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A population-based questionnaire survey on the prevalence
of peanut, tree nut, and shellfish allergy in 2 Asian
populations
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Background: There has been a substantial increase in the
prevalence of peanut and tree nut allergy in Western
populations in the last 2 decades. However, there is an
impression that peanut and tree nut allergy is relatively
uncommon in Asia.
Objective: To evaluate the prevalence of peanut, tree nut, and
shellfish allergy in schoolchildren in 2 Asian countries
(Singapore and Philippines).
Methods: A structured written questionnaire was administered
to local and expatriate Singapore (4-6 and 14-16 years old) and
Philippine (14-16 years old) schoolchildren.
Results: A total of 25,692 schoolchildren responded to the
survey (response rate, 74.2%). Of these, 23,425 responses fell
within the study protocol’s 4 to 6 and 14 to 16 year age groups
and were included in the analysis. The prevalence of convincing
peanut and tree nut allergy were similar in both local Singapore
(4-6 years, 0.64%, 0.28%; 14-16 years, 0.47%, 0.3%,
respectively) and Philippine (14-16, 0.43%, 0.33%, respectively)
schoolchildren, but was higher in the Singapore expatriates
(4-6 years, 1.29%, 1.12%; 14-16 years, both 1.21%,
respectively; 4-6 years, expatriates vs local Singaporeans:
peanut, P 5 .019; tree nut, P 5 .0017; 14-16 years, P > .05).
Conversely, shellfish allergy was more common in the local
Singapore (4-6 years, 1.19%; 14-16 years, 5.23%) and
Philippine (14-16 years, 5.12%) schoolchildren compared with
expatriate children (4-6 years, 0.55%; 14-16 years, 0.96%;
P < .001). When data were pooled, respondents born in Western
countries were at higher risk of peanut (adjusted odds ratios
[95% CIs]: 4-6 years, 3.47 [1.35-8.93]; 14-16 years, 5.56
[1.74-17.76]) and tree nut allergy (adjusted odds ratios [95%
CIs]: 4-6 years, 10.40 [1.61-67.36]; 14-16 years, 3.53 [1.00-
12.43]) compared with those born in Asia.
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Conclusion: This study substantiates the notion that peanut and
tree nut allergy is relatively low in Asian children, and instead
shellfish allergy predominates. Environmental factors that are
yet to be defined are likely to contribute to these differences.
(J Allergy Clin Immunol 2010;nnn:nnn-nnn.)
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In recent decades, the prevalence of food allergy, in particular
peanut allergy, has increased at alarming rates in the Western
world, with increases of peanut allergy at rates of up to 2-fold,
with prevalence rates of more than 1% of the population by the
early 2000s.1 The prevalence of sensitization in 3-year-olds in
the United Kingdom increased from 1.3% to 3.2% between
1989 and 1995,2 and in the United States, peanut allergy had in-
creased in young children from 0.4% to 0.8% between 1997 and
2002.3 The estimated prevalence of peanut allergy in Canadian
children is 1.34%.4 Similar increases have been observed in
Australia.5

Based on data from food anaphylaxis registries, peanut is also
the most common food trigger of fatal anaphylaxis in these
communities.6,7 There is a suggestion that this increase in preva-
lence is also accompanied by more severe allergic reactions as
reflected by increasing trends in hospitalization.8 In addition,
the increasing importance of food allergy is reflected by the later
age at which tolerance to early childhood food allergens such as
milk is developed.9 Although the epidemiology of shellfish
allergy is less well documented, it is another common cause of
food allergy. A US population survey reported a 2% prevalence
for shellfish allergy,10 which is also a common cause of food-
induced anaphylaxis in the United States10 and Europe.11

Despite the growing peanut allergy epidemic in Western
populations, there is an impression that the prevalence of peanut
allergy in Asia is relatively low. This notion, however, has not
been well documented formally with population-based studies. In
contrast with peanut allergy, shellfish has been found to be one of
the most common causes of food-induced anaphylaxis in several
Asian populations,12-15 indicating that the pattern of food allergy
may vary between populations. This study set out to evaluate on a
population basis the prevalence of peanut, tree nut, and seafood
allergy among schoolchildren in 2 Asian populations. This survey
involved the use of a structured questionnaire that has established
criteria for convincing allergy16 to provide accurate information
on convincing allergy in the Singapore and Philippine popula-
tions. This study would provide important insights to the
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epidemiology of peanut allergy in Asia and therefore provide a
global perspective on this common and potent food allergen.

METHODS

Survey methods
This was a cross-sectional study involving schoolchildren in 2 age groups, 4

to 6 years and 14 to 16 years, conducted in Singapore and Metro Manila, the

Philippines (August 2007 to February 2008). The selection of schools was

based on cluster sampling. Schools were sampled randomly from a list of

preschools (Singapore only) and secondary schools in Singapore and Manila,

Philippines. Preschoolers were not surveyed in the Philippines because of

difficulty in accessing the subjects. For these study populations, 2 age groups

of students were targeted: the children 4 to 6 years old (preschoolers) and 14 to

16 years old (high school). The age difference of about 10 years between the

age groups was chosen to provide a means to evaluate the prevalence of food

allergy in young and adolescent children.

In addition, 3 large expatriate/international schools out of the 13 schools in

Singapore were invited to participate in this survey with the aim to provide

some data on children born outside Asia. Children from the age groups 4 to 6

and 14 to 16 years were selected for evaluation and comparison with the local

Singapore and Philippine schoolchildren. This study was approved by the

National University of Singapore’s ethics committee, the Department of

Education, Philippines, and the Ministry of Education, Singapore.

Questionnaire
The survey was conducted by using a structured questionnaire that has been

used in the US population.3 The questionnaire was conducted in 2 parts (Ap-

pendix 1, Online Repository). All students in the respective age groups from

the selected schools responded to part 1 of the survey, in which data on demog-

raphy, country of birth, and physician diagnosis of allergic disorders (asthma,

eczema, and allergic rhinitis) were obtained. Questions pertaining to peanut,

tree nut (almond, Brazil, cashew, hazelnut, macadamia, pecan, pine, pistachio,

walnut), crustacean shellfish (prawns, crab, lobster, crayfish), and mollusk

(squid, scallops, clams, oysters, mussels, snails) allergy were asked in separate

questions. Part 1 of the survey was completed by the parents for children 4 to 6

years old and by the students 14 to 16 years old.

