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ABSTRACT PAGE

Le, Thu T.K.
Nguyen, Duy H.
Vu, An T.L.
Ruethers, dhimo
Taki, Aya C.

Lopata, Andreas L.

A crossseectional, populationbased study on the prevalence of food allergies among

children in‘two different socio-economicregions of Vietnam

Pediatr Allergy*fmmunol

Abstract

Background: There is a paucity of data ¢ime prevalence of food allerdifA) in Vietham A
crosssectionalypopulatiohased studyvas conductedo evaluate the current prevalence of

FA among2-6-yearold childrenin two different regions in Vietnam.

Method: 'A structured, anonymous questionnaire, modified from published FA
epidemiological studieand based on EAACI guidelinesas distributed to parents/guardians
of participatingchildrenin Hue City (urbanareg and Tien GiandgProvince(rural areg. Data
collected from_the surveyere statistically analyzed to generate the prevalencsetff

reported and«doctor-diagnosed FA awveérarchingpattern of food allergens.

Results A totalof 8,620 responsewere collected (response rate 81.5@%)ildren in Tien
Giang reportednore thantwice the foodinduced adverse reactions seerchidren in Hue
(47.8%vs. 20.5%). In contrast, children in Hue showed higherregbrted FA (9.8%) and
doctordiagnosed FAates(8.4%)thanchildren in Tien Giang (7.9% and 5.0%, respectively).
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Crustacean was the predominant allergjucing food in both areas (330 of 580 cases,
56.9%), followed by fish, mollusk, beef, milk and egg. Howewgbstantial variatins of FA
patterns wereseen betweethe study sites. Geographic location andnaorbidities of other
allergic diseases were key risk factors of P&A{.001).

Conclusions_The prevalence of FA in Vietnamese childrennsgedo be higher than
previowsly ‘repored from other Asian countries. Crustacean is the predominant alergy
inducing, feed.among participating preschool children in Vietham. The variation of reported
food allergensourcesacross different socieconomic locations could imply different eating

habits or the participation of indoor and outdoor allergen exposure.

Key words: children, crustacean allergsh allergy,food allergy prevalence, Vietham.
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FA: Foodallergy.

EAACI: European Academy of Allergy and Clinical Immunology
IgE: Immunoglobulin E

ClI: Confidence Interval

OFC: Oral'Food'Challenge
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Dr An Thi Lam Vu
Faculty of Food Science and Technology, Nong Lam University of Ho Chi Minh City,

Linh Trung Ward, Thu Duc District, Ho Chi Minh City, Vietnam

Introduction

Food allergy (FA) an adverseimmune reactiorto food proteins, haa wide spectrum of
clinical presentationg;anging frommild skin problems t®evere systematic reactsimn the
most severe case, FA can lead to anaphylaxis and might result in déathnirtutes FA is
estimated toaffect alout 8% of children and5% of adults in the general population
worldwide ().

Children areamore likely todevelopfood allergies than adultfue toremainingcontroversial
causs, includingthe immatureimmune systenin childhood andir the inappropriate food
introductorypracties (2, 3). Eight food groups often referred ashe “Big 8”, account for
over 90%of“food allergic reactionsand includecow’s milk, egg, peanut, tree sutsoy,
wheat, fish and shellfisiExceptfor cow’s milk andegg allergywhich are ofteroutgrown,
most otherFAs often persistfor life (1). Sofar, no cure is available andhildhood FA

impose asubstantiahealth and economic burden for children émelr caregivers

The common foadcommaodities accounting for FA in children are cow’s milk, egg, peanut,
tree nutsand fish (4), while the first threefoods are the leading causefr paediatric
anaphylaxisn Westerncountries(5). In Asia theprevalence opaediatricFA seansto vary
betweenl.11-7.65%(6), and the patterns of F8howedmarkeddifferencefrom other parts

