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ABSTRACT: (250 word3$

Background

Asian infantssborn in Australia are 3 times more likely to develop nut alleegyrtonAsian
infants andgrates of challengeoven food allergy in infants have been found to be
unexpectedly high in metropolitan Melbourne. To further investigate risk factorstfor nu
allergywe assessed thehole of State prevalence distribution of paregerted nut allergy

in 5 year oldchildren entering school.

Methods
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Using the 201®chool Entrant Health Questionnaa@ministered to all 5 year old children in
Victoria, Australia we assessetie prevalence giarentreportednut allery (tree nut and
peanut) and whether this was altereddyyion of residence, socioeconorstatus country of
birth or history of migrationPrevalence was calculated as observed proportion with 95%
confidenceintervals (CIRisk factors were evaluated usingltivariable logistic regression
and adjusted forappropriate confounders.

Results

Parentreported.nut allergprevalence wa38.1% (95%CI 2.9-3.2) amongst a cohort of nearly
60,000children it wasmore common amongst children of mothers with higher education
and socioeconomic index aftess prevalent amongst children in regional Victoria than in
Melbourne While children bornn Australiato Asiartbornmothers (aOR 2.67 95%CI 2.28,
3.27) were more likely to have nailergythan nonAsian children childrenbornin Asia

who subsequentlgnigrated to Australiavere at decreased risk mdit allergy (aOR 0.1

95%CI 0.03, 0.31).

Conclusion
Migration from Asia after the early infant period appears protective for the development of
nut allergy. Additionally rural regions have lower rates of nut allergy tbeyan areas.

Key words: food allergy, migration, nut allergy, peaallgrgy, prevalencgtreenut allergy

Abbreviations:

SEHQ School Entrant health Questionnaire
OFC: oralfood.challenge

SPT: skin pri&test

IgE: immuneglebulin E

Word count:2467
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93  Food allergy is thought to be on the rise although populatioradatsparsith little known
94  about what environmental factors may be contributing to the riseri¥e appears highest in
95 youngchildren with a 5fold increase in food-induced anaphylaxis in children aged 0 to 4
96 yearsbetween 2005-201i2 Australia[1]. Peanuts and tree nuts are two of the most common
97 foods that cause allergic reactid8@§ arethefood allergies thaaremost likely b persis{3]
98 and also have the highest lifetime risk for both anaphylaxis and anaphylaxistgnptial
99
100 We have previously shown unexpectedly high rates of nut allergy in a population-based
101 cohort the HealthNuts studyn Melbourne Australiavith 3% (95%CI 2.4-3.8) of one year
102  old infants'demonstrating challenge-proven peanut all&ijgyve have also shown that
103  infants born in Australia to Asiaborn parents are at significantly higher risk of nut allergy
104 than those bornto Australian-born parents [6lt4$ not clear whether this finding is an
105 effect of ethnicity or migrgon. Here, we extend this work by exploring the role of migration
106  and timing of migration (before or after birth of the child) frAsianand other countries to
107  Australia
108
109  Using a whele oftate School Entrant Health Questionnaire (SEHQ) administer@@ @00
110 children‘at school entry (average age 5 years)ainedto sssess the prevalencepganut,
111 tree nutand cembined nut allergy Victoria, Australiain 2010.We alscaimed to explore
112  the role ofgeographical region of residence, socioeconataituisand migratiorto Australia
113 on nut allergy prevalence in young childigrthe population level.

114

115  Methods

116  The poplationin‘this analysis consists of children beginning primary school in the state of
117  VictoriajAustralia, during 201QJanuaryDecember school year).

118

119 1. School Entrant Health Questionnaif8EHQ)

120  The School Entrant Health Questionnaire (SEHQ) is a parent or guardian report instrument
121  that records,information about chidghis health and wellbeing as they begin primary school
122 in Victoria, Australialt wasdeveloped in 199687 [8] and hasincebeen annually

123  administeredo parents and guardians of preparatory grade children through the Victorian
124  Primary School Nursing Program P8NP)of the Department of Education and Early
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125  Childhood Developmen{DEECD).The parent -completed questionnaires were scanzaed

126  convertedo an excel file which wathen converted to STATAor statistical analysis.