All respondents with a positive response to the presence of any of the

specified food allergies proceeded to answer part 2 of the questionnaire, which

was completed with the help of their parents. This section of the survey

obtained information on specific symptoms of the food allergy to ascertain the

presence of convincing immediate food allergy as previously developed by

Sicherer et al.3,10 Reactions were considered convincing if the organ systems

affected and symptoms were typical of those involved in allergic reactions

(skin: hives and angioedema; respiratory system: trouble breathing, wheezing,

and throat tightness; gastrointestinal system: vomiting and diarrhea) and oc-

curred within 2 hours of ingestion. Although skin prick testing and food chal-

lenge are the ideal instruments for evaluating food allergy, this study involving

a large number of subjects relied on this standardized questionnaire to indicate

IgE-mediated food allergy.

The questionnaire was translated into the Chinese and Malay languages for

parents who were not literate in English. No translation was required for the

Philippines survey. The English questionnaire was used for all the students

because this is the medium of teaching in Singapore and the Philippines.

Statistical power of study
We sought to accrue 12,000 children each from Singapore and the

Philippines to enable us to estimate the prevalence of food allergy to within

at least 60.06% with a 95% CI, allowing for a low prevalence estimated at

0.1% or less for peanut allergy. These estimates were made after taking into
account cluster sampling with a design effect of 1.14 as determined from the

International Study of Allergies and Asthma survey conducted in Singapore.17
Statistical analysis
SUDAAN V10.0.1 (Research Triangle Institute, Research Triangle Park,

NC) was applied for statistical analyses. Weighted prevalence rates, 95% CIs

and comparisons between age groups and populations were calculated by

using SUDAAN to account for the cluster sampling survey design and to

adjust for selection probability and nonresponse. Weights were calculated on

the basis of the selection probability of schools in the 2 regions, Singapore and

the Philippines, and the response probabilities (estimated using response rate

at school level). A sampling design without replacement was chosen in

estimation of prevalence.

For studying associated risk factors with food allergy conditions, weighted

multiple logistic regression models were applied with adjustment for potential

confounding factors: sex, ethnic group, country of birth, and comorbid

conditions (asthma, allergic rhinitis, eczema, anaphylaxis and hives). A P

value <.05 was considered statistically significant for all analyses.
RESULTS

Participation rate and demographic characteristics
The survey was sent to 34,628 subjects, and 25,692 responded

(response rate, 74.2%). Of these, 23,425 responses fell within the
study protocol’s age groups of 4 to 6 and 14 to 16 years and were
included in the analysis. The details of the number of subjects
surveyed and the demographics of each age group and country are
summarized in Fig 1 and Table I.
Reported prevalence rates of peanut, tree nut, and

shellfish allergy
Table II summarizes the prevalence of peanut, tree nut, and

shellfish allergy in the 2 age groups (4-6 years, 14-16 years) of
the 3 categories (Singapore schools, Singapore expatriate schools,
Philippine schools) of students surveyed. In all groups, the prev-
alence of self-reported allergy for all groups was higher than that
of convincing allergy symptoms.

The prevalence of convincing peanut allergy and tree nuts was
very similar for Singapore (peanut 0.47%; tree nuts 0.30%) and
the Philippines (peanut 0.43%; tree nuts 0.33%) in the children 14
to 16 years old, and only slightly higher for peanut allergy in
Singapore children 4 to 6 years old (peanut 0.64%; tree nuts
0.28%). In contrast, the prevalence of convincing shellfish allergy
was higher than peanut and tree nut allergy, and remarkably
similar in both Singapore (5.2%) and Philippine (5.1%) children
14 to 16 years old (P 5 .850), but lower in the Singapore children
4 to 6 years old (1.2%) compared with Singapore children 14 to 16
years old (P < .001). The types of shellfish reported to cause aller-
gic symptoms, in decreasing order of frequency, were shrimp,
crab, squid, mussels, lobster, clams, oysters, snails, scallops,
and crayfish. For tree nuts, they were cashew, hazel, almond, wal-
nuts, macadamia, pistachio, pecan, pine, and Brazil nuts, also in
decreasing order of frequency.

On the contrary, the Singapore expatriate population showed a
reverse pattern compared with that seen in the Asian school-
children in that the prevalence of convincing peanut (4-6 years,
1.29%; 14-16 years, 1.21%) and tree nut allergy (4-6 years,
1.12%; 14-16 years, 1.21%) was higher than that of shellfish in the
children 4 to 6 years old (0.55%; P 5 .096) and 14 to 16 years old
(0.96%; P 5 .316), although these differences were not statisti-
cally significant.



TABLE I. Demographic features of schoolchildren surveyed in Singapore and Philippines (n 5 23,425)

4-6 Years 14-16 Years

Expats* Singapore Expats* Singapore Philippines

n 641 4515 337 6498 11434

Sex, n (%)

Male 320 (49.9) 2,249 (49.8) 145 (43.0) 3,183 (49.0) 4,756 (41.6)

Female 306 (47.7) 2,203 (48.8) 185 (54.9) 3,207 (49.4) 6,651 (58.2)

Ethnicity, n (%)

Chinese 42 (6.6) 3,159 (70.0) 43 (12.8) 5,061 (77.9) 147 (1.3)

Malay 1 (0.2) 837 (18.5) 4 (1.2) 884 (13.6) 0 (0.0)

Indian 48 (7.5) 255 (5.6) 51 (15.1) 374 (5.8) 0 (0.0)

White 403 (62.9) 8 (0.2) 154 (45.7) 3 (0.05) 2 (0.02)

Eurasian 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 16 (0.14)

Filipino 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 10,534 (92.1)

Others 133 (20.7) 160 (3.5) 80 (23.7) 168 (2.6) 91 (0.8)

*Expats: Schoolchildren studying in international schools in Singapore.

FIG 1. Flow chart shows the number of subjects surveyed and response rates from each population

(Singapore, expatriate Singapore, Philippines) and age groups (4-6 years, 14-16 years) studied.
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Influence of demographic factors on prevalence of

peanut, tree nut, and shellfish allergy
To evaluate the influence of demographic factors, country of

birth, and a history of other allergic disease, the data were pooled
and analyzed by using weighted multiple logistic regression
models. The data are summarized in Table III. The results showed
that compared with ethnic Chinese in the children 14 to 16 years
old, the Malays had higher prevalence of convincing peanut
(adjOR, 3.57) and shellfish allergy (adjOR, 1.83), whereas the
Indians a higher prevalence of tree nut allergy (adjOR, 4.39).

