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ABSTRACT 
BACKGROUND/OBJECTIVES  

Human breast milk is generally regarded as the best nutrition for infants in their first months 

of life. Whether breastfeeding has a protective effect on food allergy is a point of debate and 

the subject of this study.  

 
SUBJECTS/METHODS  

This retrospective study was conducted in 649 children who underwent a double-blind 

placebo-con-trolled food challenge (DBPCFC) as part of routine care in a tertiary care clinic. 

Food allergy was defined as having at least one positive DBPCFC to any food. The association 

between both “any” breastfeeding (yes/no) and its duration in months with food allergy was 

studied by logistic regression analysis with correction for confounding variables. 

 

RESULTS  
The prevalence of food allergy was 58.9% (n = 382). Of all subjects, 75.8% (n = 492) was 

breastfed and 24.2% (n = 157) bottle-fed. There was no significant association between food 

allergy and breastfeeding versus bottle-feeding after correction for the confounding effect of 

increased breastfeeding by atopic parents and a history of asthma in the child (OR = 1.24, 95% 

CI = 0.85–1.79, p = 0.27). However, in breastfed children, every additional month of 

breastfeeding lowered the risk for food allergy by ~4% (OR = 0.96, 95% CI = 0.93–0.99, p = 

0.02). No confounders were identified in this association. 

 

CONCLUSION  

These results show for the first time that in children investigated for possible food allergy, 

every additional month of breastfeeding is associated with a lower risk of developing clinical 

food allergy as diagnosed by DBPCFC. However, overall, there was no association between the 

prevalence of food allergy and breastfeeding versus bottle-feeding in this tertiary care 

population. 

  

 

INTRODUCTION 
Human breast milk is regarded as conferring health, psychosocial, and developmental benefits 

on young infants and is recommended as the best food for their first months of life.1 A 

preventive effect on the development of atopic diseases such as food allergy has been 

suggested although the evidence is weak and inconclusive.2-7 Food allergy is a potentially 

lethal disease and its prevalence is increasing.8 In addition, it reduces quality of life in patients9 

and is strongly heritable.9,10 Although international recommendations advise exclusive 

breastfeeding for the first 4–6 months of life,1,11 the preventive effect of breastfeeding on 

food allergy is still a point of debate. Two systematic reviews concluded that there is 

insufficient evidence to draw conclusions about the impact of breastfeeding on the prevention 

of food allergies in high-risk infants.2,12 A meta-analysis showed no protective effect of 

breastfeeding on food allergy due to great heterogeneity of the reported studies.3 This 

variability was potentially due to methodological differences including outcome definitions 

which in most cases did not include oral food challenges.3 Most studies used phenotypes such 

as sensitization combined with clinical history,13 parentally reported physician-diagnosed food 

allergy14,15 or open food challenges16,17 instead of the more timeconsuming double-blind 

placebo-controlled food challenge(DBPCFC), the gold standard. It is widely established that 

these methods have higher false positive rates than DBPCFCs. 

It was shown that “reverse causation” plays an important role in studies investigating 

the role of breastfeeding in allergic diseases since children with a family history of allergy or 

early atopic manifestations are more likely to be breastfed because of parental expectation 

that breastfeeding might reduce the risk of (food) allergy.18 This is a source of bias since these 

genetically allergy-prone children will tend to be breastfed more often, causing an under-

estimation of the beneficial role of breastfeeding. Additionally, a beneficial dose-response 

association has been reported for atopic dermatitis.19 

Therefore, the aim of this study was to investigate the effect of both breastfeeding 

(versus bottle-feeding) and its duration on clinical food allergy and sensitization to foods. Food 

allergy was diagnosed as part of routine care by the gold standard, the double-blind placebo-

controlled food challenge (DBPCFC) in a referral center for food allergy. By means of 

multivariate regression analysis, we corrected for confounders including age, parental atopy 

and atopic comorbidities reported both in history and specifically before the age of 1 year. 

 

METHODS 
STUDY DESIGN & SAMPLING 

We retrospectively identified patients from the clinical database of the University Medical 

Center Groningen, the Netherlands, who underwent a DBPCFC for at least one of the five most 

frequently suspected allergenic foods (cow’s milk, hen’s egg, peanut, hazelnut or cashew nut) 

between January 2001 and May 2012 and had a conclusive outcome of this test, either positive 

or negative. These children were referred to us by primary and secondary healthcare providers 
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because of suspected food allergy. This study was exempt from medical ethical approval, 

because DBPCFCs in children were performed as a routine diagnostic test. 

