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1 Total Breastfeeding Duration and Food Allergy 

1.1 Overall characteristics of studies, risk of bias and summary of results 

Table 1 describes the main characteristics of the studies analysed in this report. A total of 

18 observational studies, and no intervention studies, reported the association between 

duration of breastfeeding and risk of Food Allergy (FA). Of these, 11 were prospective 

cohort studies, 1 nested case-control, 1 cross-sectional study and 4 case-control studies. 

Over half of the studies (n=12) are from Europe – others are from North America (n=2), 

Australasia (n=3), and Africa (n=1). Overall, valid data on Total Breastfeeding Duration in 

the first 2 years of life (TBF) and FA risk were available from over 72,000 subjects. 

Information on FA was obtained mainly from a medical assessment in 10 studies, via 

parental report in 4 studies and supervised oral food challenge in 4 studies. With regards to 

time of outcome diagnosis, 14 studies explored the association between TBF duration and 

FA in the first 5 years of life, where FA and anaphylaxis are most common, and 4 

evaluated FA in older children or adolescents. Twelve studies used interview or 

questionnaire to assess the exposure (TBF), 2 studies assessed medical records only and in 

3 studies the method of exposure assessment was unclear. 

Risk of bias was assessed using the NICE Methodological checklists for cohort and case-

control studies. Figure 1 illustrates the distribution of bias across the five main 

methodological areas of the studies. Over half of studies had a high risk of bias, most 

commonly due to lack of adjustment for confounding bias i.e. no adjusted data presented. 

Over a quarter of studies had an ‘unclear’ overall risk of bias, for varied reasons. Risk of 

conflict of interest was generally assessed as low. 

 

Where data were available, five levels of comparison were used to assess the risk of FA 

according to TBF duration, namely ‘any (including ever) vs. never’, ‘≥1-2 months vs. <1-2 

months’, ‘≥3-4 months vs. <3-4 months’, ‘≥5-7 months vs. <5-7 months’, and ‘≥8-12 

months vs. <8-12 months’.  

 

  



BF, SF and FA 31st October 2017 Version 1.5 

6-FA 

 

Main Findings 

In general there were only small numbers of studies with data available, and several 

analyses were restricted to studies with high risk of bias. Two large prospective studies 

found significantly increased risk of FA in breastfed compared to never breastfed children 

(Figure 2) OR 1.57 (1.28, 1.93), with high statistical heterogeneity (I2=63%) which may be 

explained by appropriate adjustment for confounders in one study and not the other. Two 

additional studies reported data that could be used to calculate OR for peanut and/or other 

nut allergy in infants breastfed versus not breastfed, and found increased risk of peanut/nut 

FA in breastfed infants in unadjusted analyses, but not in adjusted analyses. Other studies 

did not support a relationship between different durations of TBF and FA, or TBF 

ever/never and allergy to specific foods CM, Egg or PN. However numbers of studies and 

participants were low for such analyses. Stratified and subgroup analyses and Funnel plots 

were not undertaken due to small numbers of studies in individual meta-analyses. 

 

In summary we found weak evidence that FA may be more common in breastfed children. 

To our knowledge neither of the relevant studies excluded FA occurring during 

breastfeeding, in order to reduce the possibility that breastfeeding is prolonged due to the 

initiation of FA symptoms. Given the type and quality of the studies, these data provide no 

consistent evidence (GRADE -2; inconsistency, study quality) for a causal relationship 

between TBF duration and FA, and further work is needed to understand the relationship 

between breastfeeding and FA. 

 



BF, SF and FA 31st October 2017 Version 1.5 

7-FA 

 

Table 1 Characteristics of included studies evaluating TBF duration and food allergy 

First Author & 

Publication Year 
N/n cases Design Country 

Exposure 

assessment 

Method of 

outcome 

assessment 

Age at 

outcome 

(years) 
Population characteristics 

Hesselmar, 2010 

(1) 
184/14 PC Sweden I 

Physician 

assessment: history 

+/- investigations 
0.5, 1.5 

ALLERGYFLORA. Population based cohort of 

mainly high risk infants recruited from antenatal 

clinics 1998-2003 

Lack, 2003 (2) 
11179/ 
45(21) 

PC UK Q/I 
Parent report of 

food reaction 

(DBPCFC) 
5.5 

ALSPAC. Population based cohort of children born 

1991-1992 

Kull, 2002 (3) 3790/768 PC Sweden Q DD 2 
BAMSE. Population based cohort of children born 

1994-1996 

Gustafsson, 2000 

(4) 
94/56 PC Sweden Q 

Parent report of 

food reaction 
7 

Children with atopic dermatitis attending allergic 

clinic or referred by child welfare clinics  

Koplin, 2010 (5)  2589/231 PC Australia Q 
Open food 

challenge 
1 

HEALTHNUTS. Population based cohort of children 

born 2008-2010 recruited at  1 year at routine 

immunization clinics 

Hikino, 2001 (6) 
21766/23

81 
PC Japan Q DD 1.5 

All children born in 1993-1995 attending well-baby 

check-ups funded by Fukuoka City 

Goksor, 2011 (7) 4496/202 PC Sweden Unclear DD 4.5 
Infants of Western Sweden. Population birth cohort 

of infants born in 2003 
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First Author & 

