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  ABSTRACT 
  Objective   To examine whether breast feeding is 

associated with behavioural development in children 

aged 5 years.  

  Design   The authors used data from a large, 

prospective, nationally representative UK cohort, the 

Millennium Cohort Study.  

  Participants   10 037 mother–child pairs from white 

ethnic background (9525 term and 512 preterm children) 

were included in the analyses.  

  Methods   Duration of breast feeding (at all or 

exclusively) was ascertained from parental interview 

at study baseline, when the children were aged 

9 months. Child behaviour was assessed using a 

parent-completed questionnaire, the Strengths and 

Diffi culties Questionnaire (SDQ). The authors used 

logistic regression to investigate the associations of 

breastfeeding duration with abnormal parent-rated 

SDQ total and subscores at age 5 in term and preterm 

children separately.  

  Results   Abnormal SDQ scores were less common 

in term children (n=1129/9525, 12%) than pre-term 

(n=78/512, 15%) children. Term children breast fed 

for 4 months or longer (n=2741/9525, 29%) had lower 

odds of an abnormal total SDQ score (multivariable-

adjusted OR compared with never breastfed children 

(n=3292/9525, 35%) 0.67, 95% CI: 0.54 to 0.83). This 

effect was similar for all the SDQ subscores. In preterm 

children, longer duration of breast feeding was generally 

associated with lower odds of abnormal SDQ total and 

subscores but the effect estimates were imprecise. 

The associations between exclusive breast feeding and 

abnormal SDQ scores were similar to those of any breast 

feeding and abnormal SDQ scores.  

  Conclusions   The fi ndings suggest that, at least in term 

children, longer duration of breast feeding is associated 

with fewer parent-rated behavioural problems in children 

aged 5 years.      

  INTRODUCTION 
 Few large prospective studies of the association 
between infant feeding and child behaviour have 
been undertaken and overall these studies have had 
inconsistent fi ndings. In some studies, the research-
ers have reported breast feeding being associated 
with child behaviour even after adjustment for 
potential confounders, whereas in others the asso-
ciations attenuated considerably with adjustment 
for socioeconomic and parental factors.  1–4   Some 
inconsistent fi ndings may relate to the relatively 
small number of participants in many studies as 
well as inadequate adjustment for potential con-
founders. Furthermore, the relationship of breast 
feeding with child behaviour may differ according 
to gestational age at birth, because infant feeding  5   

and problems in many areas of behaviour  6   differ in 
preterm and term children. 

 Children learn appropriate behaviour from 
 people around them and during the learning pro-
cess all children sometimes behave inappropri-
ately, for example, have temper tantrums or are 
aggressive. Behavioural problems, however, are 
inappropriate behaviours that occur repeatedly 
over a period of time, have a negative impact on 
the child’s development and interfere with the 
child’s or their family’s everyday life.  7   Behavioural 
problems can constitute emotional symptoms (eg, 
clinginess, anxiety), hyperactivity (eg, restless-
ness) or conduct problems (eg, lying, stealing).  8   
Infant feeding could infl uence child behaviour 
through biological or psychosocial mechanisms. It 
is possible that increased intake of essential fatty 
acids from breast milk leads to improved neuro-
logical development and behavioural learning and 
thus fewer behavioural problems.  2   Breast feed-
ing may also lead to more mother–baby interac-
tion and better communication,  9   thus improving 
behavioural learning and development.  10   

 In order to better understand the associations 
of infant feeding with child behaviour, we exam-
ined whether the duration of breast feeding (at 
all or exclusively) was associated with parent-
rated measures of behavioural development, the 
Strengths and Diffi culties Questionnaire (SDQ) 
scores in children aged 5 years, using data from 
a large, prospective, nationally representative UK 
cohort, the Millennium Cohort Study (MCS).  
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What this study adds

     In our large prospective study of singleton,  ▶

white UK children, breast feeding for 4 months 
or longer was associated with lower odds of 
behavioural problems at 5 years. 
    In term children, this association remained  ▶

after adjustment for a large number of potential 
confounders.   

What is already known on this topic

     In most observational studies, breastfed  ▶

 children have had fewer behavioural problems 
than formula-fed children. 
    This difference has attenuated or disappeared  ▶

with adjustment for socioeconomic and other 
potentially confounding factors, suggesting 
that it has been largely due to confounding.   
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  METHODS 
  The Millennium Cohort Study 
 The MCS is a survey of infants born in the UK during a 
12-month period in 2000–2001. Details of the study’s design 
and data collection have been reported previously.  11     12   Briefl y, 
the MCS is a clustered, stratifi ed sample of households iden-
tifi ed from the UK government Department of Work and 
Pensions Child Benefi t records. The households invited to 
participate were selected on the basis of residential location 
immediately after the birth of the would-be cohort child. The 
sample was clustered at the electoral ward level and economi-
cally disadvantaged wards and wards with large proportions 
of ethnic minority residents were over-sampled. The base-
line data were collected by trained interviewers, who visited 
the participating households when the cohort children were 
9 months old (Sweep 1). Since the baseline interview, participat-
ing households have been followed-up with home interviews 
at approximately 2-year intervals. The MCS was approved by 
the London Multicentre Research Ethics Committee.  

