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IMPORTANCE Randomized clinical trials showed that earlier peanut introduction can prevent
peanut allergy in select high-risk populations. This led to changes in infant feeding guidelines
in 2016 to recommend early peanut introduction for all infants to reduce the risk of
peanut allergy.

OBJECTIVE To measure the change in population prevalence of peanut allergy in infants after
the introduction of these new guidelines and evaluate the association between early peanut
introduction and peanut allergy.

DESIGN Two population-based cross-sectional samples of infants aged 12 months were
recruited 10 years apart using the same sampling frame and methods to allow comparison of
changes over time. Infants were recruited from immunization centers around Melbourne,
Australia. Infants attending their 12-month immunization visit were eligible to participate
(eligible age range, 11-15 months), regardless of history of peanut exposure or allergy history.

EXPOSURES Questionnaires collected data on demographics, food allergy risk factors, peanut
introduction, and reactions.

MAIN OUTCOME AND MEASURES All infants underwent skin prick tests to peanut and those
with positive results underwent oral food challenges. Prevalence estimates were
standardized to account for changes in population demographics over time.

RESULTS This study included 7209 infants (1933 in 2018-2019 and 5276 in 2007-2011). Of the
participants in the older vs more recent cohort, 51.8% vs 50.8% were male; median (IQR)
ages were 12.5 (12.2-13.0) months vs 12.4 (12.2-12.9) months. There was an increase in infants
of East Asian ancestry over time (16.5% in 2018-2019 vs 10.5% in 2007-2011), which is a food
allergy risk factor. After standardizing for infant ancestry and other demographics changes,
peanut allergy prevalence was 2.6% (95% CI, 1.8%-3.4%) in 2018-2019, compared with 3.1%
in 2007-2011 (difference, −0.5% [95% CI, −1.4% to 0.4%]; P = .26). Earlier age of peanut
introduction was significantly associated with a lower risk of peanut allergy among infants of
Australian ancestry in 2018-2019 (age 12 months compared with age 6 months or younger:
adjusted odds ratio, 0.08 [05% CI, 0.02-0.36]; age 12 months compared with 7 to less than
10 months: adjusted odds ratio, 0.09 [95% CI, 0.02-0.53]), but not significant among infants
of East Asian ancestry (P for interaction = .002).

CONCLUSIONS AND RELEVANCE In cross-sectional analyses, introduction of a guideline
recommending early peanut introduction in Australia was not associated with a statistically
significant lower or higher prevalence of peanut allergy across the population.

JAMA. 2022;328(1):48-56. doi:10.1001/jama.2022.9224

Editorial page 25

Supplemental content

Author Affiliations: Author
affiliations are listed at the end of this
article.

Corresponding Author: Jennifer J.
Koplin, PhD, Murdoch Children’s
Research Institute, Royal Children’s
Hospital, 50 Flemington Rd, Parkville,
VIC 3052, Australia (jennifer.koplin@
mcri.edu.au).

Research

JAMA | Original Investigation

48 (Reprinted) jama.com

© 2022 American Medical Association. All rights reserved.

https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2022.9224?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2022.9224
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2022.6263?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2022.9224
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2022.9224?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2022.9224
mailto:jennifer.koplin@mcri.edu.au
mailto:jennifer.koplin@mcri.edu.au
http://www.jama.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2022.9224


P eanut allergy is one of the most common childhood food
allergies, and children rarely grow out of it.1 The only
evidence-based prevention strategy currently avail-

able is timely introduction of peanut in the diet. Introduction
of peanut by age 11 months was associated with a lower risk
of peanut allergy (risk ratio, 0.29 [95% CI, 0.11-0.74]) in a meta-
analysis of 2 randomized clinical trials conducted in the UK.2

One was conducted in infants at high risk of developing pea-
nut allergy.3

These results led to infant feeding guidelines changing
in 2016 in Australia to recommend introduction of peanut
before age 12 months, although US guidelines initially
restricted recommendations to high-risk infants only.4-7

This represented a major change from 1990s guidelines that
recommended avoiding allergenic foods until age 1 to 3
years, leading to their widespread avoidance in infancy.8

By 2008, there was increasing evidence that delaying aller-
genic foods was associated with increased food allergy risk
and avoidance was not recommended.9 Even so, most
Australian parents from 2007 to 2011 still avoided feeding
their infants peanut products before 1 year.8 There was an
increase in infant feeding of peanut products in Australia
after introduction of the 2016 guidelines. In 2 population-
based studies conducted in 2007 to 2011 and 2018 to 2019,
introduction of peanut in the first year of life increased from
28% to 89%.10

It was not known to what extent early peanut introduc-
tion would reduce peanut allergy prevalence in the general
population.11 The aim of the current study was to measure the
change in prevalence of peanut allergy using these 2 cohorts,
both in the general population and in predetermined sub-
groups of high-risk infants. It was hypothesized that a de-
crease in the prevalence of peanut allergy would be observed
due to the shift toward early peanut introduction.