Publication Year 
N/n cases Design Country 

Exposure 

assessment 

Method of 

outcome 

assessment 

Age at 

outcome 

(years) 
Population characteristics 

Kemeny, 1991 (8) 180/9 PC UK Unclear 
Parent report of ≥2 

food reactions 
1 

Population based birth cohort of infants born at 

Dulwich and King’s College Hospitals in London 

Milner, 2004 (9) 8073/396 PC USA Q DD 3 

National Maternal and Infant Health Survey and 

Longitudinal Follow Up.  Representative population-

based cohort born in 1988.  Blacks, individuals with 

low socioeconomic status, and premature infants 

intentionally overrepresented 

Saarinen, 1995 

(10) 
236/61 

and 18 
PC Finland R 

Parent report of 

food reaction 
5 and 17 Cohort recruited from hospital and born in 1975 

Venter, 2009 (11) 891/58 PC UK Q 
Open food 

challenge 
3 

Population based cohort recruited from antenatal 

clinics and born in 2001-2002 

Oliver, 2010 (12) 93/31 NCC UK R DBPCFC 1 
EuroPrevall UK. Cases and age-matched controls 

selected from a population based birth cohort of 

infants born in 2008 

DesRoches, 2010 

(13) 
403/202 CC Canada Q 

Physician 

assessment: history 

+/- investigations 
<1.5 

Hospital based cases and controls recruited 1998-

2004. 

Djenouhat, 2011 

(14) 
450/150 CC Algeria Unclear 

Physician 

assessment: history 

+/- investigations 
0.3 

Hospital based cases and family controls, born 1999-

2005 
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First Author & 

Publication Year 
N/n cases Design Country 

Exposure 

assessment 

Method of 

outcome 

assessment 

Age at 

outcome 

(years) 
Population characteristics 

Fox, 2009 (15) 283/133 CC UK Q 
Physician 

assessment: history 

+/- investigations 
<4 

 Cases and controls were children referred for 

suspected FA to a large paediatric service 

Ventura, 1988 

(16) 
339/148 CC Italy I 

Physician 

assessment: history 

+/- investigations 
<1 

Italian Working Group on CMPA. Cases selected 

from 15 paediatric centres in Italy and age and area 

matched controls from well-baby clinics 

Paton, 2012 (17) 
15142/59

2 
CS Australia Q 

Parent-reported 

food reaction (any 

nut) 
7 Representative primary school entrants 2006-2009 

Berjon, 1987 (18) 2690/148 CS Spain Unclear DD 14 
Patients attending a paediatric allergy clinic in 

Valladolid, Spain between 1970 and 1984, with and 

without diagnosed food allergy 

Q: questionnaire, I: interview, R: medical records, PC: prospective cohort, NCC: nested case control, CS: Cross-sectional, CC: case control, 

DBPCFC: double blind placebo controlled food challenge, DD: doctor diagnosis of FA, in contrast to ‘Physician assessment’ where FA 

diagnosis was always made by a study physician as part of the study protocol, NA: not available  
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Figure 1 Risk of bias in studies of TBF duration and food allergy 

 

 

1.1 TBF and FA in children aged 0-4 years   

1.1.1 Any Food Allergy in children aged 0-4 years 

1.1.1.1 TBF Ever vs. Never 

 

Figure 2 shows the pooled estimates of 2 eligible observational studies including 2777 

people with FA, suggesting increased risk of FA if breastfeeding was initiated, with 

high heterogeneity between the two studies (I2=62%) The prospective cohort study of 

Milner presents OR adjusted just for multivitamin intake, while the prospective cohort 

study of Hikino adjusted for birthweight, sex and gestational age. The unadjusted OR 

(1.44) of the latter was very similar to the OR in the study of Milner. In the study of 

Hikino data were also presented for FA at age 3 years, where there was high risk of 

selection bias due to greater loss to follow up, but there remained increased odds of 

FA in breastfed children - unadjusted OR 4.45 (3.42, 5.78). 

 

Figure 2 TBF Ever vs. Never and risk of any FA at age 0-4 years  
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1.1.1.2 TBF ≥ 5-7 months vs. <5-7 months 

No studies reported data that could be used to calculate OR for FA with different TBF 

exposure/reference groups. One prospective cohort study including 768 cases of FA 

reported odds of diagnosed FA in children aged 2 who were breastfed for ≥ 6 months 

compared to <6 months and found no significant difference in adjusted analysis 

(Figure 3). The study risk of bias was judged as low in most domains. 