 

DEPENDENT VARIABLES 

The DBPCFCs were performed as previously described.20 Placebo and verum challenges were 

performed in random order on separate days with at least a one-week interval. The test food 

was administered in increasing amounts of 6–8 doses at intervals of 30 min. The lowest and 

top dosages were 0.05–50.0 ml for cow’s milk, 8.0 mg to 23.0 g for hen’s egg, 3.8 mg to 3.8 g 

for defatted peanut flour and 7.1 mg to 7.1 g for hazelnut and cashew, concordant with the 

PRACTALL guidelines.21 Tests were assessed as positive when objective or repeated subjective 

allergic symptoms occurred during the test on the active test food day but not on the placebo 

day. Children were classified as being food allergic if they had at least one positive DBPCFC to 

at least one food. Children were classified as not being food allergic if they had only negative 

DBPCFCs. In children having negative DBPCFCs, all suspected foods were excluded as a cause 

of previous reactions. Furthermore, negative DBPCFCs were confirmed by open food 

challenges and/or introduction of the food into the diet. If foods other than then the five most 

frequently suspected allergenic foods were tested by DBPCFC, these were taken into account 

for defining the variable food allergy in general. After an initial positive DBPCFC, repeated 

challenges were carried out years later to diagnose emergent tolerance to the food. In these 

cases, only the data on the first conclusive DBPCFC of the child was used. Specific IgE (sIgE) to 

culprit foods based on clinical suspicion of food allergy was measured as part of the normal 

clinical routine by CAP-FEIA (ImmunoDiagnostics, Uppsala, Sweden). A value ≥ 0.35 kU/l was 

considered as positive. Children were defined as sensitized to food(s) when they had at least 

one positive sIgE test to at least one food. 

 

INDEPENDENT VARIABLES 

Characteristics such as atopic (co)morbidities of the child and family were collected as part of 

the routine history. Parents accompanying their children were interviewed regarding these 

characteristics by a trained nurse before the start of food challenges to minimize recall bias 

and variables were directly entered in a clinical database. Among these questions there were 

two regarding breastfeeding. The first question was “Did you breastfeed your child?”. When 

the answer was positive, they were asked “For how many months did you breastfeed your 

child?”. Breastfeeding was studied both as a dichotomous variable (breastfed for any duration 

versus only bottle-fed) and as a continuous variable (duration of any breastfeeding in months). 

The latter includes both partial and exclusive breastfeeding and was used to study the dose-

response effect of breastfeeding in which the dose was expressed as duration of breastfeeding 

in months. A parental atopic score was calculated from the number of atopic conditions (food 

allergy, eczema, rhinoconjunctivitis and asthma) in both parents, yielding a score ranging from 

0 to 8, as described previously.22 This role of parental atopy was tested as a continuous and 

dichotomous variable (0 versus ≥1 parental atopic condition). 

  

 

STATISTICAL  ANALYSIS 

Analyses were performed using SPSS 22 (IBM, Chicago, USA) and a two-tailed significance level 

of p < 0.05 was used. Associations and dose-response effects were tested by Pearson Chi-

square test and logistic regression analysis. The data was checked for the assumptions of 

logistic regression analysis such as independence of errors and linearity of independent 

variables. Age of the child during the first DBPCFC, parental atopic conditions and atopic 

comorbidities of the child (asthma, eczema, rhinoconjunctivitis) were tested for confounding. 

These atopic comorbidities of the child were tested both before the age of 1 year and “ever in 

history”, together with the variable “any atopic comorbidity before the age of 1 year”. These 

variables were considered to be confounders if they met the following criteria; 1. The variable 

changed the beta coefficient of the effect of breastfeeding on food allergy in the logistic 

regression by 10% or more23; 2. The variable was associated with the determinant 

(breastfeeding); 3. The variable was a predictor of the outcome being measured (food allergy) 

and 4. The variable was a consequence of the determinant itself (breastfeeding).24 

 

RESULTS 
BASELINE CHARACTERISTICS 

Of the 754 children who had a conclusive DBPCFC between January 2001 and May 2012, there 

was no data regarding breastfeeding available for 30 children. Of the remaining 724 we 

identified 649 (89.6%) children who had at least one DBPCFC for cow’s milk, hen’s egg, peanut, 

hazelnut or cashew nut. See Table 1 for the descriptive characteristics of the study population. 