  Participants 
 Our analyses comprised mother–child pairs who participated 
at Sweeps 1 (when the children were aged 9 months) and 
3 (when the children were aged 5 years). We excluded mother–
child pairs from non-white and mixed ethnic groups because a 
considerable proportion (36–41%) of mothers in these groups 
did not respond to the SDQ. We also excluded twins and triplets 
because their behavioural development differs from singleton 
children.  13     14   Children born extremely prematurely (before 28 
weeks of gestation) were excluded because their complicated 
feeding during the fi rst months may not have been adequately 
captured in the MCS. We also excluded mother–child pairs 
with missing data on infant feeding, SDQ or potential con-
founders. A total of 10 037 mother–child pairs with complete 
data on SDQ and all potential confounders were included in 
our analyses. Of these children, 9525 were born at term (≥37 
weeks of gestation) and 512 were born preterm (born before 
the 37th gestational week) ( fi gure 1 ).   

  Exposure and outcome ascertainment 
 Breastfeeding initiation was ascertained from the Sweep 1 
interview question ‘Did you ever try to breastfeed your baby?’ 
Breastfeeding duration was ascertained from Sweeps 1–3 ques-
tions on the age when the cohort child was last given breast 
milk and when fi rst given formula, other types of milk and 
solids. Breast feeding was defi ned as exclusive if the infant had 
received only breast milk, and no other milk, solids or fl uids 
other than water. 

 Behavioural problems were assessed at Sweep 3 using the 
SDQ completed by the child’s parent, usually the mother. The 
SDQ, which consists of 25 informant-rated statements in fi ve 
areas of a child’s behaviour, is a validated reliable instrument 
for identifying children with behavioural problems in clinical 
as well as community settings.  8     15     16   

 Details of the ascertainment of breast feeding and behavioural 
problems are provided in online supplementary  appendix 1.  

  Statistical methods 
  Exposures and outcomes 
 All analyses were conducted separately for term and preterm 
children because there is evidence that infant feeding and 
behavioural outcomes differ in these groups.  17     18   Breastfeeding 
duration (at all or exclusively) was categorised into never, 

<2.0 months, 2.0–3.9 months and ≥4.0 months for the term 
children. These categories were chosen based on the UK infant 
feeding guidelines at the time of the study baseline, which rec-
ommended introducing solid foods after 4 months of age.  19   For 
the preterm children breastfeeding duration was categorised 
into never, ≤2.9 months and ≥3.0 months because the number 
of preterm children in our study was too small to be split into 
further categories ( table 1 ).  

 We calculated SDQ subscores by adding up the relevant 
question scores and the total SDQ score using the standard 
method, by adding up the subscores bar—the prosocial score.  15   
We defi ned abnormal SDQ scores using cut-off points (shown 
in  tables 2–4 ), which corresponded to approximately 90th per-
centile of the distribution of the SDQ scores in our study pop-
ulation and which have been identifi ed in previous studies as 
differentiating between abnormal and normal scores in 5-year 
olds in low-risk populations.  15     20   We also conducted sensitivity 
analyses modelling the SDQ scores as continuous outcomes.   

  Potential confounders 
 We adjusted our models for a set of a priori confounders and a set 
of additional potential confounders. A priori confounders were 
factors which previous research has shown to be associated with 
breast feeding and child behaviour.  1     21–24   Additional confounders 
were factors which could plausibly be confounders and which, 
when added to the models including the a priori confounders, 
changed the main effect estimates by 5% or more. Details of the 
ascertainment of the potential confounders have been reported 
previously  19     25     26   and are provided in online supplementary 
appendix 1. Briefl y, a priori confounders were household socio-
economic position (SEP),  27   mother’s mental health (Malaise 
Inventory and Kessler scales)  28–30   and mother’s age, education, 
smoking during pregnancy and relationship status and baby’s 
admission to a neonatal unit. Additional potential confounders 
were mother–baby attachment (Condon scale),  31   baby’s birth 
order, mother’s alcohol use during pregnancy,  26   type of childcare 
the child attended and age when the child started childcare.  