Method
Study Design
Ethical approval for both studies was obtained from the Royal
Children’sHospitalResearchEthicsCommittee(2007-2011:num-
ber 27047; 2018-2019: number 36160A). The 2018-2019 study
was registered with the Australian New Zealand Clinical Trials
Registry (registration number ACTRN12618001990213) as an ob-
servational study. Parents or guardians provided written in-
formed consent before participation.

These 2 population-based studies used the same method-
ology, in Melbourne, Australia, to recruit participants 10 years
apart. The baseline study, HealthNuts, was initially con-
ceived as a cross-sectional study that recruited 5276 infants
from September 2007 to August 2011. The 2018-2019 com-
parator study, EarlyNuts, was specifically designed to repli-
cate the 2007-2011 study methodology and is the main sample
of interest within these analyses. The study recruited from
January 2018 to December 2019 (“Vanguard” study using the
same protocol: November 2016 to December 2017).

The studies have been described in detail.10,12 Briefly, both
studies recruited infants from council-run immunization ses-

sions at the time of their 12-month immunization visit. Eli-
gible infants were aged between 11 and 15 months, regardless
of exposure or allergy history. Infants underwent a skin prick
test and open oral food challenges if the wheal size was 1 mm
or larger (see eMethods in the Supplement). Parents com-
pleted questionnaires in the 15-minute wait time before the
skin prick test results were read. Age of peanut introduction
was evaluated with a researcher-administered question-
naire. Participants were excluded if the parent or guardian were
unable to complete the questionnaires in English. Eligible par-
ents who declined participation were asked to complete a non-
participation survey (eBox in the Supplement).

All electronic data were collected and managed using RED-
Cap software hosted at Murdoch Children’s Research Insti-
tute in Melbourne.13,14

Exposures
The key measures are defined below, with additional defini-
tions provided in the eMethods in the Supplement.

Early peanut introduction was defined as introduction of
any peanut-containing product (eg, peanut butter) before 12
months (0-11 months) or as a categorical variable: 6 months
or earlier, 7 to 9 months, and 10 to 11 months compared with
greater than or equal to 12 months.

Early eczema (early-onset eczema) was defined as parent-
reported eczema diagnosis with onset in first 6 months of life
that was managed with topical steroids (over-the-counter or
prescribed).15

Infant ancestry was parent-reported maternal and pater-
nal country of birth categorized into 10 country/regions: Aus-
tralia, UK/Britain, Europe, Middle East, Africa, South America,
North America, Oceania, South Asia, or East Asia (eMethods
in the Supplement). Infant ancestry was grouped as Austra-
lian (both parents born in Australia), East Asian (1 parent born
in East Asia 1 born in Australia or both born in East Asia), or
other (all other combinations).

Sex was defined as parent-reported sex of the infant.

Outcome
The primary outcome was peanut allergy, defined as positive
oral food challenge result or a clear history of recent reaction
(within the past 2 months) in infants with a skin prick test wheal
of at least 1 mm (eMethods in the Supplement).3,15

Key Points
Question Was earlier introduction of peanut to infants associated
with a decrease in the population prevalence of peanut allergy?

Findings This study that included 7209 infants compared 2
Australian cross-sectional samples before and after guidelines that
recommended early peanut introduction. The prevalence of
peanut allergy in the later vs earlier cohort was 2.6% vs 3.1%,
a difference that was not statistically significant.

Meaning Introduction of a guideline recommending early peanut
introduction was not associated with a statistically significant
change in prevalence of peanut allergy across the population.
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Statistical Analysis
Sample Size
The planned sample size of 2000 infants was estimated to have
81% power to detect a 40% relative decrease in peanut al-
lergy prevalence in the study compared with the 2007-2011
study (3.1%), based on modeling showing an expected de-
crease of at least 40% when applying randomized clinical trial
findings to the general population.15

Descriptive Statistics
Each analysis was conducted as a complete case analysis,
using all records with no missing data on the relevant vari-
ables. Participant characteristics were summarized through-
out using percentages for binary variables and means for
continuous variables, with the number of participants with-
out missing data provided. To assess the representativeness
of the recruited sample with respect to the eligible sample,
characteristics between nonparticipants, partial partici-
pants, and complete participants were compared (eMethods
in the Supplement).