of the world(L):Recent studies among72yearold children from Singapore, Thailand, the
Philippinessand’Hong Kondemonstrated that shellfish allgrzvas dominant, but not milk,
egg or peanu{7, 8) Furthermore, ish was reported to be the predominant allergen in
adolescentsn the Philippines, Singape and Thailand9). Within Asia, sudies fromJapan
and Koreashowed differentFA patterns to most availableA data, with wheat allergy
particularlycommon inEast Asian countrie®). These dataveresupported by a recestudy
from Australia where large differences in allergy/anaphylaxis risk and trigger were

demonstrated between children born in Australia ahddren born in Asia (10). The
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variation of FA patternshroughout Asiandicates thategion specificandaccurate data on
FA prevalence andlinical patterns arerucial for an effective FA managemepbgramin

any community

In Vietham=about 4.4 millionchildrenaged 26-yearold attend kindergartesnaccouning
over 90% of all children at this age group in 20{4). The first populatiorbased study on
FA in adults vasrecenly performedby our group reveaing a high rate of FA in this
populationgselfreported FA (18.0%) and doctdragnosed FA (5.8%(12), while no data on
children is available so favWe soughtto evaluatethe epidemiologicand clinical features of
FA in Viethamesepreschool childrenThe possible variatianof childhoodFA prevalence
andits associatedisk factorsin socioeconomically different regions in Vietnawere also
investigated

Methods

Study designrand subjects

A crosssectional populationbasedstudywas conduced in preschool children aged from 2

to 6 yearsin 2016.Survey participants were randomly selectssihgthe cluster sampling
methodfromealist of 25 kindergartens in Hue city and 14 kindergartens in Cai Be district,
Tien Giang'povince,represenng a total 0f104,602preschool children in tweegiors (11)

The papetbased questionnaires were distributed to parents/guardians of childrenrat thei
kindergartensMost of the answer sheets were collected on the same day. The response rate
was calculated,based on the number of returned arsbhwets dividd by the total distributed

guestionnaires.

Samplersizercalculatio

To obtain'a statistical estimation of the prevalence of FA, the minimum sample size was
calculated based on the current estimated prevalence of FA in children (8%) in the general
population (13).the chosen precision of the estimation d=1/5p was calculated with a
statistical confidence of two standard errors of the mean z=1.96 (95% Confidestealint

(CI), P<0.05). The minimum necesgasample size calculated for children was 1,825

participants.

Study locations
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207 The study was conducted two different regions of Vietham: Hue City and Cai Be District
208 of Tien Giang Province. Hue Citig in the Centralregion of Vietham witha population
209 density of5,011 per squarekilometer. The main economic activities in Hue are tourism,
210 industry and aquaculture. Urbanisation has quickly taken placed in this city duerépithe
211 developmenteftourism. Hue has an average temperature 8€28verage humidity of 87%
212 and a total of 1,754.2 hours of sunshine per year.

213 Cai Be Districtisa rural arean the Mekong Delteof southernVietham. Thisriver-land
214 mixed townhasa population density of 657 paquarekilometer The major economic
215 activities in.Cai Be arecaaculture, rice and fruit farming. Cai -Béen Giang has an average
216 temperature of 28°C, average humidity of 80.4% and a total ¢f02.6 hours of sunshine
217 per year(14).

218

219 In this study, taking into consideration the effects of population density, lifesjyle and
220 environmental conditions, we defined participants in Hue City as living in urban radea a
221 participants from CaBe District as living in rural area.

222

223 Questionnaire. design

224  The questionnaitenodified frompublished studies in the US aAdia (7, 9), hadtwo parts:
225 part | asked the participant demographic information, and part Il contained teiongi@st
226 FA (Appendix S1, Supporting Information). The questionnaire was translated into
227 VietnameseThe content of the questionnaire and its translation were reviewed and approved
228 by the Human Research Ethics Committee at James Cook UniveiBityH6437) By
229 answering the questionnaire, tparents/guardiangave the informed consent to the study
230 and thepermission to use obtained child health information for research publEatimh
231 reports.