When the data from all populations were pooled, it was found
that for both age groups, respondents born in Western countries
(United Kingdom, North America, Australia, New Zealand, and
Western Europe) were at higher risk of having peanut (adjOR, 4-6
years, 3.47; 14-16 years, 5.56) and tree nut allergy (adjOR, 4-6
years, 10.40; 14-16 years, 3.53) compared with those born in
Asia. This observation was not seen for shellfish allergy. To
substantiate these findings, data from the pooled population were
also analyzed by combining the variable ethnicity with country/
place of birth into 4 groups: Asians (Chinese, Malay, Indian,
Filipino) born in Asia, Asians born in the West, white subjects
born in Asia, and white subjects born in the West (Table IV).
The results further corroborate the impression that the risk of pea-
nut (adjOR, Asian-born Asian vs Western-born Asian, 8.26) and
tree nut (adjOR, Asian-born Asian vs Western-born Asian,
5.09) allergy is increased for those born in the West compared
with those born in Asia. In contrast, however, the results also
showed that the risk of shellfish allergy is reduced in white sub-
jects (adjOR, Asian-born white subject, 0.13; Western-born white
subject, 0.08) and is unrelated to the place of birth. When ana-
lyzed by using weighted multiple logistic regression models to
adjust for sex and allergic comorbidities, these associations re-
mained statistically significant (data not shown).

Not unexpectedly, these food allergies were associated with
coexisting allergic diseases (asthma, rhinitis, and eczema) in the
respondents for most of the age categories. The strongest asso-
ciation was seen with eczema, with adjusted ORs of up to 15.23
for tree nut allergy in the age group 4 to 6 years (Table III).



TABLE II. Prevalence (%) of food allergies in schoolchildren in Singapore and Philippines

4-6 Years 14-16 Years

Expats* Singapore Expats* Singapore Philippines

Any nut allergy

Self-reported 4.29

(27/630)

4.37

(209/4,416)

2.41

(8/332)

1.50

(97/6,465)

1.72

(196/11,390)

Convincing history (95% CI) 2.06 (1.22-3.48)�
(13/630)

0.70 (0.45-1.10)�
(31/4,416)

1.20 (0.21-6.59)

(4/332)

0.54 (0.45-0.65)

(35/6,465)

0.67 (0.52-0.86)

(76/11,390)

Peanut allergy

Self-reported 3.22

(20/622)

3.60

(158/4,390)

2.42

(8/331)

1.18

(76/6,450)

1.29

(146/11,322)

Convincing history (95% CI) 1.29 (0.54-3.06)

(8/622)

0.64 (0.41-1.00)

(28/4,390)

1.21 (0.21-6.60)

(4/331)

0.47 (0.36-0.59)

(30/6,450)

0.43 (0.31-0.60)

(49/11,322)

Tree nut allergy

Self-reported 2.72

(17/626)

3.41

(148/4,339)

2.11

(7/331)

0.81

(52/6,436)

0.72

(80/11,071)

Convincing history (95% CI) 1.12 (0.69-1.80)�
(7/626)

0.28 (0.14-0.53)�
(12/4,339)

1.21 (0.21-6.60)

(4/331)

0.30 (0.20-0.44)

(19/6,436)

0.33 (0.21-0.53)

(37/11,071)

Shellfish allergy

Self-reported 2.55

(14/550)

7.22

(297/4,115)

3.22

(10/311)

11.56

(733/6,342)

8.68

(968/11,158)

Convincing history (95% CI) 0.55 (0.18-1.62)

(3/550)

1.19 (0.87-1.63)§

(49/4,115)

0.96 (0.53-1.74)k{
(3/311)

5.23 (4.46-6.14)§{
(332/6,342)

5.12 (4.30-6.08)k
(571/11,158)

*Expats: Schoolchildren studying in international schools in Singapore.

�Any nut allergy, Local Singapore 4-6 years vs expatriate Singapore 4-6 years; P 5 .0131.

�Tree nut allergy: Local Singapore 4-6 years vs expatriate Singapore 4-6 years; P 5 .0017.

§Shellfish allergy: Local Singapore 4-6 years vs local Singapore 14-16 years; P < .001.
kShellfish allergy: Expatriate Singapore 14-16 years vs Philippines 14-16 years; P < .001.

{Shellfish allergy: Expatriate Singapore 14-16 years vs local Singapore 14-16 years; P < .001.
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Clinical characteristics of peanut, tree nut, and

shellfish allergy
The data from all the populations were combined for evalu-

ation of symptom characteristics. On the basis of the categories
of age of onset of food allergy as shown in Fig 2, their distribu-
tion shows that the age of onset of peanut allergy (peak fre-
quency, 1-5 years) occurred earlier than shellfish allergy (peak
frequency, 6-10 years; Mann-Whitney U test, P < .001).This dif-
ference was also observed between tree nuts and shellfish even
though their peak age range frequencies were similar at 6 to 10
years (P < .001). Allergic symptoms were more severe (as as-
sessed by the presence of respiratory symptoms and/or those of
hypotension) in those with peanut and tree nut allergy than those
with shellfish allergy (P < .0001; Fig 3). This difference in sever-
ity may be a result of the higher prevalence of concomitant
asthma in those with peanut and tree nut allergy (Table III). How-
ever, self-injectable epinephrine (Epipen, Dey Pharma LP, Calif)
was seldom prescribed to those with peanut or tree nut allergy in
the local Singapore population (7.5%) and in the Philippines
(1.2%). In contrast, self-injectable epinephrine was more often
prescribed to the children with peanut or tree nut allergy in the
expatriate population in Singapore (60.8%).
DISCUSSION
This population-based study in Asian schoolchildren substanti-

ates the notion that the prevalence of peanut and tree nut allergy in
this part of the world is relatively low. The survey was conducted
by using a structured questionnaire that has established criteria for
convincing allergy16 and has been used in surveys in the United
States.3,10,18 The criteria used to estimate the prevalence of food
allergy (typical allergic symptoms occurring within 2 hours of in-
gestion) have been shown to be specific in that most subjects ful-
filling these criteria had IgE antibody to the food implicated.16

Interestingly, the prevalences of peanut (0.4%) and tree nut
(0.3%) allergy were very similar in the children 14 to 16 years old
for both the Singapore and Philippines populations. In contrast,
the Singapore expatriate population, albeit relatively small in
numbers, showed a higher prevalence of 1.2% for peanut, tree
nuts, and all nuts (P < .02). These figures are more akin to those of
recent reports in the United States,3 United Kingdom,2,19,20 and
Canada,4 where increasing trends have been observed and preva-
lence rates are more than 1% in adolescents and children.