  Models 
 We used logistic regression to investigate the associations of 
breast feeding with abnormal SDQ scores and ran unadjusted, 
a priori adjusted and fully adjusted (a priori + additional con-
founders) models for each exposure-outcome pair. Stata’s sur-
vey commands with Sweep 3 sampling weights were used to 
adjust for the unequal probability of the participants being 
included in the study and the attrition between Sweeps 1 
and 3. All analyses were conducted using Stata SE 10.1 (Stata 
Corporation, College Station, Texas, USA).    

  RESULTS 
  Participants 
 The characteristics of the children in our study are summarised 
in  table 1 . Breastfeeding initiation was equally common in term 
and preterm children (65% in both groups). Twenty-nine per 
cent of term children and 21% of preterm children were breast 
fed for at least 4 months (mean duration of breast feeding in 
this category was 9.8 and 9.6 months, respectively). A larger 
proportion of preterm (15.2%) than term children (11.9%) had 
abnormal total SDQ scores.  

  Associations of breast feeding and SDQ scores in term 
children 
 The associations of breast feeding with having an abnormal 
total SDQ score are summarised in  table 2 . In term children, 
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breast feeding was associated with lower odds of an abnormal 
total SDQ score ( table 2 ) and subscores ( table 3 ) in the unad-
justed analyses. Adjustment for a priori confounders attenu-
ated the ORs of breast feeding for <2.0 months (n=2580, 27%) 
or 2.0–3.9 months (n=912, 10%) to the null. However, term 
children breast fed for 4 months or longer (n=2741, 29%) had 
lower odds of an abnormal total SDQ score even after adjust-
ment for potential confounders. The associations of any and 
exclusive breast feeding with total SDQ scores were similar in 
direction and magnitude. There was no clear evidence of any 
SDQ subscore driving these associations ( table 3 ) and although 
the point estimates suggest associations of breast feeding with 
fewer behavioural problems, there were no consistent trends 
across the breastfeeding duration categories. After adjust-
ment for potential confounders, exclusive breast feeding for 4 
months or longer was associated with lower odds of abnormal 

emotional and conduct scores. The associations of breast feed-
ing and hyperactivity, peer problems or prosocial scores varied 
from positive to negative.   

  Associations of breast feeding and SDQ scores in preterm 
children 
 In the unadjusted analyses, having been breast fed for 3 months 
or longer (n=133, 26%) was associated with lower odds of an 
abnormal total SDQ score ( table 2 ) and subscores ( table 4 ) in 
preterm children (n=512). However, adjustment for potential 
confounders considerably attenuated these effect estimates. 
The associations of any and exclusive breast feeding with SDQ 
subscores were similar in direction and magnitude. We were 
unable to estimate the effect of breast feeding on emotional and 
prosocial subscores in preterm children due to small numbers 
of children with abnormal scores (n=21 and 8, respectively).  

Participated in Sweep 1 and
Sweep 3: 14 607

Did not participate in Sweep 3:
3860

Singletons: 14 408

Multiple births: 199

White: 12 078

Non-white: 2 296
Missing ethnicity data: 34

MCS Sweep 1: 18 467

Gestation < 28 weeks: 110

Gestation ≥ 28 weeks: 11 968

Missing SDQ data: 202

Data on SDQ and confounders:  10 037
Term: 9525
Preterm:  512

Missing confounder data: 1729

Infant feeding data available: 11 968

Included Excluded

  Figure 1     Participant fl ow chart. MCS, Millennium Cohort Study; SDQ, Strengths and Diffi culties Questionnaire.    
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  Table 2     Summary of the association of breast feeding and abnormal total SDQ score  