Age of Peanut Introduction and Peanut Allergy
The association between age of peanut introduction and pea-
nut allergy within studies was assessed using multivariable
logistic regression models. Models were adjusted for risk fac-
tors of both peanut introduction and peanut allergy (socio-
economic status, infant ancestry, number of siblings, and
family history of food allergy), as guided a priori using a
directed acyclic graph (eFigure 1 in the Supplement) using
DAGitty16 (version 3.0). Interactions between age at peanut
introduction and the aforementioned risk factors were exam-
ined within each study using likelihood ratio testing. Strati-
fied results were presented when P values were less than .05.
A sensitivity analysis was performed adding early-onset
eczema to the model.

Peanut Allergy Prevalence Estimates
The 2018-2019 prevalence of peanut allergy was estimated
as the observed percentage and compared with 2007-
2011 prevalence by calculating the absolute difference. We
conducted a sensitivity analysis using inverse probability
weighting to assess whether this estimate was affected
by potential selection bias due to partial participation
(eMethods in the Supplement). We then used direct regres-
sion standardization bootstrapped 1000 times to weight
prevalence estimates of peanut allergy in the study to the
population structure at baseline (2007-2011). Standardization
models were adjusted for factors that changed substantially
between the studies and that may alter the prevalence of
peanut allergy (potential food allergy risk factors), as well as
pet dog ownership and number of siblings because of strong
evidence that these factors were associated with food allergy
in 2007-2011,17,18 as guided by a directed acyclic graph (eFig-
ure 2 in the Supplement). In addition, interaction terms
between a covariate and study indicator (2018-2019 study or
2007-2011 study) were assessed using likelihood ratio testing
and added into the model if P < .05.19 The primary multivari-
able logistic regression model used for standardization

included study, infant ancestry, number of siblings, family
history of food allergy, family history of hay fever, and dog
ownership, plus an interaction term between study and fam-
ily history of food allergy. Adjusted 2018-2019 prevalence
was compared with 2007-2011 prevalence by calculating the
absolute difference. Sensitivity analyses included stratifying
the primary standardization analysis by age of peanut intro-
duction categories (≤6 months, 7-9 months, 10-11 months,
and ≥12 months). An additional post hoc analysis examined
the prevalence of peanut allergy among those with and with-
out early peanut introduction in the 2018-2019 study, both as
the observed proportion and the standardized estimate.

Subgroup Analyses
The standardization analysis described above was also
stratified by prespecified high-risk subgroups of interest:
presence or absence of early-onset eczema and infant ances-
try (eMethods in the Supplement). Interactions between
the study indicator (2018-2019 study or 2007-2011 study)
and infant eczema and ancestry were assessed using
likelihood ratio testing, but are presented as stratified irre-
spective of the P values to comply with predetermined
analysis plans.

Significance level was decided a priori as P < .05. All analy-
ses were conducted with the statistical software package Stata,
release 17.0 (StataCorp).

Results
Study Population
Researchers approached parents of 9677 infants born
between 2006-2010 and 2016-2018 (Figure 1). One study
recruited 1933 infants from January 2018 to December 2019
(Vanguard study: November 2016 to December 2017; n = 90).
The participation rate in 2018-2019 was 76.0%. Of the 1933
participants, 1420 (73.5%) completed skin prick tests and the
remainder completed the questionnaires but declined skin
prick tests (26.5%) (Figure 1). Most parents reported declining
a skin prick test because their child was already tolerating the
study foods (n = 248 [48.3%]) or previously underwent an
allergy assessment after reacting (n = 61 [11.9%]) (Figure 1). Of
the 513 participants missing skin prick tests, 28 were prob-
able or possible allergic, 369 had a history of tolerating pea-
nut, and 116 had unknown outcomes. Overall, 1405 partici-
pants had peanut allergy outcomes, of whom 1311 had
complete data for all the required variables and could be
included in the analysis.

The participation rate from 2007-2011 was 74.0% and
2.8% of participants declined skin prick tests.12 In 2007-2011,
a total of 5072 participants had peanut allergy outcomes, of
whom 4786 participants had complete data for all the neces-
sary variables and could be included in the analysis.

