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ABSTRACT*OF*THE*DISSERTATION*

*

Assessing*risk*and*preventive*factors*for*respiratory*illness*in*children*and*adolescents:*

breastfeeding,*prenatal*and*postnatal*psychosocial*stressors*in*two*populationGbased*

cohorts*in*Los*Angeles,*CA.*

*

*

by*

*

Gretchen*Bandoli*

Doctor*of*Philosophy*in*Epidemiology*

University*of*California,*Los*Angeles,*2015*

*

Professor*Beate*Ritz,*Chair*

*

Respiratory*diseases*such*as*asthma,*wheeze*and*reduced*lung*function*physically*and*

economically*burden*many*individuals,*and*have*biologic*underpinnings*to*the*prenatal*

and*childhood*timeframes*via*fetal*programming*and*epigenetic*mechanisms.*This*

dissertation*studies*risk*and*preventive*factors*for*respiratory*illnesses*during*three*

distinct*timeframes:*the*prenatal*period,*infancy,*and*childhood/adolescence.*By*using*data*

that*oversampled*immigrant*Latino*families,*we*were*afforded*additional*opportunities*to*

study*race/ethnicity*and*nativity*as*a*confounder*or*effect*measure*modifier,*further*
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tailoring*our*public*health*message*to*an*important*and*growing*population*in*our*

communities.**

*

Our*first*study*used*longitudinal*data*from*a*population*based*nested*caseGcontrol*study*in*

Los*Angeles*to*analyze*three*different*maternal*stressors*as*well*as*paternal*support*

during*pregnancy*to*determine*if*these*stressors*carried*differential*risk*of*reported*

lifetime*wheeze*in*the*young*offspring.*We*further*examined*whether*Latina*ethnicity*

modified*those*same*associations.*The*risk*of*wheeze*in*the*offspring*was*increased*from*

high*levels*of*pregnancy*anxiety*(aRR*1.40,*95%*CI*1.07,*1.83),*negative*life*events*(aRR*

1.36,*95%*CI*1.06,*1.75),*or*low*paternal*support*(aRR*1.41,*95%*CI*1.02,*1.96).*

Additionally,*the*risk*of*lifetime*wheeze*was*stronger*in*the*offspring*of*Latina*mothers*

than*of*White*mothers*for*these*same*stressors.**

Using*data*from*the*same*sample*in*the*second*study,*we*assessed*whether*maternal*

nativity*in*a*Latina*population*confounded*or*modified*the*association*between*exclusive*

breastfeeding*and*asthmatic*symptoms.*Using*crossGsectional*data*restricted*to*Latinas,*we*

found*a*49%*reduction*in*risk*of*asthmatic*symptoms*with*>3*months*of*exclusive*

breastfeeding*(aRR=0.51,*95%*CI*0.28,*0.90).*ForeignGborn*Latinas*were*more*likely*to*

initiate*and*continue*breastfeeding*for*at*least*three*months*compared*with*USGborn*

Latinas.*We*did*not*find*evidence*that*maternal*nativity*confounded*or*modified*the*

association,*but*rather*predicted*the*woman’s*breastfeeding*behavior.*

In*the*third*study,*using*crossGsectional*data*from*the*Los*Angeles*Family*and*

Neighborhood*Survey*(L.A.FANSG2,*2006/8,*n=584),*we*analyzed*whether*various*
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psychosocial*stressors*predicted*lung*function*in*youth*ages*10G17*after*adjusting*for*air*

pollution.*No*consistent*results*were*seen*between*selfGreported*psychosocial*stressors,*

caregiver*stressors,*or*negative*behaviors*and*lung*function*in*youth.*We*observed*a*

suggestion*of*reduced*lung*function*in*males*from*family*fighting*(FEV1:*G156.2ml,*95%*CI*G

327.8,*15.5),*absence*of*a*father*in*the*house*(FEV1:*G176.2ml,*95%*CI*G322.7,*G29.7)*and*the*

summary*stress*score*(FEV1:*G45.6ml,*95%CI*G97.6,*6.3),*which*were*all*stronger*in*older*

males*ages*15G17.*Additionally,*feeing*unsafe*at*school*was*associated*with*reduced*lung*

function*in*younger*participants*ages*10G14*(FEV1:*!129.8ml,*95%CI*!241.4,*!18.2).*None*of*

the*measures*were*associated*with*reduced*lung*function*in*females.**

In*conclusion,*prenatal*psychosocial*stressors*and*breastfeeding*behaviors*are*potentially*

modifiable,*and*are*associated*with*respiratory*illnesses.*Further*work*is*warranted*

looking*at*psychosocial*stressors*later*in*youth.*Individually*tailored*messages,*particularly*

to*Latinas,*who*may*have*stronger*effects*from*prenatal*stressors*or*negative*

breastfeeding*behavior*by*nativity*status,*should*be*a*priority*towards*preventing*

childhood*respiratory*illnesses.*
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Chapter&I.&Introduction&and&background&

The*purpose*of*this*dissertation*is*to*study*three*factors*associated*with*the*respiratory*

health*of*children*and*adolescents,*and*when*possible,*explore*the*associations*by*ethnicity*

and*nativity.*Briefly,*the*first*project*will*examine*different*psychosocial*stressors*during*

the*prenatal*period*and*their*associations*with*childhood*wheeze,*asthmatic*symptoms*

and*otitis*media.*This*project*will*use*data*from*the*Environment*and*Child*Health*

Outcome*Study*(ECHOS),*a*predominantly*Latina*cohort*from*a*nested*case*control*that*

oversampled*preterm*and*low*birth*weight*births*from*Los*Angeles,*CA.*Using*this*same*

data*set,*the*objective*of*the*second*project*is*to*determine*whether*breastfeeding*in*a*

Latina*population*reduces*the*risk*of*asthmatic*symptoms*in*the*young*offspring,*and*

whether*nativity*modifies*or*confounds*the*association.*Finally,*the*third*project*will*use*

data*from*Los*Angeles*Family*and*Neighborhood*Survey*(L.A.FANS)*to*determine*whether*

psychosocial*stressors*in*youth*are*associated*with*reduced*lung*function.*

1.1 Childhood&outcomes:&asthma,&wheeze,&lung&function&and&otitis&media&

1.1.1&Childhood&asthma&

Asthma*is*a*chronic*lung*disease*that*inflames*and*narrows*the*airways.*Symptoms*include*

wheezing,*shortness*of*breath*and*coughing*(1).*Asthma*is*a*broad*term*for*what*may*be*

several*disease*phenotypes*that*arise*from*multiple*etiologies*(2).*Diagnosis*of*asthma*is*

difficult*in*young*children,*as*many*young*children*wheeze*from*colds*and*respiratory*

infections*but*do*not*subsequently*develop*asthma.*However,*the*likelihood*of*asthma*in*

young*children*with*wheeze*increases*with*allergies*or*parental*asthma*(1).**
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*

From*the*1980’s*until*its*peak*in*1995,*asthma*prevalence*in*children*aged*0G17*years*

more*than*doubled,*stabilizing*in*2001*in*the*United*States*(3,4).*In*2008,*9.3%*of*children*

in*the*US*had*asthma.*Income*and*race/ethnicity*are*both*associated*with*childhood*

asthma;*there*is*higher*prevalence*of*asthma*among*the*poor*than*the*nearGpoor*or*nonG

poor,*and*asthma*prevalence*is*higher*in*nonGHispanic*Black*(14.6%)*and*multiracial*

(13.6%)*children*as*compared*with*nonGHispanic*White*(8.6%)*children,*independent*of*

poverty*(5).*MexicanGAmerican*children*born*in*the*US*have*similar*rates*to*nonGHispanic*

White*children*(6).*Although*asthma*generally*is*thought*to*be*an*allergic*disease,*a*large*

percentage*of*cases*are*nonGallergic,*and*although*the*etiologies*of*allergic*and*nonGallergic*

asthma*differ,*clinical*features*are*similar*(7).*Apart*from*genetics,*multiple*factors*are*

thought*to*contribute*to*the*risk*of*asthma,*including*sex*(males),*obesity,*exposure*to*

tobacco*smoke,*dietary*factors*and*environmental*factors*including*air*pollution*(8).*

Childhood*asthma*and*wheeze*present*an*enormous*burden*to*the*child,*the*families*and*to*

the*healthcare*system*(9).*Asthma*is*considered*to*be*one*of*the*costliest*of*chronic*

diseases*due*to*the*healthcare*utilization*and*often*lifetime*duration,*totaling*$56B*in*

2007(10).*Medications*account*for*the*largest*proportion*of*the*direct*costs*(41.3%),*and*

school/work*absenteeism*of*the*child*and*parent*are*major*contributors*to*the*indirect*

costs*(11).***

1.1.2&Childhood&wheeze&

As*previously*described,*not*all*types*of*wheeze*in*childhood*eventually*become*asthma.*

Indeed,*the*major*symptom*‘wheezing’*may*get*diagnosed*as*“asthma”*in*young*children*

but*its*phenotype*is*heterogeneous;*as*many*as*six*phenotypes*have*been*identified*in*
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longitudinal*studies*(infrequent*(peak*prevalence*at*6*months*and*then*declines,*sporadic);*

transient*early*(peak*prevalence*of*wheeze*at*18*months*and*then*declines);*prolonged*

early*(peak*at*36*months,*decline*to*low*prevalence*from*69*months);*intermediate*onset*

(low*prevalence*at*age*18*months,*peaks*from*40*months*onward);*late*onset*(highest*

prevalence*from*42*months)*and*persistent*wheezing*(highest*prevalence*from*6*months*

onward))*and*are*quite*different*in*their*risk*for*subsequent*development*of*asthma*(12).*

These*phenotypes*(and*their*consequences*in*diagnosing*childhood*asthma)*cannot*be*

established*reliably*until*the*child*reaches*age*six*(13).*Recently,*authors*found*that*the*six*

phenotypes*in*children*age*0G7*differ*in*their*risk*factors*as*well;*maternal*atopy*was*

related*to*all*phenotypes,*but*was*a*stronger*risk*factor*for*intermediate*onset*and*

persistent*wheeze.*Maternal*pregnancy*anxiety*also*increased*the*risk*of*all*types*of*

wheezes,*amongst*their*offspring,*but*was*strongest*in*predicting*persistent*and*prolonged*

early*wheeze*(60G155%*increase*in*risk).*Conversely,*maternal*anxiety*during*the*first*year*

of*life*generally*increased*the*risk*of*all*wheeze*phenotypes,*but*was*not*as*strong*a*risk*

factor*as*pregnancy*anxiety*(40G60%*increase*risk).*Finally,*while*generally*no*association*

was*reported*between*ever*breastfeeding*and*wheeze,*extended*length*of*breastfeeding*

(three*months*or*more)*did*protect*against*two*types*of*wheezeG*transient*early*and*

persistent*(20%*reduction*in*risk)*(2).*Whether*or*not*the*wheeze*is*outgrown*with*aging*

due*to*the*enlarging*of*the*airways*or*is*a*symptom*of*asthma,*childhood*wheeze*presents*

a*great*burden*to*the*child*and*family,*and*is*often*studied*as*a*separate*outcome*from*

asthma,*particularly*in*research*studying*children*too*young*in*which*to*diagnose*asthma*

reliably.*
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1.1.3&Lung&function&