232

233 Definitions

234 We established‘a set of criteria to define-sgfforted and doctatiagnosed FA in this survey
235 based orthe"most recent iltopean Academy of Allergy and Clinical Immunolog)A&CI)
236 guidelines onyEA and anaphylaxi$5). In specific, the suggestive symptoms of FA were
237 considered including persistent symptoms towards food ingestion and-toewoence of
238 two or more different clinical presentatio(i®). The typical symptoms for Igkhediated FA
239 included hives/urticaria or angioeden@m vomiting or gastrointestinal symptomsr

240 anaphylactic reactions (i.e. reduced blood pressure, loss of consciousness, chestl pain a
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weak pulse) after food intake. In this study, children with only one sympbbm
hives/angioedema were also defined as food allemgicincluded.

Salf-reported FA was the group of participants who fulfilled the above criteria and reported
having FA.

Doctor-diagnesed FA was the group of participants with sedported FA, which was
clinically confirmed by a medical practitioner.

Food-induced adverse symptoms. any abnormal clinical response that occurs following
ingestion of a food or food component.

Family history of FA was defined when the participahad in their immediate family a
member with FA

Coexisting @other-allergic diseases was defined when the participahad any other allergic
diseases including pollen allergy, antibiotic allergy, asthma, eczema etc.

Statistical analysis

The survey data weranalyzedand plotted usinghe IBM SPSS Statistics for Windows,
version 24.0and GraphPad Prism version 7.08ontinuousvariables were presented as
medan and interquartile range (IQRCategorical data wereompared by usingeither
Fisher's exact test achi-squardestwith a 2tailed P-value. TheWilson/Brown method as
performedto_provide a 95%CI of proportions Multiple logistic regression modelas used
to study the association between multiple risk factors and the incidence of daviog-
diagnosedA. A P-value of <0.05vas considexd asstatisticallysignificant for all tests.
Results

Participants

A total of 8620 questionnairesvere completed and returnefiom the two survey sites
(response ‘rate 81.5%lhe survey in Hugained a higher response ra@8.6%) tharin Tien
Giang(69.5%).Minimal differencein gender distribution was observed across the two survey
sites.The agemedian(IQR) of the participants was {2-6) years in Hue and &{6.5 years

in Tien Giang="Thedemographic characteristics of participaticigldren are presented in
Table 1.

Comparison of reported food-induced adverse symptomsetween children in Hue and

Tien Giang

This article is protected by copyright. All rights reserved



273 Children in Tien Giang were reported to hawece the foodinduced adverssymptons than
274  children in Hug(47.8% vs. 20.5%{Table 1) However, selreportedFA in Hue (9.8%) was

275 higher than in Tien Giang (7.9%)0able 2) In the perceived FAgroup more children in Hue
276 presented taoctors formedical advice91.6% compared to 76.7% in Tien GiaQyerall,

277 the prevalencef life-time doctor-diagnosed childhodelA in Huewas 8.4%, nearly double
278 the rateof 5.0% in Tien GiangR<0.0001).

279

280 Suspected FA children in Hue reported less concurrent episodes than thasge Giafig (an

281 average of 1.4 episodes compared to 2.0 episodes, respectively). Hives, diarrheaead naus
282 or vomiting, were the most predominant clinical presentations reported. Ten patscipa
283 (0.2%) in Tien Giang experienced severe symptoms (i.e. loss of consciousness bitvod in

284  pressure, chest,pain and weak pulse) due to FA while in Hue, only one cassporésdr

285 (0.02%) (Figure 1).