Figure 3 TBF ≥5-7 months vs. <5-7 months and risk of any FA at age 0-4 years  

 

1.1.2 Cow’s Milk Allergy in children aged 0-4 years 

1.1.2.1 TBF Ever vs. Never 

One study reported data that could be used to calculate OR for Cow’s Milk Allergy 

(CMA) in infants breastfed versus not breastfed, and is shown in Figure 4. The data 

are unadjusted, and therefore carry a high risk of bias, and show no significant 

difference in OR for CMA in relation to breastfeeding status. In the same study, mean 

TBF duration was not significantly different between infants with (2.0 months) and 

without (1.6 months) CMA. 

Figure 4 TBF Ever vs. Never and risk of FA to milk at age 0-4 years  

 
 

  



BF, SF and FA 31st October 2017 Version 1.5 

12-FA 

 

1.1.3 Egg Allergy in children aged 0-4 years 

1.1.3.1 TBF Ever vs. Never 

One study reported data that could be used to calculate OR for egg allergy in infants 

breastfed versus not breastfed, and is shown in Figure 5. The data are unadjusted and 

therefore carry a high risk of bias, and show no significant difference in OR for egg 

allergy in relation to breastfeeding status. 

 

Figure 5 TBF Ever vs. Never and risk of FA to egg at age 0-4 years  

 
 

1.1.3.2 TBF ≥1-2 months vs < 1-2 months 

One study reported risk of egg allergy in infants breastfed longer than 1 month. The 

data are adjusted, the study had a low overall risk of bias, and they show no 

significant difference in OR for egg allergy in relation to breastfeeding status: OR 0.9 

(95%CI 0.5, 2.2) for TBF 1-3 months; OR 1.1 (0.6, 2.3) 4-6 months; OR 0.9 (0.5, 

1.9) 7-9 months; OR 0.9 (0.4, 1.8) 10-12 months; OR 0.7 (0.4, 1.4 for >12 months 

(shown in Figure 6). 

Figure 6 TBF ≥1-2 months vs. <1-2 months and risk of FA to egg at age 0-4 years  

 

1.1.4 Peanut Allergy in children aged 0-4 years 

1.1.4.1 TBF Ever vs. Never 

One case control study reported data that could be used to calculate OR for peanut 

allergy in infants breastfed versus not breastfed, and is shown in Figure 7. The data 

are unadjusted and therefore carry a high risk of bias, and show no significant 
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difference in OR for peanut allergy in relation to breastfeeding status. In the same 

study, mean TBF duration was not significantly different between infants with (6.3, sd 

3.8) and without (5.7, sd 3.7) peanut allergy. 

Figure 7 TBF Ever vs. Never and risk of peanut allergy at age 0-4 years  

 

1.2 TBF and FA in children aged 5-14 years  

1.2.1 Peanut Allergy in children aged 5-14 years 

1.2.1.1 TBF Ever vs. Never 

Two studies reported data that could be used to calculate OR for peanut and/or other 

nut allergy in infants breastfed versus not breastfed, and are shown in Figure 8. The 

data on peanut allergy reported from the cohort study of Lack 2003 are unadjusted 

and therefore carry a high risk of bias, and Paton 2012 is a cross-sectional study 

which was judged as at high risk of confounding bias because data were only adjusted 

for age and sex and not for other factors such as family history of allergic disease and 

eczema which are associated with peanut and/or other nut allergy. Pooled analysis 

shows increased odds of peanut/nut allergy in breastfed infants OR 1.59 (1.17, 2.15) 

with no statistical heterogeneity. In the study of Lack 2003 unadjusted analysis 

showed increased odds of peanut allergy with breastfeeding duration of ≥6 months 

OR 2.60 (1.04, 6.53) and there was a trend to increased odds of peanut allergy with 

increased TBF duration (Figure 9, Figure 10, and Figure 11). Lack also reported the 

relationship between TBF and peanut allergy confirmed by DBPCFC in a subset of 

the population with reported peanut allergy. Here they found no significant 

association between TBF ever and peanut allergy – unadjusted OR 2.14 (0.91, 5.04). 

In adjusted analyses, the associations between TBF and peanut allergy were not 

significant.  

Overall the data do not provide strong evidence for a relationship between TBF 

duration and peanut allergy. 
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Figure 8 TBF Ever vs. Never and risk of FA to nut-peanut at age 5-14 years  

 

Figure 9 TBF 0-3 months vs. never and risk of FA to peanut at age 5-14 years  

 
 

Figure 10 TBF 3-5 months vs. never and risk of FA to peanut at age 5-14 years  

 
 

Figure 11 TBF ≥6 months vs. never and risk of FA to peanut at age 5-14 years 
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1.3 Data for TBF duration and FA which were not suitable for meta-analysis 

 

Meta-analyses included 9 studies, reporting data on at least 4200 participants with FA. 

