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Are peanut allergies a concern for using peanut-based 
formulated foods in developing countries?

Abstract 

Background. Peanut allergy is relatively common among 
children in developed countries and may have severe out-
comes, including anaphylaxis. However, few data about 
peanut allergy in developing countries are available. 
Meanwhile, formulated foods with peanuts as a major 
ingredient are being promoted to prevent and control 
malnutrition in developing countries.

Objective. The objectives of the paper are to review 
the existing epidemiologic data about peanut allergy, to 
determine whether the prevalence of peanut allergy is 
lower in developing countries, and to explore the possible 
reasons for onset of peanut allergy.

Methods. Publications relevant to peanut allergy were 
searched via Pubmed, and prevalence and etiological 
factors of peanut allergy were reviewed.

Results. Data about peanut allergy were scarce in 
most developing countries. The existing data support 
the conclusion that peanut allergy is not as common in 
developing countries as in developed countries and may 
not be a major concern for programs promoting formu-
lated food containing peanuts for control of malnutrition. 
However, plans for treatment of individuals with peanut 
allergy could be incorporated into these formulated 
food supplementation programs. A few risk factors (late 
introduction of peanuts to children, peanut processing 
technology, non-oral peanut exposure, and maternal 
peanut exposure during pregnancy and lactation) have 
been hypothesized to be associated with peanut allergy. 
However, more conclusive data are needed to verify or 
disprove these hypotheses. 

Conclusions. Peanut allergy is not as common in 
developing countries as in developed countries and may 
not be a major concern for programs promoting formu-
lated food containing peanuts for control of malnutrition. 

However, more research about prevalence of peanut 
allergy is warranted in developing countries.
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Introduction

Peanut allergy is an IgE-mediated food allergy that is 
quite common in some developed countries (e.g., the 
United Kingdom, Australia, and the United States). 
Around 1% of children under 5 years of age are affected 
by the disease in these countries [1]. Peanut allergy can 
result in anaphylactic reactions that are potentially life-
threatening; thus, special attention should be paid to 
peanut allergy when peanut consumption is promoted 
at scale. However, few epidemiologic data are available 
about peanut allergy in developing countries. 

With the increasing use of formulated foods con-
taining peanuts (e.g. Plumpy’nut, Nutributter) for the 
treatment and prevention of malnutrition, concerns 
have been raised about large-scale use of peanut-based 
formulated foods and risks associated with peanut 
allergy. To prevent and control malnutrition, supply-
ing formulated foods is one of the most important 
strategies, and milk, eggs, soybeans, and peanuts are 
among the key potential ingredients. However, other 
potential replacements for peanuts (i.e., milk, eggs, and 
soybeans) have similar or even stronger allergenicity, so 
substituting these products does not necessarily reduce 
risk [2]. The purpose of this paper is to review the cur-
rent evidence regarding the epidemiology of peanut 
allergy, especially in developing countries. 

To elucidate intake of peanuts globally, data on per 
capita peanut consumption are shown in figure 1. The 
figure shows that peanut consumption per capita per 
year is highest in North America, lowest in Europe, 
and moderate in Africa, Asia and the Pacific region, 
and Central America and the Caribbean. By contrast, 
peanut oil consumption is highest in Africa, lowest in 
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Central America and the Caribbean, and moderate 
in Asia and the Pacific, North America, and Europe 
(fig. 2) (The data were extracted from Food Balance 
Data Sheet 2003, from FAO website [3]). 

Definition of peanut allergy and peanut 
sensitization

Reported peanut allergy is usually determined by a 
clinical history of allergic symptoms and the tem-
poral association between peanut intake and these 
symptoms. Diagnosis of peanut allergy is based on 
general symptoms of the skin, gastrointestinal tract, 
and respiratory tract, the medical history of the tem-
poral association between peanut consumption and 
the symptoms (generally seconds or minutes, but can 
be up to 2 hours), and evidence of peanut-specific IgE 
[1]. The gold standard for diagnosis is the double-blind, 
placebo-controlled food challenge test.