The higher prevalence of peanut and tree nut allergy in the
Western world is further substantiated by the finding in this study
that those born in Western countries are at increased risk of peanut
and tree nut allergy compared with those born in Asia (adjusted
P < .05; Table III). These results are further substantiated by the
finding that either Asians or white subjects born in the West
were at higher risk of peanut and tree nut allergy (Table IV). En-
vironmental factors are likely to be responsible for this observa-
tion. It has been reported that the prevalences of peanut and tree
nut allergy in the United States are similar between ethnic groups,3

although the number of ethnic Asian subjects studied was too
small to make any reliable comparisons. There have been growing
concern and speculation that guidelines on strict avoidance of pea-
nut and tree nuts during pregnancy, lactation, and young children
until the age of 3 years21 may have in part contributed to the pea-
nut allergy epidemic in the west. Although not fully substantiated
but with intervention studies only currently under way,22 such
strict avoidance of peanuts and tree nuts has not been implemented
in Singapore and the Philippines. In fact, a previous study has



TABLE IV. Prevalence (%) and weighted univariate logistic regression analysis of peanut, tree nut, and shellfish allergy in

schoolchildren in Singapore and Philippines analyzed according to place of birth and ethnicity

Outcome variable: shellfish allergy

Asia-born Asian* Asia-born white Western-borny Asian* Western-borny white

Place of birth/ethnicity % (n) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Asia-born Asian* 4.36 (881/20,222) 1.00 7.33 (1.02-52.62) 0.81 (0.36-1.85) 14.53 (1.57-134.43)

Asia-born white 0.62 (1/162) 0.14 (0.02-0.98) 1.00 0.11 (0.01-0.94) 1.98 (0.09-42.81)

Western-born� Asian* 5.31 (6/113) 1.23 (0.54- 2.80) 9.03 (1.06-76.77) 1.00 17.89 (1.60-199.94)

Western-born� white 0.31 (1/320) 0.07 (0.01-0.64) 0.50 (0.02-10.90) 0.06 (0.01-0.62) 1.00

Outcome variable: peanut allergy

Place of birth/ethnicity % (n) OR (95% CI) OR (95% CI)z OR (95% CI) OR (95% CI)

Asia-born Asian* 0.47 (98/20,753) 1.00 — 0.02 (0.00-0.06) 0.02 (0.01-0.06)

Asia-born white 0.00 (0/174) — 1.00 0.29 (0.07-1.11) 0.24 (0.07-0.74)

Western-born� Asian* 1.62 (2/123) 3.48 (0.90-13.44) — 1.00 0.82 (0.14-4.94)

Western-born� white 1.98 (7/357) 4.25 (1.35-13.34) — 1.22 (0.20-7.35) 1.00

Outcome variable: tree nuts allergy

Place of birth/ethnicity % (n) OR (95% CI) OR (95% CI)z OR (95% CI) OR (95% CI)

Asia-born Asian* 0.30 (61/20,452) 1.00 — 0.02 (0.00-0.07) 0.01 (0.00-0.03)

Asia-born white 0.00 (0/177) — 1.00 0.18 (0.04-0.78) 0.26 (0.09-0.74)

Western-born� Asian* 1.61 (2/124) 5.48 (1.28-23.46) — 1.00 1.44 (0.29-7.22)

Western-born� white 1.12 (4/356) 3.80 (1.35-10.66) — 0.69 (0.14-3.47) 1.00

Boldface denotes statistical significance, P < .05.

*Asian: Chinese, Malay, Indian, Filipino.

�Western countries: Australia, New Zealand, United Kingdom, North America, Western Europe.

�Analysis not done because the number for that reference group was 0.

TABLE III. Weighted multiple logistic regression analysis of demographic factors influencing food allergies of pooled data from

Singapore and the Philippines (n 5 23,425)

Shellfish allergy Peanut allergy Tree nut allergy

4-6 y 14-16 y 4-6 y 14-16 y 4-6 y 14-16 y

Risk factor adjOR (95% CI) adjOR (95% CI) adjOR (95% CI)

Sex

Male 0.74 (0.35-1.54) 1.17 (0.94-1.47) 0.92 (0.35-2.44) 1.18 (0.69-2.03) 1.17 (0.24-5.75) 1.36 (0.74-2.18)

Female 1.00 1.00 1.00 1.00 1.00 1.00

Ethnic group�
Chinese 1.00 1.00 1.00 1.00 1.00 1.00

Malay 1.10 (0.58-2.07) 1.83 (1.31-2.56) 0.13 (0.01-2.64) 3.57 (1.35-9.42) — 0.97 (0.15-6.32)

Indian 1.58 (0.47-5.29) 0.69 (0.40-1.19) 0.75 (0.10-5.83) 2.58 (0.77-8.63) 1.45 (0.09-23.08) 4.39 (1.31-14.72)

White — 0.38 (0.03-5.13) 0.43 (0.14-1.36) — 0.11 (0.01-1.44) —

Eurasian — — — — — —

Filipino — 0.81 (0.62-1.06) — 1.09 (0.57-2.08) — 1.50 (0.69-3.26)

Country of birth

Western countries* 1.88 (0.52-6.78) 0.34 (0.08-1.47) 3.47 (1.35-8.93) 5.56 (1.74-17.76) 10.40 (1.61-67.36) 3.53 (1.00-12.43)

Asia 1.00 1.00 1.00 1.00 1.00 1.00

Comorbidities�
Asthma 1.69 (0.83-3.43) 1.87 (1.53-2.27) 2.93 (1.04-8.28) 1.85 (0.92-3.71) 3.01 (0.94-9.62) 3.93 (1.84-8.38)

Allergic rhinitis 1.69 (0.82-3.49) 1.71 (1.41-2.08) 1.80 (0.63-5.14) 2.22 (1.14-4.33) 1.00 (0.36-2.80) 3.61 (1.62-8.03)

Eczema 3.15 (1.16-8.53) 1.70 (1.31-2.20) 3.33 (1.07-10.31) 4.03 (2.30-7.07) 15.22 (3.02-76.78) 2.31 (1.13-4.70)

Boldface formatting denotes statistical significance, P < .05.

*Western countries: Australia, New Zealand, United Kingdom, North America, and Western Europe.

�Reference groups for each comorbidity (asthma, allergic rhinitis, eczema) are subjects without the disorder.

�Ethnic group tested simultaneously for each food allergy by age group (P value): for age group 4-6 years old, shellfish (.5132), peanut (.3676), tree nuts (.3580); for age group 14-

16 years old, shellfish (<.001), peanut (.0312), tree nuts (.0002).
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shown that peanut sensitization among our atopic children is com-
mon (27%),23 indicating exposure to the allergen. Despite this, our
survey shows a low prevalence of clinical allergy.

Singapore has a multiethnic population consisting of Chinese
(76.8% of the population), Malay (13.9%), Indian (7.9%), and
other races (1.4%; http://www.singstat.gov.sg/pubn/popn/
c2000sr1/t1-7.pdf). Our data showed that instead of white sub-
jects, Malays had a higher prevalence of peanut and shellfish
allergy, and Indians of tree nut allergy. This observation may
highlight the fact that within the Asian ethnic groups, a genetic

http://www.singstat.gov.sg/pubn/popn/c2000sr1/t1-7.pdf
http://www.singstat.gov.sg/pubn/popn/c2000sr1/t1-7.pdf


FIG 3. Life-threatening symptoms seen in peanut (n 5 119), tree nut (n 5 79), and shellfish allergy (n 5 958)

in all populations (Singapore, expatriate in Singapore, Philippines) and age groups (4-6 years, 14-16 years)

studied.