Lung*function*steadily*increases*through*childhood*and*adolescence,*plateauing*in*early*

adulthood*and*provides*an*objective*measure*of*respiratory*health*and*a*predictor*of*

cardiorespiratory*morbidity*and*mortality*(14).*Those*with*lower*lung*function*by*early*

adulthood*have*increased*risk*of*both*allGcause*mortality*and*ischemic*heart*disease*

mortality*independent*of*smoking*status*(15).*In*addition*to*the*long*term*health*

consequences,*some*children*with*reduced*lung*function*develop*asthma,*and*there*is*

evidence*that*reduced*lung*function*precedes*asthma*symptoms*and*may*be*decreased*in*

asthmatic*children*as*early*as*in*the*neonatal*period*(16).*Factors*associated*with*

inflammation*have*been*identified*as*risk*factors*for*reduced*lung*function,*including*

asthma,*smoking,*air*pollution*and*respiratory*infections*(17).*Lung*function*is*assessed*

with*spirometry,*with*forced*vital*capacity*(FVC)*and*forced*expiratory*volume*(FEV1)*

measuring*large*airways,*and*peak*and*forced*expiratory*flow*measures*(PEF,*FEF)*

measuring*smaller*airways*which*are*more*sensitive*to*ozone*and*tobacco*smoke*(14).**

*

1.1.4&Otitis&Media&

Acute*otitis*media*(AOM)*is*one*of*the*most*common*childhood*infections*and*a*leading*

reason*for*antibiotic*prescriptions*in*children*(18).*The*highest*prevalence*is*found*in*

children*ages*6G18*months,*and*it*is*more*common*in*males*(19).*AOM*is*thought*to*result*

from*an*interaction*between*the*microbial*load*and*immune*response.*Known*risk*factors*

include*genetics,*young*age*and*atopy,*as*well*as*siblings,*daycare*attendance*and*season*
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(18).*The*US*health*care*expenditures*for*AOM*exceed*$5*billion/year,*and*sequelae*of*

recurrent*AOM*include*delayed*speech*and*hearing*damage(19).*

&

&

&

&

&

*

*

*

*

*

*

*

*

*
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Chapter&II.&Study&1:&Prenatal&maternal&stress&and&the&risk&of&

wheeze&in&young&offspring:&examining&stressors&by&maternal&

ethnicity.&

*

2.1&Abstract&

*

Background:*Prenatal*psychosocial*stressors*may*increase*the*risk*of*wheeze*in*young*

offspring;*yet*little*attention*has*been*given*to*the*modifying*effects*that*maternal*ethnicity*

may*contribute*to*this*relationship.**

*

Methods:*From*a*populationGbased*cohort*of*1,193*children,*we*assessed*the*effect*of*

maternal*prenatal*stressors*on*the*risk*of*lifetime*wheeze*in*young*offspring.*We*further*

studied*whether*maternal*Latina*ethnicity*modified*these*associations.**

*

Results:*High*levels*of*pregnancy*anxiety*(aRR*1.40,*95%*CI*1.07,*1.83),*negative*life*events*

(aRR*1.36,*95%*CI*1.06,*1.75),*or*low*paternal*support*(aRR*1.41,*95%*CI*1.02,*1.96)*were*

all*associated*with*increased*risk*of*lifetime*reported*wheeze*in*the*offspring.*The*risk*of*

lifetime*wheeze*was*stronger*in*the*offspring*of*Latina*mothers*than*that*of*White*mothers*

for*these*same*stressors.**

*

Discussion:*Multiple*maternal*prenatal*stressors*are*associated*with*increased*risk*of*

lifetime*wheeze*in*young*offspring,*with*slight*effect*modification*by*Latina*ethnicity.**
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*

2.2&Background&

2.2.1&Fetal&programming&

The*time*of*pregnancy*is*recognized*as*a*crucial*period*of*fetal*development*impacting*a*

child’s*health*well*beyond*the*immediate*circumstances*of*the*birth.*The*hypothesis*known*

as*“fetal*programming”*postulates*that*during*critical*periods*of*fetal*development,*certain*

stimuli*or*insults*can*have*lifelong*and*even*transGgenerational*effects*(20).*First*proposed*

by*and*named*as*“Barker’s*hypothesis,”*research*initially*focused*on*fetal*nutrition*and*the*

risk*of*ischemic*heart*disease*(20).*However,*this*hypothesis*was*largely*expanded*to*

encompass*a*variety*of*maternal/fetal*exposures*and*subsequent*health*outcomes.*One*

such*exposure*is*maternal*pregnancy*stress*and*the*risk*of*respiratory*illness*(primarily*

childhood*wheeze*and*asthma)*in*the*offspring.*Relevant*pathways*that*maternal*stress*

events*may*affect*have*been*summarized*in*two*reviews*(21,22);*mainly*it*has*been*

hypothesized*that*prenatal*environmental*conditions,*including*maternal*stress,*may*alter*

the*maturation*of*fetal*immune*networks,*shifting*the*balance*in*favor*of*a*Th2Gbiased*

allergic*response*and*development*of*atopic*wheeze.*Additionally,*prenatal*stress*exposure*

may*affect*the*developing*hypothalamusGpituitaryGadrenal*(HPA)*axis*through*placental*

secretion*of*corticotrophin*releasing*hormone*(CRH)*and*excess*glucocorticoids*have*an*

impact*on*the*developing*immune*system.*Finally,*pregnancy*stress*may*change*the*

epigenetic*regulation*of*glucocorticoid*receptors*and*alter*HPA*activity*(21,23).*
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2.2.2&Previous&literature&investigating&prenatal&stress&in&pregnancy&&

Numerous*studies*over*the*past*two*decades,*including*one*from*our*UCLA*Environment*

and*Pregnancy*Outcomes*Study*(EPOS)*cohort,*have*suggested*that*maternal*stressors,*

including*negative*life*events,*perceived*stress,*chronic*stress*and*acute*stress*in*

pregnancy,*shorten*gestation*resulting*in*preterm*birth*and*low*birth*weight*infants*

(24,25).*More*recently*researchers*began*investigating*the*association*between*maternal*

prenatal*stress*and*asthma*and*wheeze*in*the*offspring*(26–32),*with*most*studies*

concluding*that*prenatal*stress*increases*the*risk*of*these*respiratory*outcomes*in*the*

offspring*(28–32).*Previous*reports*have*typically*considered*only*one*stressor*or*affective*

state*per*study*(e.g.G*maternal*bereavement,*negative*life*events,*maternal*demoralization,*

exposure*to*violence)*(26–32)*and/or*simply*adjusted*for*race/ethnicity*(27,28)*rather*

than*evaluating*possible*modifying*effects*of*race/ethnicity*which*may*be*more*

elucidating.*

Different*stressors*(e.g.G*chronic,*acute,*transient)*may*elicit*different*stress*responses,*

with*trauma*hypothesized*to*have*the*greatest*psychophysiologic*alteration*of*the*HPA*

axis*(22).*Stress*exposures,*perceptions,*and*responses*may*also*vary*culturally.*Ethnic*

minorities*and*lowGincome*women*tend*to*report*more*chronic*stress*and*discrimination,*

and*less*practical*or*emotional*support*from*family*and*friends,*which*may*influence*

coping*mechanisms*(33–35).**It*was*recently*observed*that*levels*of*maternal*perceived*

stress,*maternal*negative*life*events*and*pregnancy*stress*differed*by*race*within*

categories*of*federal*poverty*level*(36),*suggesting*that*racial*differences*in*stress*burden*

persist*independent*of**income.**

*
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2.3&Hypothesis/aims&

Here,*we*examine*the*influence*of*three*different*pregnancy*stressors*(pregnancy*anxiety,*

acute*stress*from*negative*life*events,*chronic*stress)*and*paternal*support*on*wheezing*in*

the*offspring*and*examine*the*influence*of*maternal*ethnicity*and*nativity*on*these*

associations.*Using*prospective*data*from*a*populationGbased*cohort*study*that*

oversampled*preterm*and*low*birth*weight*children*born*in*Los*Angeles,*CA*in*2003,*we*

examined*whether*pregnancy*stressors*increased*the*risk*of*lifetime*wheeze*in*our*

population*of*young*(3G4*yearGold)*children.*Second,*we*assessed*each*pregnancy*stressor*

and*the*risk*of*lifetime*wheeze*stratified*by*ethnicity*and*nativity*to*determine*if*ethnicity*

modified*the*relationships.**Third,*we*examined*whether*the*same*pregnancy*stressors*

increase*the*risk*of*additional*respiratory*outcomes;*namely*current*wheeze*(wheeze*in*

the*past*12*months),*asthmatic*symptoms*(doctorGdiagnosed*asthma*with*dry*cough*

and/or*wheeze)*and*otitis*media.*

*

2.4&Study&materials&and&methods&

2.4.1.Subject&selection&

The*UCLA*Environment*and*Pregnancy*Outcomes*Study*(EPOS)*was*originally*designed*to*

assess*effects*of*air*pollution*on*birth*outcomes*(37).*The*source*population*was*identified*

among*all*live*births*from*January*1,*2003*to*December*31,*2003,*to*mothers*who*resided*

in*one*of*111*Los*Angeles*County*ZIP*codes*(41%*of*all*LA*County*births).*After*exclusions,*

the*final*birth*cohort*consisted*of*58,316*eligible*births*(87%*of*the*original*total).*A*nested*

caseGcontrol*study*was*then*created*by*taking*all*cases*of*low*birth*weight*(<2,500*g)*or*
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preterm*birth*(<37*completed*weeks*gestation)*and*an*equal*number*of*randomly*sampled*

controls*(>2,500Gg*weight*and*full*term)*from*the*set*of*24*ZIP*codes*located*in*close*

proximity*to*South*Coast*Air*Quality*Management*District*air*monitoring*stations*were*

selected.*An*additional*30*percent*of*cases*and*an*equal*number*of*controls*were*selected*

from*the*set*of*87*ZIP*codes*containing*major*population*centers*and*located*close*to*major*

roadways.*Of*the*6,347*women*sampled,*2,543*were*interviewed*(in*English*or*Spanish)*

(40%*response*rate)*3G6*months*postGpartum*and*provided*detailed*information*on*

pregnancy*exposures*and*behaviors.***

*

In*2006G2007,*a*longitudinal*cohort*of*the*original*EPOS*nested*caseGcontrol*study*was*

created*(Environment*and*Child*Health*Outcome*Study*(ECHOS))*primarily*to*study*

respiratory*outcomes*in*the*cohort*of*children.*1,201*women*participated*in*the*followGup*

survey*by*phone*or*mail*(49.3%*of*those*who*agreed*to*be*reGcontacted);*the*majority*of*

attrition*resulted*from*the*inability*to*locate*women*3Gyears*after*the*first*contact*(38).**

*

2.4.2&Outcome&definitions&

In*the*2006G2007*interviews,*we*assessed*respiratory*health*via*maternal*report*according*

to*the*International*Study*of*Asthma*and*Allergies*in*Childhood*(ISAAC)*questionnaire*for*