A further 9 studies reported relevant data which could not be reported in meta-

analysis, in relation to at least 800 participants with FA.  Results in these studies did 

not allow creating effect estimates that could be combined in a meta-analysis. Four 

studies used mean or median, and six provided a narrative only describing the effect 

observed. These studies are summarised in Table 2. TBF duration was shorter in 

people with CMA in one study. In all other studies and analyses reported there was no 

association found. 
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Table 2 Studies investigating the association between TBF duration and food allergy which were not eligible for meta-analysis 

Study Design  Outcome Age N/n cases Data Measure TBF in no FA TBF in FA P 

Hesselmar 

2010 (1) 
PC 

FA 1.5 184/14 Continuous 
Median 

(IQR) 

7 

(4.5) 

8.5 

(5.5) 
0.25 

CMA 0.5 184/unclear Continuous 
Median 

(IQR) 

7 

(4.6) 

8 

(4) 
0.35 

Oliver 2010 

(12) 
NCC  FA 1 93/31 Continuous 

Mean 

(weeks) 
22 15 NS 

Fox 2009 

(15) 
CC 

Peanut 

Allergy 
<4 293/133 Continuous 

Mean 

(months) 
8.1 8.1 NS 

Berjon, 

1987 (18) 
CS FA 14 2690/148 Categorical 

No significant difference between those with and without food allergy 

in TBF ever 

Djenouhat 

(14) (2011) 
CC CMA 0.3 450/150 Categorical 

Breastfeeding was associated with reduced CMA in adjusted analysis  

(abstract publication) 

Venter, 

2009 (11) 
PC FA 3 891/ 58 Categorical 

No significant difference between those with and without food allergy 

in TBF ever, >6 or >9 months (unadjusted) 
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Study Design  Outcome Age N/n cases Data Measure TBF in no FA TBF in FA P 

Goksor 

2011 (7) 
PC FA 4.5 4496/202 Categorical 

No significant association between TBF >4 months and FA ? adjusted 

analysis 

Gustafsson, 

2000 (4) 
PC FA 8 94/56 Categorical No significant association between TBF >1 or >6 months and FA 

Saarinen, 

1995 (10) 
PC FA 

5 

and 

17 

256/61 and 

18 
Categorical No significant association between TBF <1, 1-6 or >6 months and FA 
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2 Exclusive Breastfeeding Duration and Food Allergy 

2.1 Overall characteristics of studies, risk of bias and summary of results 

Table 3 describes the main characteristics of the studies analysed in this report. A 

total of 1 systematic review describing 1 cohort study, and 14 observational studies, 

reported the association between duration of exclusive breastfeeding (EBF) and risk 

of Food Allergy (FA). Of these, 11 were prospective cohort studies, 1 nested case-

control, 2 cross-sectional study and none case-control studies. Over half of the studies 

(n=10) are from Europe – others are from Australasia (n=3), and the Middle East 

(n=1). Overall, valid data on EBF duration and FA risk were available from over 

30,000 subjects. Information on FA was obtained mainly from a medical assessment 

in 5 studies, via parental report in 6 studies, through supervised oral food challenge in 

3 studies and not clear in 1 study. With regards to time of outcome diagnosis, 13 

studies explored the association between EBF duration and FA in the first 5 years of 

life, where FA and anaphylaxis are most common, and 2 evaluated FA in older 

children or adults. Most studies used a questionnaire to assess the exposure (EBF), 

sometimes supplemented by a diary or medical record review, and in 2 studies the 

method of exposure assessment was unclear. 

Risk of bias for the observational studies is shown in Figure 12. Over half of studies 

had a high risk of bias, due to lack of adjustment for confounding bias i.e. no adjusted 

data presented. The majority of studies also had ‘unclear’ risk of assessment bias due 

to inadequate definition of what was meant by EBF duration. Risk of conflict of 

interest was generally assessed as low. 

Where data were available, three levels of comparison were used to assess the risk of 

FA according to EBF duration, namely ≥0-2 months vs. <0-2 months; ≥3-4 months 

vs. <3-4 months; ≥5-9 months vs. <5-9 months. Across all these cut-offs there was no 

consistent evidence of a lower risk of FA if EBF was prolonged. In general there were 

only small numbers of studies with data available, and several analyses were 

restricted to studies with high risk of bias. A single prospective RCT was 

underpowered and inconclusive, and the few prospective cohort studies reporting 

appropriately adjusted data yielded mixed and inconclusive findings.  
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Table 3 Characteristics of included studies evaluating EBF duration and food allergy 