 ORs for abnormal SDQ score (17+) 
 n (%) abnormal 
SDQ 

 Unadjusted OR 
(95% CI)  p Value 

 A priori adjusted* OR 
(95% CI)  p Value 

 Fully adjusted OR 
(95% CI)  p Value 

Any breast feeding
Term children (n=9525)
 Never breast fed (n=3292) 530 (16.1) 1  1  1  
 Breast fed for:
  <2.0 months (n=2580) 324 (12.6) 0.83 (0.68 to 1.00) 0.05 1.02 (0.84 to 1.26) 0.8 1.00 (0.82 to 1.22)† 0.9
  2.0–3.9 months (n=912) 96 (10.5) 0.64 (0.48 to 0.86) 0.003 0.95 (0.70 to 1.27) 0.7 0.93 (0.69 to 1.26)† 0.6
  ≥4.0 months (n=2741) 179 (6.5) 0.36 (0.30 to 0.44) <0.001 0.67 (0.54 to 0.83) <0.001 0.67 (0.54 to 0.83)† <0.001
Preterm children (n=512)
 Never breast fed (n=177) 31 (17.5) 1  1  1  
 Breast fed for:
  ≤2.9 months (n=202) 35 (17.3) 0.65 (0.36 to 1.17) 0.1 0.69 (0.36 to 1.33) 0.3 0.65 (0.33 to 1.29)‡ 0.2
  ≥3.0 months (n=133) 12 (9.0) 0.34 (0.16 to 0.70) 0.004 0.93 (0.41 to 2.11) 0.9 1.02 (0.44 to 2.37)‡ 0.9
Exclusive breast feeding
Term children (n=9525)
 Never breast fed (n=3292) 530 (16.1) 1  1  1  
 Exclusively breast fed for:
  <2.0 months (n=3360) 398 (11.9) 0.75 (0.62 to 0.90) 0.002 1.00 (0.83 to 1.20) 0.9 0.97 (0.81 to 1.16)† 0.7
  2.0–3.9 months (n=1465) 117 (8.0) 0.49 (0.39 to 0.62) <0.001 0.82 (0.65 to 1.06) 0.1 0.83 (0.64 to 1.06)† 0.1
  ≥4.0 months (n=1408) 84 (8.0) 0.30 (0.23 to 0.41) <0.001 0.61 (0.45 to 0.83) 0.002 0.61 (0.45 to 0.83)† 0.002
Preterm children (n=512)
 Never breast fed (n=177) 31 (17.5) 1  1  1  
 Exclusively breast fed for:
  ≤2.9 months (n=249) 38 (15.3) 0.56 (0.31 to 0.99) 0.048 0.73 (0.37 to 1.41) 0.3 0.66 (0.34 to 1.29)‡ 0.3
  ≥3.0 months (n=86) 9 (10.5) 0.39 (0.18 to 0.85) 0.018 1.14 (0.44 to 2.91) 0.8 1.20 (0.45 to 3.22)‡ 0.7

   *Adjusted for mother’s education (categories: NVQ 4–5 or equivalent, NVQ 3 or equivalent, NVQ 1–2 or equivalent, other), household SEP (managerial/professional, inter-
mediate, routine/manual, never worked/unemployed), Malaise inventory scale (quintiles), Kessler scale (quintiles), mother’s age (categories: 20–24, 25–29, 30–34, 35+), 
mother’s smoking during pregnancy: (yes vs no), mother’s relationship status (single parent vs not single parent), baby admitted to a neonatal unit (yes vs no). 
 †Adjusted for a priori confounders + Condon mother–baby attachment scale (quintiles) and birth order (fi rst born vs not fi rst born). 
 ‡Adjusted for a priori confounders + Condon mother–baby attachment scale (quintiles), type of childcare (formal informal, none), age started childcare (months), birth 
order (fi rst born vs not fi rst born), mother’s alcohol use during pregnancy (never, 1–2 times/month, 1–4 times/week, 5+ times/week). 
 NVQ, National Vocational Qualifi cation; SDQ, Strengths and Diffi culties Questionnaire.   

  Table 1     Participant characteristics  
  Term children (n=9525)  Preterm children (n=512) 

Exposure
 Ever been breast fed, N (%) 6233 (65.4) 335 (65.4)
 Any breast feeding ≥4 months, N (%) 2741 (28.8) 106 (20.7)
 Exclusively breast fed for ≥4 months, N (%) 1408 (14.8)  50 (9.8)
Outcome
 Total SDQ score, mean (SD)   12.5 (3.4)  12.7 (3.8)
 Abnormal total SDQ score, N (%) 1129 (11.9)  78 (15.2)
A priori confounders
 Mother’s age <24 years, N (%) 2124 (22.3) 112 (21.9)
 Mother’s low educational level (NVQ 1–2 or equivalent)*, N (%) 3781 (39.7) 219 (42.8)
 Low household SEP†, N (%) 2244 (23.6) 141 (27.5)
 Mother smoked during pregnancy, N (%) 2242 (23.5) 146 (28.5)
 Mother single parent, N (%) 1378 (14.5)  91 (17.8)
 Malaise inventory scale (when child 9 months), mean (SD)    1.69 (1.7)   1.74 (1.8)
 Kessler scale (when child 5 years), mean (SD)    3.03 (3.7)   3.19 (3.9)
 Child admitted to neonatal unit, N (%)  594 (6.2) 284 (55.5)
Additional potential confounders
 Mother drank alcohol during pregnancy, N (%) 3297 (34.6) 161 (31.5)
 Condon scale (when child 9 months), mean (SD)   23.5 (2.2)  23.7 (2.2)
 Age started childcare (months), mean (SD)   15.9 (14.6)  15.6 (14.6)
 Ever attended formal childcare, N (%) 7739 (81.2) 417 (81.4)

   *NVQ. levels 4–5 are approximately equivalent to university degree or higher, level 3 is approximately equivalent to 
A-levels, levels 1–2 are approximately equivalent to secondary school. 
 †Low household SEP (routine/manual, never worked/unemployed). 
 NVQ, National Vocational Qualifi cation; SDQ, Strengths and Diffi culties Questionnaire.   
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 The results in the sensitivity analyses with SDQ scores as 
continuous outcomes did not differ from the main fi ndings 
presented here.   