286
287 Distribution of the major food allergensin FA children in Hue and Tien Giang

288 Mostof theaffected subject6é/8.1%)reportedfood adverse symptom® onlyone fooditem;
289 13.1% reported adverse reactionsvio different fooditemsand 7.1% had reactions to more
290 than twodifferent foodgroups Crustacean wasé most predominanallergy causingood
291 typein both Hue (50.1%) andiien Giang(30.699, while thedistribution of the remaining
292 ‘Big 8 food group werevery different (Figure 2) Statistically significant differencsewere
293 seen in the prevalence of crustace mollusk, beef, milk, wheat and tree rallergies
294  between children in Hue and Tien Giaf(.05)(Table 2)

295
296 Contribution of environmental factors to FA incidence

297 Genetic and"environmental factors are reported to play a role in the develagnén(l,

298 17). In thissstudy, we analyzed the contribution of geographical location, gender ahd fam
299 history of FAwas well as coexisting other allergic diseases to the FA incidencenigy usi
300 multivariable logistic regression modé\. strong influence oparticipantlocation and atopic
301 conditions to FArisk was observeth this study Children living inHue (urbanareg have a
302 higher risk of having FA than children living ifien Giang OR: 3.902 P<0.001).The FA
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ratewas found to be 3.428 times higherparticipantswith otherexistingallergic diseases
(P<0.006). Gnder andfamily history of FA showed no impacbn FA risk in this study
population(Table3).

Discussion

This populationbased surveys the firstto establishthe prevalence of seteported FA
(8.9% and doctodiagnosed FAR.7%) in Vietnanmese childrenOur findings indicatearge
variatins of FA prevalencebetweentwo survey siteswith different socieeconomic
backgroundsThe ppulation living in the urban argmesented higher prevalence oFA but
also had a'higher rate of doctor consultation to diagnds&. Most participants(78.1%)
reported adverse symptoms daly one food goup, with crustacearthe dominating food
allergen Hives andgastrantestinaltract problemswere the mostcommonlyreportedclinical

symptomdor.beth regions.

We observed a higher rate of seffported FA(8.9%) than doctordiagnosed FA(6.7%%0),
consistent'with gevious assessments afuestionnairdased FAratesin Asian populatioa
(1.11 - 7.65%)6). This variationappears to bdeterminedby the complex athophysiology
of adverse reaction® food and the perception of respondentstiois disease Common
aetiology in paediatrics with foetlatedadverse symptoms are immumediatedFAs and
nonimmune mediated food intoleran¢®8). There islack of strongevidenceto differentiate
FA from food intolerance exclusivelyase on reported clinical historyespecially in Asian
communities Among doctor-diagnosechilk allergic participantstwo thirds of participants
presentedgastrointestinalsymptomswhich might imply thecontribution of other food
induced disordersather than true FAA food outbreak suspected to ban acute allergic
reaction tea=new formula productvasrecorded in19 out of 229 hospitalised children
2009 (19)«dnfertunately, no allergens were identifiedie to the constraint afiagnosic
capacityin.\ietnam Further investigatioswill exclude other notmmunoglobulin E(IgE)-
mediated Rs,, such as Food Proteinduced Enterocolitis Syndromand eosinophilic
esophagitis irthe paediatricpopulation to give amccurate estimation of true F#evalence
(20).
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334 Patient’s clinical history of FA is the initishotive for further diagnosti@analysis however
335 only 4 to 5%of the selfreporing FA populationis generallyconfirmed as true FA (4).
336 Parentreported FAiIn Thai children was found to b@.3%, but reduced to 1.1% when
337 confirmed byoral food challeng¢OFC) (21). A survey ofSingaoreborn childrenaged 46
338 yearsshowed-the variation of seléportedFA to shellfishwith 7.22% as compared to a rate
339 of 1.19 % withconvincing historyFAs (7). As it was consistdly concluded in previous
340 studiesan‘accurateliagnostic proceduref IgE-mediated~A mustcompriseof multiple tests
341 including skin prick tesng, measurement of serum specific Igid OFC (22). However,
342 only limited.servicesareavailablein Viethamfor diagnesing FA particularly inrural areas.
343 Most commercial diagnostic tedisat arereadily available in Western countries, including
344 IgE quantification and skin prick tests, are not registeregantially availableto private
345 patients and ispecialzed clinics. In the presented study, data could not be collefttethe
346 onset of adverse symptoms thaight have bettersuppored differentiaing between IgkE
347 mediated and nelgE mediated FAThis is one of the biggest challenges in studying the
348 prevalence of FA in a country where only a few pedieeaccesdo correct FA diagnosis.
349 This paperbased survey on health conditionsswhought to bea rathernew practice for
350 most Vietnameseso weaimed and succeeded latepng the questionnaire as simple as

