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ABSTRACT

Background: An adequate understanding of the relationship between breast-feeding practices and infant food allergy is
essential for clinicians. Although there is evidence of an education gap in general breast-feeding concepts, little is known about
the pediatric trainee knowledge and practice with regard to breast-feeding, maternal diet, and potential allergy outcomes.
Objective: To assess pediatric residents’ knowledge, describe practices, and evaluate a module designed to provide evi-

dence-based education about breast-feeding, food allergy, and food avoidance to inform future resources on the topic of breast-
feeding and allergic outcomes.
Methods: Pediatric residents completed a survey to assess the knowledge and comfort with regard to maternal dietary

restriction, breast-feeding, and infant food allergy. Residents then viewed an online educational module about evidence-based
breast-feeding and infant food allergy guidelines, and, after 1 month, completed the online questionnaire again.
Results: Among respondents (N = 68), only 8% and 5%, felt knowledgeable and comfortable with current maternal diet

during breast-feeding and infant food allergy recommendations, respectively. Eighty-seven percent had not received formal
training on the topic, and a large percentage relied on mentor teaching (49%) or anecdotal evidence (19%) as opposed to avail-
able guidelines (32%) for guidance. Most respondents (61–93%) correctly answered questions with regard to guidelines on
primary and secondary food allergy prevention in relation to maternal diet. The upper-level residents answered more questions
correctly about allergic proctocolitis compared with the interns (p < 0.05); no differences were noted for other topics. The ma-
jority (63%) did not believe that a mother’s nutritional status could be adversely affected by dietary allergen restriction. A
review of the pre- and posttest scores showed the educational module had little impact on knowledge.
Conclusion: Pediatric residents reported low comfort and perceived that they had little knowledge about maternal diet and

infant food allergy, yet their actual performance suggested the opposite. Those who completed the educational module did not
demonstrate knowledge improvement, which highlighted the need for the development of robust educational resources.

(J Food Allergy 3:50–55, 2021; doi: 10.2500/jfa.2021.3.210008)

T he relationship among maternal breast milk,
infant immune development, and food allergy is

complex. A growing body of evidence has demon-
strated a strong role of breast milk in the development
of the infant microbiome and immune system, but the

impact on infant allergy disease is unclear.1,2 In the
past, there was concern that maternal consumption of
allergenic foods would result in the passage of proteins
into breast milk that results in sensitization.2,3 There is
some evidence that maternal consumption of com-
monly known allergenic foods may result in a higher
level of infant immune tolerance, although a causal
role has not been demonstrated.4,5

Maternal dietary restriction during lactation is not rec-
ommended for the primary prevention of allergic dis-
ease.6–8 The 2010 National Institute of Allergy and
Infectious Disease Guidelines for Diagnosis and
Management of Food Allergy6 recognize a knowledge
gap in this realm, and recent consensus guidance from
the three major North American allergy organizations
does not recommend maternal dietary exclusion during
lactation.8 In addition, the American Academy of
Pediatrics Committee on Nutrition reaffirmed the bene-
fits of breast-feeding on limiting atopic disease, without
making definitive conclusions with regard to prevention
or delay of food allergy.9 Maternal dietary restriction can
be recommended in breast-fed infants with food-protein
proctocolitis, yet evidence in individuals with other
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symptoms or mild atopic dermatitis is less clear.5,7,8,10

Results of research have also downplayed the role of
maternal allergen ingestion on infantile colic.11,12 Also,
although the World Allergy Organization conditionally
recommends probiotics in breast-fed infants to prevent
eczema, this guidance is not universally accepted, and
no clear prevention guidelines exist for other supple-
ments (e.g., vitamin D, fish oil).13–15

An adequate understanding of the extant data that
relate to breast-feeding practices and infant food allergy
is essential for pediatric clinicians, yet analysis of the
data suggests that parents receive inconsistent recom-
mendations. A recent study ofmotherswhowere breast-
feeding and whose infants had potential immunoglobu-
lin E–mediated (IgE) food allergy found that, although
most children were able to keep breast milk in the diet,
specific recommendations with regard to dietary avoi-
dances were highly variable (or not addressed at all) and
were frequently driven by the mother’s perception of
risk.16 More than 30% of mothers reported having
received conflicting advice. 16 Not surprisingly, pediatric
trainees often feel ill-prepared to discuss breast-feeding
practices and desire more education.17,18 Knowledge
gaps, guidance limitations, and the potential persistence
of outdated curricula can create inconsistent provider
recommendations and training environments that may
rely on anecdotes instead of published evidence. To
appropriately educatepediatric residents aboutmaternal
breast-feeding and food avoidance, it is necessary to
assess a baseline understanding of the recommendations
for food avoidance in mothers who are breast-feeding.
This studyusedquestionnaire data to assesspediatric res-
idents’knowledge, describe their practices, and evaluate a
module designed to provide evidence-based education
about breast-feeding, food allergy, and food avoidance.