FIG 2. Age of onset of peanut (n 5 119), tree nut (n 5 79), and shellfish allergy (n 5 958) among all

populations (Singapore, expatriate in Singapore, Philippines) and age groups (4-6 years and 14-16 years)

studied.
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predisposition to atopy and allergic diseases is observed among
our Malays and Indians, who also have been shown to have a
higher prevalence of asthma24 and allergic rhinitis.25

In contrast with peanut and tree nut allergy, the prevalence of
shellfish allergy showed a strikingly different trend, with a higher
prevalence in Singapore and the Philippines compared with the
West. Reactions to shrimp and crab were the most frequently
reported, and this is likely related to the relatively higher
frequency of consumption in these populations. Shellfish allergy
and anaphylaxis are known to be common in the Asian
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population.12,26 Because dust mites are highly prevalent in this
region27 with high rates of sensitization,28 it has been suggested
that in this region, a high prevalence of shellfish allergy is related
to dust mite allergy,29 and that the primary sensitizing agent of
shellfish allergy is the tropomyosin (a panallergen and a major al-
lergen of shellfish) of dust mites, akin to the oral allergy syn-
drome in pollenosis, in which the inhalant induces a food
allergy reactions through cross-reacting allergens. The specula-
tion that dust mite tropomyosin is the cross-reacting allergen in
shellfish allergy in Asia arises from epidemiologic association.
However, case reports have also substantiated this notion.30-33

The possibility of allergy to anisakis (a parasite known to
contaminate seafood) contributing to the higher incidence of
shellfish allergy in Asians in our study is unlikely, because
anisakis-contaminated shellfish has not been detected in
Singapore (personal communication, February 2010: K. Lim,
Agri-Food and Veterinary Authority, Singapore)

The earlier ages of onset of peanut and tree nut allergy
compared with shellfish allergy (Fig 2) are similar to those ob-
served in other populations.5,10 Of interest is the lower frequency
of severe reactions (cardiorespiratory symptoms) in shellfish
compared with peanut and tree nut allergy (Fig 3). These food al-
lergies are known to be associated with severe reactions, and sev-
eral reports in Asia indicate that shellfish is the most common
food causing food allergy in Asia.12-15 Although the severity of
the food allergy reaction may be more related to the presence of
comorbidities such as asthma, another plausible reason for the
lower frequency of severe reactions in shellfish allergy compared
with peanut and tree nut allergy is the dilution by milder cases.
This notion further supports our impression that those with shell-
fish allergy resulting from cross-reacting dust mite allergy in the
tropics would contribute to the mild cases.

Subjects who had outgrown their allergies were included in our
study because our aim was to analyze the prevalence of these
allergies regardless of whether it had been outgrown. From our
analysis, the percentages that had outgrown peanut, tree nut, and
shellfish allergies were 13.4%, 10.1%, and 9.8%, respectively.
This is comparable to the rates of 20% for peanut and 10% for tree
nuts that have been shown in other studies.34 The natural history
of shellfish allergy has not been systematically studied, although
it is thought to be persistent because shrimp-specific IgE levels
stayed constant in subjects with shrimp allergy over a 24-month
period in a separate follow-up study.35

A prerequisite for emergency preparedness for emergency
treatment of anaphylaxis in the community is the availability of
self-injectable epinephrine.36 Our data showing a low frequency
of prescription of Epipen in our schoolchildren with peanut and
tree nut allergy support an earlier Singapore study.37 In the Phil-
ippines, self-injectable epinephrine in the form of autoinjectors is
not available, possibly because of cost constraints, and this is a
cause for concern. These data indicate that anaphylaxis induced
by food allergy is not optimally managed in these Asian countries
and contrast with the high frequency of prescribed epinephrine
autoinjectors in Canada38 and Australia.39

In conclusion, this survey on peanut, tree nut, and shellfish allergy
in 2 Asian populations substantiates the notion that the prevalence of
peanut and tree nut allergy is relatively low in Asian children, and
instead shellfish allergy is more predominant. This pattern contrasts
with the pattern of food allergy in other populations and supports the
findings of a recent meta-analysis that there is marked heterogeneity
in the prevalence of food allergy between populations.40
Clinical implications: There is heterogeneity in the prevalence

of peanut and tree nut allergy between populations, with lower
frequency in the Asian populations studied. In contrast, shellfish
allergy is more common in Asians.
REFERENCES

1. Sicherer SH, Sampson HA. Peanut allergy: emerging concepts and approaches

for an apparent epidemic. J Allergy Clin Immunol 2007;120:491-503, quiz 4-5.

2. Grundy J, Matthews S, Bateman B, Dean T, Arshad SH. Rising prevalence of al-

lergy to peanut in children: data from 2 sequential cohorts. J Allergy Clin Immunol

2002;110:784-9.

3. Sicherer SH, Munoz-Furlong A, Sampson HA. Prevalence of peanut and tree nut

allergy in the United States determined by means of a random digit dial telephone

survey: a 5-year follow-up study. J Allergy Clin Immunol 2003;112:1203-7.

4. Kagan RS, Joseph L, Dufresne C, Gray-Donald K, Turnbull E, Pierre YS, et al.

Prevalence of peanut allergy in primary-school children in Montreal, Canada.

J Allergy Clin Immunol 2003;112:1223-8.

5. Mullins RJ, Dear KB, Tang ML. Characteristics of childhood peanut allergy in the

Australian Capital Territory, 1995 to 2007. J Allergy Clin Immunol 2009;123:

689-93.

6. Pumphrey RS, Gowland MH. Further fatal allergic reactions to food in the United

Kingdom, 1999-2006. J Allergy Clin Immunol 2007;119:1018-9.

7. Bock SA, Munoz-Furlong A, Sampson HA. Further fatalities caused by anaphylac-

tic reactions to food, 2001-2006. J Allergy Clin Immunol 2007;119:1016-8.

8. Branum AM, Lukacs SL. Food allergy among U.S. children: trends in prevalence

and hospitalizations. NCHS Data Brief 2008;10:1-8.

9. Skripak JM, Matsui EC, Mudd K, Wood RA. The natural history of IgE-mediated

cow’s milk allergy. J Allergy Clin Immunol 2007;120:1172-7.

10. Sicherer SH, Munoz-Furlong A, Sampson HA. Prevalence of seafood allergy in the

United States determined by a random telephone survey. J Allergy Clin Immunol

2004;114:159-65.

11. Kajosaari M. Food allergy in Finnish children aged 1 to 6 years. Acta Paediatr

Scand 1982;71:815-9.