6G7GyearGolds*(39).*For*the*primary*diagnosis*of*interest*‘lifetime*wheeze,’*we*asked*“has*

your*child*ever*had*wheezing*or*whistling*in*the*chest*at*any*time*in*the*past?”*In*

sensitivity*analyses,*we*defined*‘current*wheeze’*as*“wheeze*or*whistling*in*the*chest*in*the*

past*12*months,”*‘asthmatic*symptoms’*as*positive*response*to*the*question*has*a*“doctor*
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diagnosed*asthma*with*dry*cough*at*night*and/or*wheeze,”*and*‘otitis*media’*as*three*or*

more*“doctor*diagnosed*ear*infections*over*the*child’s*life.”*

*

2.4.3&Exposure&and&covariate&definitions&

We*previously*described*our*stress*measures*and*performed*all*summations*and*

categorizations*for*this*analysis*in*the*same*manner*(25).*In*the*baseline*survey*(EPOS),*

we*asked*women*to*recall*three*types*of*stressors*pertaining*to*the*pregnancy*period:*

pregnancy*anxiety,*chronic*stress,*acute*stress*due*to*negative*life*events,*as*well*as*

paternal*support.*These*measures*are*subsets*of*validated*stress*measures*selected*for*

their*brevity*and*their*ability*to*predict*adverse*birth*outcomes*(24,40,41).**

*

Pregnancy*anxiety*was*operationalized*by:*“I*was*fearful*about*the*health*of*my*baby*or*

about*losing*my*baby*during*pregnancy.”*Responses*were*provided*via*fourGpoint*Likert*

scales*(not*at*all,*moderately,*somewhat,*very*much).**

*

Chronic*stress*was*estimated*using*four*questions*from*the*Perceived*Stress*Scale*(42),*a*

validated*instrument*measuring*perception*of*stress:*1)*ability*to*control*things,*2)*

difficulties*piling*up,*3)*confidence*in*ability*to*handle*problems,*and*4)*how*often*things*

were*going*the*respondent’s*way.*Responses*were*given*on*a*fiveGpoint*Likert*scale*(never,*

almost*never,*sometimes,*fairly*often,*very*often).*We*calculated*cumulative*totals*from*the*

four*questions*and*categorized*the*scores*as*low*(4G8),*moderate*(9G12),*and*high*(13+)*

chronic*stress.**

*
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Acute*stress*was*assessed*in*terms*of*six*major*negative*life*events*that*occurred*during*

pregnancy*(1)*loss*of*car/job/home,*2)*serious*arguments*with*partner,*3)*close*

acquaintance*with*health,*drug*or*legal*problems,*4)*anyone*close*having*died,*5)*having*

been*threatened*with*physical*harm,*or*6)*having*been*exposed*to*discrimination*due*to*

race/ethnicity.*We*summed*the*negative*life*events*as*0*events,*1*event,*and*2+*events.!

Paternal*support*was*operationalized*in*three*questions:*“does*your*partner*show*you*

respect/care,”*“criticize*you,”*and*“support*you*financially,”*answered*on*a*fiveGpoint*Likert*

scale*(never,*almost*never,*sometimes,*often,*almost*always).*We*summed*the*answer*to*

the*three*questions*and*defined*low*support*(3G8),*moderate*support*(9G11)*and*high*

support*(12+).*

Covariates*collected*from*the*2003*birth*certificates*include*maternal*age*and*

race/ethnicity,*gestational*age*at*delivery*and*sex*of*the*child.**The*2003*EPOS*survey*

provided*information*on*maternal*education*and*maternal*pregnancy*smoking.*In*2006G

2007*followGup*interviews,*we*collected*data*on*current*smoking*in*the*residence,*

maternal*history*of*atopy,*maternal*nativity,*and*months*of*exclusive*breastfeeding.*

*

2.4.4&Statistical&analyses&

We*estimated*risk*ratios*(RR)*for*the*pregnancy*stressors*on*reported*wheeze,*asthmatic*

symptoms*and*otitis*media*at*age*3G4*years*using*Poisson*regression*models*with*robust*

error*variance*and*a*log*link*function*(43).*We*analyzed*the*stressors*individually*in*

separate*models*due*to*the*correlation*between*stressors.*Multivariate*analysis*was*

conducted*including*potential*confounders*previously*described.*There*were*too*few*
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respondents*(n=6)*among*those*with*wheeze*who*affirmed*current*smokers*in*the*house*

to*include*in*adjusted*models,*however,*exclusion*of*those*who*currently*smoked*from*

adjusted*models*did*not*change*estimates*by*>10%*(44).*Similarly,*we*were*missing*11.6%*

of*responses*about*household*income,*however,*its*inclusion*in*adjusted*models*did*not*

change*the*effects*by*>10%.*In*our*data,*income*had*a*correlation*of*0.63*with*maternal*

education,*thus*only*maternal*education*was*used*in*adjusted*models.**

We*adjusted*models*stratified*by*ethnicity*using*propensity*scores*to*account*for*the*

limitations*of*small*strata.*Propensity*scores*were*created*by*regressing*covariates*from*

the*fully*adjusted*models*on*each*individual*stressor*in*a*multinomial*logistic*regression,*

with*inclusion*of*the*predicted*probabilities*of*exposure*in*the*final*model.*Stratification*by*

race/ethnicity*was*limited*to*White*mothers*and*Latina*mothers;*strata*for*Black/African*

American*or*Asian/Other*individuals*were*too*small*for*analysis*(n=70*and*105*

respectively).*Within*the*Latina*stratum,*we*further*stratified*by*maternal*nativity*(USG

born*vs.*foreignGborn).*

*

In*sensitivity*analyses,*inverse*probability*censoring*weights*(IPCW)*were*applied*to*

assess*the*impact*of*attrition*in*the*cohort.*Within*the*EPOS*(baseline)*study,*maternal*age,*

race/ethnicity*and*education*were*all*associated*with*the*probability*of*being*censored,*

and*were*regressed*on*a*censoring*variable*to*create*censoring*weights.*In*a*separate*

sensitivity*analysis*examining*each*stressor*and*lifetime*wheeze,*the*sample*was*reG

weighted*to*adjust*the*prevalence*of*preterm*births*in*the*sample*(39.7%)*to*equal*10%*as*

observed*in*the*general*population.**

*
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Finally,*risk*ratios*for*current*wheeze,*asthmatic*symptoms*and*otitis*media*were*

calculated*for*each*individual*factor*adjusting*for*the*variables*listed*above.*

*

The*UCLA*Office*of*the*Human*Research*Protection*Program*and*the*California*State*

Committee*for*the*Protection*of*Human*Subjects*approved*this*research;*informed*consent*

was*obtained*from*the*women.**

2.5&Results&

*

Of*the*1,193*women*in*the*ECHOS*sample,*a*majority*were*Latina*(59.6%)*or*nonGLatina*

White*(25%).*Of*the*Latina*mothers,*68.1%*were*foreignGborn,*predominantly*in*Mexico.*

Ages*of*the*offspring*ranged*from*2.3G5.8*years,*with*a*median*age*of*3.5*years.*Of*all*

women*in*the*sample,*25.5%*of*the*offspring*(n=304)*had*a*lifetime*history*of*wheeze,*and*

14.1%*(n=168)*had*wheezed*within*the*last*12*months.*Children*with*a*lifetime*history*of*

wheeze*were*more*likely*to*be*born*to*Black/African*American*or*USGborn*Latina*women,*

to*have*been*born*preterm,*and*more*frequently*had*a*mother*with*a*history*of*atopy.*

Frequencies*of*maternal*pregnancy*stress*variables*also*differed*as*displayed*in*Table*2.1.*

*

In*multivariate*adjusted*models*(Table*2.2),*the*risk*of*lifetime*wheeze*in*the*offspring*was*

increased*when*the*mother*reported*high*pregnancy*anxiety,*high*numbers*of*negative*life*

events,*or*low*paternal*support*in*separate*models.*Level*of*chronic*stress*also*increased*

the*risk*of*lifetime*wheeze,*but*confidence*intervals*crossed*the*null,*suggestive*of*a*weak*

effect.*IPCW*analysis*did*not*appreciably*change*the*results.**

*
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When*stressors*were*individually*analyzed*in*models*stratified*by*ethnicity*(Figure*2.1),*

the*risk*of*lifetime*wheeze*was*higher*in*the*offspring*of*Latina*mothers*than*the*offspring*

of*White*mothers*when*having*reported*high*pregnancy*anxiety,*2+*negative*life*events,*or*

low*paternal*support*in*pregnancy,*although*the*confidence*intervals*of*the*estimates*

largely*overlapped,*implying*only*a*suggestion*of*effect*measure*modification.*The*risk*of*

lifetime*wheeze*from*high*levels*of*prenatal*chronic*stress*was*higher*in*the*offspring*of*

White*mothers*than*in*offspring*of*Latinas.*Further*stratification*among*Latinas*by*nativity*

(data*not*shown)*resulted*in*no*appreciable*differences*in*the*risk*of*wheezing*in*the*

offspring*between*foreignGborn*and*USGborn*Latinas*resulting*from*the*stressors,*with*the*

exception*of*low*paternal*support,*where*offspring*of*USGborn*Latinas*had*higher*risk*for*

wheeze*(aRR*1.87,*95%*CI*1.04,*3.36)*than*those*of*foreignGborn*Latinas*(aRR*1.42,*95%*CI*

0.79,*2.54).**

*

In*sensitivity*analyses*(Table*2.3)*for*current*wheeze*(within*the*last*12*months)*we*

estimated*similar*sized*effects*as*for*lifetime*wheeze*for*all*factors*except*for*paternal*

support,*where*low*paternal*support*had*a*stronger*association*with*current*wheeze*in*the*

offspring.*Point*estimates*for*associations*between*the*three*stressors*and*paternal*

support*and*asthmatic*symptoms*in*the*offspring*indicated*increased*risk*from*each*of*the*

stressors,*but*all*confidence*intervals*crossed*the*null.*Finally,*2+*negative*life*events*and*

low*paternal*support*were*weakly*associated*with*an*increased*risk*of*three*or*more*

infections*with*otitis*media,*as*confidence*intervals*crossed*the*null.**

*
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When*preterm*birth*was*downGweighted*to*represent*10%*of*the*sample,*point*estimates*

did*not*change*by*greater*than*10%;*confidence*intervals*became*slightly*wider*(Table*

2.2).*

2.6&Discussion&

*

Using*measures*on*three*types*of*stress*and*paternal*support*during*pregnancy,*we*found*

that*a*woman’s*anxiety*about*the*health*of*the*baby*during*pregnancy,*negative*life*events,*

and*low*paternal*support*in*pregnancy*were*all*associated*with*an*increased*risk*of*

lifetime*wheeze*in*the*offspring.*The*strength*of*the*association*with*lifetime*wheeze*in*the*

offspring*did*not*differ*by*the*type*of*stressor.*However,*upon*examination*by*ethnicity,*

Latina*mothers*tended*to*have*greater*magnitude*risk*estimates*for*wheeze*in*their*

offspring*resulting*from*pregnancy*stressors.***

*

Our*interest*in*examining*ethnicity*as*an*effect*modifier*stemmed*from*a*recent*analysis*

suggesting*that*the*perception*and*vulnerability*to*stress*may*vary*by*race/ethnicity.*In*the*

analysis,*levels*of*maternal*perceived*stress,*maternal*negative*life*events*and*pregnancy*

stress*differed*by*race/ethnicity*within*income*categories*(36)*suggesting*that*

racial/ethnic*differences*in*stress*burden*persist*independent*of*income.*While*our*sample*

sizes*within*strata*were*small,*we*too*found*evidence*for*differences*in*risk*of*wheeze*to*

the*offspring*of*White*and*Latina*mothers.*Latina*mothers*had*stronger*risk*of*wheeze*in*

their*offspring*from*pregnancy*anxiety,*2+*negative*life*events,*and*low*paternal*support*

when*compared*with*White*mothers.*Additionally,*among*Latinas,*USGborn*Latinas*had*

stronger*associations*between*low*paternal*support*and*wheeze*in*the*offspring*than*
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foreignGborn*Latinas.*One*explanation*for*our*findings*with*respect*to*paternal*support*is*

that*compared*with*both*nonGLatina*White*and*foreignGborn*Latinas,*USGborn*Latinas*were*

less*likely*to*be*married*or*living*with*a*partner,*more*likely*to*be*teenage*mothers,*and*

less*likely*to*breastfeed.*Although*we*adjusted*for*these*factors*in*our*models,*these*

patterns*suggest*there*may*be*other*unmeasured*and*less*healthy*behaviors*during*

pregnancy,*and*the*additional*stress*of*low*paternal*support*may*then*be*even*more*

detrimental*to*health*in*pregnancy*and*of*young*offspring*among*the*USGborn*Latinas.**