The median age was 61 months (range 5–214, mean 75.6 months). The prevalence of food 

allergy was 58.9% (n = 382). Only 3 patients (0.4%) did not have any sIgE tests and were 

excluded from analyses regarding sensitization to foods. The prevalence of sensitization to 

food(s) was 83.4% (n = 541), based on a mean number of sIgE tests per child of 8.5 (range 1–
95, median 6). The most frequently challenged allergenic food was peanut (n = 334, 51.5%), 

followed by cow’s milk (n = 270, 41.6%), egg (n = 155, 23.9%), hazelnut (n = 112, 17.3%), and 

cashew (n = 82, 12.6%). Of these children, 75.8% (n = 492) was breastfed and 24.2 % (n = 157) 

bottle-fed. The mean duration of breast-feeding was 6.28 months, with a median of 6 months.  

As shown in Table 1, a greater number of parental atopic conditions was associated 

with breastfeeding than with bottle-feeding (OR = 1.23, 95% CI = 1.08–1.41, p < 0.01). 

Furthermore, a greater number of parental atopic conditions was associated with an increased 

risk for food allergy in the child (OR = 1.63, 95% CI = 1.11–2.40, p = 0.01). 

Of all children, 82.0% (n = 532) reported any atopic comorbidity (eczema, asthma 

and/or rhinoconjunctivitis) before the age of 1 year. The children with any atopic comorbidity 

before the age of 1 year were significantly more often food allergic (60.7% versus 50.4% 

respectively, p = 0.04). However, these children were not more often breastfed than children 

without any atopic morbidity (75.9% versus 75.2% respectively, p = 0.87). 
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BREASTFEEDING VERSUS BOTTLE-FEEDING 

There was no significant association between food allergy prevalence in breastfed children 

compared to bottle-fed children (unadjusted: OR = 1.21, 95% CI = 0.84–1.73, p = 0.31, 

adjusted for the confounding effect of both the parental atopic score and asthma: OR = 1.24, 

95% CI = 0.85–1.79, p = 0.27). Furthermore, the prevalence of sensitization to foods did not 

differ significantly between breastfed and bottle-fed children (unadjusted: OR = 0.85, 95% CI 

= 0.52–1.41, p = 0.53, adjusted for the confounding effect of the parental atopic score, asthma 

reported in the history and in the first year of life and rhinitis and eczema in the first year of 

life: OR = 0.98, 95% CI = 0.58–1.68, p = 0.95). No other confounders or interactions were 

identified in both associations. 

 

PROTECTIVE  DOSE-RESPONSE RELATIONSHIP OF BREASTFEEDING 

The prevalence of food allergy decreased with increasing duration of breastfeeding since 

63.3%, 61.2%, 61.1%, and 54.3% of subjects within the 1st, 2nd, 3rd, and 4th quartile of the 

duration of breastfeeding, respectively, were clinically reactive to any food. In the 492 ever-

breastfed children, increasing duration of breastfeeding (ranging from 0 to 42 months) 

showed a significant protective effect on food allergy, as shown in Fig. 1. Each additional 

month of breastfeeding was associated with a reduced risk of food allergy to any food by ~4% 

(n = 492, OR = 0.96, 95% CI 0.93–0.99, p = 0.02). The linear trend as shown in Fig. 1 was 

confirmed by a linear-by-linear association with a p-value of 0.015. No interactions or 

confounders were identified in this association. No association was found between the 

duration of breastfeeding and sensitization to food (unadjusted: OR = 1.01, 95% CI = 0.97–

1.06, p = 0.58, adjusted for the confounding effect of the parental atopic score and a history 

of asthma: OR = 1.02, 95% CI = 0.97–1.07, p = 0.49). 

 
TABLE 1.  DESCRIPTIVE  STATISTICS OF THE BREAST-FED AND BOTTLE-FED CHILDREN.  