12. Thong BY, Cheng YK, Leong KP, Tang CY, Chng HH. Immediate food hypersen-

sitivity among adults attending a clinical immunology/allergy centre in Singapore.

Singapore Med J 2007;48:236-40.

13. Jirapongsananuruk O, Bunsawansong W, Piyaphanee N, Visitsunthorn N, Thongn-

garm T, Vichyanond P. Features of patients with anaphylaxis admitted to a univer-

sity hospital. Ann Allergy Asthma Immunol 2007;98:157-62.

14. Smit DV, Cameron PA, Rainer TH. Anaphylaxis presentations to an emergency

department in Hong Kong: incidence and predictors of biphasic reactions.

J Emerg Med 2005;28:381-8.

15. Goh DL, Lau YN, Chew FT, Shek LP, Lee BW. Pattern of food-induced anaphy-

laxis in children of an Asian community. Allergy 1999;54:84-6.

16. Sicherer SH, Burks AW, Sampson HA. Clinical features of acute allergic reactions

to peanut and tree nuts in children. Pediatrics 1998;102:e6.

17. Wang XS, Tan TN, Shek LP, Chng SY, Hia CP, Ong NB, et al. The prevalence of

asthma and allergies in Singapore; data from two ISAAC surveys seven years apart.

Arch Dis Child 2004;89:423-6.

18. Sicherer SH, Munoz-Furlong A, Burks AW, Sampson HA. Prevalence of peanut

and tree nut allergy in the US determined by a random digit dial telephone survey.

J Allergy Clin Immunol 1999;103:559-62.

19. Hourihane JO, Aiken R, Briggs R, Gudgeon LA, Grimshaw KE, DunnGalvin A,

et al. The impact of government advice to pregnant mothers regarding peanut

avoidance on the prevalence of peanut allergy in United Kingdom children at

school entry. J Allergy Clin Immunol 2007;119:1197-202.

20. Tariq SM, Stevens M, Matthews S, Ridout S, Twiselton R, Hide DW. Cohort study

of peanut and tree nut sensitisation by age of 4 years. BMJ 1996;313:514-7.

21. American Academy of Pediatrics, Committee on Nutrition. Hypoallergenic infant

formulas. Pediatrics 2000;106:346-9.

22. The LEAP study—a clinical trial on the prevention of peanut allergy Available at:

http://www.leapstudy.com/

23. Chiang WC, Kidon MI, Liew WK, Goh A, Tang JP, Chay OM. The changing face of

food hypersensitivity in an Asian community. Clin Exp Allergy 2007;37:1055-61.

24. Ng TP, Hui KP, Tan WC. Prevalence of asthma and risk factors among Chinese,

Malay, and Indian adults in Singapore. Thorax 1994;49:347-51.

25. Ng TP, Tan WC. Epidemiology of allergic rhinitis and its associated risk factors in

Singapore. Int J Epidemiol 1994;23:553-8.

26. Leung TF, Yung E, Wong YS, Lam CW, Wong GW. Parent-reported adverse food

reactions in Hong Kong Chinese pre-schoolers: epidemiology, clinical spectrum

and risk factors. Pediatr Allergy Immunol 2009;20:339-46.

http://www.leapstudy.com/


J ALLERGY CLIN IMMUNOL

nnn 2010

8 SHEK ET AL

ARTICLE IN PRESS
27. Chew FT, Zhang L, Ho TM, Lee BW. House dust mite fauna of tropical Singapore.

Clin Exp Allergy 1999;29:201-6.

28. Chew FT, Lim SH, Goh DY, Lee BW. Sensitization to local dust-mite fauna in

Singapore. Allergy 1999;54:1150-9.

29. Kandyil RM, Davis CM. Shellfish allergy in children. Pediatr Allergy Immunol

2009;20:408-14, quiz 14.

30. Crespo JF, Rodriguez J. Food allergy in adulthood. Allergy 2003;58:98-113.

31. van Ree R, Antonicelli L, Akkerdaas JH, Garritani MS, Aalberse RC, Bonifazi F.

Possible induction of food allergy during mite immunotherapy. Allergy 1996;51:

108-13.

32. Guilloux L, Vuitton DA, Delbourg M, Lagier A, Adessi B, Marchand CR, et al.

Cross-reactivity between terrestrial snails (Helix species) and house-dust mite

(Dermatophagoides pteronyssinus), II: in vitro study. Allergy 1998;53:151-8.

33. Pajno GB, La Grutta S, Barberio G, Canonica GW, Passalacqua G. Harmful effect

of immunotherapy in children with combined snail and mite allergy. J Allergy Clin

Immunol 2002;109:627-9.
34. Fleischer DM. The natural history of peanut and tree nut allergy. Curr Allergy

Asthma Rep 2007;7:175-81.

35. Daul CB, Morgan JE, Lehrer SB. The natural history of shrimp hypersensitivity.

J Allergy Clin Immunol 1990;86:88-93.

36. Simons FE. Anaphylaxis: recent advances in assessment and treatment. J Allergy

Clin Immunol 2009;124:625-36, quiz 37-38.

37. Tham EH, Tay SY, Lim DL, Shek LP, Goh AE, Giam YC, et al. Epinephrine

auto-injector prescriptions as a reflection of the pattern of anaphylaxis in an Asian

population. Allergy Asthma Proc 2008;29:211-5.

38. Simons FE, Peterson S, Black CD. Epinephrine dispensing for the out-of-hospital

treatment of anaphylaxis in infants and children: a population-based study. Ann

Allergy Asthma Immunol 2001;86:622-6.

39. Kemp AS. EpiPen epidemic: suggestions for rational prescribing in childhood food

allergy. J Paediatr Child Health 2003;39:372-5.

40. Rona RJ, Keil T, Summers C, Gislason D, Zuidmeer L, Sodergren E, et al. The prev-

alence of food allergy: a meta-analysis. J Allergy Clin Immunol 2007;120:638-46.