351 possible taachieve a highesponse raté81.5%).
352

353 This study revealea distinctdistribution of the “Big 8" food allerges in Vietnamese
354 children. Unlikethe patterns othildhoodFA from Westernpopulations previous studies in
355 Asian populatios showed the predominance of shellfish and fdlergy rather thanegg,
356 cow’s milk and peanut (6, 7, 9and thistendency wasalso determinedn this survey:.
357 Children fran rural and urbarVietnam reportedhigheradverse reaction ra¢o seafood
358 then beef,,milk and egg. The predominance of seafood allergy in Asia migltitnedfor
359 the availabilityand high consumption of this food commodi®B). In Vietham,the average
360 fish consumptions with 33 kg per capita per annumuchhigher than thaevorld’'s average
361 consumptiomef21 kg (23). The impact ofethnic characteristic® seafood allergyn Asian
362 communitieswas validatedin a study among expatriaend local Singaporean children
363 revealing the predominaa of shellfish allergyn local childrencompared with expatriate
364 children(7).

365
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Considering ethniccharacteristicsand cultural dietary practiceswe found considerable
variatiors of FA prevalence among urban and rural population in Vietr@mstacean and
milk allergy are predominant ichildren inHue (urban areaHowever, here wasnsufficient
data onthe consumption of these commoditibstween the two areas pwmstulateFA risk.
The highrincidence ofhellfish allerg in urban childremrmight berelated tohigher exposure
to indoor allergenss discussed in the current literat(@d). For instanceindoor mites were
docunented tocrossreactwith the major shelfish allergentropomyosin (25)and storage
mites were identifiedin indoor environmentsin the north of Vietham(26). In contrast
children inthe Tien Giang province showed a much higher prevalemo®llusk wheat tree
nutsand beefRecent studies in the US and Sweden documented the association of red meat
allergy to tick'biteq27, 28) which was explained by the croseactivity of a carbohydrate
oligosaccharidé galactosdpha-1,3galactoseén mammalian meat ana similar component
foundin the saliva of tick Children from rural areas araore likely to haveick bitesthan
thosein the city(29), and thereforenvironmentafactas might contributeto the high rate of
beef allergy inchildren inTien Giang.Similarly, the highincidenceof wheat and tree nut
allergyin this.subpopulation mightte explained byhe possiblecrossreactivty of thesefood
allergens with otheaeroallergensabundantn therural area It shouldbe notedthat wheat is
not a staplefoodin Viethamandno data on gluten intolerana® Coeliacdiseasehave been
reportedso _farin this population.This will be of interest for further investigation on the

influence of environmental factors to FA.

The data from the multivariable logistic regression analysis of demographkidactors
(gender, family history of FA, coexisting other allergic diseases and geagraphtion)
demonstrated a strong contribution of coexisting other allergic dise@®s 8.428,
P<0.006) to FA.incidence, but not a family history of FARE1.018, P=0.961). FA is
thought to._run.in a family17). However, the contribution of a family history of FA ttee
risk of FA development remains inconsistent among studies (30, 31). In thet stesky, we
did not apply=any additional logistic regression models to further assess intiviglua

factors fortEA.

The strengths of this study are the large populdtimsed datasen & 8,620) collected at two

different socieeconomical survey sites and the high response rate (81.5%). The limitations of
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this study are the sedfdministered data on FA and therefore the response might contain
recall bias. Our target population were children age frefny2ars and the information on
children outside this age group with potentially different FA rates have not beledad.

There are several factors such as the disparity of the medical faaiftmsy rural and urban
areas in'Wietnam and the economic circumstances of participants that might contribute to the

variation on reported FA rates among the two study sites.