127

128  Definitions

129  An affirmative response to the questibave you ever been told by a doctor that your child
130 has an allergy problefi was classifieds a parenteporteal allergy. Parents reporting any
131  allergy were.asked tspecifyto which food, using a checkbavhichincluded milk, peanut,
132 egq, tree nuts,.soy, wheat, drglh/shellfish.These were thenly questions about allergy that
133  wereincluded inithe SEHQ and no further information relevant to food allergy was collected.
134

135  Demographic and environmental exposunesvkn to be associated with allergic disefism
136  the HealtiNuts.eohor{9] and inother literature were consideredaar analysisThe

137  following relevantvariablescould beextracted from the SEHQ@hild’s age and gender,

138  mother’s country of birth, child’s country of birth, postcadeesidencemother’slevel of

139  educationpantiocal Government Area (LGA) of residendédne Australian Statistical

140 Geography Standard§GS) was used to give a measure of remotenessdoas

141  geographical regiorAustralian states and territories are divided fte Remoteness Areas
142  (RAs) based.on fative access to servicdaner Regional AustraligMajor Cities of

143 AustraliazOuter Regional Australia, Remote Australia and Very Remote Ausadittodes
144  of residencevere converted to RA#ustralian Statistical Geography Standard (ASGS):
145  Volume 5= Remoteness Structure, July 2011 (cat. no. 1270.0.55.005)).

146

147  The country of birth variable for mother and childs collapsed int8 categoriesAustralia,

148  East Asia, England, NZ, India, USA and South Africa and unkn&ast Asian countries

149 included China, the Philippines, South Korea and Hong Kong. The group termed ‘unknown’
150 comprised. patrticipant®r whom country of birtldata weré missing.

151

152  To determinessocieconomic status,gstcode®f residencavere matcheavith data from the

153  Australian"Burau of StatisticsSocioeconomic Indexes for AreaSEIFA) to obtain the

154  Index ofRelative SocieEconomic Advantage and Disadvantage (IRSAd)each child

155  [10]. This Index takes into account economic and social conditions of people and households
156  within an area, including both relative advantage and disadvantage measures.

157

This article is protected by copyright. All rights reserved



158 2. Statistical analysis

159  Prevalence oparent reported allergy using SEH@he prevalence of individual allergies (to
160 any food and separately for each of seeenindividual foods/food groups), eczema and

161  asthma were calculated as the observed proportion with 95% confidence ir(ervéds the
162  population prevalence calculated assuming a binomial sampling distrilftitjoines were

163  mapped for Victorian regions and metropolitan Melbourne by region and individoal L

164  GovernmentAeas.

165

166  Risk factors for nut allergyFor theseanalyses;peanut allergy” and “tree nut allergy” were
167 combined as a single category of “nut allergy”. Although peanuts are technically legumes
168  groundnuts, treaut and peanut allergies are clinicadiynilar and often ccexist[11].

169  Multivariableslegistic regression was used to examine the association behedbree

170  exposures.of.intereqtl) location (LGA region); (25ocioeconomic statSEIFA, maternal

171  education){3) maternatountry of birth and child country of birth (as a marker of

172 migration)“andtheisk of nut allergy in the child. All three factors were includea isingle

173 regression modeao estimated odds ratios measure the association between the exposure and
174  the rik of the outcome adjusted for the other two exposures. All models were additionally
175  adjusted forssex of child.

176

177  Based on our previous findings, Wepothesised that tigrevalence of nut allergn the

178  child would,be modified by the relationship between maternal country of birthyatme

179  child's country=ef birth e.g. children with a mother born in Asia would have a lower

180  prevalence\of feod allergy if the child was also born in Asia, compared with tkebelmilg

181  born in Australia. We examined this hypesis by fitting interaction terms in the

182  multivariable"logistic regression modé&here wastrong evidence an interaction between
183  child’s county of birth, mother’s country of birth and nut allergy (p=0.0048 therefore

184 investigated the relationship between the child’s country of birthtendsk ofnut allergy,

185  stratified by maternal country of birth. For this model, the country of birth vasi&tihéd

186 and maternaljverecollapsed furthewith East Asiaand India combined into one category
187 termedAsia’.

188
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189  The results of the statistical modelling described above are presented in theftables

190 estimatedbdds ratios and 95% confidence intervals (Ms)ta were analysed using Stata
191  version 13.1 (StataCorp, College Station, Texas, USA).