STUDENT’S PARTICULARS
Race: Chinese/Malay/Indian/Others: ________________________________Sex: M/F
Date of birth: _________________________________________________ (dd/mm/yy)
School:______________________________________ Class:____________________
Nationality: h Singapore h Others, please specify: __________________________
Where you born in Singapore?
h No. Please state the country where you were born: ____________________________

And the number of years you have been living in Singapore: ________________

h Yes. Have you spent more than 1 year in another country? h Yes h No h Not Sure

If yes, how were you when you spent the 1 year outside of Singapore?
h< 2 years old h 2 to 5 years old h >_ 5 years old

Please state the country and the period that you were there: _________________

PART 1: SURVEY QUESTIONS

1.Has your doctor ever told you that you have any of the following?

d Asthma Yes h No h Don’t know h

d Allergic rhinitis or Sensitive nose or Hay fever Yes h No h Don’t knowh

d Anaphylaxis Yes h No h Don’t know h

(very severe allergic reaction in which the throat swells up and closes the airway, or the child may lose consciousness)

d Eczema/Atopic dermatitis Yes h No h Don’t knowh

d Hives/Urticaria Yes h No h Don’t knowh

2. Have you ever had peanut allergy?

h Yes h No h Never eaten h Not sure, please explain_______________

3. Have you ever had allergy to nuts other than peanuts?

h Yes h No h Never eaten h Not sure, please explain_______________

4. Have you ever had allergy to fish?

h Yes h No h Never eaten h Not sure, please explain______________

5. Have you ever had allergy to shellfish (e.g. prawn, crab, lobster, squid, scallops, clams, oysters, mussels, crayfish)?

h Yes h No h Never eaten h Not sure, please explain______________

6. Other Food Allergy

h Yes please specify type of food:____________________

h No h Don’t know
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PART 2: QUESTIONNAIRE SURVEY

Section A: peanut allergy
If you have ever had peanut allergy, please answer the following questions.

1. About how old were you when you first ate peanut? ________ years old

1a. If you are not sure, can you give us an estimate? < 1 year old h

1 – 5 years old h

6 – 10 years old h

11 – 16 years old h

Don’t know h

Never eaten h

2. Did you react to peanut the FIRST time you ate them?

IF YOU ANSWERED ‘‘FOUND OUT BY ALLERGY TEST,’’

PLEASE SKIP TO QUESTION 8

Yes h

No h

Not sure h

Found out by allergy test,

no first reaction h

3. How old were you when you FIRST had a reaction to peanuts? _______ years old

3a. If you are not sure, can you give us an estimate? < 1 year old h

1 – 5 years old h

6 – 10 years old h

11 – 16 years old h

Don’t know h

QUESTIONS 4 to 7 DEAL WITH YOUR MOST SEVERE REACTION TO PEANUTS

4. During the MOST SEVERE allergic reaction to peanuts, did you have the following symptoms?

d Hives (urticaria, itchy rash like mosquito bites) Yes h No h Don’t know h

d Swelling of eyes (eyelids) Yes h No h Don’t know h

d Swelling of lips or face Yes h No h Don’t know h

d Vomiting Yes h No h Don’t know h

d Diarrhea Yes h No h Don’t know h

d Abdominal pain Yes h No h Don’t know h

d Congested or running nose Yes h No h Don’t know h

d Itchy throat or mouth Yes h No h Don’t know h

d Throat tightness or choking Yes h No h Don’t know h

d Coughing Yes h No h Don’t know h

d Wheezing or trouble breathing Yes h No h Don’t know h

d Faint or dizzy Yes h No h Don’t know h

d Loss of consciousness Yes h No h Don’t know h

d Redness of skin Yes h No h Don’t know h

d Other symptoms, please specifiy____________________________________________________________________

5. During this MOST SEVERE episode, about how long did it take for the

allergic reaction to occur?

In less than 10 minutes h

In 10 minutes to 1 hour h

In 1 to 2 hours h

In 2 to 12 hours h

After more than 12 hours h

Don’t know h

6. Did you need/use any of the following in that MOST SEVERE reaction?

d Treatment at emergency department or hospitalization Yes h No h Don’t know h

d Antihistamine (e.g. Piriton, Benadryl, Atarax, Zyrtec, etc) Yes h No h Don’t know h

d Epinephrine/Adrenaline (Epipen) Yes h No h Don’t know h

d Steroids/Prednisolone Yes h No h Don’t know h

d Asthma medicines (e.g. inhalers) Yes h No h Don’t know h

7. Have you had an allergy test to confirm the allergy to peanuts? Yes h

No h

Don’t know h

8. Have you ever seen a doctor for your allergy to peanuts?

IF YOU ANSWERED ‘‘NO’’ or ‘‘DON’T KNOW’’

PLEASE SKIP TO QUESTION 12

Yes h

No h

Don’t know h

9. Has a doctor ever prescribed injectable epinephrine (Epipen) for you?

IF YOU ANSWERED ‘‘NO’’ or ‘‘DON’T KNOW’’

PLEASE SKIP TO QUESTION 12

Yes h

No h

Don’t know h

10. Do you have injectable epinephrine with you at all times?

IF YOU ANSWERED ‘‘NO’’ or ‘‘DON’T KNOW’’

PLEASE SKIP TO QUESTION 12

Yes h

No h

Don’t know h

(Continued)
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PART 2. (Continued)

11. Why do you NOT carry injectable epinephrine with you at all times? Not necessary h

Avoid peanuts anyway h

Never been prescribed h

Not available h

Others, pls specify: h ___________________

12. Are you now able to eat peanuts without any reactions? Still have reactions h

Eat now with no reaction h

Haven’t eaten again h

Only react sometimes h

Don’t know h
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Section B: tree nut allergy
If you have ever had tree nut (other than peanut) allergy, please answer the following questions.

1. Which nut are you allergic to? (can tick more than 1) Almond h

Brazil h

Cashew h

Hazelnut h

Macadamia h

Pecan h

Pine h

Pistachio h

Walnut h

Others, pls specify____________

1a. If you are allergic to more than one nut, indicate which nut gave the most severe reaction

(leave blank if not sure).

Name of Nut: _______________

QUESTIONS 2 to 13 DEAL WITH YOUR MOST SEVERE REACTION TO NUTS

2. About how old were you when you first ate this nut? ________ years old

2a. If you are not sure, can you give us an estimate? < 1 year old h

1 – 5 years old h

6 – 10 years old h

11 – 16 years old h

Don’t know h

Never eaten h

3. Did you have an allergic reaction to this nut the FIRST time you ate it?

IF YOU ANSWERED ‘‘FOUND OUT BY ALLERGY TEST,’’

PLEASE SKIP TO QUESTION 9

Yes h

No h

Not sure h

Found out by allergy test,

no first reaction h

4. How old were you when you FIRST had a reaction to this nut? ________ years old

4a. If you are not sure, can you give us an estimate? < 1 year old h

1 – 5 years old h

6 – 10 years old h

11 – 16 years old h

Don’t know h

5. During the MOST SEVERE allergic reaction to this nut, did you have the following symptoms?

d Hives (urticaria, itchy rash like mosquito bites) Yes h No h Don’t know h

d Swelling of eyes (eyelids) Yes h No h Don’t know h

d Swelling of lips or face Yes h No h Don’t know h

d Vomiting Yes h No h Don’t know h

d Diarrhea Yes h No h Don’t know h

d Abdominal pain Yes h No h Don’t know h

d Congested or running nose Yes h No h Don’t know h

d Itchy throat or mouth Yes h No h Don’t know h

d Throat tightness or choking Yes h No h Don’t know h

d Coughing Yes h No h Don’t know h

d Wheezing or trouble breathing Yes h No h Don’t know h

d Faint or dizzy Yes h No h Don’t know h

d Loss of consciousness Yes h No h Don’t know h

d Redness of skin Yes h No h Don’t know h

d Other symptoms, please specifiy____________________________________________________________

6. During this MOST SEVERE episode, after you ate this nut, about how long did it take for

the allergic reaction to occur?