Peanut sensitization is determined by the peanut-
specific skinprick test and/or serum peanut-specific 
IgE (peanut-sIgE) [4]. The majority of subjects with low 
positive peanut-specific IgE do not have peanut allergy 
[4, 5], just as most food sensitization may not lead 
to food allergy in most circumstances [6]. Thus, the 
positive predictive value of the skinprick test is usually 
low [7, 8]. The peanut sensitization test could be used 
more as a screening tool for peanut allergy rather than 
a diagnostic test confirming peanut allergy [4]. 

Sources searched and search strategy for 
the review

Publications relevant to peanut allergy were searched 
by PubMed with specific key words on 14 July 2009 
and updated on 14 December 2009. All titles and 
abstracts were assessed for their relevance to peanut 

allergy. The phrase ((“Peanut Hypersensitivity”[MAJR]) 
AND “Humans”[MeSH Terms]) AND (“Child, 
Preschool”[MeSH Terms] OR “Infant”[MeSH Terms]) 
was used for the search. Only publications written in 
English were reviewed. The references were extracted 
from the search results based on the following criteria 
for inclusion: population-based studies with estima-
tion of the prevalence of peanut allergy, etiologic stud-
ies of peanut allergy, reviews of peanut allergy, and 
case report studies. Ninety-three papers were found, 
of which 27 met these criteria. The phrase (“Food 
Hypersensitivity”[MAJR] AND “Humans”[MeSH 
Terms]) AND (“Africa”[All Fields] OR “Asia”[All 
Fields] OR “America”[All Fields]) AND (“arachis 
hypogaea”[MeSH Terms] OR (“arachis”[All Fields] 
AND “hypogaea”[All Fields]) OR “arachis hypogaea”[All 
Fields] OR “peanut”[All Fields]) was used to identify all 
potential peanut allergy studies in developing countries. 
Five additional papers met the criteria.

Epidemiology

Age distribution

The mean age for the diagnosis of peanut allergy based 
on clinical characteristics was 14 months in children 
[1], and the median age of first peanut reaction was 14 
to 24 months in the United States [9–11]. A study in 
the United Kingdom also found that the median age of 
onset of peanut allergy symptoms was about 24 months 
[12]. The mean and median ages of first reaction were 
12 and 15.1 months, respectively, in a population study 
in Australia. Later onset was associated with increased 
risk of anaphylaxis [13]. Peanut allergy developed 
before 6 months of age in 4.4% of these patients, before 
24 months in about 68%, and before 72 months in 
about 90% [13]. In a study in France, the first symptoms 
of 46% of peanut allergy cases appeared before 1 year 
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FIG. 1. Peanut consumption in 2003 in the world
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FIG. 2. Peanut oil consumption in 2003 in the world
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of age, 7% had symptoms before 6 months of age, and 
80% of all cases occurred by 3 years of age [14]. The 
peak age for diagnosis of food allergy was 18 months 
in a Denmark study [6]. Most peanut allergy occurred 
by 72 months of age. 

Geographic distribution 

Most of the prevalence data about peanut allergies 
are reported from studies in North America, Western 
Europe, and Australia (table 1). A recent study in 
Canada among children with a mean age of about 7 
years found that the prevalence of peanut allergy was 
1.63% [21]. A study in the United States showed that 
the prevalence of peanut allergy was 0.8% for children 
under 18 years of age [23]. The prevalence of peanut 
allergy was 1% for 3- to 4-year-old children [19], 1.8% 
for 4- to 5-year-old children [18], and 1.85% for 4- to 
18-year-old children [16] in the United Kingdom and 
1.15% to 2.1% for children under 6 years of age in 
Australia [13, 15].

The rates of peanut allergy are not consistent across 
Europe [24]. The prevalence of peanut allergy among 

young adults with a mean age of 22 years in Denmark 
was about 0.6% [25]. The estimated prevalence of 
peanut allergy was 0.3% to 0.75% in France [26]. Peanut 
is not a very common allergenic food in the eastern 
Black Sea region of Turkey [27]. In Spain, peanut 
allergy is also not a common food allergy [28]. 