In conclusion this study contributeto the currenpaucity of FA datain the boaderAsian
population ands thefirst to profile this emerging epidemic in Vietnar@ur study clearly
showed that FA igprominent inVietnam, but unexpectedpatterns offood allergies are
perceived Adargevariationof FA incidencewas observed subpopulatiosfrom rural and
urban regionsimplying possibleimpacs of living conditions. Further investigatios are
necessary taonfirm the true prevalence ofFA and possible cros®activiies between
different allergen sourcesor a precise diagnosis anletter management of theerious

childhoodillness
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TABLE 1. Demographicsf participaing children inHue and Tien Giang

Variable, n (%) Hue Tien Giang | Difference,P | Total study
population
Total 4,443 4,177 8,620
Female 2,206 (49.6) 2,120 (50.8) 0.2860| 4,326 (50.2)
Male 2,239 (50.4) 2,055 (49.2) 0.2860| 4,294 (49.8)
Age group(years)
2to<3 1,140 (25.7) 52 (1.3) <0.0001| 1192 (13.8)
3to<4 1,365 (30.7) 655 (15.7) <0.0001| 2,020 (23.4)
4106 1,940 (43.6)] 3,467 (83.0) <0.0001| 5,407 (62.7)
Age, Median,(IQR) 4(2-6) 6 (2-6.5)
Reported adverse reactions t
911 (20.5) 1,994 (47.8 <0.0001 2,905 (33.7)
food
SelfreportedrA 433 (9.8) 330 (7.9) 0.0026 763 (8.9)
Seeking medical advice for
At 394 (91.6) 250 (76.7) <0.0001 644 (84.4)
Doctor-diagnose&A 373 (8.4) 207 (5.0) <0.0001 580 (6.7)
FAto 1 food group 328 (87.9) 125 (60.4) <0.0001 453 (78.1)
FA to 2 different food groups 40 (10.7) 36 (17.4) 0.9084 76 (13.1)
FA to more than'2 different
4(1.1) 37 (17.9 <0.0001 41 (7.0)
food groups

' Among subjectsvith self-reported FA.

The Fisherswexact test was performesing GraphPad Prism for Windows (GraphPad

Software, La Jolla California USAD obtainP values.
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Selfreported FA

Doctor-diagnosed FA

Hue

Tien Giang

Difference, P

Entire study

population

Hue

Tien Giang

Difference, P

Entire study

population

Any foed

9.75 (8.91-10.65)

7.90 (7.12-8.76)

0.0027

8.85 (8.27-9.47)

8.40 (7.62-9.25)

4.96 (4.34-5.66)

<0.0001

6.73 (6.22-7.28)

TABLE, 2: Comparison of the prevalence of self-reported FA and doctor-diagnosed Fé saitvey populations.
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Crustacean

5.22 (4.61-5.92)

4.29 (3.71-4.94)

0.0415

4.77 (4.34-5.24)

4.79 (4.20-5.46)

2.80 (2.34-3.35)

<0.0001

3.83 (.344-4.25)

Fish

1.55 (1.23-1.96)

1.70 (1.35-2.14)

0.6097

1.62 (1.38-1.91)

1.37 (1.07-1.76)

1.10 (0.83-1.47)

0.2845

1.24 (1.03- 1.50)

Mollusk

0.90 (0.66-1.22)

2.13 (1.73-2.61)

<0.0001

1.50 (1.26-1.78)

0.72 (0.51-1.01)

1.36 (1.05-1.76)

0.0038

1.03 (0.84-1.27)

Beef

0.34 (0.20-0.56)

2.32 (1.91-2.82)

<0.0001

1.30 (1.08-1.56)

0.27 (0.15-0.47)

1.46 (1.14-1.87)

<0.0001

0.85 (0.67-1.06)

Milk

0.81 (0.59-1.12)

0.26 (0.15-0.47)

0.0006

0.55 (0.41-0.72)

0.70 (0.49-0.99)

0.22 (0.11-0.41)

0.0012

0.46 (0.34-0.63)

Egg

1.15 (0.87-1.51)

1.10 (0.83-1.47)