  DISCUSSION 
  Associations of breast feeding with SDQ scores 
 Overall, our fi ndings that abnormal SDQ scores were less 
common in breastfed than formula-fed children were similar 

to those in many previous studies.  2   In our study, adjustment 
for potential confounders attenuated the association of breast 
feeding and child behaviour to the null in term children breast 
fed for less than 4 months. However, term children breast fed 
for 4 months or longer had lower odds of abnormal total SDQ 
scores independently of socioeconomic factors, mother’s men-
tal health, mother–baby attachment or early childhood expo-
sures. These fi ndings were consistent for any breast feeding 

  Table 3     Summary of the associations of breast feeding and abnormal SDQ subscores in term children (n=9525)  

 ORs for abnormal SDQ score 
 n (%) abnormal 
SDQ 

 Unadjusted OR 
(95% CI)  p Value 

 A priori adjusted OR 
(95% CI)  p Value 

 Fully adjuste d  OR 
(95% CI)  p Value 

Emotional problems (≥5)
Never breast fed (n=3292) 186 (5.7) 1  1  1  
Breast fed for:
 <2.0 months (n=2580) 135 (5.2) 0.94 (0.71 to 1.23) 0.6 1.04 (0.77 to 1.40) 0.8 1.05 (0.77 to 1.41)* 0.7
 2.0–3.9 months (n=912) 31 (3.4) 0.61 (0.40 to 0.91) 0.017 0.75 (0.49 to 1.15) 0.2 0.76 (0.49 to 1.16)* 0.2
 ≥4.0 months (n=2741) 89 (3.3) 0.52 (0.38 to 0.71) <0.001 0.77 (0.54 to 1.08) 0.1 0.78 (0.55 to 1.10)* 0.2
Exclusively breast fed for:
 <2.0 months (n=3360) 169 (5.3) 0.88 (0.68 to 1.13) 0.3 1.01 (0.76 to 1.35) 0.9 1.02 (0.76 to 1.36)* 0.9
 2.0–3.9 months (n=1465) 47 (3.2) 0.58 (0.40 to 0.86) 0.006 0.82 (0.55 to 1.22) 0.3 0.82 (0.55 to 1.23)* 0.3
 ≥4.0 months (n=1408) 39 (2.8) 0.41 (0.27 to 0.61) <0.001 0.62 (0.39 to 0.98) 0.043 0.63 (0.39 to 1.00)* 0.052
Conduct problems (≥4)
Never breast fed (n=3292) 637 (19.4) 1  1  1  
Breast fed for:
 <2.0 months (n=2580) 400 (15.5) 0.75 (0.64 to 0.89) 0.001 0.89 (0.75 to 1.05) 0.1 0.89 (0.75 to 1.05)* 0.1
 2.0–3.9 months (n=912) 150 (16.5) 0.84 (0.66 to 1.07) 0.2 1.15 (0.90 to 1.46) 0.3 1.15 (0.91 to 1.46)* 0.2
 ≥4.0 months (n=2741) 281 (10.3) 0.47 (0.39 to 0.56) <0.001 0.77 (0.63 to 0.93) 0.006 0.77 (0.64 to 0.93)* 0.007
Exclusively breast fed for:
 <2.0 months (n=3360) 499 (14.9) 0.71 (0.61 to 0.83) <0.001 0.89 (0.76 to 1.03) 0.1 0.89 (0.76 to 1.03)* 0.1
 2.0–3.9 months (n=1465) 201 (13.7) 0.69 (0.57 to 0.83) <0.001 1.02 (0.84 to 1.23) 0.8 1.03 (0.85 to 1.24)* 0.8
 ≥4.0 months (n=1408) 131 (9.3) 0.41 (0.33 to 0.51) <0.001 0.70 (0.55 to 0.88) 0.003 0.70 (0.56 to 0.89)* 0.004
Hyperactivity (≥7)
Never breast fed (n=3292) 285 (8.7) 1  1  1  
Breast fed for:
 <2.0 months (n=2580) 150 (5.8) 0.70 (0.55 to 0.89) 0.003 0.84 (0.66 to 1.07) 0.2 0.85 (0.66 to 1.08)* 0.2
 2.0–3.9 months (n=912) 36 (4.0) 0.47 (0.31 to 0.72) <0.001 0.65 (0.43 to 1.00) 0.050 0.65 (0.43 to 1.00)* 0.048
 ≥4.0 months (n=2741) 108 (3.9) 0.45 (0.34 to 0.59) <0.001 0.76 (0.57 to 1.01) 0.07 0.77 (0.57 to 1.03)* 0.08
Exclusively breast fed for:
 <2.0 months (n=3360) 181 (5.4) 0.63 (0.52 to 0.81) <0.001 0.84 (0.67 to 1.05) 0.1 0.84 (0.67 to 1.05)* 0.1