METHODS
Pediatric residents, postgraduate years (PGY) 1–3, at a

large academic institution during the academic year
2018–2019 were recruited from April to July 2019. The
participants completed an online survey and reviewed
an online educational module, which was in the format
of a set of slides that addressed the topics of (1) breast
milk composition and the developing immune system,
(2) maternal diet and allergen transfer to the breast milk,
(3) maternal diet and infant food allergy and colic, (4)
maternal supplements and infant food allergy, (5) guide-
lines and resources, and (6) case examples. The partici-
pants were then contacted to repeat the online survey 1
month later. This study was approved by the institu-
tional reviewboard atChildren’sNationalHospital.

Survey
The 27-item survey collected demographic variables

and assessed the knowledge and comfort with regard

to maternal dietary restriction, breast-feeding, and
infant food allergy. Comfort was assessed by six Likert
scale questions with regard to familiarity, understand-
ing, and communication about current guidelines.
Trainees' knowledge was assessed by using eight true
or false statements, four 5-point Likert scale questions,
two multiple-choice questions, and four clinical
vignettes. All knowledge questions pertained to cur-
rent recommendations with regard to primary preven-
tion of food allergy, secondary prevention of mild
symptoms (i.g., eczema), colic, and other presentations
(i.g., allergic proctocolitis). Survey items were created
and reviewed by a group of content experts (a pediat-
ric allergist, a pediatric psychologist with allergy ex-
pertise, and a pediatric trainee). Survey creation, data
collection, and storage were performed by using
Research Electronic Data Capture (REDCap).19

Educational Module
The educational module consisted of a PowerPoint

(Microsoft Corporation, Redmond, WA) style presen-
tation that was prepared by using the most up-to-date
maternal dietary recommendations as of May 1, 2019,
and reviewed by all authors and an additional pediat-
ric allergist. Evidence was gathered from up-to-date
published guidelines, systematic reviews, and meta-
analyses from major allergy journals by using PubMed
search queries related to the following terms: maternal
dietary restriction, breast-feeding, and infant food
allergy.

Statistical Analyses
Baseline knowledge and comfort levels were com-

pared based on trainee characteristics by using the x2

test for categorical variables and the Wilcoxon-Mann-
Whitney tests for ordinal scales. Improvement from
baseline was assessed by using the McNemar test to
compare knowledge differences before and after partici-
pating in the educational module. Statistical analyses
were completed with SAS 9.4 (SAS Institute, Cary, NC);
a two-tailed p value of <0.05was deemed significant.

RESULTS
A total of 116 pediatric residents (PGY-1–3) were

recruited. Of these, 59% enrolled (68/116) and of these,
43% (29/68) completed the follow-up survey. At base-
line, 25 respondents (36%) were PGY-1, 24 (35%) were
PGY-2, and 20 (29%) were PGY-3. The majority (78%)
were women. Most reported no previous experience
with allergy/immunology education (92%) or research
(97%), or in clinical training (89%). Sources for recom-
mendations with regard to maternal dietary restriction
included previous mentors’ recommendations (49%),
mentor anecdote (19%), and published guidelines
(32%: 31% American Academy of Pediatrics,6 1%
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National Institute of Allergy and Infectious Disease9).
Only 37% believed that mothers’ nutritional status
could be adversely affected if allergenic foods were
eliminated from their diets (Table 1).
Among baseline respondents, 5% felt comfortable

with their understanding of the relationship between
the maternal diet while breast-feeding and the infant
food allergy. When stratified by training level, the
PGY-3 residents were significantly more comfortable
compared with the PGY-1 and PGY-2 residents
(p<0.05). Only 8% of all the baseline respondents felt
knowledgeable with their understanding of the rela-
tionship between the mother’s diet while breast-

feeding and infant food allergy. There was a tendency
not to initiate a discussion with parents in the clinic on
the topic, although PGY-3 residents were significantly
more proactive than were the PGY-1 and PGY-2 resi-
dents (p<0.05). Most respondents (61–93%) correctly
answered questions with regard to guidelines on pri-
mary and secondary food allergy prevention with con-
cern to the maternal diet. Upper-level (PGY-2 and
PGY-3) residents answered more questions correctly
about allergic proctocolitis compared with the interns
(p<0.05); no differences were noted for other topics
(Tables 2 and 3).
The follow-up survey results showed that the mod-

ule had little impact on test scores. Knowledge of die-
tary restriction for immunoglobulin E–mediated food
allergy prevention or treatment was more likely to be
answered incorrectly because nine participants who
initially answered correctly were incorrect on follow-
up (p=0.01). Knowledge of dietary restrictions for the
prevention or treatment of colic showed slight
improvement, with three participants who answered
incorrectly on the pretest subsequently answering cor-
rectly on the posttest (p=0.08). Similar trends were
noted for the primary prevention of atopic dermatitis
(five answered correctly, p=0.10) and recommenda-
tions for the infants who are symptomatic and with
atopic dermatitis (three answered correctly, p=0.08)
(Table 4).