Participants were a median (IQR) age of 12.5 (12.2-13.0)
months at recruitment in 2018-2019 and 12.4 (12.2-12.9)
months in 2007-2011. Some differences in demograph-
ics between the 2 studies were observed (Table 1). There
was a significant increase in the percentage of infants of
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East Asian ancestry, a previously documented risk factor for
food allergy in Australia, from 10.5% to 16.5% (P < .001).20

The geographic origins of parents in the “other” infant ances-
try category are reported in eTable 2 in the Supplement.
Infants in 2018-2019 were also more likely to have parent-
reported eczema; however, there were only small differences
after stratifying by infant ancestry (eTable 3 in the Supple-
ment). Infants in 2018-2019 were more likely to have a family
history of food allergy compared with those in 2007-2011.
Participant characteristics in 2018-2019 were similar to the
2016 population demographics from the Victorian Perinatal
Data Collection (eTable 4 in the Supplement).21

Nonparticipants in 2018-2019 were less likely to report re-
actions to peanut, food allergy, and introduction of peanut
compared with participants who underwent the skin prick test

(eTable 5 in the Supplement). Participants without skin prick
tests were more likely to have introduced peanut than partici-
pants with skin prick tests (94.6% vs 86.9%), but the preva-
lence of parent-reported eczema and other characteristics was
similar between all groups (eTable 6 in the Supplement).

Changes in Timing of Peanut Introduction
Consistent with an interim analysis of the first half of the
study sample,10 infants in the whole 2018-2019 sample were
introduced to peanut earlier than the 2007-2011 sample
(85.6% vs 21.6% of participants introduced before 12 months;
eTable 6 in the Supplement). Fewer infants of East Asian
ancestry consumed peanut before 12 months than infants of
Australian ancestry in both studies (71.8% vs 92.9% in 2018-
2019 and 16.7% vs 22.5% in 2007-2011). Peanut introduction

Figure 1. Flow of Participants in a Comparison of 2 Studies Evaluating Exposure and Development of Peanut Allergy in Australia

9677 Healthy infants considered for inclusion at the time of 12-mo immunizations

2672 Born 2017-2018 (enrollment 2018-2019)a

2543 Eligible

129 Ineligible due to inability
to consent or language

1933 Recruited 2018-2019a

177 Ineligible due to inability
to consent or language

88 Without skin prick tests
and declined clinic visit

610 Did not participate 
595 Completed nonresponder survey

92 Child upset after vaccines

242 Reported being too busy
217 Tolerating all study foods

34 Parent-reported food allergies
24 Concerned about skin prick test
1 Missing

1681 Did not participate 
1669 Completed nonresponder survey

480 Child upset after vaccines

278 Reported being too busy
433 Tolerating all study foods

329 Concerned about skin prick test
128 Other reasons
21 Parent-reported food allergies

513 Without skin prick tests
248 Tolerating all study foods

20 Missing

177 Other (commonly, child upset
after vaccination)

61 Previous skin prick test

3 History of anaphylaxis
2 Using antihistimine
2 Skin prick test contraindicated

1420 Completed skin prick test 

43 Peanut allergic

1307 With 0-mm skin prick test and not peanut allergic
113 With a skin prick ≥1 mm

55 Not peanut allergic

15 Unclear outcomes

1405 With food allergy outcomes induded in primary analysis
1311 With complete covariate data included in subgroup analysis

7134 Born 2006-2010 (enrollment 2007-2011)

6957 Eligible

5276 Recruited 2007-2011

5072 With food allergy outcomes induded in primary analysis
4786 With complete covariate data included in subgroup analysis

5188 Completed skin prick test 

158 Peanut allergic

4704 With 0-mm skin prick test and not peanut allergic
484 With a skin prick ≥1 mm

236 Not peanut allergic

58 Declined clinic assessment after skin prick
58 Unclear outcomes

a Includes 90 participants enrolled in the Vanguard study from November 2016 to December 2017 (born 2015-2016).
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before 12 months was less common among infants with early-
onset eczema in the 2007-2011 study, but not in the 2018-
2019 study (eTable 6 in the Supplement).