192

193  Ethics Approval

194  Ethics approval'was grantdég thehuman research ethics committees ofRogal

195  Children’sHospital(HREC#34168)and approved bthe VictorianDepartment of Education
196 and Early €hildhood Development.

197

198

199 Results

200 In 2010, 665444.children were enrolled in m@egiorygrade of which 57,005 (8348 parents
201  returnedthe SEH(Q(2010-2012 peparatoryenrolments wererovided by théPerformance
202 and Evaluation'Division, Department of Education and Early Childhood Developmbeat
203 mean ag®f participating childrenvas 4.9 years (SD 0.44 years, median age 5 y&ar&o
204  were maled4.5% of mothers had a tertiary degree, ZOwlere born tAustralian born

205  mothersand90.2% of children were born in Australi@able 1) More thar®0% of the

206 parents reported that theinild’'s overall health was very good excellent Major cities

207 compised73.1% of the SEHQamplewith inner regional comprising 20.7% and outer
208 regional, remote and very remote contributing 6.2%.

209

210 Prevaknce.of-parenteported peanut and tree nut allergy

211 The overallprevalence piarent-reported food allergyas5.07% (95%CI 4.89-5.2%)able
212 2). Theprevalence oparent-reported peanut allergy was 2.68%£0Cl2.55-2.82) andree
213 nuts wasli67%(95%ClI 1.57-1.78). The prevalence of any nut allergy was 328%(]
214 2.95-3.23).

215

216  Differences imut allergy prevalence by region and socioeconomic status

217  Figure 1a displays the distributiamd prevalencef nut allergy in the 30 Local Government
218  Areas (LGAs) amongst the four geographical regions of metropolitan Melbourne. The overall
219  prevalence of nut allergy the metropolitan area w8s4% (95%CI 3.22-3.58).

220
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Figure 1bshows thelistribution andprevalenceof nut allergyacrosgshefive non-
metropolitanVictorian regions (Loddon Mallegn=3585), Grampians (n=2615), Barwon
South Wes{n=4198) Hume(n=3199) and Gippsland (n=2910pverall the prevalence of
nut allergy across tkenon-metropolitanregions wa£.38% (95%CI 2.16-2.60), varying
from 1.82% in"Gippsland to 2.55% in Barwon South West.

After adjusting for maternal and child country of birth, nut allergy was more commonly
reported amongst childreri mothers with higher education levels and higher socioeconomic
index (Table 3). When thes$wo factorswere included in the modeherewaslittle
difference'in_nut allergprevalence betwedhenine Victorian regions.

In a separate model using a classification of region based on remoteness, the ASGC
Remoteness Area Indetaerewassome evidencef less nut allergy amongst children
residing ininner regionaVictoria (OR 0.8 95%CI 0.67-0.9%nd outer regional Victoria (OR
0.51 95%Cl 0.51-1.03) than major citiesin adjusted logistic regression models for

socioeconomie.stattendmaternalkeducation.

Relationship between migration and nut allergy
The prevalenee of nut allergy amongst children by child and maternal country of birth is

presented in Figure 2a.

Children born to Asian mothers were less likely to have nut allergy if theybhoendan Asia
and subsequently migratéml Australia(@OR 0.1 95%CI 0.03, 0.31) than children born in
Australiato Asian motherg¢aOR 2.67 95%CI 2.28, 3.2{f)gure 2). Therewere no

differences relatetb country of birth of the chilébr risk of nutallergy if mothers migragd

from England.orNew Zealand. sub-analysis of the migration results was performed on the
groups separately, however this did not change the overall fesutteanut allergy only
children bern:te’Asian mothers were less likiel\have nut allergy if they were born in Asia
and subsequently migrated to Australia (aOR 0.08 95%CI 0.01, 0.57) than children born in
Australiato Asian mothers (aOR 2.90 95%CI 2.17, 3.89). The results are simitegdaut
allergy with children born to Asian mothers in Australia being more likely to magenut
allergy (aOR 1.35 95%CI 073, 2.47) than those children born to Asian mothers in Asia.
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254  Discussion

255  In thiswhole of satestudy of 57,000 children with a mean age of 4.9 year%p Beld a

256  parent-reported nut allergy (2.7% to peanut and 1.7% to tree nuts) with a lower pewalenc
257  rural versus urban regiond/e also found that postnatal migration from Asia appeared