DISCUSSION
This study evaluated the knowledge and the comfort

level of pediatric residents on the topic of maternal
breast-feeding and its relationship with the develop-
ment of allergic illness in their infants. Although there
has been increased interest with regard to maternal di-
etary restriction and allergy prevention, changes in
guidelines, and an evolving body of knowledge likely
contribute to uncertainty and gaps in knowledge. In
addressing inconsistencies in guidance and promoting
evidence-based practice, it is important to understand
how this topic is approached during training. Most
respondents correctly answered questions with regard
to guidelines for food allergy prevention and maternal
diet, yet they did not feel comfortable with the topic
and believed that they had little knowledge about it,
which raised the interesting question of how or where
this knowledge was obtained. Residents did not tend
to initiate the topic for discussion in the clinic, which
potentially reflected discomfort and/or lower priority
during visits. A majority (53%) had not recommended
maternal dietary avoidance; in those who did the most
common reason, not surprisingly, was allergic procto-
colitis (22%). Even though residents did not initiate the
discussion or feel comfortable with the topic, a sizable
number (47%) recommended maternal dietary

Table 1 Demographics and baseline characteristics

Results, n
(%)

Women 53 (77.9)
Practice site

Academic clinic 27 (39.1)
Other community clinic 26 (37.7)
Private practice 16 (23.2)

Training level
PGY-1 25 (36.2)
PGY-2 24 (34.8)
PGY-3 20 (29.0)

Previous experience (elective/research):
none

54 (79.4)

Formal training in residency: no 53 (86.9)
Have counseled mothers to restrict their

diets if infants have the following*
High risk for food allergy 4 (5.4)
Allergic proctocolitis 16 (21.6)
Atopic dermatitis 5 (6.8)
Colic 6 (8.1)
Never 39 (52.7)

Use of these resources when making rec-
ommendations for maternal dietary
restriction*
Previous mentor 36 (48.6)
Anecdotal evidence 14 (18.9)
American Academy of Pediatrics
recommendations

23 (31.1)

NIAID guidelines 1 (1.4)
Parent-reported symptoms 10 (13.5)
Other source 5 (6.8)

Believe mother’s nutritional status
adversely affected if allergenic foods
eliminated from the diet: yes

22 (37.3)

PGY = Postgraduate year; NIAID = National Institute of
Allergy and Infectious Diseases.
*Multiple-choice questions.
Response rates: 57% baseline, 26% follow-up.
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restriction for one of the selected reasons. In addition,
only a small percentage of the participants believed
that maternal nutritional status would be affected by
allergenic food elimination from the diet, which high-
lights other knowledge gaps (Table 1).
In our study, the educational module did not result in

improvements in correctly answered questions on
the knowledge assessment. It is possible that the

modulewas presented ineffectively, used a less compre-
hensive learning platform, or contradicted messages
that the residents received elsewhere. Furthermore, a
one-time onlinemodulemay not be an effectivemethod
of achieving comprehension and understanding during
residency. Knowledge gaps may be present for both
practicing primary care providers and residents, and
could be exacerbated by a tendency for trainees to rely

Table 2 Baseline perception and comfort assessments

PGY, mean (median)
1 2 3

Feel knowledgeable about topic 4.00 (4)* 3.81 (4) 3.35 (3)
Comfortable with my understanding 4.10 (4)* 4.10 (4)* 3.29 (3)
Comfortable counseling mothers 3.5 (3) 3.76 (4)* 3.00 (3)
Discussion with parents in clinic 3.95 (4) 4.00 (4) 3.47 (3)
Initiate discussion with parents in clinic 4.36 (4)* 4.48 (5)* 3.82 (4)

PGY = Postgraduate year.
*Significant difference at p<0.05 from PGY-3.
Those in bold are statistically significant.
Numbers 1–5 refer to Likert scoring of comfort/perception/knowledge level. 1, strongly agree/always; 2, agree/often; 3, neutral/
sometimes; 4, disagree/rarely; 5, strongly disagree/never.
Results compared across gender, clinic site, and previous experience on the topic, and were not found to be statistically
significant.