Association Between Age of Introduction
and Peanut Allergy
There was no significant association between age of peanut
introduction and peanut allergy in either of the total samples
(Figure 2). There was a significant association between earlier
peanut introduction and peanut allergy among infants of
Australian ancestry. In the 2018-2019 study, compared with
those aged 12 months or older, the adjusted odds ratio was
0.08 (95% CI, 0.02-0.36) for those aged 6 months or younger
and 0.09 (95% CI, 0.02-0.53) for those aged 7 months to
younger than 10 months (P value for interaction in the 2018-
2019 study between ancestry and earlier peanut introduc-
tion = .002; eTable 1 in the Supplement). There was no sig-
nificant association between earlier peanut introduction and
peanut allergy among infants of East Asian ancestry. Results
were similar when early-onset eczema was added into the
model as a sensitivity analysis (eFigure 3 in the Supplement)
and in unadjusted results (eTable 7 in the Supplement).

Prevalence of Peanut Allergy in 2018-2019 vs 2007-2011
The observed prevalence of peanut allergy in 2018-2019 was
3.1% ([95% CI, 2.3%-4.1%]; 43 of 1405 infants; Table 2). This
estimate was similar after using inverse probability weight-
ing to correct for potential selection bias due to incomplete par-
ticipation (3.0% [95% CI, 2.1%-4.1%]).

After standardizing to the 2007-2011 baseline distribu-
tion for the select factors, the adjusted prevalence of peanut
allergy in 2018-2019 was 2.6% (95% CI, 1.9-3.4) (Table 2).
There was no significant decrease in peanut allergy com-
pared with the observed prevalence in 2007-2011 (158 of
5072 [3.1% (95% CI, 2.7%-3.6%)]; P = .24).

Peanut allergy prevalence was then further stratified by
the risk factors infant ancestry and early-onset eczema.
There was no significant decrease in standardized peanut
allergy prevalence among either East Asian infants or
among Australian infants (eTable 8 in the Supplement).
There was also no significant interaction with infant ances-
try (P = .07).

Among infants with early-onset eczema, 20 of 165 in
2018-2019 and 73 of 516 in 2007-2011 had peanut allergies.
The standardized peanut allergy prevalence among children
with early-onset eczema in 2018-2019 was 9.3% (95% CI,
5.2%-13.9%), compared with 14.1% (95% CI, 11.4%-17.4%) in
2007-2011 (difference, −4.9% [95% CI, −10.4% to 0.4%];
P = .08; eTable 9 in the Supplement). There was no signifi-
cant interaction with early-onset eczema (P = .21).

The unadjusted prevalence of peanut allergy in 2018-
2019 was 2.7% (95% CI, 1.9%-3.9%) among infants with early
peanut introduction and 6.1% (95% CI, 3.6%-10.3%) among in-
fants without early peanut introduction (Table 3). Within strata
of age of peanut introduction categories, the standardized
prevalences of peanut allergy within every category from 2007-
2011 to 2018-2019 were not significantly different (Table 3 and
eTable 10 in the Supplement). A sensitivity analysis adding

Table 1. Participant Demographics and History in the 2018-2019 Study
and 2007-2011 Study

Characteristic

No. (%)a

2018-2019 study
(n = 1933)

2007-2011 study
(n = 5276)

Infant sex n = 1932 n = 5244

Male 1001 (51.8) 2665 (50.8)

Female 931 (48.2) 2579 (49.2)

Mode of birth (vaginal) 1177/1849 (63.7) 3502/5244 (66.8)

Preterm (<37 weeks) 136/1824 (7.5) 305/5006 (6.1)

Parent-reported eczema
diagnosis

524/1794 (29.2) 1325/4982 (26.6)

Socioeconomic status
by postcodeb

n = 1913 n = 5261

Median (IQR) 9 (7-10) 9 (7-10)

Mother age >34 y 647/1758 (36.8) 1772/5225 (33.9)

Mother age, mean (SD), y 33.6 (4.4) 33.0 (4.8)

No. of siblings n = 1752 n = 5215

0 850 (48.5) 2582 (49.5)

1 652 (37.2) 1734 (33.3)

2 196 (11.2) 667 (12.8)

3 or more 54 (3.1) 232 (4.4)

Parent's country of birth
(infant ancestry)c

n = 1754 n = 5098

Both Australia 864 (49.3) 3023 (59.3)

One or both East Asia 289 (16.5) 535 (10.5)

Other 601 (34.3) 1540 (30.2)

History of allergy
in the infant’s familyd

1186/1797 (66.0) 3661/5276 (69.4)

Asthma 527/1786 (29.5) 1619/5276 (30.7)