258  protective agast nut allergy and confirmetiat Australiaborn Asianchildrenhad higher

259 rates of nut allergy than Australian born nasianchildren

260

261  The grengthsof this studyarethelarge populatiorbased dataset that capgddata fromthe

262  majority ofchildren who began primary school in Victoria in 20I@e main limitation is

263  thatfood allergy.wasreported by parentshich can lead to overestina due to confusion

264  with other conditions associated with adverse reactions to food. Howeveaidlerges are

265 most commonly IgEnediatedand eactions areisually immediate (within-20 minutes),

266 which provides greater confidence that parepiort is likely to correlataith challenge-

267  proven outcomes [12] he use of selfeported nut allergy data to examine risk factors may
268  have contributed to the association between socioeconomic factors and nut lslitehgys

269 from a higher.secioeconomic index, with a higher education level and from metropolitan
270  areas might be.more likely to seek medical advice for a food reaction, and magréhbeef

271 more aware of their child’s nut allergy status.

272

273 Our findings regarding migration and food allergy are unlikely to be attributed to difédre
274  reportingof allergy by maternal country of birth since we observed the same patterns using
275  challengeconfirmed allergy in the HealthNuts cohdffe reported a higher prevalence of

276  peanut allergy in children with either one or two East Asian parents, with a highatgmce
277  in those with two East gian parent§6]. Unfortunately no information on paternal country of
278  birth was available in the SEHQ cohort.

279  We havepreviously shown high rates of peaanillergy ina populationbased cohort studyf

280 1 year oldiinfants in metropolitan Melbourraystraliain which 3% hadthallenge-proven

281  peanut allergys]. This is in the context of a high population level of food sensitisation, with
282 9% sensitised to peanj@]. Our 45 year old SEHQ cohort (2.7% peanut allgngy

283  comparablevith,challengeprovenpeanut allergyprevalencg3.4%) in 1 year olds in

284  metropolitan Melbourn@HealtiNuts study) since we have showrtwo separate studies that
285  approximately 20% of infants develop tolerance to peanut between 1-5 years of age [3, 13].
286
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The prevalence of nut allergy in Victoria is high compared to internatiotalates. Ronat

al. conducted a meta-analysis of IgE-mediated food allergy prevalence of common food
allergens in Europe. Sdlparentyreported peanut allergy varied from 0-2% amongst 0-4 year
old children [14] A further reviewfound that theorevalence of selfparent)-reported tree nut
allergy was*0:03.2% amongst 0-6 year old children [16}ur recentree nutallergy

systematic reviehowed worldwide prevalence of Igiediated tree nut allergy was less
than 2%for children less than 18 years of age [16]. Although that includes children of all
ages and since some outgrow nut allergy with age higher prevalence in younger age groups
such as in tls study would be anticipated. However, our findingscaresistentvith other
Australian‘populatiorbased studies, includirgata from the AstralianCapital Territory

where pargnteported nut allergy prevalence amongst 5 year old school entrants iw2909
3.8% (95%C1 3.2-4.4%) [17]Likewise, the prevalence of parengiported peanut allergy
amongst a cohort of 4000 Australian children agé&dyéarssampled from across each of the
states and along the full latitude gradient of Austrakeas found to be 2.9% [18]. Our data
contributes.to strong and consistent evidence that Australia has a high prevakdtergiof
disease, compared with other countfie.

Thequestion remains as to why Austratias such high rates of nut allergy. Several
hypotheses have been proposed which might contribute to this phenomenon, including the
hygiene hypothesi®0, 21] the dual allergen exposure [22], and the vitamin D hypothesis
[23]. Unique toAustralia, rising rates of migration froEast Asiacoupled withmore
recentlyrising rates from Indiavith second generation children born in Austraiiay

explainat leassome of thencreasan food allergy, and the unusually high rate of food
allergy in Victoria In 2011, 46.8% of Victorians were either born overseas or had at least one
parent born overseas. @¥ersea-born Victorians, 15% were born in South East Asia and
13% in Southern and Central Asia with large increases between 2006 and 200L{24].
findings suggesthat removal of protective environmental factors present in the Asian
environment;'or conversely exposure to environmental risk factors in the Australian
(Western)environment, uncover a genetically determined risk of food allergy irechatir
Asian desent. Risk factors associated with migration could include changes to diet,
microbial exposure andltda Violet Radiation (UVR)exposure vih impact on Vitamin D
status. Finally changes to humidity and the potential effect on eczema development may also

play a role.