M = missing, DBPCFC = double-blind placebo-controlled food challenge and SD= standard 

deviation. * Differs significantly between breast-fed and bottle-fed children. * p=0.05, 

**p<0.01  

 

 

 

 

 

 

 

 

 

  

n=649 Breastfed  

n=492 (75.8%) 
Bottle-fed  

n=157 (24.2%) 

 n (valid%) n (valid%) 

Food allergic  295 (60.0) 87 (55.4) 

Gender, male 296 (60.2) 103 (65.6) 

Age at first DBPCFC 

- mean (months) 

- range (months) 
- 1st quartile (5-28 months), n  

- 2nd quartile (29-60 months), n  
- 3rd quartile (61-111 months), n  

- 4th quartile (≥112 months), n 

 

75.08 

5-214 

126 

117 

127 

122 

 

77.4 

6-199 

34 

47 

34 

42 

Breastfeeding (months) 

- mean (SD) 
- median 

- range 
- 1st quartile (1-2 months), n  

- 2nd quartile (3-5 months), n  
- 3rd quartile (6-8 months), n  

- 4th quartile (≥9 months), n  

 

6.28 (5.21) 

6.00 

<1-42 

118  

121  

126  

127  

 

Sensitized to a food 407 (83.2) 

M: 3 

134 (85.4) 

Diagnosed food allergy, 

n positive / n tested in DBPCFC (%) 

Peanut 

Cow’s milk 
Hen’s Egg 

Hazelnut  
Cashew 

 

 

139/248 (56.0) 

102/211 (48.3)* 

50/118 (42.4) 

34/85 (40.0) 

48/66 (72.7) 

 

 

45/86 (52.3) 

20/59 (33.9)* 

19/37 (51.4) 

13/27 (48.1) 

12/16 (75.0) 

Atopic comorbidities,  

Asthma (ever in history)  

- before the age of 12 months  
Eczema (ever in history)  

- before the age of 12 months  
Rhinoconjunctivitis (ever in history)  

- before the age of 12 months  
Any of above (ever in history) 

- before the age of 12 months  

 

213 (43.3) 

65 (13.2) 

425 (86.4) 

398 (80.9) 

171 (34.8) 

21 (4.3) 

434 (91.8) 

404 (82.1) 

 

79 (50.3) 

26 (16.6) 

134 (85.4) 

122 (77.7) 

53 (33.8) 

9 (5.7) 

139 (91.4) 

128 (81.5) 

Number of atopic conditions of both parents:  

- Mean(SD) 
- Range 

- Parents with any atopic condition 

 

1.89(0,07)** 

0-8 

405(82.3)** 

 

1.50(0,11)** 

0-5 

114 (72.6)** 
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95% CI = 0.85–1.79, p = 0.27). Furthermore, the prevalence of sensitization to foods did not 

differ significantly between breastfed and bottle-fed children (unadjusted: OR = 0.85, 95% CI 

= 0.52–1.41, p = 0.53, adjusted for the confounding effect of the parental atopic score, asthma 

reported in the history and in the first year of life and rhinitis and eczema in the first year of 

life: OR = 0.98, 95% CI = 0.58–1.68, p = 0.95). No other confounders or interactions were 

identified in both associations. 

 

PROTECTIVE  DOSE-RESPONSE RELATIONSHIP OF BREASTFEEDING 

The prevalence of food allergy decreased with increasing duration of breastfeeding since 

63.3%, 61.2%, 61.1%, and 54.3% of subjects within the 1st, 2nd, 3rd, and 4th quartile of the 

duration of breastfeeding, respectively, were clinically reactive to any food. In the 492 ever-

breastfed children, increasing duration of breastfeeding (ranging from 0 to 42 months) 

showed a significant protective effect on food allergy, as shown in Fig. 1. Each additional 

month of breastfeeding was associated with a reduced risk of food allergy to any food by ~4% 

(n = 492, OR = 0.96, 95% CI 0.93–0.99, p = 0.02). The linear trend as shown in Fig. 1 was 

confirmed by a linear-by-linear association with a p-value of 0.015. No interactions or 

confounders were identified in this association. No association was found between the 

duration of breastfeeding and sensitization to food (unadjusted: OR = 1.01, 95% CI = 0.97–

1.06, p = 0.58, adjusted for the confounding effect of the parental atopic score and a history 

of asthma: OR = 1.02, 95% CI = 0.97–1.07, p = 0.49). 