Eczema 538/1786 (30.1) 1611/5276 (30.5)

Hay fever 825/1786 (46.2) 2640/5276 (50.0)

Food allergy 342/1786 (19.2) 683/5276 (12.9)

Mother with history of allergy 712/1797 (39.6) 2331/5276 (44.2)

Father with history of allergy 707/1797 (39.3) 2001/5276 (37.9)

Siblings with history of allergy 356/914 (38.9)e 1066/2633 (40.5)f

Childcare attendance n = 1769 n = 5012

No daycare 1157 (65.4) 3718 (74.2)

Yes, 1-6 mo 105 (5.9) 353 (7.0)

Yes, 7-12 mo 507 (28.7) 941 (18.8)

Pet dog ownership n = 1779 n = 5274

No 1224 (68.8) 3665 (69.5)

Yes, allowed inside 358 (20.1) 1072 (20.3)

Yes, outdoors only
or undisclosed location

197 (11.1) 537 (10.2)

Infant lives on a farm 16/1750 (0.9) 40/5012 (0.8)

a Study years refer to years of enrollment.
b Socioeconomic status decile as measured by the Australian Bureau of

Statistics, in the IRSAD statistical area 1, 2006 and 2016 based on family
postcodes.

c Self-reported country of birth. One or both East Asia comprised of both
parents born in East Asia or 1 parent born in East Asia and the other born in
Australia. Other comprised of all other combinations of country/regions
from Australia, UK/Britain, Europe, Middle East, Africa, South America,
North America, Oceania, and East Asia.

d Family comprised of the infant’s mother, father, and siblings. Allergy history
includes asthma, eczema, hay fever, or food allergies.

e This excludes 850 participants without siblings.
f This excludes 2582 participants without siblings.
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Figure 2. Association Between Age of Peanut Introduction and Peanut Allergy at 1 Year

Likelihood of peanut
allergy less

Likelihood of peanut
allergy more

0.01 1010.1
Adjusted odds ratio (95% CI)

No./total No. (%)Subgroup
Subgroup totals

Absolute  difference
(95% CI)

Adjusted odds ratio
(95% CI)a

≥12 mo 2.8 (-0.43 to 6.13)

10 to ≤11 mo 1.1 (–2.47 to 4.76)

Total

2018-2019 study 1 [Reference]
2007-2011 study 1 [Reference]

7 to ≤9 mo 1.0 (–1.17 to 3.26)

2018-2019 study 0.69 (0.23 to 2.10)
2007-2011 study 0.90 (0.51 to 1.59)

≤6 mo 0.5 (–1.91 to 2.90)

2018-2019 study 0.59 (0.23 to 1.49)
2007-2011 study 0.53 (0.23 to 1.22)

2018-2019 study 0.50 (0.21 to 1.20)
2007-2011 study

13/212 (6.1)
123/3743 (3.3)

5/129 (3.9)
14/513 (2.7)

11/373 (3.0)
7/368 (1.9)

14/597 (2.3)
3/162 (1.9)

2018-2019 study
2007-2011 study

1311
4786

0.56 (0.17 to 1.79)

Australian
≥12 mo 8.1 (–0.58 to 16.75)

10 to ≤11 mo 0.2 (–5.32 to 5.68)

Total

2018-2019 study 1 [Reference]
2007-2011 study 1 [Reference]

7 to ≤9 mo 0.4 (–2.09 to 2.81)

2018-2019 study 0.24 (0.03 to 2.28)
2007-2011 study 1.10 (0.51 to 2.35)

≤6 mo –0.2 (–2.64 to 2.17)

2018-2019 study 0.09 (0.02 to 0.53)
2007-2011 study 0.38 (0.09 to 1.58)

2018-2019 study 0.08 (0.02 to 0.36)
2007-2011 study

5/48 (10.4)
50/2145 (2.3)

1/37 (2.7)
8/317 (2.5)

3/175 (1.7)
3/222 (1.4)

3/339 (0.9)
1/89 (1.1)

2018-2019 study
2007-2011 study

599
2773

0.44 (0.06 to 3.24)

East Asian
≥12 mo –1.6 (–7.96 to 4.74)

10 to ≤11 mo 7.4 (–6.02 to 21.76)

Total

2018-2019 study 1 [Reference]
2007-2011 study 1 [Reference]

7 to ≤9 mo 6.2 (–7.58 to 19.96)