 2.0–3.9 months (n=1465) 59 (4.0) 0.44 (0.32 to 0.61) <0.001 0.67 (0.48 to 0.95) 0.025 0.68 (0.48 to 0.95)* 0.026
 ≥4 months (n=1408) 54 (3.8) 0.44 (0.31 to 0.63) <0.001 0.77 (0.53 to 1.11) 0.2 0.77 (0.53 to 1.12)* 0.2
Peer problems (≥6)
Never breast fed (n=3292) 692 (21.0) 1  1  1  
Breast fed for:
 <2.0 months (n=2580) 529 (20.5) 0.97 (0.84 to 1.13) 0.7 1.18 (1.01 to 1.37) 0.033 1.10 (0.95 to 1.27)† 0.2
 2.0–3.9 months (n=912) 153 (16.8) 0.72 (0.58 to 0.88) 0.002 0.98 (0.79 to 1.23) 0.9 0.95 (0.75 to 1.19)† 0.6
 ≥4.0 months (n=2741) 359 (13.1) 0.57 (0.48 to 0.67) <0.001 0.93 (0.78 to 1.12) 0.5 0.90 (0.75 to 1.08)† 0.3
Exclusively breast fed for:
 <2.0 months (n=3360) 658 (19.6) 0.90 (0.79 to 1.04) 0.1 1.16 (1.00 to 1.33) 0.044 1.08 (0.94 to 1.25)† 0.2
 2.0–3.9 months (n=1465) 216 (14.7) 0.67 (0.55 to 0.81) <0.001 0.99 (0.80 to 1.22) 0.9 0.95 (0.76 to 1.17)† 0.6
 ≥4.0 months (n=1408) 167 (11.9) 0.48 (0.39 to 0.59) <0.001 0.82 (0.66 to 1.03) 0.09 0.81 (0.65 to 1.02)† 0.08
Prosocial behaviour (≤4)
Never breast fed (n=3292) 75 (2.3) 1  1  1  
Breast fed for:
 <2.0 months (n=2580) 52 (2.0) 0.91 (0.60 to 1.40) 0.7 1.13 (0.70 to 1.80) 0.6 1.21 (0.75 1.93)‡ 0.4
 2.0–3.9 months (n=912) 16 (1.8) 0.71 (0.37 to 1.36) 0.3 1.05 (0.51 to 2.16) 0.9 1.10 (0.53 to 2.30)‡ 0.8
 ≥4.0 months (n=2741) 30 (1.1) 0.49 (0.30 to 0.81) 0.006 0.87 (0.49 to 1.56) 0.6 0.85 (0.45 to 1.63)‡ 0.6
Exclusively breast fed for:
 <2.0 months (n=3360) 68 (2.0) 0.90 (0.61 to 1.33) 0.6 1.16 (0.75 to 1.80) 0.5 1.21 (0.77 to 1.91)‡ 0.4
 2.0–3.9 months (n=1465) 20 (1.4) 0.66 (0.36 to 1.22) 0.2 1.06 (0.53 to 2.15) 0.9 1.12 (0.54 to 2.29)‡ 0.8
 ≥4.0 months (n=1408) 10 (0.7) 0.25 (0.11 to 0.55) 0.001 0.45 (0.19 to 1.08) 0.07 0.48 (0.20 to 1.18)‡ 0.1

   *Adjusted for a priori confounders + Condon mother–baby attachment scale (quintiles). 
 †Adjusted for Condon mother–baby attachment scale (quintiles) and birth order (fi rst born vs not fi rst born). 
 ‡Adjusted for a priori confounders + Condon mother–baby attachment scale (quintiles), birth order (fi rst born vs not fi rst born) and age started childcare (months).   
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and exclusive breast feeding as the exposures. There was no 
clear evidence of any SDQ subscore driving these associations, 
although the point estimates suggest associations of breast 
feeding with fewer behavioural problems. However, these 
subgroup analyses should be interpreted with caution, because 
they were inconsistent across the categories of breastfeeding 
duration. We are not aware of evidence for a threshold effect 
of breast feeding for 4 months or longer and our fi ndings may 
relate to breast feeding for this long being relatively uncom-
mon in the UK. In 2000, about 29% of infants in England were 
still being breast fed at the age of 4 months.  32   Thus, these chil-
dren may be growing up in families that are different from 
formula-fed children’s in terms of parenting or other unmea-
sured confounders. 