*

In*our*attempt*to*analyze*ethnicity*as*a*potential*effect*modifier,*it*should*be*noted*that*

these*stress*measures*are*subsets*of*validated*scales,*selected*for*their*ability**to*predict*

birth*outcomes.*In*their*current*form,*they*were*not*validated*in*Latinas*and*may*not*have*

the*same*ability*to*predict*wheeze*in*the*offspring.*This*may*have*resulted*in*added*

variability*in*our*estimates,*attenuating*results.*Future*studies*with*validated*stress*

measures*in*Latinas*would*be*beneficial*to*more*precisely*estimate*the*risk*of*reported*

wheeze**in*their*offspring*and*any*explore*effect*modification*by*ethnicity.*

*

The*few*studies*that*have*examined*the*risk*of*asthma*from*prenatal*stressors*found*

stronger*evidence*of*an*increased*risk*of*asthma*in*older*children*(age*7+)*(29)*and*males*

(26).*Our*attenuated*findings*of*prenatal*stressors*and*asthmatic*symptoms*may*reflect*the*

difficulty*of*diagnosing*asthma*at*the*young*age*of*our*children.*In*addition,*39.6%*of*those*

with*asthmatic*symptoms*in*our*sample*had*mothers*with*atopy,*and*our*wide*confidence*

intervals*may*reflect*heterogeneity*in*those*with*asthmatic*symptoms*and*potentially*

different*fetal*programming*mechanisms*that*result*from*prenatal*stress*in*atopic*and*nonG
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atopic*respiratory*disease*(22).*Finally,*we*saw*suggestions*of*an*increased*risk*of*otitis*

media*from*2+*negative*life*events*and*low*paternal*support.*Otitis*media*results*from*

infection*with*the*hypothesized*pathway*of*HPA*alteration*in*the*developing*fetus*resulting*

in*compromised*immune*function*(45).*Little*has*been*published*on*prenatal*stress*and*

infections*in*human*offspring,*however,*researchers*did*find*an*increased*risk*of*

hospitalization*from*any*type*of*infection*prior*to*age*15*in*the*offspring*of*mothers*who*

suffered*prenatal*bereavement*(RR*1.31,*95%*CI*1.27,*1.35)*(46).*While*our*observations*

for*otitis*media*are*only*suggestive,*more*research*targeting*this*outcome*may*be*

warranted.*

*

It*was*not*possible*in*our*sample*to*consider*the*effect*of*postnatal*psychosocial*stressors*

as*we*did*not*ask*about*postnatal*maternal*stress*in*follow*up*interviews.*A*recent*study*

found*prenatal*and*postnatal*stressors*to*be*correlated*(ρ=0.56G0.6*in*first*3*years*of*life)*

(28),*and*one*could*hypothesize*that*alteration*to*the*HPA*axis*from*prenatal*stress*could*

prime*the*offspring*for*vulnerability*to*postnatal*stress,*further*increasing*the*risk*of*

childhood*wheeze.*However,*given*the*biologic*plausibility*of*the*fetal*programming*

hypothesis*and*work*that*has*been*done*to*elucidate*the*role*of*prenatal*stress*on*immune*

function*in*animal*models*(47,48)*and*in*human*cord*blood*mononuclear*cells*(49),*it*is*

convincing*that*the*mental*health*and*wellbeing*of*the*mother*during*the*prenatal*time*

frame*independently*contributes*to*the*respiratory*health*in*her*offspring.*

*

Strengths*of*this*study*include*the*large*population*of*immigrant*Latinas,*allowing*us*to*

investigate*this*oftenGunderstudied*group*to*examine*effect*measure*modification*by*
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ethnicity*and*nativity,*which,*to*our*knowledge,*has*not*been*explored*previously.*

Additionally,*using*three*types*of*pregnancy*stressors*and*paternal*support*allowed*us*to*

test*whether*different*aspects*or*types*of*stress*had*differential*effects*on*the*risk*of*

wheeze,*which*our*data*did*ultimately*not*support.*

*

Limitations*in*our*study*include*that*our*stressors*were*recalled*3G6*months*postpartum.*

This*allows*for*the*possibility*of*recall*bias*if*wheezing*occurred*in*the*first*3G6*months;*

however,*the*similar*magnitude*in*risk*ratios*observed*with*current*wheeze*(in*the*past*12*

months)*in*sensitivity*analyses*increased*our*confidence*in*the*time*sequence*of*events.*

Another*limitation*is*our*singleGtime*point*collection*of*respiratory*outcomes,*prohibiting*

the*ability*to*distinguish*between*transient,*persistent,*or*early*or*lateGonset*wheeze.*

Wheezing*phenotypes*are*not*reliably*established*until*the*age*of*six,*and*are*quite*

different*in*their*risk*for*subsequent*development*of*asthma*(12,13).*There*was*also*the*

potential*of*selection*bias,*as*we*were*unable*to*locate*51%*of*our*sample*between*2003*

and*2006.*However,*our*analyses*utilizing*IPCW*did*not*meaningfully*change*our*estimates*

of*interest.*Finally,*our*cohort*was*at*higher*risk*than*the*general*population*as*preterm*

birth*may*be*on*the*causal*path*to*childhood*wheeze.*In*sensitivity*analysis*reGweighting*

the*cohort*to*mirror*the*population*prevalence*of*preterm*birth,*estimates*remained*stable*

with*slightly*wider*confidence*intervals,*suggesting*that*the*increased*risk*of*wheeze*from*

prenatal*stressors*still*persists*in*our*sample*without*the*overGcontribution*from*those*

with*higher*risk.***

*

New*Contribution*to*the*Literature*
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*

This*work*adds*to*the*literature*by*examining*different*maternal*prenatal*stressors*and*the*

risk*of*lifetime*wheeze*in*their*offspring,*and*further*exploring*differences*in*the*

magnitude*of*risk*between*Whites*and*Latinas.*As*both*asthma*and*wheeze*have*higher*

prevalence*in*minorities*and*disproportionately*affect*children*(50),*the*identification*of*

potentially*modifiable*risk*factors*such*as*maternal*prenatal*stress*is*of*great*public*health*

importance.*Further,*the*identification*of*stressors*that*may*be*more*detrimental*to*select*

races/ethnicities*could*aid*in*targeted*approaches*to*reducing*maternal*stress*during*this*

crucial*development*period.*

*

&

&
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2.7&Tables&and&figures&
*

Table&2.1.&Demographic&and&pregnancy&characteristics&by&child&wheeze&
status&among&respondents&to&the&Environment&and&Child&Health&
Outcomes&Study&in&Los&Angeles&County,&California,&2006&(n=1193).&&

** Lifetime*Wheeze*

** Yes* No*

**
n=304*

(25.5)*

n=889*

(74.5)*

Maternal*age*at*child’s*birth* ** **

***<*20* 18*(5.9)* 57*(6.4)*

***20G24* 54*(17.8)* 155*(17.4)*

***25G34* 174*(57.2)* 476*(53.5)*

***>*34* 58*(19.1)* 201*(22.6)*

Maternal*education* ** **

***<*11*years* 62*(20.4)* 256*(28.8)*

***12*years* 65*(21.4)* 209*(23.5)*

***>13*years* 172*(56.6)* 404*(45.4)*

***missing* 5*(1.6)* 20*(2.5)*

Maternal*race/ethnicity* ** **

***White* 79*(26.0)* 219*(24.6)*

***Latina** 168*(55.3)* 543*(61.4)*

**********ForeignGborn* 101*(60.1)* 383*(70.5)*

***Black* 31*(10.2)* 39*(4.4)*

***Asian/Other* 23*(7.6)* 82*(9.2)*

***missing* 3*(1.0)* 6*(0.7)*

Preterm*birth* ** **

***Preterm*(<37*weeks)* 137*(45.1)* 312*(35.1)*

Sex*of*child* ** **

***Male* 184*(60.5)* 421*(47.4)*

Maternal*pregnancy*smoking* ** **

***Nonsmoker* 193*(63.5)* 600*(67.5)*

***Former*smoker* 93*(30.6)* 254*(28.6)*

***Pregnancy*smoker* 18*(5.9)* 35*(3.9)*

Current*smoker*in*house* ** **

***Yes* 6*(2.0)* 19*(2.1)*

***missing* 1*(0.3)* 0*(0.0)*

History*of*maternal*asthma,*eczema,*hayfever* ** **

***Yes* 107*(35.2)* 162*(18.2)*

Annual*income* ** **

***<$10,000* 48*(15.8)* 137*(15.4)*
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***$10G30,000* 51*(16.8)* 161*(18.1)*

***$30G50,000* 64*(21.1)* 170*(19.1)*

***<$50,000* 105*(34.5)* 318*(35.8)*

***missing* 36*(11.8)* 103*(11.6)*

Confident*of*normal*birth* ** **

***Not*at*all* 27*(8.9)* 76*(8.5)*

***Moderately* 73*(24.0)* 176*(19.8)*

***Somewhat* 46*(15.1)* 105*(11.8)*

***Very*much* 158*(52.0)* 520*(58.5)*

***missing* 0*(0.0)* 12*(1.3)*

Fearful*about*health*of*baby* ** **

***Not*at*all* 85*(28.0)* 293*(33.0)*

***Moderately* 71*(23.4)* 210*(23.6)*

***Somewhat* 80*(26.3)* 236*(26.5)*

***Very*much* 67*(22.0)* 142*(16.0)*

***missing* 1*(0.3)* 8*(0.9)*

Chronic*stress*composite*score* ** **

***Low*(4G8)* 151*(49.7)* 481*(54.1)*

***Medium*(9G12)* 107*(35.2)* 293*(33.0)*

***High*(13+)* 41*(13.5)* 94*(10.6)*

***missing* 5*(1.6)* 21*(2.3)*

Negative*life*events** ** **

***None*(0)* 125*(41.1)* 463*(52.1)*

***Moderate*(1)* 95*(31.3)* 244*(27.4)*

***High*(2+)* 79*(26.0)* 169*(19.0)*

***missing* 5*(1.6)* 13*(1.5)*

Paternal*support*composite*score* ** **

***Low*(3G8)* 27*(8.8)* 45*(5.1)*

***Medium*(9G11)* 48*(15.8)* 108*(12.1)*

***High*(12+)* 226*(74.3)* 714*(80.3)*

***missing* 3*(1.0)* 22*(2.5)*

Months*exclusive*breastfeeding*(mean,*sd)* 3.1*(3.8)* 3.6*(3.8)*

*

*
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Table&2.2.&Crude,&adjusted&and&inverse&probability&of&censor&weighted&risk&ratios&for&lifetime&wheeze&by&
stressor&among&respondents&to&the&Environment&and&Child&Health&Outcomes&Study&in&Los&Angeles&County,&
California,&2006&(n=1193).&&