The occurrence of peanut allergy may differ between 
Asian and Western populations [29]. Although preva-
lence data on peanut allergy are not available for most 
Asian countries, available data on the occurrence of 
peanut allergy also differed across countries in Asia 
(peanut hypersensitivity was low in Malaysia, Japan, 
and the Philippines and relatively high in Indonesia) 
[30, 31]. Peanut ranked only sixth among common food 
allergens in Asia [31]. A survey in China found that the 
prevalence of peanut sensitization, defined by skinprick 
test wheal diameter at least 3 mm greater than the 
saline control, was about 12.3% for 11- to 17-year-olds 
[7], which was much higher than the 3.3% reported in 
the United Kingdom [19]. However, the prevalence of 
self-reported peanut allergy was only about 0.3% for 
these Chinese populations (n = 2,118). Only one of the 
seven subjects who reported peanut allergy had peanut 

TABLE 1. Prevalence of peanut allergy and/or peanut sensitization across the world

Region Country Year Age
Peanut 

allergy (%)

Peanut sen-
sitization 

(%) Reference

Asia Pacific Australia 2005 5 yr 2.1a — Kljakovic [15]
Australia 2004 0–72 mo 1.15b 1.53c Mullins [13]
Australia 2001 0–72 mo 0.73b 0.84c Mullins [13]

Western Asia and 
Middle East 

Israel 2004 4–18 yr 0.17d — Du Toit [16]

Europe Denmark 2002 22 yr 0.6d — Osterballe [17]
UK 2004 4–18 yr 1.85e — Du Toit [16]
UK 2003 4–5 yr 1.8 f 2.8 Hourihane [18]
UK 1998 3–4 yr 1g 3.3 Grundy [19]
UK 1995 4–5 yr 0.5h 1.1 Tariq [20]

North America Canada 2005 7.1–7.6 yr 1.63i — Ben-Shoshan [21]
Canada 2000 7.4 yr 1.50i — Kagan [22]
USA 2002 0–5 yr 0.8 j — Sicherer [23]
USA 1997 0–5 yr 0.4 j — Sicherer [23]

a.	 Parent-reported allergic reaction to peanut with confirmed skinprick test (SPT) or elevated serum peanut-specific IgE. 
b.	 Peanut allergy was diagnosed as a history of acute allergic reaction within 2 hours of peanut exposure and a positive 

SPT.
c.	 Peanut sensitization was diagnosed as a positive SPT, which was defined as a wheal size at least 3 mm greater than nega-

tive control.
d.	 Self-reported peanut allergy confirmed by SPT and double-blinded, placebo-controlled, peanut challenge test 

(DBPCCT).
e.	 History of allergic reaction (at least one of the symptoms: itchy rash, wheezing, vomiting, diarrhea, and swelling) within 

2 hours of peanut ingestion, confirmed by positive SPT or peanut-specific IgE or both, or oral peanut challenge test.
f.	 SPT, peanut-specific IgE, and DBPCCT.
g.	 Parent-reported allergic reaction to peanut with confirmed SPT and open food challenge test.
h.	 Parent-reported allergic reaction to peanut with confirmed SPT and peanut-specific IgE.
i.	 Parent-reported allergic reaction to peanut with confirmed SPT or elevated serum peanut-specific IgE or DBPCCT.
j.	 History of allergic reaction (skin with hives or angioedema; respiratory tract with trouble breathing, wheezing, or throat 

tightness; and gastrointestinal tract with vomiting or diarrhea) occurring within 2 hours of peanut ingestion.
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sensitization, as assessed by the peanut allergen-specific 
skinprick test (mean wheal diameter > 3 mm), and four 
of the seven subjects had allergic symptoms. Thus, the 
prevalence of actual peanut allergy appears to be less 
than the reported prevalence of peanut allergy (0.3%). 
Peanut was one of the leading causes of adverse food 
reactions for 2- to 7-year-old children in Hong Kong, 
and peanut allergy was less common among those born 
in mainland China than those born in Hong Kong [32]. 
About 0.52% of these children had parent-reported 
and doctor-diagnosed adverse peanut reactions. In 
Israel, the incidence of peanut allergy is also quite low 
(~ 0.17%) for 4- to 18-year-old children [16]. Overall, 
peanut allergy is relatively rare in Asia, although data 
for many parts of Asia are lacking [33].