 
TABLE 1.  DESCRIPTIVE  STATISTICS OF THE BREAST-FED AND BOTTLE-FED CHILDREN.  

M = missing, DBPCFC = double-blind placebo-controlled food challenge and SD= standard 

deviation. * Differs significantly between breast-fed and bottle-fed children. * p=0.05, 

**p<0.01  

 

 

 

 

 

 

 

 

 

  

n=649 Breastfed  

n=492 (75.8%) 
Bottle-fed  

n=157 (24.2%) 

 n (valid%) n (valid%) 

Food allergic  295 (60.0) 87 (55.4) 

Gender, male 296 (60.2) 103 (65.6) 

Age at first DBPCFC 

- mean (months) 

- range (months) 
- 1st quartile (5-28 months), n  

- 2nd quartile (29-60 months), n  
- 3rd quartile (61-111 months), n  

- 4th quartile (≥112 months), n 

 

75.08 

5-214 

126 

117 

127 

122 

 

77.4 

6-199 

34 

47 

34 

42 

Breastfeeding (months) 

- mean (SD) 
- median 

- range 
- 1st quartile (1-2 months), n  

- 2nd quartile (3-5 months), n  
- 3rd quartile (6-8 months), n  

- 4th quartile (≥9 months), n  

 

6.28 (5.21) 

6.00 

<1-42 

118  

121  

126  

127  

 

Sensitized to a food 407 (83.2) 

M: 3 

134 (85.4) 

Diagnosed food allergy, 

n positive / n tested in DBPCFC (%) 

Peanut 

Cow’s milk 
Hen’s Egg 

Hazelnut  
Cashew 

 

 

139/248 (56.0) 

102/211 (48.3)* 

50/118 (42.4) 

34/85 (40.0) 

48/66 (72.7) 

 

 

45/86 (52.3) 

20/59 (33.9)* 

19/37 (51.4) 

13/27 (48.1) 

12/16 (75.0) 

Atopic comorbidities,  

Asthma (ever in history)  

- before the age of 12 months  
Eczema (ever in history)  

- before the age of 12 months  
Rhinoconjunctivitis (ever in history)  

- before the age of 12 months  
Any of above (ever in history) 

- before the age of 12 months  

 

213 (43.3) 

65 (13.2) 

425 (86.4) 

398 (80.9) 

171 (34.8) 

21 (4.3) 

434 (91.8) 

404 (82.1) 

 

79 (50.3) 

26 (16.6) 

134 (85.4) 

122 (77.7) 

53 (33.8) 

9 (5.7) 

139 (91.4) 

128 (81.5) 

Number of atopic conditions of both parents:  

- Mean(SD) 
- Range 

- Parents with any atopic condition 

 

1.89(0,07)** 

0-8 

405(82.3)** 

 

1.50(0,11)** 

0-5 

114 (72.6)** 
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FIG.  1 THE PREVALENCE OF DBPCFC CONFIRMED FOOD ALLERGY IN BREASTFED CHILDREN BY  

DURATION OF BREASTFEEDING IN MONTHS.   

The X-axis is adapted to improve clarity In logistic regression analysis, each additional month 

of breastfeeding was associated with a reduced risk of food allergy to any food of ~4% (n = 

492, OR = 0.96, 95% CI = 0.93–0.99, p = 0.02). No confounders were identified in this 

association 

 
BREASTFEEDING AND SPECIFIC  ALLERGIES 

As shown in Table 1, of the 270 children tested for cow’s milk allergy, 211 were breastfed. Of 

these, 102 were allergic to cow’s milk, as compared to 20 of the 59 bottle-fed children (48.3% 

versus 33.9%, p = 0.05). This association was confounded by any parental atopy and asthma 

reported in the history of the child (unadjusted: OR = 1.83, 95% CI = 1.00–3.34, p = 0.05, 

adjusted: OR = 1.91, 95% CI = 1.01–3.62, p = 0.05). As indicated in Table 1, there was no 

significant difference in prevalence of peanut, hen’s egg, hazelnut and cashew allergy 

between breastfed and bottle-fed children, even after correction for confounding factors 

(data not shown). There was a significant association between duration of breastfeeding and 

hen’s egg allergy which was not confounded by any of the tested variables (OR = 0.91, 95% CI 

= 0.83–0.99, p = 0.03). This was not seen for any of the subanalyses of other foods (data not 

shown). 