Table 3 Baseline perception and knowledge assessments: PGY-1 versus PGY-2 and PGY-3

PGY, % correct (n)
1 (n = 25) 2 and 3 (n = 44)

Existing guidelines 36.0 (9) 27.3 (12)
Primary prevention

IgE mediated 80.9 (17) 89.2 (33)
Allergic proctocolitis 71.4 (15) 86.8 (33)
Atopic dermatitis 80.9 (17) 84.2 (32)
Colic 85.7 (18) 97.4 (37)

Secondary prevention
IgE mediated 70.0 (14) 65.8 (25)
Allergic proctocolitis 65.0 (13) 73.7 (28)
Atopic dermatitis 70.0 (14) 55.5 (21)
Colic 66.7 (14) 76.3 (29)

Scenario
Asymptomatic sibling allergy 90.5 (19) 97.3 (36)
Symptomatic atopic dermatitis 76.2 (16) 78.9 (30)
Symptomatic colic 80.9 (17) 92.1 (35)
Symptomatic allergic proctocolitis 14.3 (3)* 47.4 (18)*

PGY = Postgraduate year; IgE = immunoglobulin E.
*Significant difference at p<0.05 from PGY-2 and PGY-3.
Those in bold are statistically significant.
Numbers 1–5 refer to Likert scoring of comfort/perception/knowledge level. 1, strongly agree/always; 2, agree/often; 3, neutral/
sometimes; 4, disagree/rarely; 5, strongly disagree/never.
Results compared across gender, clinic site, and previous experience on the topic, andwere not found to be statistically significant.
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on mentors and anecdotal sources for guidance. These
practices could lead to a lag in the implementation of
new or changing recommendations. These findings
underscored the need for improved communication
and understanding of major society guidelines and con-
sensus statements. Importantly, a significant percentage
(31%) also sought guidelines/consensus opinions from
the American Academy of Pediatrics, but only a few
(1%) from the National Institute of Allergy and
Infectious Disease. Although the participants were not
queried with regard to other major international allergy

societies, thesefindings suggested that themajor allergy
specialty organizations may want to consider more
effective dissemination of information to pediatric train-
ees (Table 1).
Limitations of this study included data collection at

a single residency program, a limited response rate,
and a single variable indicator for the training level.
The results of this study may not represent training at
other institutions, which would limit generalizability.
Furthermore, a smaller number of trainees completed
the postmodule evaluation, and it is possible that this

Table 4 Participant educational module responses at baseline and follow-up

Follow-up
Knowledge Baseline Incorrect Correct pa

Existing guidelines Incorrect 20 3 0.71
Correct 4 2

Maternal avoidance of highly allergenic foods when
breast-feeding recommended for primary prevention of infant:
IgE-mediated food allergy Incorrect 0 4 0.18

Correct 1 19
Allergic proctocolitis Incorrect 1 4 0.71

Correct 3 17
Atopic dermatitis Incorrect 0 5 0.10

Correct 1 19
Colic Incorrect 0 1 —

Correct 0 24
Maternal dietary restriction when breast-feeding recommended

for prevention or treatment of infant:
IgE-mediated food allergy Incorrect 7 1 0.01

Correct 9 8
Allergic proctocolitis Incorrect 1 4 0.18

Correct 1 19
Atopic dermatitis Incorrect 3 6 0.32

Correct 3 13
Colic Incorrect 3 3 0.08

Correct 0 19
Supplements while breast-feeding recommended for:

Prevention of infant food allergy Incorrect 1 2 0.16
Correct 6 20

A mother presents to your clinic with the following concerns,
what is the recommendation?
Asymptomatic 2-month-old, sibling with allergy to eggs Incorrect 0 1 —

Correct 0 24
Symptomatic 2-month-old with atopic dermatitis Incorrect 1 3 0.08

Correct 0 21
Symptomatic 2-month-old with colic Incorrect 0 4 0.41

Correct 2 18
Symptomatic 2-month-old with atopic dermatitis and watery
stools with occasional specks of blood

Incorrect 11 5 0.53
Correct 5 4

IgE = Immunoglobulin E.
ap value is based on the McNemar test.
Significant difference at p < 0.05.
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lower response rate contributed to the inability to
detect an improvement in knowledge after the module.
Nevertheless, it is clear that there is likely a need to
improve residents' knowledge of the guidelines related
to maternal dietary restriction for food allergy preven-
tion. Future iterations of this project will include revi-
sions with further testing of the educational module,
with recruitment from multiple sites and additional
queries to understand the low comfort level and hesi-
tancy in initiating discussions about these topics.

CONCLUSION
Pediatricians are uniquely positioned to influence

maternal dietary decision-making while the mother is
breast-feeding, and confident guidance and under-
standing of this topic are important in fostering appro-
priate maternal nutrition and potentially improving
allergic outcomes in infants.10 Given an evolving
understanding of this topic and variability in medical
guidance, the development of robust educational
resources with regard to this topic is needed.
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