##

n#(case)/###
n#(non-
case)#

Crude#risk#ratio#
(95%#CI)#

Adjusted#risk#
ratio#(95%#CI)1#

IPCW#adjusted#
risk#ratio#(95%#
CI)2,3#

Adjusted#risk#
ratio#(95%#CI)#
weighted#for#
PTB4#

Fearful#about#health#of#baby# ## ## ## ## ##
Not#at#all# 85/293# Reference# Reference# Reference# Reference#
Moderately# 71/210# 1.12#(0.85,#1.48)# 1.21#(0.92,#1.60)# 1.21#(0.91,#1.62)# 1.17#(0.84,#1.62)#
Somewhat# 80/236# 1.13#(0.86,#1.47)# 1.04#(0.80,#1.36)# 0.98#(0.74,#1.29)# 0.94#(0.69,#1.28)#
Very#much# 67/142# 1.43#(1.09,#1.87)# 1.40#(1.07,#1.83)# 1.47#(1.11,#1.94)# 1.38#(1.00,#1.91)#
## ## ## ## ## ##
Chronic#stress#(PSS)# ## ## ## ## ##
Low# 151/481# Reference# Reference# Reference# Reference#
Moderate# 107/293# 1.12#(0.90,#1.39)# 1.15#(0.93,#1.43)# 1.11#(0.89,#1.40)# 1.16#(0.90,#1.49)#
High## 41/94# 1.27#(0.95,#1.70)# 1.22#(0.91,#1.63)# 1.18#(0.86,#1.63)# 1.01#(0.68,#1.50)#
## ## ## ## ## ##
Negative#life#events## ## ## ## ## ##
None# 125/463# Reference# Reference# Reference# Reference#
Moderate#(1)# 95/244# 1.32#(1.05,#1.66)# 1.30#(1.04,#1.63)# 1.28#(1.00,#1.63)# 1.16#(0.88,#1.52)#
High#(2+)# 79/169# 1.50#(1.18,#1.90)# 1.36#(1.06,#1.75)# 1.33#(1.02,#1.74)# 1.15#(0.84,#1.57)#
## ## ## ## ## ##
Paternal#support## ## ## ## ## ##
High# 226/714# Reference# Reference# Reference# Reference#
Moderate# 48/108# 1.28#(0.99,#1.66)# 1.24#(0.95,#1.62)# 1.20#(0.90,#1.59)# 1.25#(0.92,#1.69)#
Low## 27/45# 1.56#(1.13,#2.15)# 1.41#(1.02,#1.96)# 1.34#(0.94,#1.59)# 1.34#(0.90,#2.03)#
1Adjusted#for#maternal#race,#maternal#age,#maternal#education,#preterm#birth,#month’s#exclusive#breastfeeding,#



24!

maternal#atopy,#child#sex,#pregnancy#smoking#and#individually#adjusted#for#each#stressor.#
2Inverse#probability#censor#weights#(maternal#age,#race#and#education).##Additionally,#model#is#adjusted#for#all#
covariates#in#previous#model.#
3Weighted#sample#n=2434.# ##
4Weighted#to#adjust#PTB#to#10%#of#sample# ##
#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#
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Table&2.3.&Crude&and&adjusted&risk&ratios&for&current&wheeze,&asthmatic&symptoms&and&otitis&media&by&stressor&
among&respondents&to&the&Environment&and&Child&Health&Outcomes&Study&in&Los&Angeles&County,&California,&
2006&(n=1193).&&

## Current#wheeze#(yes=168)# Asthmatic#symptoms#(yes=106)# Otitis#media#(yes=129)#

##

Crude#risk#ratio#
(95%#CI)#

Adjusted#risk#
ratio#(95%#CI)1#

Crude#risk#ratio#
(95%#CI)#

Adjusted#risk#
ratio#(95%#CI)1#

Crude#risk#ratio#
(95%#CI)#

Adjusted#risk#
ratio#(95%#CI)1#

Fearful#about#health#of#baby# ## ## ## ##
Not#at#all# Reference# Reference# Reference# Reference# Reference# Reference#
Moderately# 0.95#(0.63,#1.43)# 1.03#(0.68,#1.55)# 1.12#(0.70,#1.89)# 1.22#(0.73,#2.05)# 1.15#(0.84,#1.59)# 1.18#(0.85,#1.62)#
Somewhat# 1.17#(0.81,#1.70)# 1.04#(0.72,#1.50)# 1.23#(0.76,#2.01)# 1.07#(0.67,#1.71)# 1.27#(0.94,#1.72)# 1.16#(0.85,#1.57)#
Very#much# 1.45#(0.99,#2.14)# 1.45#(1.00,#2.14)# 1.43#(0.85,#2.41)# 1.39#(0.83,#2.35)# 0.99#(0.68,#1.43)# 0.96#(0.66,#1.39)#
## ## ## ## ## ## ##
Chronic#stress#
(PSS)# ## ## ## ## ## ##
Low# Reference# Reference# Reference# Reference# Reference# Reference#
Moderate# 1.02#(0.75,#1.39)# 1.03#(0.76,#1.41)# 0.75#(0.49,#1.15)# 0.75#(0.49,#1.14)# 1.17#(0.91,#1.49)# 1.42#(1.11,#1.82)#
High## 1.23#(0.81,#1.87)# 1.14#(0.76,#1.72)# 1.33#(0.80,#2.21)# 1.11#(0.67,#1.86)# 0.95#(0.64,#1.42)# 1.18#(0.78,#1.77)#
## ## ## ## ## ## ##
Negative#life#
events## ## ## ## ## ## ##
None# Reference# Reference# Reference# Reference# Reference# Reference#
Moderate#(1)# 1.28#(0.92,#1.79)# 1.23#(0.89,#1.70)# 1.28#(0.84,#1.95)# 1.21#(0.80,#1.83)# 0.89#(0.67,#1.18)# 0.92#(0.69,#1.22)#
High#(2+)# 1.44#(1.01,#2.05)# 1.22#(0.85,#1.76)# 1.24#(0.77,#1.98)# 0.96#(0.58,#1.57)# 1.16#(0.87,#1.54)# 1.22#(0.91,#1.64)#
## ## ## ## ## ## ##
Paternal#
support## ## ## ## ## ## ##
High# Reference# Reference# Reference# Reference# Reference# Reference#
Moderate# 1.37#(0.93,#2.00)# 1.35#(0.92,#1.96)# 1.56#(0.97,#2.50)# 1.54#(0.95,#2.45)# 0.92#(0.64,#1.32)# 0.98#(0.68,#1.41)#
Low## 2.06#(1.35,#3.13)# 1.82#(1.15,#2.87)# 1.96#(1.09,#3.51)# 1.54#(0.84,#2.81)# 1.19#(0.77,#1.84)# 1.45#(0.93,#2.27)#
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1Adjusted#for#maternal#race,#maternal#age,#maternal#education,#preterm#birth,#month’s#exclusive#breastfeeding,#maternal#
atopy,#child#sex,#pregnancy#smoking#and#individually#adjusted#for#each#stressor.#

#

#

#

#

#

#

#

#

#

#

#

#
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#

Figure&2.1.&Risk&of&lifetime&wheeze&by&race/ethnicity.#Adjusted#risk#ratios#for#lifetime#wheeze##
stratified#by#race#among#respondents#to#the#Environment#and#Child#Health#Outcomes#Study#in#Los##
Angeles#County,#California,#2006#(n=1193).#Risk#ratios#are#adjusted#with#propensity#scores#for#maternal##
age,#maternal#education,#preterm#birth,#months#of#exclusive#breastfeeding,#maternal#atopy,#child#sex,#and##
pregnancy#smoking,#and#individually#adjusted#for#each#stressor.#
#
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Chapter(III.(Study(2:(Assessing(nativity:(breastfeeding(and(asthmatic(

symptoms(in(the(offspring(of(Latinas(

3.1$Abstract$

Background:.Previous.research.has.generally.found.exclusive.breastfeeding.to.protect.

against.asthma.in.young.children..However,.maternal.nativity.in.a.Latina.population.has.

not.been.assessed.as.a.potential.confounder.or.effect.modifier...

Methods:.Using.cross.sectional.data.restricted.to.Latina.mothers.(n=704).from.a.birth.

cohort.in.Los.Angeles.interviewed.in.2003.and.2006,.we.estimated.risk.ratios.(RR).for.

exclusive.breastfeeding.and.asthmatic.symptoms.in.the.offspring....

Results:.56.children.(8.%).had.asthmatic.symptoms.at.age.3.5.years..We.found.a.49%.

reduction.in.risk.of.asthmatic.symptoms.with.>3.months.of.exclusive.breastfeeding.

(aRR=0.51,.95%.CI.0.28,.0.90)..ForeignWborn.Latinas.were.more.likely.to.initiate.and.

continue.breastfeeding.for.at.least.three.months.compared.with.USWborn.Latinas..

Discussion:.Three.or.more.months.of.exclusive.breastfeeding.was.associated.with.a.

reduced.risk.of.asthmatic.symptoms.in.the.offspring.of.Latinas,.and.we.did.not.find.

evidence.that.maternal.nativity.confounded.or.modified.this.association.  

.
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3.2$Background$

3.2.1$Breastfeeding$$

Breastfeeding.has.been.investigated.as.a.protective.factor.against.asthma..One.hypothesis.

is.that.this.association.is.mediated.through.breastfeeding’s.protective.effects.on.early.

respiratory.illness.(51)..Moreover,.it.has.recently.been.found.that.asthma.and.allergy.risks.

are.lower.when.the.degree.of.microbial.biodiversity.in.the.gut.is.higher;.notably,.exclusive.

breastfeeding.has.been.hypothesized.as.one.mechanism.to.establish.a.higher.level.of.

microbial.diversity.in.infancy.(52)..

.

3.2.2$Breastfeeding$and$asthma$research$

Early.studies.from.the.1980.and.1990’s.summarized.in.a.metaWanalysis.of.12.prospective.

studies.reported.that.exclusive.breastfeeding.is.protective.of.asthma;.3.months.of.exclusive.

breastfeeding.reduced.the.risk.of.asthma.in.young.children.age.1W5.by.30%.(OR.=.0.70,.

95%.CI.0.60.W.0.81)..Associations.were.stronger.among.those.with.a.maternal.history.of.

atopy.(53)..A.subsequent.metaWanalysis.in.2007.added.three.additional.prospective.studies.

and.confirmed.the.results.for.young.children.aged.1W5,.but.not.for.older.children.(>10.

years).(51)...Some.more.recent.studies.questioned.the.results.for.younger.children.as.well..

A.randomized.study.of.breastfeeding.promotion.did.not.find.reduced.rates.of.asthma.(54),.

nor.did.a.very.large.(n=200,000).observational.study.of.6W7.year.olds.(55)..A.longitudinal.

study.of.1,037.children.born.in.New.Zealand.between.1972W1973.found.that.breastfeeding.

during.infancy.increased.risk.of.asthma.at.each.assessment.between.ages.9.to.26.years.

with.no.differences.by.maternal.history.of.atopy.nor.by.duration.of.breastfeeding.(56)..A.
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new.metaWanalysis.of.breastfeeding.and.asthma.(defined.from.medical.charts.or.parental.

report).found.a.22%.reduction.in.the.pooled.odds.ratio,.with.the.strongest.protection.

observed.in.children.0W2.years.old,.slightly.weaker.protection.in.3W6.year.olds,.and.

protection.bordering.on.null.in.children.aged.7.and.up..The.role.of.maternal.atopy.was.not.

assessed.(57)..The.authors.of.the.recent.meta.analysis.concluded.that.additional.work.

should.to.be.done.to.analyze.potential.confounders.and.mediators.such.as.daycare.

attendance.and.early.respiratory.illness,.and.to.explore.potential.difference.by.ethnicity.in.

the.relationship.of.breastfeeding.and.childhood.asthma.(57–59)..

.