Conclusiors
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Parentaimigration fromAsia to Australisappears t@e an important risk factor in the
development of nutllergyin the next generation, while being born in Asia is protective even
with migration to Australia in early liteThefinding of an urbarrural differencein Victoria
contributes to the concept that early life microbial exposure may be an intp@ayask

factor forpersistent Igihediated nut allergy.
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Figure Legends

Figure 2a Legend:
NZ=New Zealand
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Model also adjusted f@ociceconomic Indexes for Areas, (SEIFApst disadvantaged =1,
least disadvantaged kx5naternal educatiorll factors were included in the model
simultaneously.

Maternal country of birth/Child country of birth: Australia/Australia (n=39585), NZ/NZ
(n=233),"NZ/Australia (n=786), England/England (n=2E&tgland/Australia (n=1144), East
Asia/East Asia (n=420), East Asia/Australia (n=1112), Indiadrid+583), India/Australia
(n=545)

Figure 2bLegend:

NZ=New Zealand

Model alsowadjusted f@ociceconomic Indexes for Areas, (SEIFApst disadvantaged =1,
least disadvantaged kx5naternal educatiorll factors were included in the model
simultaneously.

Maternal country of birth/Child country of birth: Australia/Australia (n=39585), NZ/NZ
(n=233), NZ/Australia (n=786), England/England (n=214), England/Australia (n=1144),
Asia/Asia (n=1005), Asia/Australia (n=1657)

Table 1 Demographics ofVictorian primary school entrants completing theSchool
Entrant Health Questionnaire (n=57,005)

Variable N (%)

Age 4.9 +0.44 (4.0-7.0)
Mean + SD (range) years

Sex of child
Female 27,169 (48.83)
Male 28,476 (51.17)
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Mother’s country of birth
Australia
New Zealand
England
East Asia
India
USA
South Africa
Unknown

Missing

40,118 (70.38)
1,046 (1.83)
1,412 (2.48)
1,657 (2.91)
1,274 (2.23)

193 (0.34)

381 (0.67)
9,381 (16.46)
1,543 (2.71)

Child’s country of birth

Australia 51,439 (90.24)
New Zealand 471 (0.83)
England 512 (0.90)
East Asia 506 (0.89)
India 593 (1.04)
USA 170 (0.30)
South-Africa 114 (0.20)
Unknown 2,202 (3.86)
Missing 998 (1.75)
Region

North (metropolitan)
West(metropolitan)
South

East
Barwon.SANest
Gippsland
Grampians

Hume

Loddon Mallee

9,973 (17.49)
6,814 (11.95)
13,003 (22.81)
10,708 (18.78)
4,198 (7.36)
2,910 (5.10)
2,615 (4.59)
3,199 (5.61)
3,585 (6.29)

Mother Education
Some high school

Completed high school

9,175 (16.10)
12,302 (21.58)
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TAFE trade cert/diploma
Tertiary institute degree

10,704 (18.78)
19,684 (34.53)

Other 597 (1.05)
Missing 4,543 (7.97)
SEIFA"

1 14,411 (24.59)
2 10,060 (17.17)
3 6,756 (11.53)
4 14,861(25.36)
5 4,441 (7.58)
Missing 8,067(13.77)

Child’s general health

Excellent 34,335 (60.23)
Very good 17,376 (30.48)
Good 3,667 (6.43)
Fair 416 (0.73)
Poor 41 (0.07)
Missing 1,170 (2.05)
ASGCSH
Major cities 31,515 (73.14)

Inner regional
Outer regional
Remote

Very remote

8,910 (20.68)
2,372 (5.50)
184 (0.43)
108 (0.25)

A Sociceconomic Indexes for Areasost disadvantaged =1, least disadvantaged =5

#Australian Statistical Geography Standard

Table 2: Prevalence of parenteported allergic disease in Victorian primary school

entrants (n=57,003
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Allergy outcome

% (95% CI)

Any food allergy

Peanut allergy.