 

DISCUSSION 
MAIN FINDINGS 

This is the first study showing that in children investigated for possible food allergy, every 

additional month of breastfeeding is associated with a lower risk of developing food allergy as 

diagnosed by DBPCFC. Since there were no confounders identified in this association, 

including parental atopic conditions, this protective effect is relevant for children both with 

and without a positive family history for atopy. 

There was no significant association between breast-feeding (versus bottle-feeding) 

and food allergy, with and without correction for the confounding effect of increased 

breastfeeding by atopic parents. However we confirm previous results regarding reverse 

causation18, since atopic parents indeed breast-fed their children more and their children are 
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at higher risk for food allergy. Furthermore, no association was found between breastfeeding 

and sensitization for foods. Other studies are contradictory or inconclusive on this subject, 

with a decrease25, increase26 and lack of association16 having all been reported. Interestingly, 

another study reported a relationship between breastfeeding and food sensitization which 

varied significantly by individual genotype27. Future studies are indicated to study the 

interaction between (duration of) breastfeeding and genetic markers for clinical food allergy. 

 
SUBANALYSES 

When examining the five most frequently tested allergenic foods in subanalyses, only the 

prevalence of cow’s milk allergy is significantly higher among breastfed children. This 

association was confounded by asthma in the child and parental atopic conditions, indicating 

that reverse causation by parental atopic conditions is at least partially responsible for the 

higher prevalence of cow’s milk allergy in breastfed children. In the subanalyses, the 

association between a longer duration of breastfeeding and a lower risk of food allergy was 

only significantly replicated in children tested for hen’s egg allergy. For some foods, this might 

be due to power loss. Alternatively, the protective effect of breast milk might be more 

pronounced with regards to hen’s egg allergy. 

 

COMPARISON WITH L ITERATURE 

The prevalence of breastfeeding is higher in this study population compared to the prevalence 

of intention to breastfeed as reported in the KOALA Birth Cohort (75.8% versus 69.6%, 

respectively)28. This is likely to be due to the higher prevalence or parental atopy in this study 

population (79.9% versus 62.1%) and we report that parents with a greater number of atopic 

conditions breastfed their children more often. Within a Dutch population-based study, 92.1% 

of the children (n = 5365) was ever breastfed although this was potentially due to selection 

bias15. The average duration of breastfeeding was long when compared to other studies.15, 25, 

26, 29 Furthermore, the age of the children (mean 75.6 months) is higher than that seen in other 

cohort studies studying breastfeeding.13, 14, 16, 30 Several studies compared children who were 

exclusively breastfed for over 4 months with breastfeeding for a shorter period or bottle-

feeding and these studies did not find an association between breastfeeding and food 

allergy.13, 14, 16 A recent Dutch population-based prospective cohort study found no association 

between breastfeeding and allergic sensitization, physician-diagnosed allergy, or a 

combination of these outcomes at the age of 10 years. They studied the duration of 

breastfeeding categorized (<2, 2–4, 4–6, and ≥6 months). We now show in children seen at a 

tertiary care center, that breastfeeding has a protective effect when taking the full range of 

duration of breastfeeding into account. 

 

STRENGTHS AND L IMITATIONS 

To our knowledge, this is the first study on the association between breastfeeding and food 

allergy in children tested by a DBPCFC, the gold standard to diagnose food allergy.21 This test 

is optimal to distinguish asymptomatic sensitization from clinical food allergy. Many 
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FIG.  1 THE PREVALENCE OF DBPCFC CONFIRMED FOOD ALLERGY IN BREASTFED CHILDREN BY  

DURATION OF BREASTFEEDING IN MONTHS.   