To.our.knowledge,.there.are.no.studies.to.date.examining.the.role.of.characteristics.

associated.with.immigration.and.acculturation.that.may.influence.both.breastfeeding.

behaviors.and.the.risk.of.asthma.in.the.offspring.of.Latina.immigrant.and.Latina.nativeW

born.populations.living.in.the.US..Overall,.Latinas.in.the.US.have.breastfeeding.initiation.

rates.(79.8%).comparable.with.white.women.(60)..However,.within.Latinas,.nativity.

predicts.breastfeeding.behavior,.with.foreignWborn.Latinas.having.higher.initiation.and.

duration.of.breastfeeding.than.USWborn.Latinas.(61)...Additionally,.within.foreignWborn.

Latinas,.longer.time.spent.in.the.US.has.been.shown.to.lower.both.breastfeeding.initiation.

and.duration.among.foreignWborn.immigrant.Latinas.(61,62)..Asthma.rates.in.Latino.

children.may.also.differ.by.the.mother’s.nativity,.with.a.higher.prevalence.reported.in.

children.of.USWborn.Latinas.(63).than.foreignWborn.Latinas...
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$

3.3$Hypothesis/aims$

We.hypothesized.that.associations.between.breastfeeding.and.asthma.symptoms.in.young.

offspring.of.Latinas.may.be.confounded.or.modified.by.maternal.nativity..In.order.to.study.

this.association,.we.used.cross.sectional.data.from.a.cohort.study.with.oversampling.of.

preterm.and.low.birth.weight.children.in.Los.Angeles,.CA..In.analyses.restricted.to.Latinas.

and.their.offspring,.we.examined.whether.exclusive.breastfeeding.reduces.the.risk.of.

asthmatic.symptoms.in.our.population.of.young.(3.5.year.old).children.born.to.Latina.

women,.and.assessed.possible.effect.measure.modification.by.maternal.nativity..

.

3.4$Study$materials$and$methods$

3.4.1$Subject$selection$

The.ECHOS.cohort.was.described.previously.in.section.2.3.1..For.this.analysis,.we.included.

a.subset.of.the.ECHOS.cohort.who.selfWidentified.as.being.of.Latina.ethnicity.(n=704)...

3.4.2$Outcome$definitions$

In.the.2006W2007.interviews,.asthmatic.symptoms.were.assessed.via.maternal.report.

according.to.the.International.Study.of.Asthma.and.Allergies.in.Childhood.(ISAAC).

questionnaire.for.6W7.year.olds.(39)..We.asked.all.questions.in.the.core.questionnaire.

wheezing.module,.in.addition.to.“has.a.doctor.said.your.child.has.asthma?”.“age.at.doctor.

diagnosed.asthma,”.and.“has.your.child.visited.the.emergency.room.because.of.asthma?”.

We.here.will.define.our.outcome.as.‘doctor.diagnosed.asthma’.combined.with.‘dry.cough.at.
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night.occurring.in.the.past.12.months’.and/or.‘any.history.of.wheezing.or.whistling.in.the.

chest.’..

$

3.4.3$Exposure$and$covariate$definitions$

Mothers.reported.the.number.of.months.of.both.total.(any.breastfeeding).and.exclusive.

breastfeeding.(breastfeeding.without.formula.or.food.supplementation).in.the.follow.up.

interview.(2006/7)..We.categorized.exclusive.breastfeeding.as.0.months,.1W2.months,.>3.

months,.and.<.3.vs.>3.months.in.sensitivity.analysis.and.stratified.analysis.assessing.effect.

measure.modification...

In.EPOS.interviews.(3W6.months.postpartum),.mothers.reported.duration.of.total.(any).

breastfeeding.(or.ongoing.if.currently.breastfeeding).which.were.categorized.into.0.

months,.1W2.months,.>3.months..

.

Covariates.collected.from.the.2002.birth.certificates.and.from.the.2003.followWup.survey.

interview.included.maternal.age,.maternal.education,.maternal.nativity,.income,.maternal.

pregnancy.smoking,.preterm.birth,.antibiotics.in.breast.milk,.insurance.type,.and.work.

outside.of.the.home.in.pregnancy...In.the.2006W2007.followWup.interviews,.we.collected.

data.on.smoking.in.the.residence,.both.maternal.and.paternal.history.of.atopy,.pets.in.the.

home.before.age.1,.daycare.before.age.1,.doctor.diagnosed.bronchitis.and.doctor.diagnosed.

severe.cold.or.flu.before.age.1,.number.of.residents.in.the.household.under.age.18,.

maternal.birthplace.and.preferred.language.if.the.participant.identified.as.Latina/Hispanic.

(as.a.proxy.for.acculturation),.and.years.lived.in.the.US.among.the.foreignWborn.Latinas..
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.

3.4.4$Statistical$analyses$

We.estimated.risk.ratios.(RR).for.the.effect.of.exclusive.breastfeeding.on.the.child’s.

asthmatic.symptoms.using.Poisson.regression.models.with.robust.error.variance.and.a.log.

link.function.(43)..Multivariate.analysis.was.conducted.including.potential.confounders.

added.sequentially..Retained.covariates.(on.the.basis.of.previous.literature.(58).or.

changing.the.effect.estimate.by.>10%).included.preterm.birth,.maternal.education,.

maternal.age,.maternal.pregnancy.smoking,.parental.history.of.atopy,.and.income..

Maternal.nativity,.insurance.type,.pets.in.the.home,.daycare,.antibiotics.in.breast.milk,.

doctor.diagnosed.bronchitis,.doctor.diagnosed.severe.cold/flu.before.age.1,.number.of.

other.residents.in.home.under.18,.and.work.outside.of.the.home.did.not.change.the.effect.

estimate.for.exclusive.breastfeeding.and.were.removed.from.the.multivariate.analysis..

There.were.too.few.respondents.who.affirmed.smokers.in.the.house,.thus.the.variable.

could.not.be.included...

.

Information.for.income.was.missing.in.16.2%.of.responses,.thus.multiple.imputations.were.

performed.utilizing.standard.SAS.procedures.with.5.imputation.datasets.to.replace.all.

missing.values..The.effect.estimate.for.exclusive.breastfeeding.did.not.change.appreciably.

(<5%),.thus.to.maintain.a.sufficient.sample.size.the.imputed.datasets.were.used.in.final.

multivariate.models.and.for.propensity.score.adjustment..Propensity.scores.were.

calculated.by.regressing.exclusive.breastfeeding.on.all.aforementioned.retained.covariates.

in.a.multinomial.logistic.regression,.with.inclusion.of.the.predicted.probabilities.of.
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exposure.in.the.final.model..Fully.adjusted.models.and.propensity.score.adjusted.models.

are.both.reported..

.

Effect.measure.modification.was.assessed.by.examining.risk.ratios.in.stratified.analyses..

Maternal.nativity.was.assessed.for.our.main.hypothesis,.and.preterm.birth.and.maternal.

history.of.atopy.were.assessed.in.sensitivity.analyses..Risk.estimates.for.the.stratum.with.a.

positive.maternal.history.of.atopy.did.not.converge.due.to.the.small.sample.size.and.

number.of.covariates.for.adjustment;.however,.we.were.able.to.estimate.the.risk.in.all.

strata.using.propensity.score.adjustment..Dichotomous.breastfeeding.(<3.months.vs..>3.

months).was.used.as.the.exposure.due.to.small.cell.sizes.in.the.strata..

.

In.additional.sensitivity.analyses,.we.explored.the.risk.of.asthmatic.symptoms.and.

exclusive.breastfeeding.using.<3.months.of.exclusive.breastfeeding.as.the.reference.group..

We.also.explored.predictors.of.breastfeeding.initiation.and.duration.using.Poisson.

regression.with.robust.error.variance.and.a.log.link.function.adjusting.for.nativity,.

education,.age,.daycare.attendance.prior.to.age.1.year.and.work.outside.the.home.during.

pregnancy..In.a.model.restricted.to.foreignWborn.Latinas.only,.we.also.included.years.lived.

in.the.US.(continuous)..

.

Finally,.in.an.attempt.to.validate.our.cross.sectional.ECHOS.data.with.longitudinal.EPOS.

breastfeeding.estimates.collected.at.3W6.months.postpartum,.we.compared.the.percentages.

of.respondents.between.EPOS.and.ECHOS.who.reported.months.of.total.breastfeeding,.and.

compared.the.unadjusted.risk.estimates.for.asthmatic.symptoms.in.those.with.3+.months.
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of.total.breastfeeding.as.reported.by.respondents.during.EPOS.interviews.and.ECHOS.

interviews..

.

The.UCLA.Office.for.Protection.of.Research.Subjects.and.the.California.State.Committee.for.

the.Protection.of.Human.Subjects.approved.this.research;.informed.consent.was.obtained.

from.the.women...

.

3.5$Results$

.

Table.3.1.provides.demographic.characteristics.for.our.study.participants..In.the.ECHOS.

subWsample.of.children.born.to.Latina.mothers.(n=704),.56.(8.0%).had.asthmatic.

symptoms.(doctor.diagnosed.asthma.with.wheeze.(n=28).or.dry.cough.(n=3).or.both.

(n=25)..Children.with.asthmatic.symptoms.were.more.likely.to.be.born.to.USWborn.women,.

to.women.who.smoked.prior.to.pregnancy,.and.were.exclusively.breastfed.for.shorter.

durations....

.

When.examining.demographic.characteristics.by.nativity.(supplemental.table.3.4).several.

factors.differed;.in.particular.USWborn.Latinas.were.younger,.had.more.years.of.formal.

education.and.were.more.likely.to.have.given.birth.to.a.child.who.developed.asthmatic.

symptoms.than.foreignWborn.Latinas....

.

ForeignWborn.Latinas.were.more.likely.to.initiate.breastfeeding.(RR.1.19.95%.CI.1.07,.1.32).

and.more.likely.to.breastfeed.for.a.minimum.of.3.months.(RR.1.45.95%.CI.1.15,.1.80).as.
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compared.with.USWborn.Latinas.after.adjusting.for.age,.education,.daycare.and.work.

outside.the.home.in.pregnancy...Years.lived.in.the.US.did.not.predict.breastfeeding.

initiation.or.duration.in.foreignWborn.Latinas.(data.not.shown)..

.

The.children’s.risk.of.asthmatic.symptoms.in.relation.to.3+.months.of.exclusive.

breastfeeding.was.reduced.by.49%.(RR=0.51,.95%.CI.0.28,.0.90).in.multivariate.models.

adjusted.using.propensity.scores.(Table.3.2)..We.did.not.find.evidence.of.confounding.or.

effect.measure.modification.by.maternal.nativity.(data.not.shown)...The.reduction.in.risk.of.

asthmatic.symptoms.was.not.as.strong.when.the.reference.group.included.women.who.

breastfed.for.<3.months.(Table.3.2)....

.

In.sensitivity.analyses,.there.was.a.suggestion.of.effect.measure.modification.by.maternal.

history.of.atopy.with.the.reduced.risk.of.asthmatic.symptoms.from.breastfeeding.being.

lower.among.children.of.mothers.without.a.history.of.atopy;.however.the.number.of.

mothers.with.history.of.atopy.was.small.(Table.3.3)..There.was.no.effect.measure.

modification.observed.by.preterm.birth.(data.not.shown)....

.

Finally,.there.was.78.2%.concordance.in.reporting.total.breastfeeding.between.EPOS.and.

ECHOS..This.was.strongest.in.the.category.of.3+.months.(95.2%).and.weakest.in.the.

category.of.1W2.months.(41.9%)..Crude.risk.ratios.for.asthmatic.symptoms.with.3+.months.

of.total.(any).breastfeeding.using.EPOS.(longitudinal).data.were.RR=0.57.(95%.CI.0.31,.