Tree nuts

Any nut allergy

(peanut and/ertree nut)

Egg

Milk

Soy

Fish/shellfish

Wheat

2,892

1,529

952

1,761

954

762

149

363

241

5.07 (4.89, 5.26)

2.68 (2.55, 2.82)

1.67 (1.57, 1.78)

3.09 (2.95, 3.23)

1.67 (1.57, 1.78)

1.34 (1.24, 1.43)

0.26 (0.22, 0.31)

0.64 (0.57 - 0.70)

0.42 (0.37 - 0.48)
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Table 3: Differences inparent-report nut allergy prevalence by region and socioeconomic status

Univariate logistic regression

Multivariate logistic regression*

Variable Children with | Children OR (95% ClI) P value Adjusted OR P value
referencecategory nut allergy without nut (95% ClI)

n=1,761 allergy

(3.09%) n=55,245

(96.91%)

Sex of child
Female 729 (2.68) | 26,440 (97.32) 1.0 1.0
Male 1,014 (3.56) | 27,462 (96.44)| 1.34 (1.21,1.47)| <0.001 1.39 (1.25, 1.55) <0.001
Region
North 325 (3.26) 9,648 (96.74 1.0 1.0
West 265( 3.89) 6,549 (96.11) 1.20 (1.02, 1.42) 0.03 1.18(0.98, 1.42) 0.08
South 439 (3.38) 12,564 (96.62) 1.04 (0.90, 1.20) 0.62 1.06 (0.89, 1.25) 0.49
East 355 (3.32) 10,353 (96.68) 1.02 (0.87, 1.20) 0.82 0.98 (0.82, 1.17) 0.85
BarwonS/West 107 (2.55) 4,091 (97.45) 0.77 (0.62, 0.97) 0.02 0.90(0.71, 1.16 0.43
Gippsland 53 (1.82) 2,857 (98.18) 0.55(0.41,0.74) | <0.001 |0.73(0.52, 1.00) 0.05
Grampians 64 (2.45) 2,551 (97.55) 0.74 (0.57, 0.98) 0.03 0.86 (0.63, 1.17) 0.35
Hume 68 (2.13) 3,131 (97.87)0.64 (0.49,0.84)| 0.001 |0.82(0.61, 1.10) 0.18
Loddon Mallee 84 (2.34) 3,501 (97.66) 0.71 (0.56, 0.91) 0.006 |0.82(0.62, 1.09) 0.18
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SEIFA quintile”

1 381(2.64) 14,030 (97.36) 1.0 1.0
2 305 (3.03) 9,755 (96.97)| 1.15(0.99, 1.34) 0.071 | 1.09 (0.92, 1.29) 0.33
3 245 (3.63) 6,511 (96.37)| 1.38 (1.78, 1.63) 0.000 | 1.25 (1.05, 1.50) 0.01
4 530 (3.57) 14,331 (96.43)| 1.36 (1.19, 1.56) 0.000 |1.22(1.03, 1.44) 0.02
5 157 (3.54) 4,284 (96.46)| 1.35 (1.11, 1.63) 0.002 1.22 (0.97, 1.76) 0.09
Mother Education
Some highsschool 211 (2.30) 8,964 (97.70) 1.0 1.0
Completed-high school or equivalent| 333 (5 771) 11,969 (97.29)| 1.18(0.99,1.41) 0.06 |1.11(0.92,1.33) 0.27
TAFE trade certificate or diploma

S = 341 3(.19) 10,363 (96.81)| 1.40 (1.17,1.66) | <0.001 | 1.30(1.08, 1.57) 0.005
university Ltertiary institute degree

733 (3.72) 18,951 (96.28)| 1.64 (1.41, 1.92) <0.001 | 1.49(1.25, 1.76) <0.001

including postgrad

* All factors.were included in the model simultaneously. Additionally adjusted for maternal and child country of birth

ASEIFA,"Sociceconomic Indexes for Areasost disadvantaged =1, least disadvantaged =5

Significantp-values bold
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Figure la: Prevalence (%) of nut allergy (peanut and/or tree nut) in metropolitan
Melbourne only
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Figure 1b: Prevalence of nut (peanut and/or tre@ut) allergy in non-Metropolitan
regions in State of Victoria, Australia.(Dark shaded area represents Melbourne
Metropolitan region)
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Figure 2a:% Prevalence (95%CI) of nut allergyby maternal and child country of birth
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Figure 2b: Adjusted Odds Ratios for nut allergy: child country of birth by maternal
country of birth
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