The X-axis is adapted to improve clarity In logistic regression analysis, each additional month 

of breastfeeding was associated with a reduced risk of food allergy to any food of ~4% (n = 

492, OR = 0.96, 95% CI = 0.93–0.99, p = 0.02). No confounders were identified in this 

association 

 
BREASTFEEDING AND SPECIFIC  ALLERGIES 

As shown in Table 1, of the 270 children tested for cow’s milk allergy, 211 were breastfed. Of 

these, 102 were allergic to cow’s milk, as compared to 20 of the 59 bottle-fed children (48.3% 

versus 33.9%, p = 0.05). This association was confounded by any parental atopy and asthma 

reported in the history of the child (unadjusted: OR = 1.83, 95% CI = 1.00–3.34, p = 0.05, 

adjusted: OR = 1.91, 95% CI = 1.01–3.62, p = 0.05). As indicated in Table 1, there was no 

significant difference in prevalence of peanut, hen’s egg, hazelnut and cashew allergy 

between breastfed and bottle-fed children, even after correction for confounding factors 

(data not shown). There was a significant association between duration of breastfeeding and 

hen’s egg allergy which was not confounded by any of the tested variables (OR = 0.91, 95% CI 

= 0.83–0.99, p = 0.03). This was not seen for any of the subanalyses of other foods (data not 

shown). 

 

DISCUSSION 
MAIN FINDINGS 

This is the first study showing that in children investigated for possible food allergy, every 

additional month of breastfeeding is associated with a lower risk of developing food allergy as 

diagnosed by DBPCFC. Since there were no confounders identified in this association, 

including parental atopic conditions, this protective effect is relevant for children both with 

and without a positive family history for atopy. 

There was no significant association between breast-feeding (versus bottle-feeding) 

and food allergy, with and without correction for the confounding effect of increased 

breastfeeding by atopic parents. However we confirm previous results regarding reverse 

causation18, since atopic parents indeed breast-fed their children more and their children are 
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at higher risk for food allergy. Furthermore, no association was found between breastfeeding 

and sensitization for foods. Other studies are contradictory or inconclusive on this subject, 

with a decrease25, increase26 and lack of association16 having all been reported. Interestingly, 

another study reported a relationship between breastfeeding and food sensitization which 

varied significantly by individual genotype27. Future studies are indicated to study the 

interaction between (duration of) breastfeeding and genetic markers for clinical food allergy. 

 
SUBANALYSES 

When examining the five most frequently tested allergenic foods in subanalyses, only the 

prevalence of cow’s milk allergy is significantly higher among breastfed children. This 

association was confounded by asthma in the child and parental atopic conditions, indicating 

that reverse causation by parental atopic conditions is at least partially responsible for the 

higher prevalence of cow’s milk allergy in breastfed children. In the subanalyses, the 

association between a longer duration of breastfeeding and a lower risk of food allergy was 

only significantly replicated in children tested for hen’s egg allergy. For some foods, this might 

be due to power loss. Alternatively, the protective effect of breast milk might be more 

pronounced with regards to hen’s egg allergy. 

 

COMPARISON WITH L ITERATURE 

The prevalence of breastfeeding is higher in this study population compared to the prevalence 

of intention to breastfeed as reported in the KOALA Birth Cohort (75.8% versus 69.6%, 

respectively)28. This is likely to be due to the higher prevalence or parental atopy in this study 

population (79.9% versus 62.1%) and we report that parents with a greater number of atopic 

conditions breastfed their children more often. Within a Dutch population-based study, 92.1% 

of the children (n = 5365) was ever breastfed although this was potentially due to selection 

bias15. The average duration of breastfeeding was long when compared to other studies.15, 25, 

26, 29 Furthermore, the age of the children (mean 75.6 months) is higher than that seen in other 

cohort studies studying breastfeeding.13, 14, 16, 30 Several studies compared children who were 

exclusively breastfed for over 4 months with breastfeeding for a shorter period or bottle-

feeding and these studies did not find an association between breastfeeding and food 

allergy.13, 14, 16 A recent Dutch population-based prospective cohort study found no association 

between breastfeeding and allergic sensitization, physician-diagnosed allergy, or a 

combination of these outcomes at the age of 10 years. They studied the duration of 

breastfeeding categorized (<2, 2–4, 4–6, and ≥6 months). We now show in children seen at a 

tertiary care center, that breastfeeding has a protective effect when taking the full range of 

duration of breastfeeding into account. 