1.05).and.ECHOS.(cross.sectional).data.RR=0.53.(95%.CI.0.30,.0.92)..
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3.6$Discussion$

Using.cross.sectional.data.from.a.cohort.study.restricted.to.Latinas,.exclusive.breastfeeding.

for.3.or.more.months.was.associated.with.a.reduced.risk.of.asthmatic.symptoms.in.their.

offspring.by.49%.in.adjusted.models..We.found.no.evidence.that.risk.reduction.from.

breastfeeding.was.modified.or.confounded.by.nativity.of.the.mother....

We.were.interested.in.maternal.nativity.in.Latinas.as.immigration.and.acculturation.may.

be.related.to.both.asthma.risk.in.the.offspring.and.breastfeeding.in.this.dominant.minority.

in.the.US..While.breastfeeding.initiation.and.duration.in.Latinas.is.comparable.to.whites.

(60),.there.is.considerable.heterogeneity.of.breastfeeding.within.Latinas.by.nativity:.USW

born.Latinas.initiate.less.and.breastfeed.for.shorter.time.than.foreignWborn.Latinas.

(61,62,64)..Furthermore,.time.lived.in.the.US.as.a.measure.of.acculturation.is.a.negative.

predictor.of.breastfeeding,.with.increasing.time.of.residency.in.the.US.leading.to.less.

breastfeeding.(61,65)..Similarly.in.our.sample,.USWborn.Latinas.were.less.likely.to.initiate.

breastfeeding.and.had.shorter.duration.of.exclusive.breastfeeding.than.foreignWborn.

Latinas..However,.among.our.foreignWborn.(75.6%.Mexican.origin).Latinas,.we.did.not.

observe.any.reduction.in.the.initiation.or.duration.of.exclusive.breastfeeding.with.years.

lived.in.the.US.in.either.crude.models.or.models.adjusted.for.socioWdemographic.variables..

Although.the.median.time.lived.in.the.US.among.our.immigrant.Latinas.was.15.years,.

breastfeeding.practices.remained.similar.for.recent.and.longWtime.immigrants..One.

possible.explanation.for.this.is.the.relative.homogeneity.in.our.Latina.foreignWborn.

immigrant.population:..80%.had.a.12th.grade.education.or.less,.and.of.those.reporting.

income,.80%.earned.$30,000.or.less.a.year...Although.low.education.and.income.are.
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generally.negative.predictors.for.breastfeeding.in.White.women,.they.have.been.reported.

to.not.be.as.strong.of.determinants.for.breastfeeding.behaviors.in.Latinas.(61),.and.in.our.

sample.may.represent.a.group.who.resisted.such.“negative.acculturation”.despite.the.

duration.lived.here,.and.have.retained.breastfeeding.behaviors.from.their.home.countries..

.

Foreign.maternal.nativity.has.previously.also.been.studied.as.a.protective.factor.for.asthma.

in.MexicanWAmericans..In.a.predominantly.MexicanWAmerican.sample.of.Latinos.in.Los.

Angeles,.CA,.0W17.year.old.children.of.immigrant.mothers.exhibited.a.lower.odds.ratio.of.

asthma.(OR.0.64,.95%.CI.0.44W0.94).than.those.born.to.USWborn.mothers.(63)..While.our.

data.was.initially.suggestive.of.a.lower.risk.of.asthmatic.symptoms.in.offspring.of.foreignW

born.Latinas.(crude.RR=.0.67,.95%.CI.0.41,.1.12),.the.results.were.attenuated.in.

multivariate.models.that.included.exclusive.breastfeeding.(RR=0.79,.95%CI.0.44,.1.41)..

The.previous.study.of.LA.children.did.not.adjust.for.breastfeeding.(63)..This.suggests.

breastfeeding.may.influence.risk.of.asthmatic.symptoms.while.maternal.nativity.may.only.

be.an.indicator.of.breastfeeding.practices..

Some.studies.have.found.either.no.or.an.increased.risk.of.asthma.with.breastfeeding.

(56,66,67)..These.inconsistencies.may.be.due.to.differences.in.phenotypes.and.related.to.

the.age.of.the.child..The.protective.effect.of.breastfeeding.appears.to.attenuate.in.older.

children,.with.the.most.pronounced.effects.found.in.children.under.the.age.of.3.(58,66,68)..

Indeed,.wheezing.that.may.get.diagnosed.as.“asthma”.in.young.children.is.heterogeneous;.

as.many.as.6.wheezing.phenotypes.have.been.identified.in.longitudinal.studies,.and.are.

quite.different.in.their.risk.for.subsequent.development.of.asthma.(12)..These.phenotypes.

cannot.be.established.reliably.until.the.child.reaches.age.6.(13);.thus.given.our.single.time.
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point.of.assessment,.what.is.classified.by.health.care.providers.as.asthma.at.this.young.age.

may.in.fact.be.transient.wheeze..Given.that.we.found.stronger.protection.for.those.without.

a.maternal.history.of.atopy,.our.results.may.be.strongly.influenced.by.transient.wheezers.

in.our.population..However,.our.findings.relied.on.few.women.reporting.atopy.(n=84;.

11.9%.of.the.sample).and.confidence.limits.overlapped.largely.for.both.estimates.....

Categorizations.used.for.breastfeeding.and.the.choice.of.reference.group.may.also.result.in.

heterogeneous.effects..A.large.cluster.randomized.study.conducted.in.Belarus,.found.no.

association.between.breastfeeding.intervention.and.asthma.at.age.6.5,.but.both.the.

intervention.and.control.groups.included.a.substantial.proportion.of.women.who.

breastfed,.thus.these.null.results.are.difficult.to.interpret.(69)..We.observed.stronger.

reduction.in.risk.of.asthmatic.symptoms.from.exclusive.breastfeeding.in.analysis.using.0.

months.of.exclusive.breastfeeding.as.the.reference.as.compared.to.a.reference.of.<3.

months.of.exclusive.breastfeeding..This.suggests.that.any.duration.of.exclusive.

breastfeeding.reduces.the.risk,.and.including.short.duration.of.exclusive.breastfeeding.in.

the.reference.group.as.done.in.previous.studies.may.underestimate.the.protective.benefits.

that.any.breastfeeding.offers..

Strengths.of.this.study.include.the.large.proportion.of.immigrant.Latinas,.enabling.us.to.

study.the.association.of.breastfeeding.and.asthmatic.symptoms.in.an.understudied.

population,.and.to.simultaneously.investigate.the.role.of.maternal.nativity..Also,.we.have.a.

sample.rich.in.covariate.information.linked.to.birth.certificate.data.for.multivariate.

adjustment,.including.detailed.duration.of.exclusive.breastfeeding,.daycare.attendance,.

parental.atopy,.pets,.and.child.bronchitis/cold.and.flu.history..These.latter.covariates.
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allowed.us.to.explore.the.hypothesis.that.the.benefits.from.breastfeeding.might.be.due.to.a.

reduction.in.virusWassociated.wheeze.(59,67)..However,.including.both.bronchitis.and.

severe.cold/flu.prior.to.one.year.in.our.models.did.not.change.the.estimate.for.

breastfeeding....

.

Limitation.to.our.study.include.the.young.age.of.children.studied,.as.wheeze.and.“doctor.

diagnosed.asthma”.may.in.fact.be.transient.wheeze.and.thus.may.not.be.consistent.with.

actual.chronic.asthma.in.later.childhood..Additionally,.the.ISAAC.questionnaire.was.not.

validated.for.children.aged.3W4.in.our.sample..Another.potential.limitation.is.maternal.

recall.of.breastfeeding;.women.reported.duration.of.breastfeeding.when.the.child.was.3.5.

years.old,.and.there.may.be.correlation.between.the.selfWreported.outcome.and.exposure..

However,.there.is.evidence.that.women.recall.breastfeeding.quite.well.(70),.and.as.this.

study.was.not.specifically.aimed.at.studying.breastfeeding.or.asthma.and.a.range.of.

questions.were.administered,.the.likelihood.of..strongly.correlated.selfWreport.is.reduced..

Additionally,.using.total.breastfeeding.estimates.collected.in.both.EPOS.and.ECHOS.

interviews,.we.found.high.concordance.in.breastfeeding.reporting.(95.2%.in.those.

reporting.3+.months.and.78.2%.in.those.reporting.no.breastfeeding.between.the.two.

interviews),.which.resulted.in.very.similar.risk.estimates.between.total.breastfeeding.and.

asthmatic.symptoms.in.the.both.the.longitudinal.and.cross.sectional.data..Finally,.this.

cohort.contains.a.large.portion.of.preterm.births.(38.6%),.which.may.limit.generalizability..

However,.sensitivity.analyses.reWweighting.preterm.birth.to.10%.of.the.population.did.not.

meaningfully.change.our.estimates..In.postWhoc.sensitivity.analysis,.we.excluded.births.

prior.to.36.weeks.of.gestation.to.determine.whether.our.observed.association.was.biased.
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by.those.very.preterm.that.may.not.be.able.to.breastfeed.and.be.at.a.higher.risk.of.

asthmatic.symptoms..The.association.between.breastfeeding.and.asthmatic.symptoms.

changed.minimally.(RR.0.45,.95%.CI.0.22,.0.92;.n=524)..

.

New.contributions.to.the.literature.

Our.study.suggests.that.duration.of.breastfeeding.may.need.to.be.considered.in.Latino.

populations,.and.that.maternal.nativity.(i.e..USWborn.status).may.be.a.risk.factor.for.asthma.

at.least.in.part.because.it.is.related.to.breastfeeding.behavior..Also.of.interest,.we.found.

that.breastfeeding.practices.did.not.change.with.length.of.residency.in.foreignWborn.

(predominantly.Mexican).Latinas.in.Los.Angeles..This.suggests.that.there.are.factors.that.

determine.breastfeeding.practices.in.this.population.that.if.better.understood.could.be.also.

be.used.to.design.and.target.programs.that.promote.this.beneficial.behavior.among.USW

born.Latinas...
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3.7$Tables$
.

Table$3.1.$Demographic$and$Pregnancy$Characteristics$by$Child$
Asthmatic$Symptoms$among$Latina$respondents$to$the$Environment$
and$Child$Health$Outcomes$Study$in$Los$Angeles$County,$California,$
2006$(n=704).$
.. Asthmatic.symptomsa.
.. Yes. No.
.. n=56.(8.0). n=648.(92.0).
Maternal.Age. .. ..
...<.20. 5.(8.9). 57.(8.8).
...20W24. 11.(19.6). 164.(25.3).
...25W29. 18.(32.1). 171.(26.4).
...30W34. 16.(28.6). 161.(24.9).
...>.34. 6.(10.7). 95.(14.7).
Maternal.Education. .. ..
...<.8.years. 8.(14.3). 119.(18.7).
...9W11.years. 10.(17.9). 158.(24.8).
...12.years. 16.(28.6). 195.(30.6).
...13W15.years. 16.(28.6). 96.(15.1).
...>.16.years. 6.(10.7). 69.(10.8).
Maternal.nativity. .. ..
...ForeignWborn. 33.(58.9). 446.(68.8).
Income. .. ..
...<$10k. 18.(32.1). 138.(21.3).
...$10kW<$30k. 16.(28.6). 261.(40.3).
...$30kW<$50k. 10.(17.9). 77.(11.9).
...>$50k. 5.(8.9). 65.(10.0).
...missing. 7.(12.5). 107.(16.5).
Maternal.pregnancy.smoking. .. ..
...Nonsmoker. 35.(62.5). 486.(75.0).
...Former.smoker. 19.(33.9). 148.(22.8).
...Pregnancy.smoker. 2.(3.6). 14.(2.2).
Preterm.birth. .. ..
...Preterm.(<37.weeks). 26.(46.4). 246.(38.0).
Antibiotics.in.breastmilk. .. ..
...Yes. 5.(8.9). 56.(8.6).
Insurance. .. ..
...Public. 35.(62.5). 444.(68.5).
Work.outside.of.the.home.in.pregnancy. .. ..
...Yes. 32.(57.1). 332.(51.2).
...missing. 1.(1.8). 4.(0.6).
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Smoking.inside.of.the.home. .. ..
...No. 56.(100.0). 636.(98.1).
...Yes. 0.(0.0). 9.(1.4).
...Yes,.child.not.at.home. 0.(0.0). 3.(0.5).
History.of.maternal.asthma,.eczema,.
hayfever. .. ..