0.9187

1.13 (0.92-1.37)

0.95 (0.70-1.28)

0.74 (0.52-1.05)

0.3471

0.85 (0.67- 1.06)

Wheat

0.07 (0.020.20)

0.50 (0.33-0.77)

0.0001

0.28 (0.19-0.41)

0.07 (0.02-0.20)

0.38 (0.24-0.62)

0.002

0.22 (0.14-0.34)

Peanut

0.47 (0.31-0.72)

0.36 (0.22-0.59)

0.5046

0.42 (0.30-0.58)

0.27 (0.15-0.47)

0.31 (0.18-0.53)

0.7226

0.29 (0.20-0.43)

Soy

0.18(0.09— 0.35)

0.26 (0.15-0.47)

0.4934

0.22 (0.14-0.34)

0.16 (0.08-0.32)

0.17 (0.08-0.35)

>0.9999

0.16 (0.10-0.27)

Tree nuts

0.07 (0.02-0.20)

0.43 (0.27-0.68)

0.0006

0.24 (0.16-0.37)

0.02 (0.00-0.13)

0.31 (0.18-0.53)

0.0007

0.16 (0.10-0.27)

Other foods

0.41 (0.26-0.64)

0.53 (0.35-0.80)

0.4314

0.46 (0.34-0.63)

0.25 (0.14-0.44)

0.29 (0.16-0.50)

0.8354

0.27 (0.18-0.40)

All data were analyzed using GraphRatdsm for Windows. The Wilson/Brown method was used to calculate the 95% Cls.d-&staet test

and Chisquare test were used (where appropriate) to compare the prevalence in twoastpslyAP valueof <0.05 was denoted as statistical

significance(highlighted in bold).
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TABLE 3. Multivariable logistic regression analysis of demographic fadtorBA.

Risk factor OR P value
Gender Female/ Male) 1.567 0.172
Family history of FA (Yes/ No) 1.018 0.961
Co-existing ether.allergic diseasegée§/ No) 3.428 0.006
Participantocation (Hue/ Tien Giang) 3.902 <0.001

Binary logistic regression was performed in SPSS Statistics for Winogenerat®©Rs. A
P value of <0:08vas considered as statistical significan
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A Reported food-induced B Self-reported FA C Doctor-diagnosedrFA
adverse symptoms
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® Hives & Stomach pain
B Eczema # Nasal congestion or a runny nose
A Redness of the skin or around the eyes Slight, dry cough
¥ Trouble swallowing Sneezing
Itchy mouth or ear canal Chest pain
® Odd taste in mouth Weak pulse
B Swelling of the lips, tongue and/or throat ® Drop in blood pressure
A Nausea or vomiting Shortness of breath or wheezing
¥ Diarthea B Loss of consciousness

FIGURE™1 Proportion ofreported tinical symptomsin participating childrenn Hue and Tien GiangA. Reported foodnduced adverse
symptoms(n = 2,905).B. Reported adverse symptoms in gelforted FA participanth = 763) C. Reported adverse symptoms in doctor

diagnosed FA participants (n = 580)
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Reported foodinduced Selfreported FA Doctor-diagnosedrFA
adverse symptoms

A n=911| B n=433| C n= 373
Hue
Crustacean
Fish
B Mollusk
B Beef
Total =1,073 Total =496 Total =425 Milk
Egg
D n=19% | E n=330| F n=207 | ™m Wheat
Peanut
Soy
Tree nuts
Other foods
Tien Giang
Total =2,192 Total =580 Total =382

FIGURE"2"Comparison of the distribution of reported food groups eliciting clinical readtigoarticipating children in Hue andér Giang
A. Reported foodnduced adverse symptonmsHue (number of participants = 911);B. Selfreported FA in HugC. Doctordiagnosed FA in
Hue; D. Reported foodnduced adverse symptoms in Tien Giakg;Seltreported FA in Tien Giandr. Doctordiagnosed FAn Tien Giang

The totalnumber of reported food groups is presented for each stadyaad symptom group.
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