No data on the prevalence of peanut allergy are 
available for Africa. Some cases of peanut sensitization 
diagnosed using peanut-specific IgE concentration 
(> 0.35 kU/L) have been reported in South Africa [34]. 
However, in Nigeria, food intolerance was a relatively 
minor risk factor for atopic dermatitis (an allergic 
disease that can increase the risk of other allergic dis-
eases) [35]. About 3.5% of atopic dermatitis patients 
in the Nigerian study had food intolerance, mainly for 
eggs, crayfish, and artificial milk. In a cross-sectional 
study in Mozambique, seafood, meat, and fruits or 
vegetables were common reasons for self-reported 
food allergy, and peanut was not reported as a reason 
for self-reported food allergy [36]. 

When peanut-based foods (such as Plumpy’nut 
and Nutributter, both of which contain peanut butter, 
milk powder, vegetable oil, and micronutrients) are 
used in research settings, children are first given a test 
dose to assess food intolerance. In published studies 
on a total of 1,262 children in Africa who consumed 
peanut-based supplements for at least 2 months, no 
cases of peanut allergy were observed. The children 
in these studies ranged in age from 6 to 60 months 
(personal communication, Drs. Kathryn Dewey and 
Ken Maleta).

Plumpy’nut has been widely used for treatment 
of severe acute malnutrition in more than 1 million 
children in Africa (e.g., Niger, Malawi, and Congo) 
during the last 10 years. No peanut allergy has been 
reported in these populations, although underreport-
ing cannot be ruled out (personal communication, Dr. 
André Briend).

Epidemiologic trends 

Several studies suggest that the incidence of peanut 
allergy has risen during the past several decades in 
some developed countries. For example, in Australia, 
the estimated minimum prevalence of peanut allergy 
for children by 72 months of age increased from 
0.73% in 2001 to 1.15% in 2007 [13]. Self-reported 
peanut allergy increased from 0.4% in 1997 to 0.8% 

in 2002 among children less than 18 years old in the 
United States [23]. The prevalence of self-reported 
peanut allergy verified by the open food challenge test 
increased from 0.5% in 1989 to 1.0% in 1994 in the 
United Kingdom, but this change was not statistically 
significant. The overall prevalence of peanut allergy 
among 3- to 4-year-old children in the United King-
dom was 1.5% [19]. However, an increasing prevalence 
of peanut allergy has not been conclusively docu-
mented in other studies. For example, in one study in 
Canada, the prevalence of peanut allergy among 5- to 
9-year-old children was 1.64% in 2007, versus 1.34% in 
2002. The difference between these two surveys was not 
statistically significant [21]. 

Theories about reasons for different levels 
of peanut allergy 

It is well accepted that allergic diseases are becoming 
more common in general, which may be due to cleaner 
environments. The “hygiene hypothesis” posits that 
lower exposure to infectious agents during childhood 
(related to smaller family size and greater affluence) 
increases susceptibility to allergic diseases [37, 38]. This 
may partially explain the differences in prevalence rates 
of peanut allergy between developing and developed 
countries. On the other hand, protein–energy mal-
nutrition could result in weak immunologic function 
and lower the risk of allergic response [39], which may 
partially explain why no peanut allergy cases have been 
reported when Plumpy’nut is used widely for treating 
severely malnourished children (personal communica-
tion, Dr. André Briend). 

A recent study compared the occurrence of peanut 
allergy among Jewish children with similar genetic 
backgrounds (Ashkenazi or Sephardic ancestry) living 
in the United Kingdom and in Israel [16]. The preva-
lence of peanut allergy among 4- to 18-year-old chil-
dren was significantly higher in the United Kingdom 
(1.85%) than in Israel (0.17%). In this study, peanuts 
were introduced by 9 months of age to 69% of Israeli 
infants, compared with only 10% of UK infants, and 
the amount consumed was greater for the children in 
Israel (monthly median consumption, 7.1 g) than in the 
United Kingdom (monthly median consumption, 0 g 
during the first year. The authors suggested that avoid-
ance of peanut consumption in early life could increase 
the risk of peanut allergy [16]. Thus, early exposure 
to peanuts could decrease the occurrence of peanut 
allergy [40], and delayed introduction of peanuts may 
not prevent it [41].