 In preterm children, longer duration of breast feeding was 
generally associated with lower odds of abnormal SDQ total 
and subscores. Although the point estimates in our adjusted 

analyses suggest a benefi cial effect of breast feeding on behav-
iour, their 95% CIs cross the null value and thus do not rule out 
the possibility of an adverse effect or no association. This may 
be due to lack of power, as the numbers of preterm children in 
our cohort were relatively small. Another explanation could 
be that preterm children are a heterogeneous group in terms of 
infant feeding and other health exposures and outcomes, and 
while breast feeding may be associated with improved behav-
ioural development in some preterm children, the association 
is not apparent in this group as a whole.  

  Potential mechanisms 
 One explanation for the association of breast feeding with 
child behaviour is that breast milk contains large amounts of 
essential long chain polyunsaturated fatty acids (LCPUFAs), 
growth factors and hormones, which have an important role 
in the development and function of the brain and central 

  Table 4     Summary of the associations of breast feeding and abnormal SDQ subscores in preterm children (n=512)  

 ORs for abnormal SDQ score 
 n (%) abnormal 
SDQ 

 Unadjusted OR 
(95% CI)  p Value 

 A priori adjusted OR 
(95% CI)  p Value 

 Fully adjusted OR 
(95% CI)  p Value 

Emotional problems (≥5)
Never breast fed (n=177) 10 (5.7) 1  1  1  
Breast fed for:
 ≤2.9 months (n=202) 7 (3.5) 0.40 (0.13 to 1.27) 0.1 –* – –* –
 ≥3.0 months (n=133) 4 (3.0) 0.43 (0.12 to 1.55) 0.2 –* – –* –
Exclusively breast fed for:
 ≤2.9 months (n=249) 8 (3.2) 0.37 (0.12 to 1.11) 0.08 –* – –* –
 ≥3.0 months (n=86) 3 (3.5) 0.54 (0.14 to 2.15) 0.4 –* – –* –
Conduct problems (≥4)
Never breast fed (n=177) 38 (21.5) 1  1  1  
Breast fed for:
 ≤2.9 months (n=202) 34 (16.8) 0.65 (0.37 to 1.16) 0.1 0.79 (0.44 to 1.41) 0.4 0.74 (0.40 to 1.36)* 0.3
 ≥3.0 months (n=133) 17 (12.8) 0.46 (0.23 to 0.94) 0.034 1.07 (0.43 to 2.65) 0.9 1.12 (0.44 to 2.86)† 0.8
Exclusively breast fed for:
 ≤2.9 months (n=249) 38 (21.5) 0.56 (0.32 to 0.97) 0.039 0.75 (0.44 to 1.40) 0.3 0.72 (0.40 to 1.30)† 0.3
 ≥3.0 months (n=86) 13 (15.1) 0.60 (0.28 to 1.30) 0.2 1.46 (0.63 to 4.33) 0.4 1.46 (0.54 to 3.95)† 0.5
Hyperactivity (≥7)
Never breast fed (n=177) 19 (10.7) 1  1  1  
Breast fed for:
 ≤2.9 months (n=202) 12 (5.9) 0.41 (0.17 to 1.00) 0.05 0.43 (0.17 to 1.09) 0.07 0.30 (0.11 to 0.82)‡ 0.019
 ≥3.0 months (n=133) 6 (4.5) 0.32 (0.12 to 0.86) 0.024 0.65 (0.23 to 1.80) 0.4 0.52 (0.19 to 1.37)‡ 0.2
Exclusively breast fed for:
 ≤2.9 months (n=249) 14 (5.6) 0.38 (0.16 to 0.84) 0.023 0.44 (0.18 to 1.05) 0.06 0.31 (0.12 to 0.80)‡ 0.015
 ≥3.0 months (n=86) 4 (4.7) 0.36 (0.11 to 1.15) 0.08 0.73 (0.22 to 2.49) 0.6 0.53 (0.15 to 1.90)‡ 0.3
Peer problems (≥6)
Never breast fed (n=177) 52 (29.4) 1  1  1  
Breast fed for:
 ≤2.9 months (n=202) 53 (26.2) 0.67 (0.39 to 1.12) 0.1 0.74 (0.43 to 1.28) 0.3 0.72 (0.42 to 1.26)§ 0.3
 ≥3.0 months (n=133) 19 (14.3) 0.29 (0.16 to 0.54) <0.001 0.58 (0.29 to 1.18) 0.1 0.62 (0.31 to 1.24)§ 0.2
Exclusively breast fed for:
 ≤2.9 months (n=249) 58 (23.3) 0.56 (0.34 to 0.92) 0.023 0.70 (0.41 to 1.18) 0.2 0.69 (0.40 to 1.18)§ 0.2
 ≥3.0 months (n=86) 14 (16.3) 0.33 (0.16 to 0.68) 0.03 0.70 (0.30 to 1.62) 0.4 0.73 (0.32 to 1.64)§ 0.4
Prosocial behaviour (≤4)
Never breast fed (n=177) 4 (2.3) 1  1  1  
Breast fed for:
 ≤2.9 months (n=202) 3 (1.5) 0.44 (0.08 to 2.46) 0.4 –* – –* –
 ≥3.0 months (n=133) 1 (0.8) 0.20 (0.02 to 1.89) 0.1 –* – –* –
Exclusively breast fed for:
 ≤2.9 months (n=249) 3 (1.2) 0.35 (0.06 to 1.96) 0.2 –* – –* –
 ≥3.0 months (n=86) 1 (1.2) 0.33 (0.04 to 3.02) 0.3 –* – –* –