First Author & 

Publication Year 
N/n cases Design Country 

Exposure 

assessment 
Method of outcome 

assessment 

Age at 

outcome 

(years) 
Population characteristics 

Kramer (19) 
Kajosaari, 1991 

(20)  
135 SR/PC Finland - 

Parent reported FA 

and DBPCFC 
1, 5 Infants of atopic parents 

Hesselmar, 2010 

(1) 
184/14 PC Sweden I 

Physician 

assessment: history 

+/- investigations 
1.5 

ALLERGYFLORA. Population based cohort of 

mainly high risk infants recruited from antenatal 

clinics 1998-2003 

Kull, 2002 (3) 3791/768 PC Sweden Q DD 2 
BAMSE. Population based cohort of children 

born 1994-1996 

Besednjak-

Kocijancic, 2010 

(21) 
408/24 PC Slovenia Unclear Unclear 1, 5 

 Infants with a positive history of parental 

allergy 

Arshad, 1992 (22) 1167/80 PC UK D/Q 
Parent report of ≥ 2 

food reactions 
1 

Isle of Wight Study. Population based birth 

cohort of infants born in semi-rural areas 

between 1989 and 1990 

Kemeny, 1991 (8) 180/9 PC UK Unclear 
Parent report of ≥ 2 

food reactions 
1 

Population based birth cohort of infants born at 

Dulwich and King’s College Hospitals in 

London 

Kim, 2011 (23) 1177/61 PC Korea Q/I 
Parent report of ≥ 2 

food reactions 
1 

Population based birth cohort of infants born in 

Seoul between July 2006 and August 2007 
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First Author & 

Publication Year 
N/n cases Design Country 

Exposure 

assessment 
Method of outcome 

assessment 

Age at 

outcome 

(years) 
Population characteristics 

Host, 1991 (24) 315/16 PC Denmark R/Q/I Open food challenge 1 
Population birth cohort of infants from the 

municipality of Odense born in 1985  

Pesonen, 2006 (25) 160/19 PC Finland I 
Parent report of ≥ 2 

food reactions 
5 

Population based birth cohort of infants born in 

1981 

Saarinen, 1979 (26) 177/17 PC Finland Q 
Physician 

assessment: 

methodology unclear 
1 Recruited from hospital and born in 1975 

Matheson, 2007 

(27) 
5729/568 PC Australia Q DD 44 

Tasmanian Asthma Study: population based 

cohort born in 1961 

Venter, 2009 (11) 891/58 PC UK Q Open food challenge 3 
Population based cohort recruited from antenatal 

clinics and born in 2001-2002 

Maskell, 2010 (28) 117/31 NCC UK D DBPCFC 1 
EuroPrevall UK. Cases and age-matched 

controls selected from a population based birth 

cohort of infants born in 2008 

Paton, 2012 (17) 
15142/59

2 
CS Australia Q 

Parent-reported 

reaction to any nut 
7 

Representative primary school entrants 2006-

2009. 

Ehlayel, 2008 (29) 
1278/ 

unclear 
CS Qatar Q DD 5 

Children 0-5 years old attending primary 

healthcare centres for routine immunisation 
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Q: questionnaire, I: interview, R: medical records, D: diary, PC: prospective cohort, NCC: nested case control, CS: Cross-sectional, CC: case 

control, DBPCFC: double blind placebo controlled food challenge, DD: doctor diagnosis of FA, in contrast to ‘Physician assessment’ where FA 

diagnosis was always made by a study physician as part of the study protocol.  
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Figure 12 Risk of bias in studies of EBF duration and food allergy 

 
 

2.2 Exclusive breastfeeding duration and risk of food allergy 

2.2.1 Systematic reviews and intervention trials 

The single systematic review and included cohort study (Table 4) found no evidence 

that exclusive/predominant breastfeeding for 6 months, compared with 

exclusive/predominant breastfeeding for 3 months,  influenced risk of challenge-

proven food allergy at 1 year (RR 0.77 95%CI 0.25, 2.41) although parent reported 

food allergy at the same time-point in the same study was significantly reduced (30). 

Food allergy at 5 years was not significantly different in the same study (RR 0.61 

95% CI 0.12, 3.19). 

Table 4 EBF for 6 months versus 3 months and risk of food allergy 

Study Outcome measure 
No. participants 

(studies) 
Outcome (95% CI) 

Kramer (19) 

Kajosaari (20) 
(30) 

Parent report - 1 year 135 (1) RR 0.19 [0.08, 0.48] 

DBPCFC - 1 year 135 (1) RR 0.77 [0.25, 2.41] 

FA diagnosis - 5 

years 
113 (1) RR 0.61 [0.12, 3.19] 
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2.2.2 Observational studies of EBF duration and FA in children aged 0-4 years 

2.2.2.1 Any Food Allergy in children aged 0-4 years 

2.2.2.1.1 EBF ≥0-2 months vs. <0-2 months  

One prospective cohort study reported data that could be used to calculate OR for FA 

in the first year, in infants with EBF for 6 months vs. <2 months duration and is 

shown in Figure 13. The study found no significant association. The data are 

unadjusted, so carry a high risk of bias, and the authors reported similar findings 

comparing 2-6 months duration with <2 months, and using the same categorisations at 

age 3 years. 