2018-2019 study 2.10 (0.47 to 9.33)
2007-2011 study 0.68 (0.16 to 3.00)

≤6 mo 3.8 (–11.71 to 19.30)

2018-2019 study 2.35 (0.61 to 9.09)
2007-2011 study 1.02 (0.23 to 4.55)

2018-2019 study 1.90 (0.51 to 7.01)
2007-2011 study

4/66 (6.1)
29/378 (7.7)

4/32 (12.5)
2/39 (5.1)

6/45 (13.3)
2/28 (7.1)

7/64 (10.9)
1/14 (7.1)

2018-2019 study
2007-2011 study

P for interaction between ancestry and age of peanut introductionb 
2018-2019 study =.002
2007-2011 study =.83

207
459

1.01 (0.12 to 8.11)

Adjusted odds ratio (aOR) was adjusted for socioeconomic status, number of
siblings, family history of food allergy, and infant ancestry (unless stratified by
the factor). Firth penalized likelihood logistic regression was used when sample
sizes were too small to use a conventional maximum likelihood logistic
regression. Error bars indicate 95% CIs.

a Study years refer to years of enrollment.
b Interaction between the age of peanut introduction and infant ancestry

when included in the logistic regression model and assessed using likelihood
ratio testing.
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early-onset eczema to the models gave similar results (eTable 11
in the Supplement).

Discussion
The introduction of a guideline recommending early peanut
introduction in Australia was not associated with a statisti-
cally significant lower or higher prevalence of peanut allergy
across the population in analyses of 2 population-based
samples of infants aged 1 year.

This study found an increase in infants of East Asian an-
cestry (parents born in East Asia), concordant with popula-
tion data from the 2016 Victorian Perinatal Data Collection,
compared with the 2007-2011 study.22 This increase was rel-
evant because a previous study showed higher likelihood of
peanut allergy (adjusted odds ratio, 3.3 [95% CI, 2.5-4.5])
among infants born in Australia to East Asian parents.18 De-
spite the higher prevalence of this risk factor in the 2018-
2019 study, peanut allergy prevalence did not increase in 2018-
2019. It is possible that widespread early introduction of peanut
products in infancy blunted the rise in peanut allergy that could
have otherwise occurred.

Earlier peanut introduction was significantly associated
with lower risk of peanut allergy among infants of Australian-
born parents, but not among infants of East Asian ancestry, in
the 2018-2019 cohort. These results were contrary to find-
ings from the LEAP randomized clinical trial in UK infants,
which showed earlier peanut introduction prevented peanut
allergy among those of the “Indian subcontinent” (n = 24) but

not in “Asian” infants (n = 8) from “China, Middle East, and
other.”3 Different introduction patterns may have contrib-
uted to the findings. Infants of East Asian ancestry in this study
were introduced to peanut later, which may have attenuated
the association with early peanut introduction in East Asian
infants. There is also some evidence from other studies con-
ducted in Asia that the timing of introduction of allergenic foods
may be less important among infants of Asian ancestry.23,24

More trials are needed to look into the optimal frequency and
quantity of peanut consumption to prevent peanut allergy, be-
cause the study design and data structure in this study were
not optimal to explore this question.

The evidence that early introduction of peanut could pre-
vent peanut allergy was largely derived from a UK trial con-
ducted in infants with early-onset eczema, who were there-
fore at high-risk of developing peanut allergy.3 A second trial
in infants recruited from the general population did not show
a significant decrease in peanut allergy in the early introduc-
tion group in the intention-to-treat analysis.25 Similarly, the
prevalence of peanut allergy in this study did not decrease sig-
nificantly in the general population over time.

The high prevalence of peanut allergy in Melbourne,
Australia, despite early peanut introduction, suggests an im-
portant contribution of other early life environmental fac-
tors. An increase in less-researched environmental risk fac-
tors, potentially interacting with genetic susceptibility, could
have masked the protective association with earlier peanut
introduction.26-28 Maternal gut microbiome, vitamin D defi-
ciency, and early life microbial exposure are 3 potential food
allergy risk factors that were not measured in this study.29-31

Table 2. Prevalence of Peanut Allergy in 2018-2019 vs 2007-2011 in Infants in Australia

Outcome

2018-2019 studya

2007-2011 study,
No./No. (%)a

Difference (95% CI)