In less than 10 minutes h

In 10 minutes to 1 hour h

In 1 to 2 hours h

In 2 to 12 hours h

After more than 12 hours h

Don’t know h

7. Did you need/use any of the following in that MOST SEVERE reaction?

d Treatment at emergency department or hospitalization Yes h No h Don’t know h

d Antihistamine (e.g. Piriton, Benadryl, Atarax, Zyrtec, etc) Yes h No h Don’t know h

d Epinephrine/Adrenaline (Epipen) Yes h No h Don’t know h

d Steroids/Prednisolone Yes h No h Don’t know h

d Asthma medicines (e.g. inhalers) Yes h No h Don’t know h

8. Have you had an allergy test to confirm the allergy to this nut? Yes h

No h

Don’t know h

(Continued)
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SECTION B. (Continued)

9. Have you ever seen a doctor for your allergy to this nut?

IF YOU ANSWERED ‘‘NO’’ or ‘‘DON’T KNOW’’

PLEASE SKIP TO QUESTION 13

Yes h

No h

Don’t know h

10. Has a doctor ever prescribed injectable epinephrine (Epipen) for you?

IF YOU ANSWERED ‘‘NO’’ or ‘‘DON’T KNOW’’

PLEASE SKIP TO QUESTION 13

Yes h

No h

Don’t know h

11. Do you have injectable epinephrine with you at all times?

IF YOU ANSWERED ‘‘NO’’ or ‘‘DON’T KNOW’’

PLEASE SKIP TO QUESTION 13

Yes h

No h

Don’t know h

12. Why do you NOT carry injectable epinephrine with you at all times? Not necessary h

Avoid the nuts anyway h

Never been prescribed h

Not available h

Others, pls specify: h ___________________

13. Are you now able to eat this nut without any reactions? Still have reactions h

Eat now with no reaction h

Haven’t eaten again h

Only react sometimes h

Don’t know h
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Section C: shellfish allergy
If you have ever had shellfish allergy, please answer the following questions.

1. Which shellfish are you allergic to? (can tick more than 1) Prawn/Shrimp h

Crab h

Lobster h

Squid h

Scallops h

Clams h

Oysters h

Mussels h

Crayfish h

Snails h

Not sure which shellfish h

Others, pls specify: ______________

1a. If you are allergic to more than one shellfish, indicate which shellfish gave the most

severe reaction (leave blank if not sure).

Name of shellfish: ______________

QUESTIONS 2 to 13 DEAL WITH YOUR MOST SEVERE REACTION TO SHELLFISH

2. About how old were you when you first ate this shellfish? ________ years old

2a. If you are not sure, can you give us an estimate? < 1 year old h

1 – 5 years old h

6 – 10 years old h

11 – 16 years old h

Don’t know h

Never eaten h

3. Did you have an allergic reaction to this shellfish the FIRST time you ate it?

IF YOU ANSWERED ‘‘FOUND OUT BY ALLERGY TEST,’’

PLEASE SKIP TO QUESTION 9.

Yes h

No h

Not sure h

Found out by allergy test,

no first reaction h

4. How old were you when you FIRST had a reaction to this shellfish? ________ years old

4a. If you are not sure, can you give us an estimate? < 1 year old h

1 – 5 years old h

6 – 10 years old h

11 – 16 years old h

Don’t know h

5. During the MOST SEVERE allergic reaction to shellfish, did you have the following symptoms?

d Hives (urticaria, itchy rash like mosquito bites) Yes h No h Don’t know h

d Swelling of eyes (eyelids) Yes h No h Don’t know h

d Swelling of lips or face Yes h No h Don’t know h

d Vomiting Yes h No h Don’t know h

d Diarrhea Yes h No h Don’t know h

d Abdominal pain Yes h No h Don’t know h

d Congested or running nose Yes h No h Don’t know h

d Itchy throat or mouth Yes h No h Don’t know h

d Throat tightness or choking Yes h No h Don’t know h

d Coughing Yes h No h Don’t know h

d Wheezing or trouble breathing Yes h No h Don’t know h

d Faint or dizzy Yes h No h Don’t know h

d Loss of consciousness Yes h No h Don’t know h

d Redness of skin Yes h No h Don’t know h

d Other symptoms, please specifiy___________________________________________________________

6. During this MOST SEVERE episode, after you ate this shellfish, about how long did it

take for the allergic reaction to occur?

In less than 10 minutes h

In 10 minutes to 1 hour h

In 1 to 2 hours h

In 2 to 12 hours h

After more than 12 hours h

Don’t know h

7. Did you use any of the following in that MOST SEVERE reaction?

d Treatment at emergency department or hospitalization Yes h No h Don’t know h

d Antihistamine (e.g. Piriton, Benadryl, Atarax, Zyrtec, etc) Yes h No h Don’t know h

d Epinephrine/Adrenaline (Epipen) Yes h No h Don’t know h

d Steroids/Prednisolone Yes h No h Don’t know h

d Asthma medicines (e.g. inhalers) Yes h No h Don’t know h

(Continued)
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SECTION C. (Continued)

8. Have you had an allergy test to confirm the allergy to shellfish? Yes h

No h

Don’t know h

9. Have you ever seen a doctor for your allergy to shellfish?

IF YOU ANSWERED ‘‘NO’’ or ‘‘DON’T KNOW’’

PLEASE SKIP TO QUESTION 13

Yes h

No h

Don’t know h

10. Has a doctor ever prescribed injectable epinephrine (Epipen) for you?

IF YOU ANSWERED ‘‘NO’’ or ‘‘DON’T KNOW’’

PLEASE SKIP TO QUESTION 13

Yes h

No h

Don’t know h

11. Do you have injectable epinephrine with you at all times?

IF YOU ANSWERED ‘‘YES’’ or ‘‘DON’T KNOW’’

PLEASE SKIP TO QUESTION 13

Yes h

No h

Don’t know h

12. Why do you NOT carry injectable epinephrine with you at all times? Not necessary h

Avoid the shellfish anyway h

Never been prescribed h

Not available h

Others, pls specify: h ___________________

13. Are you now able to eat shellfish without any reactions? Still have reactions h

Eat now with no reaction h

Haven’t eaten again h

Only react sometimes h

Don’t know h
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