Figure 13 EBF ≥0-2 months vs. <0-2 months and risk of any FA at age 0-4 years 

 

2.2.2.1.2 EBF ≥3-4 months vs. <3-4 months 

Two prospective cohort studies reported data that could be used to calculate OR for 

FA at age 0-4 years, in infants with EBF for ≥3-4 months vs. <3-4 months duration 

and are shown in Figure 14. They show no significant association, with moderate 

heterogeneity. The data from Arshad 1992 are unadjusted, so carry a high risk of bias, 

but the data of Kull 2002 are adjusted. This may explain the statistical heterogeneity. 

Figure 14 EBF ≥3-4 months vs. <3-4 months and risk of any FA at age 0-4 years 
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2.2.2.1.3 EBF ≥5-6 months vs. <5-6 months 

One prospective cohort study reported data that could be used to calculate OR for FA 

in the first year in infants with EBF for ≥6 months vs. <6 months duration and is 

shown in Figure 15. The study reported adjusted data, and found no significant 

association. 

Figure 15 EBF ≥5 months vs. <5 months and risk of any FA at age 0-4 years 

 
 

2.2.2.2 Cow’s Milk Allergy in children aged 0-4 years 

2.2.2.2.1 EBF ≥0-2 months vs. <0-2 months  

One prospective cohort study reported data that could be used to calculate OR for 

CMA in the first year, in infants with EBF for >1 month vs. <1 month duration and is 

shown in Figure 16. The study found no significant association. The data are 

unadjusted, so carry a high risk of bias, and the authors reported similar insignificant 

findings when assessing 1-3 months vs. <1 month, and >3 months vs. <1 month. 

Figure 16 EBF ≥0-2 months vs. <0-2 months and risk of FA to cow’s milk at age 

0-4 years 
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2.2.2.2.2 EBF ≥3-4 months vs. <3-4 months  

 

 

One prospective cohort study reported data that could be used to calculate OR for 

CMA in the first year, in infants with EBF for ≥3-4 months vs. <3-4 months duration 

and is shown in Figure 17. The study found significantly reduced risk of CMA with 

longer EBF. The data are unadjusted, so carry a high risk of bias. 

Figure 17 EBF ≥3-4 months vs. <3-4 months and risk of FA to cow’s milk at age 

0-4 years 

 
 

2.2.2.3 Egg Allergy in children aged 0-4 years 

Two prospective cohort studies reported data that could be used to calculate OR for 

egg allergy at age 0-4 years, in infants with EBF for ≥3-4 months vs. <3-4 months 

duration and are shown in Figure 18. They show reduced odds of egg allergy with 

longer duration of EBF, with borderline statistical significance and no statistical 

heterogeneity. Both studies reported unadjusted data, and are therefore at high risk of 

bias. 

Figure 18 EBF ≥3-4 months vs. <3-4 months and risk of FA to egg at age 0-4 

years 
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2.2.3 Observational studies of EBF duration and FA in children aged 5-14 

years   

2.2.3.1 Any Food Allergy in children aged 5-14 years 

2.2.3.1.1 EBF ≥0-2 months vs. <0-2 months  

One prospective cohort study reported data that could be used to calculate OR for FA 

at age 5-14 years, in infants with EBF for ≥0-2 months vs. <0-2 months duration and 

is shown in Figure 19. The study found no significant association, and the data carry a 

high risk of bias because they are unadjusted.  

Figure 19 EBF ≥0-2 months vs. <0-2 months and risk of any FA at age 5-14 years 

 
 

2.2.3.1.2 EBF ≥5 months vs. <5 months  

Two prospective cohort studies reported data that could be used to calculate OR for 

FA at age 5-14 years, in infants with EBF for ≥5 months vs. <5 months duration and 

are shown in Figure 20. The data were not pooled due to extreme statistical 

heterogeneity. The cross-sectional study of Ethlayel 2008 reported unadjusted data, 

and therefore carries a high risk of bias. The prospective cohort study of Pesonen 

2006 reported adjusted data, and had unclear risk of bias due to unclear method for 

defining EBF duration, which was categorised as ≥9 vs. <9 months, which is an 

unusually long duration of EBF in  most human populations. 

Figure 20 EBF ≥5 months vs. <5 months and risk of any FA at age 5-14 years 
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2.2.3.2 Peanut Allergy in children aged 5-14 years 

2.2.3.2.1 EBF ≥5 months vs. <5 months  

One cross-sectional study reported data that could be used to calculate OR for nut 

allergy (peanut or tree nut) at age 5-14 years, in infants with EBF for ≥5 months vs. 

<5 months duration and is shown in Figure 21. There were significantly increased 

odds of nut allergy in children who had longer duration of EBF. However the study 

was considered at high risk of bias due to inadequate adjustment for potential 

confounders – age and sex only were adjusted for. 