   *Number of participants too small for meaningful analyses. 
 †Adjusted for a priori confounders + Condon mother–baby attachment scale (quintiles) and birth order (fi rst born child vs not fi rst born child). 
 ‡Adjusted for a priori confounders + Condon mother–baby attachment scale (quintiles) and type of childcare (formal, informal, none). 
 §Adjusted for a priori confounders + Condon mother–baby attachment scale (quintiles).   
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nervous system.  2     33   Up to about a decade ago, formula milks 
were not supplemented with fatty acids and it is thus possible 
that the associations of breast feeding with child behaviour 
in the older studies refl ect better neurological development 
in breastfed than formula-fed children. However, in the past 
decade many formula milk manufacturers have begun supple-
menting formulas with essential fatty acids.  34   The evidence 
for effectiveness of the supplementation is unclear,  35–37   but it 
is likely that the formula-fed children in our study received 
supplemented formulas. If LCPUFAs are the mechanism link-
ing infant feeding and child behaviour, this would have diluted 
any associations. 

 Another mechanism could be that breast feeding leads 
to more interaction between the mother and the child, bet-
ter learning of acceptable behaviours and fewer behavioural 
problems.  10   However, in our analyses of term children, having 
been breast fed for 4 months or longer was associated with 
fewer behavioural problems independently of indicators of 
mother–baby interaction (Malaise Inventory, Condon and 
Kessler scales, birth order and type and duration of childcare), 
suggesting that the effect was not mediated by these factors. 
A further potential mechanism could be that formula feed-
ing is associated with infections and hospitalisations dur-
ing infancy,  19     38     39   which could lead to behavioural problems 
in children, perhaps due to time spent separated from the 
parents.  

  Strengths and limitations 
 Important strengths of our investigation are that we used a 
large prospectively collected dataset and adjusted our analy-
ses for a large number of potential confounders, most notably 
mother’s age and education and household SEP. However, it 
is possible that our fi ndings have been infl uenced by residual 
confounding from unmeasured confounders. 

 Breastfeeding duration in the MCS was ascertained from 
interviews with the mother. Although there is evidence that 
maternal recall is a valid and reliable method of ascertaining 
breastfeeding initiation and duration,  40   some bias may have 
resulted from poor recall or desire to give the interviewer a 
socially acceptable answer. Also, there may have been some 
misclassifi cation of breast feeding in preterm children and 
children in the shortest breastfeeding duration categories. For 
example, the mothers of some infants, particularly of those 
admitted to neonatal intensive care units, may have reported 
that they never breast fed even if their babies received expressed 
breast milk from the mother or a donor. Also, the shortest 
breastfeeding duration category included some infants who 
only received breast milk for a few weeks or days. Such recall 
bias and exposure misclassifi cation may have led to an underes-
timate or overestimate of the effect of breast feeding, as well as 
reduced the accuracy of the effect estimates. Due to the small 
number of preterm children in our study, we were unable to use 
the same categorisation of breastfeeding duration for term and 
preterm children and any comparison of effects between these 
groups should be done with caution. Furthermore, no informa-
tion was collected on types of formula milks. 

 Our fi ndings are generalisable to white singleton children 
in the UK. Further studies would be needed to investigate 
whether these fi ndings replicate in multiple births, extremely 
premature children and children from other ethnic back-
grounds. One way to examine this would be to pool data from 
existing studies in these groups, for example, by using individ-
ual-participant meta-analysis.   

  CONCLUSIONS 
 Our fi ndings suggest that longer duration of breast feeding (at 
all or exclusively) is associated with having fewer parent-rated 
behavioural problems in term children. The evidence for an 
association between breast feeding and behavioural problems 
in preterm children was unclear. 
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