Another hypothesis for varying prevalence rates of 
peanut allergy is that peanut processing procedures 
could be related to the degree of allergenicity [42]. 
Roasting peanuts can induce the Maillard reaction, 
which is a chemical reaction between an amino acid 
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in proteins and an aldehyde or ketone group in sugar 
in carbohydrates, producing insoluble glycol-protein 
and related end products, which could become antigens 
and cause immunologic reactions [42]. The difference 
in the prevalence of peanut allergy between the United 
States and China could be due to different peanut 
processing procedures [42]. In China, peanuts are usu-
ally boiled or fried or used as peanut oil. In the United 
States, by contrast, peanuts are usually roasted by using 
dry heat [42]. The temperature used for roasting is high 
[43]. Moreover, peanut oil is commonly used for cook-
ing in China, and small amounts of peanut antigens in 
the oil could be introduced into the diet during early 
childhood. 

Nonoral peanut exposure could be another risk factor 
for peanut allergy. A recent case–control study found 
that household peanut consumption (peanut consump-
tion by all family members during the first year of the 
subject’s life) was associated with greater risks of peanut 
allergy [44]. Another nested case–control study by the 
same group showed that infants’ epicutaneous exposure 
to creams containing peanut oil in the first 6 months of 
life may be related to an increased risk of peanut allergy, 
diagnosed by using clinical history, the skinprick test, 
and the double-blinded, placebo-controlled, food chal-
lenge test [45]. Low doses of peanut antigens, which 
were detected in refined peanut oil and can produce a 
positive skinprick test in peanut allergy patients, could 
pass through the skin barrier into the circulation and 
cause peanut allergy. By contrast, peanut protein when 
ingested is usually digested into single amino acids, 
which are absorbed from the gastrointestinal tract. In 
the United States, skin care products containing peanut 
oil either are not widely available or the peanut antigen 
level of peanut oil–containing cream is too low to cause 
peanut allergy [46, 47], so exposure to skin creams does 
not explain the relatively high rates of peanut allergy 
in the United States. Other factors may explain the 
similarity in allergy prevalence between the United 
Kingdom and the United States, such as environmental 
peanut exposure, maternal history of allergic diseases, 
or other food allergies among children. 

Another hypothesis is that maternal peanut exposure 

during pregnancy and/or lactation is related to peanut 
allergy in the child, but the evidence is not convincing. 
In one study, peanut-specific IgE was not detectable in 
the cord blood, a finding that supports the assumption 
that peanut IgE antibody cannot cross the placenta to 
cause peanut allergy [45]. Another study found that 
peanut consumption during pregnancy was margin-
ally associated with peanut allergy (OR, 3.97; 95% 
CI, 0.73 to 24; p = .063) [34], but this finding was not 
replicated in other studies [44, 45]. The major peanut 
antigens (Ara h1 and Ara h2) have been detected in 
breastmilk [48]. Breastfeeding was associated with an 
increased risk of peanut allergy in crude analysis in a 
few studies [18, 19, 44, 45]. However, the association 
became nonsignificant after controlling for other cov-
ariates in most of these studies [18, 44, 45]. An inter-
vention trial that included peanut avoidance during 
the 3rd trimester of pregnancy, lactation, and infancy 
did not significantly prevent peanut allergy during the 
7-year follow-up [49].

Summary

Data about peanut allergy are scarce for most devel-
oping countries. Based on the experience of using 
Plumpy’nut and Nutributter in Africa, peanut allergy 
does not appear to be a major concern in that region.

Early consumption of peanuts by infants (i.e., start-
ing from 6 months of age) may decrease the risk of 
peanut allergy, but further research is needed.

There are several hypotheses regarding risk factors 
for peanut allergy (e.g., peanut processing technol-
ogy, nonoral peanut exposure, and maternal peanut 
exposure during pregnancy and lactation), but addi-
tional evidence is needed to confirm or refute these 
hypotheses. 
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