Figure 21 EBF ≥5 months vs. <5 months and risk of FA to nut-peanut at age 5-14 

years 

 

2.2.4 Observational studies of EBF duration and FA at age 15+   

2.2.4.1 Any Food Allergy in children aged 15+ years 

One prospective cohort study reported data that could be used to calculate OR for any 

food allergy at age 44 years, in adults with a history of EBF ≥3-4 months vs. <3-4 

months duration and is shown in Figure 22. There were significantly increased odds 

of self-reported FA in adults who had received longer duration of EBF. The data were 

appropriately adjusted, but the study was considered at unclear risk of bias due to 

inadequate definition of EBF, which was assessed retrospectively through parental 

report at aged 7 years. In the same study, reduced odds of parent-reported allergy to 

foods or medicines were found with EBF ≥3-4 months at age 7; aOR 0.75 (0.62, 

0.92). 
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Figure 22 EBF ≥3-4 months vs. <3-4 months and risk of any FA at age 15+ years 

 

 
 

2.2.5 Data for TBF duration and FA which were not suitable for meta-analysis 

 

Meta-analyses included 12 studies, reporting data on at least 1800 participants with 

FA. A further 4 studies reported relevant data which could not be reported in meta-

analysis, in relation to at least 100 participants with FA. These studies are summarised 

in Table 5. TBF duration was shorter in people with FA in one study. In all other 

studies and analyses reported there was no association found. 
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Table 5 Studies investigating the association between EBF duration and food allergy which were not eligible for meta-analysis 

Study Design  Outcome Age 
N/n 

cases 
Data Measure 

EBF 

duration 

with no FA 

  

EBF 

duration 

with FA 

  

P 

Hesselmar 

2010 (1) 
PC FA 1.5 184/14 Continuous 

Median (IQR) in 

months 

4 

(4, 4.5) 

4 

(3.3, 4) 
NS 

Maskell 2010 

(28) 
NCC FA 1 117/39 Continuous Mean (weeks) 5.4 3.2 P=0.045 

Venter, 2009 

(11) 
PC FA 3 891/58 Categorical 

No significant association between EBF duration of >3 months 

and food allergy at 1 or 3 years 

Kemeny, 

1991 (8) 
PC CMA 1 180/0 Categorical 

No significant association between EBF duration of >3 months 

and food allergy at 1 year 
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3 Solid Food Introduction and Food Allergy 

3.1 Overall characteristics of studies, risk of bias and summary of results 

 

Table 6 describes the main characteristics of the studies analysed in this report. A 

total of 6 observational studies and no intervention studies, reported the association 

between timing of solid food introduction (SF) and risk of FA. Of these, 4 were 

prospective cohort studies, 1 nested case-control, 1 case-control study. Half of the 

studies (n=3) are from Europe, 2 from Australasia (n=3), and 1 North America. 

Overall, valid data on SF and FA risk were available from almost 3000 subjects. 

Information on FA was obtained mainly from a medical assessment in 2 studies, via 

parental report in 1 study, and through supervised oral food challenge in 3 studies. 

With regards to time of outcome diagnosis, all studies explored the association 

between SF and FA in the first 1.5 years of life. Four studies used a questionnaire to 

assess the exposure (SF), 1 used an interview and 1 a diary. 

 

Risk of bias is summarised in Figure 23. Almost half of studies had a high risk of 

bias, due to lack of adjustment for confounding bias i.e. no adjusted data presented. In 

a further 25% of studies the risk of confounding bias was unclear. Risk of conflict of 

interest was generally assessed as low. 

 

The risk of FA according to SF was categorised as ≥3-4 months vs. <3-4 months. 

Overall the evidence base was limited due to small numbers of studies and 

participants with food allergy included in analyses. We found no evidence that the 

timing of solid food introduction is associated with risk of FA, based on the available 

data.
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Table 6 Characteristics of included studies evaluating SF introduction and food allergy 

First Author & 

Publication Year 
N/n cases Design Country 

Exposure 

assessment 
Method of outcome 

assessment 

Age at 

outcome 

(years) 
Population characteristics 

Hesselmar, 2010 (1) 184/14 PC Sweden I 
Physician 

assessment: history 

+/- investigations 
0.5, 1.5 

ALLERGYFLORA. Population based 

cohort of mainly high risk infants 

recruited from antenatal clinics 1998-

2003 

Koplin, 2010 (5) 2589/231 PC Australia Q Open food challenge 1 
HEALTHNUTS. Population based cohort 

of children born 2008-2010 recruited at  1 

year at routine immunization clinics 

Kim, 2011 (23) 1177/61 PC Korea Q/I 
Parent report of ≥2 

food reactions 
1 

Population based birth cohort of infants 

born in Seoul between July 2006 and 

August 2007 

Venter, 2009 (11) 757/39 PC UK Q Open food challenge 1 
Population based cohort recruited from 

antenatal clinics and born in 2001-2002 

Maskell, 2011; 

Oliver, 2010 (12, 

28) 
117/31 NCC UK D DBPCFC 1 

EuroPrevall UK. Cases and age-matched 

controls selected from a population based 

birth cohort of infants born in 2008 

DesRoches, 2010 

(13) 
403/202 CC Canada Q 

Physician 

assessment: history 

+/- investigations 
1.5 

Hospital based cases and controls 

recruited 1998-2004. 