 

STRENGTHS AND L IMITATIONS 

To our knowledge, this is the first study on the association between breastfeeding and food 

allergy in children tested by a DBPCFC, the gold standard to diagnose food allergy.21 This test 

is optimal to distinguish asymptomatic sensitization from clinical food allergy. Many 
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breastfeeding studies either do not make use of oral challenges or make use of open food 

challenges.16, 17 In young children, false positive rates of the latter may be as high as 70%.31, 32 

In this study we minimized recall bias by interviewing parents of patients regarding 

their breast or bottle-feeding history before undergoing the DBPCFC. Histories were thus 

obtained before the challenge test outcomes were known. Any incorrect recall of 

breastfeeding (duration) is therefore likely to be randomly distributed among DBPCFC positive 

and negative children. Furthermore, it was previously reported that asking a mother 10 years 

later how long she breast-fed her child is highly reliable.33 Over 75% of the children in our 

study were younger than 10 years when having their first DBPCFC. This study population 

consists of children who were referred to a tertiary care clinic with suspected food allergy and 

had a DBPCFC as part of routine care. Therefore, the prevalence of food allergy and 

sensitization to food was high. It is therefore difficult to compare these results with the 

general population. A limitation of the study is the lack of knowledge on the mode of delivery, 

social economic status, diet of the mother during breastfeeding, the exclusivity of the 

breastfeeding, the type of formula used when bottle-feeding and the timing of introduction 

of solid foods. 

Due to ethical and methodological limitations, a study on breastfeeding using a 

randomized controlled trial is complicated. The well-known center-randomized breastfeeding 

promotion intervention study by Kramer et al.34,35 did not study the effect of breastfeeding on 

food allergy. Therefore, the data presented in this study may well be the best evidence 

possible for the protective effect of breastfeeding on food allergy in a high risk population 

such as ours. 

 

CONCLUSIONS 
These results indicate for the first time that in children of a tertiary care clinic investigated for 

possible food allergy, every additional month of breastfeeding is associated with a lower risk 

of developing clinical food allergy as diagnosed by the gold standard, the double-blind 

placebo-controlled food challenge. However, overall, there was no association between the 

prevalence of food allergy and breastfeeding versus bottle-feeding when breastfeeding of all 

durations was considered. Thus, this study supports the general recommendation of 

breastfeeding, and specifically suggests that preventive effects with respect to food allergy 

may be achieved if breastfeeding is prolonged since every additional month of breastfeeding 

was associated with a lower risk of developing food allergy. 
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breastfeeding studies either do not make use of oral challenges or make use of open food 

challenges.16, 17 In young children, false positive rates of the latter may be as high as 70%.31, 32 

In this study we minimized recall bias by interviewing parents of patients regarding 

their breast or bottle-feeding history before undergoing the DBPCFC. Histories were thus 

obtained before the challenge test outcomes were known. Any incorrect recall of 

breastfeeding (duration) is therefore likely to be randomly distributed among DBPCFC positive 

and negative children. Furthermore, it was previously reported that asking a mother 10 years 

later how long she breast-fed her child is highly reliable.33 Over 75% of the children in our 

study were younger than 10 years when having their first DBPCFC. This study population 

consists of children who were referred to a tertiary care clinic with suspected food allergy and 

had a DBPCFC as part of routine care. Therefore, the prevalence of food allergy and 

sensitization to food was high. It is therefore difficult to compare these results with the 

general population. A limitation of the study is the lack of knowledge on the mode of delivery, 

social economic status, diet of the mother during breastfeeding, the exclusivity of the 

breastfeeding, the type of formula used when bottle-feeding and the timing of introduction 

of solid foods. 

Due to ethical and methodological limitations, a study on breastfeeding using a 

randomized controlled trial is complicated. The well-known center-randomized breastfeeding 

promotion intervention study by Kramer et al.34,35 did not study the effect of breastfeeding on 

food allergy. Therefore, the data presented in this study may well be the best evidence 

possible for the protective effect of breastfeeding on food allergy in a high risk population 

such as ours. 

 

CONCLUSIONS 
These results indicate for the first time that in children of a tertiary care clinic investigated for 

possible food allergy, every additional month of breastfeeding is associated with a lower risk 

of developing clinical food allergy as diagnosed by the gold standard, the double-blind 

placebo-controlled food challenge. However, overall, there was no association between the 

prevalence of food allergy and breastfeeding versus bottle-feeding when breastfeeding of all 

durations was considered. Thus, this study supports the general recommendation of 

breastfeeding, and specifically suggests that preventive effects with respect to food allergy 

may be achieved if breastfeeding is prolonged since every additional month of breastfeeding 

was associated with a lower risk of developing food allergy. 
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