P valueNo./No. (%)
Adjusted %
(95% CI) Unadjusted Adjustedb,c

Peanut allergyd 43/1405 (3.1) 2.6 (1.9-3.4) 158/5072 (3.1) −0.05 (−1.0 to 1.0)e −0.5 (−1.4 to 0.4) .26
a Study years refer to years of enrollment.
b The 2018-2019 study prevalence is standardized to 2007-2011 study

distribution of infant ancestry, family history of food allergy, family history of
hay fever, dog ownership, number of siblings, and interactions between family
history of food allergy and study.

c Absolute difference between the adjusted 2018-2019 study prevalence (2.6%)
and 2007-2011 prevalence. Absolute differences were calculated from values
before rounding.

d Positive oral food challenge result or a clear history of recent reaction
(within the past 2 months) in infants with a skin prick test wheal of more
than or equal to 1 mm. A total of 15 participants in the 2018-2019 study and
204 in the 2007-2011 study were missing peanut allergy outcomes.

e P = .92.

Table 3. Prevalence of Peanut Allergy by Age of Peanut Introduction

Early peanut
introduction

2018-2019 studya
2007-2011 study
peanut allergy,
No./total No. (%)a,b

Difference (95% CI)

P valuee
Peanut allergy,
No./total No. (%)b

Adjusted %
(95% CI) Unadjusted Adjustedc,d

<12 mo 30/1099 (2.7) 1.9 (1.2 to 2.7) 24/1043 (2.3) −0.3 (−1.7 to 1.0) 0.4 (−0.6 to 1.7) .46

≥12 mo 13/212 (6.1) 4.8 (2.3 to 7.9) 123/3743 (3.3) −3.0 (−6.8 to 0.2) −1.5 (−4.6 to 1.1) .35
a Study years refer to years of enrollment.
b Positive oral food challenge or a clear history of recent reaction (within the past 2

months) in infants with a skin prick test wheal of more than or equal to 1 mm.
c The 2018-2019 study prevalence is adjusted to 2007-2011 study distribution of

infant ancestry, family history of food allergy, family history of hay fever, dog
ownership, number of siblings, and interactions between family history of
food allergy and study.

d Absolute difference between the adjusted 2018-2019 prevalence and
2007-2011 prevalence.

e P value for the adjusted difference. Absolute differences were calculated
from values before rounding.
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Early introduction of peanut alone is also unlikely to prevent
other food allergies and therefore may not change overall food
allergy prevalence. Overall, the findings of this study were con-
sistent with early peanut introduction as an important pre-
ventative strategy; however, early peanut introduction alone
was not likely to be sufficient to eliminate peanut allergy.

This study has several strengths. First, these large popu-
lation-based studies were specifically designed to answer this
research question and used objective, challenge-proven pea-
nut allergy outcomes. They allowed a comparison of peanut
allergy prevalence before and after the introduction of new in-
fant feeding guidelines. Second, both studies recruited par-
ticipants from the same geographical location using the same
recruitment methods and sampling frame. Third, the demo-
graphic characteristics of both studies were broadly represen-
tative of the general population.10 A large range of food al-
lergy risk factors and temporal changes in population
demographics were measured and adjusted for over time using
inverse probability weighting and standardization, thereby re-
ducing bias.

Limitations
This study has several limitations. First, there was a lower rate
of participation in skin prick tests in 2018-2019 compared with
2007-2011. Families mainly declined a skin prick test when
their infants were already eating and tolerating peanut or al-

ready seeing a physician after earlier allergic reactions after eat-
ing peanut. Second, there were minor differences in peanut
allergy risk factors between those with and without skin prick
tests as well as nonparticipants; however, the prevalence es-
timates did not substantially change when weighting to cor-
rect for potential bias due to partial participation. Moreover,
the prevalence of “probable/possible peanut allergy” among
partial participants was similar to peanut allergy among com-
plete participants, suggesting that the lower rate of skin prick
tests in 2018-2019 vs 2007-2011 is not likely to explain the small
difference in peanut allergy between the studies. Third, be-
cause data were collected retrospectively at 12 months, any
nondifferential misclassification of age at first peanut intro-
duction (parents misremembering age) would bias the asso-
ciation results toward the null, rather than explain the ob-
served association. Furthermore, cross-sectional data
collection avoids possible changes in participant feeding be-
havior caused by the awareness of being studied.32

Conclusion
In this cross-sectional analyses, introduction of a guideline rec-
ommending early peanut introduction in Australia was not as-
sociated with a statistically significant lower or higher preva-
lence in peanut allergy across the population.
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