Q: questionnaire, I: interview, D: diary, PC: prospective cohort, NCC: nested case control, CC: case control, DBPCFC: double blind placebo 

controlled food challenge.  
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Figure 23 Risk of bias in studies of SF introduction and food allergy 

 

3.2 Solid food introduction and FA in children aged 0-4 years 

3.2.1 SF ≥3-4  months vs. <3-4 months 

3.2.1.1 Any Food Allergy in children aged 0-4 years 

One prospective cohort study reported data that could be used to calculate OR for FA 

at age 0-4 years, in infants with SF ≥3-4 months vs. <3-4 months and is shown in 

Figure 24. There were significantly increased odds of FA in infants with delayed SF 

introduction. The data were unadjusted, so the study was considered at high risk of 

bias. 

Figure 24 SF ≥3-4 months vs. <3-4 months and risk of any FA at age 0-4 years 

 

3.2.1.2 Egg Allergy in children aged 0-4 years 

One prospective cohort study reported data that could be used to calculate OR for egg 

allergy at age 0-4 years, in infants with SF ≥3-4 months vs. <3-4 months and is shown 

in Figure 25. There were no association found in this analysis of SF≥6 vs <4 months. 

The same authors found no association between SF 4-5 vs <4 months – adjusted OR 
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2.1 (0.6, 7.0). The data were adjusted, and the study was considered at low overall 

risk of bias however confidence intervals were wide. 

Figure 25 SF ≥3-4 months vs. <3-4 months and risk of FA to egg at age 0-4 years 

 
 

 

3.2.2 Data for SF and FA reported narratively 

 

Five other studies with 345 cases of FA reported data in a way that could not be 

included in the predefined meta-analyses. These studies are summarised in Table 7. 

No association was found between SF and FA in these studies. 
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Table 7 Studies investigating the association between SF introduction and food allergy which were not eligible for meta-analysis 

 

Study Design  Outcome Age N/n Data Measure 

SF timing 

with no FA 

 

SF timing 

with FA 

 

P 

Kim, 2011 

(23) 
PC FA 1 1177/61 

Categorical 

(>6months) 

Adj.OR 

(95%CI) 
1.4 (0.7-2.5) NS  

Hesselmar 

2010 (1) 
PC FA 1.5 184/14 Continuous 

Median 

(IQR) in 

months 

4 (4) 4 (4) NS 

Oliver 2010 

(12) 
NCC FA 1 93/31 Continuous 

Mean 

(months) 
4.2 4.2 NS 

Maskell 2011 

(28) 
NCC FA 1 117/39 Continuous 

No significant difference in timing of solid food 

introduction between cases and controls 

DesRoches, 

2010 (13) 
CC 

Peanut 

allergy 
1.5 403/202 Continuous 

Mean (SD) 

in months 
4.5 (1.6) 4.3 (1.8) NS 
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4 Conclusion 
 

This report summarises the results of 29 studies investigation the association between 

total and exclusive breastfeeding duration, timing of solid food introduction and risk 

of food allergy. The majority of studies were prospective cohort studies. One 

systematic review of a single cohort study assessing EBF duration 6 months vs 3 

months found evidence of reduced parent-reported food allergy at age 1 with longer 

EBF duration, however this effect was not seen in objective assessment of food 

allergy at the same age, nor in assessment of food allergy at age 5 years. From the 

observational studies we found weak evidence to support an association between 

longer TBF duration and increased risk of food allergy, but the data were not 

consistent. The quality and quantity of data was limited, especially for analysis of 

timing of solid food introduction in relation to FA. Few studies (2 in TBF, 2 in EBF 

and 2 in SFI) used an objective measure of food allergy (food challenge) which might 

contribute to the lack of evidence. Our conclusion is similar to that drawn by the 

EAACI Food Allergy Anaphylaxis Group, where the authors indicated that they found 

no evidence to suggest that breastfeeding could be protective against risk of food 

allergy in children (31).  The available data did not suggest an association between 

EBF or SF and FA, and the evidence for an association between TBF and FA was 

weak. There is a strong, dose-response association between severity of infant eczema 

and risk of food allergy, and we found a similar weak association between increased 

TBF duration and eczema in our eczema report. Both the association between 

increased TBF and FA, and between increased TBF and eczema, may be influenced 

by mother’s decision to prolong TBF when infants develop eczema or signs of food 

allergy. Only a minority of studies made appropriate adjustments to the analysis 

dataset to account for this possibility of reverse causation. Restricted analysis, 

excluding subjects with outcomes during breastfeeding should be undertaken in future 

studies of TBF/EBF and FA or eczema. 
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