...Yes. 11.(19.6). 73.(11.3).
History.of.paternal.asthma,.eczema,.
hayfever. .. ..

...Yes. 5.(8.9). 47.(7.2).
Pets.before.age.1. .. ..
...Yes. 12.(21.4). 130.(20.1).
...missing. 0.(0.00). 2.(0.3).
Daycare.before.age.1.. .. ..
...Yes. 6.(10.7). 35.(5.4).
...missing. 1.(1.8). 16.(2.5).
Doctor.diagnosed.bronchitis. .. ..
...Yes. 14.(25.0). 48.(7.4).
Doctor.diagnosed.severe.cold/flu.
before.age.1. .. ..

...Yes. 31.(55.4). 177.(27.4).

...missing. 0.(0.00). 2.(0.31).
Exclusive.breastfeeding.(months). .. ..
...>.3.months. 19.(33.9). 310.(47.8).
...missing. 0.(0.0). 8.(1.2).
Exclusive.breastfeeding.(months). .. ..
...0.months. 30.(53.6). 224.(34.6).
...1W2.months. 7.(12.5). 106.(16.4).
...>3.months. 19.(33.9). 310.(47.8).
...missing. 0.(0.0). 8.(1.2).
Number.of.residents.under.age.18.
(mean,.sd). 1.18.(1.2). 1.37.(1.2).
a..Defined.by.doctorWdiagnosed.asthma.with.wheeze.and/or.dry.cough..

.

.

.

.

.

.

.
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.

Table$3.2.$Crude,$multivariate$and$propensity$adjusted$risk$estimates$for$asthma$
with$exclusive$breastfeeding$in$a$Latina$population$from$the$Child$Health$
Outcomes$Study$in$Los$Angeles$County,$California,$2006$(n=704).$

..

N.case/.
nonW
case.

Crude.modela.
(n=696).

N.case/.
nonWcase.

Multivariate.
model.imputed.
(n=704)a,b.

Propensity.
adjusted.model.
(n=704)a,c.

Exc..
breastfeeding.
(months). .. .. .. .. ..
...0.Months. 30/224. Reference. 30/224. Reference. Reference.
...1W2.months. 07/106. 0.52.(0.24,.1.16). 7/108. 0.49.(0.22,.1.07). 0.47.(0.21,.1.05).
>.3.months. 19/310. 0.49.(0.28,.0.85). 19/316. 0.52.(0.29,.0.91). 0.51.(0.28,.0.90).
.. .. .. .. .. ..
Exc..
breastfeeding.
(months). .. .. .. .. ..
<.3.months. 37/330. Reference. 37/331. Reference. Reference.
>.3.months. 19/310. 0.57.(0.34,.0.98). 19/317. 0.62.(0.36,.1.06). 0.62.(0.36,.1.07).
a.RR.(95%.CI)..
b.Multivariate.model.adjusted.for.preterm.birth,.maternal.age,.maternal.education,.
pregnancy.smoking,.parental.history.of.asthma/eczema/hayfever,.and.income..
c.Propensity.scores.include.all.covariates.in.the.multivariate.model..
.

.

.

.

.

.

.

.

.

.

.

.

.

.
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$
Table$3.3.$Effect$measure$modification$of$risk$ratios$of$breastfeeding$and$
asthmatic$symptoms$by$maternal$history$of$asthma/eczema/hayfever$in$a$
Latina$population$from$the$Child$Health$Outcomes$Study$in$Los$Angeles$
County,$California,$2006$(n=704).$

.Exclusive.
breastfeeding.
(in.months).

N.
case/.
nonW
case.

Crude..
modela.

N.
case/.
nonW
case.

Multivariate.
modela,b.

Propensity.
adjusted.modela,c.

.. Positive.maternal.history.(n=84). ..

<.3.months.
07/.
40. Reference.

07/.
40. Reference. Reference.

>.3.months.
04/.
33. 0.73.(0.23,.2.29).

04/.
33. n/ad. 0.72.(0.23,.2.22).

.. Negative.maternal.history.(n=620). ..

<.3.months.
30/.
290. Reference.

30/.
291. Reference. Reference.

>.3.months.
15/.
277. 0.55.(0.30,.1.00).

15/.
284. 0.57.(0.32,.1.06). 0.59.(0.32,.1.10).

a.RR.(95%.CI)..
b.Multivariate.model.adjusted.for.preterm.birth,.maternal.age,.maternal.education,.
pregnancy.smoking,.parental.history.of.asthma/eczema/hayfever,.and.income..
c.Propensity.scores.include.all.covariates.in.the.multivariate.model..
d.Model.did.not.converge.due.to.small.cell.sizes.in.multivariate.model.. .

.
..

.

.

.

.

.

.

.

.

.

.

.

.
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Supplemental$table$3.4:$Demographic$and$Pregnancy$Characteristics$by$maternal$
nativity$status$in$the$Latina$subset$of$the$Environment$and$Child$Health$Outcomes$
Study$in$Los$Angeles$County,$California,$2006$(n=704).$
.. Maternal.Nativity. ..
.. USWborn. ForeignWborn.
.. n=225.(32.0). n=479.(68.0).
Maternal.Age. .. .. ..
...<.20. 36.(16.0). 26.(5.4). ..
...20W24. 73.(32.4). 102.(21.3). ..
...25W29. 69.(30.7). 120.(25.1). ..
...30W34. 35.(15.6). 142.(29.7). ..
...>.34. 12.(5.3). 89.(18.6). ..
Maternal.Education. .. .. ..
...<.8.years. 3.(1.3). 124.(25.9). ..
...9W11.years. 41.(18.2). 127.(26.2). ..
...12.years. 88.(39.1). 123.(25.7). ..
...13W15.years. 60.(26.7). 52.(10.9). ..
...>.16.years. 30.(13.3). 45.(9.4). ..
...missing. 3.(1.3). 8.(1.7). ..
Income. .. .. ..
...<$10k. 31.(13.8). 125.(26.1). ..
...$10kW<$30k. 85.(37.8). 192.(40.1). ..
...$30kW<$50k. 36.(16.0). 51.(10.7). ..
...>$50k. 42.(18.7). 28.(5.9). ..
...missing. 31.(13.8). 83.(17.3). ..
Pregnancy.smoking. .. .. ..
...Nonsmoker. 139.(61.8). 382.(79.8). ..
...Former.smoker. 73.(32.4). 94.(19.6). ..
...Pregnancy.smoker. 13.(5.8). 3.(0.6). ..
Preterm.birth. .. .. ..
...Preterm.(<37.weeks). 90.(40.0). 182.(38.0). ..
History.of.maternal.asthma,.eczema,.
hayfever. .. .. ..

...Yes. 47.(20.9). 37.(7.7). ..
Insurance.type. .. .. ..
...Public. 110.(48.9). 369.(77.0). ..
Breastfeeding.initiation. .. .. ..
...Yes. 158.(70.2). 405.(84.6). ..
Exclusive.breastfeeding.(months). .. .. ..
...>.3.months. 75.(33.3). 254.(53.0). ..
...missing. 1.(0.4). 7.(1.5). ..
Work.outside.the.home.in.pregnancy. .. .. ..
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...Yes. 147.(65.3). 217.(45.3). ..

...missing. 2.(1.0). 3.(0.6). ..
Daycare.under.1. .. .. ..
...Yes. 21.(9.3). 20.(4.2). ..
...missing. 7.(3.1). 10.(2.0). ..
Asthmatic.symptoms*.in.offspring. .. .. ..
...Yes. 23.(10.2). 33.(6.9). ..
Years.lived.in.US.(mean,.sd). N/A. 15.0.(8.1). ..
Months.of.exclusive.breastfeeding.(mean,.
sd). 2.17.(3.0). 3.60.(4.3). ..

*.Asthmatic.symptoms.include.doctorWdiagnosed.asthma.with.wheeze.and/or.dry.cough..
.

.

.

.

.
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.

Chapter$IV.$Study$3:$Psychosocial(stressors(and(lung(function(in(

youth:(an(examination(by(stressor,(age(and(sex.$

.

4.1$Abstract$

.

Background:.Previous.research.on.the.impact.of.psychosocial.stressors.on.children.and.

adolescent’s.lung.function.is.limited,.and.has.primarily.relied.either.on.parental.stress.

measures.or.parentalWreported.stressors.of.the.child,.which.may.be.a.poor.proxy.for.

perceived.stress.in.youth,.particularly.older.youth..The.present.study.explores.both.the.

individual.and.caregiver’s.measures.of.selfWreported.stressors.to.predict.lung.function.in.

youth.ages.10W17.years.after.adjusting.for.the.effects.of.air.pollution...

.

Methods:.Using.spirometry.measures.of.FVC,.FEV1.and.FEF25W75.from.584.youth.from.the.

Los.Angeles.Family.and.Neighborhood.Survey,.we.performed.multivariate.linear.

regression.with.robust.standard.errors.to.assess.the.effects.of.several.selfWreported.

psychosocial.stressors.(family.fighting,.unsafe.neighborhood.and.school),.negative.

internalizing.behaviors.(Behavioral.Problems.IndexWInternalizing),.absence.of.a.father,.

caregiver.Pearlin.Self.Efficacy.and.a.summary.stress.score.in.models.stratified.by.sex.and.

age,.adjusting.for.PM2.5.and.potential.confounders..

.



49!

Results:.No.consistent.results.were.seen.between.selfWreported.stressors,.parental.

stressors,.or.negative.behaviors.and.lung.function.in.youth..We.observed.a.suggestion.of.

reduced.lung.function.in.males.from.family.fighting.(FEV1:.W156.2ml,.95%.CI.327.8,.15.5),.

absence.of.a.father.in.the.house.(FEV1:.W176.2ml,.95%.CI.W322.7,.W29.7).and.the.summary.

stress.score.(FEV1:.W45.6ml,.95%CI.W97.6,.6.3),.which.were.all.stronger.in.older.males.ages.

15W17..Additionally,.feeing.unsafe.at.school.reduced.lung.function.in.younger,.but.not.older,.

youth.(FEV1:.W129.8ml,)95%)CI.241.4,).18.2)..None.of.the.measures.were.associated.with.

reduced.lung.function.in.females..

.

Conclusions:.This.research.informs.a.very.limited.literature.on.psychosocial.stressors.and.

lung.function.in.youth..Although.we.were.unable.to.consistently.show.associations.

between.selected.psychosocial.stressors.and.lung.function,.further.exploration.of.gender.

differences.in.youth.psychosocial.stressor.response.on.lung.function.may.be.warranted..

$

4.2$Background$

.

Recently,.researchers.have.begun.investigating.whether.psychosocial.stressors,.previously.

associated.with.asthma.and.wheeze.(71–76),.are.also.associated.with.decreased.lung.

function.(17,77,78)..Lung.function,.measured.with.spirometry,.steadily.increases.

throughout.childhood.and.adolescence,.plateauing.after.puberty..Individuals.with.lower.

lung.function.by.early.adulthood.have.increased.risk.of.both.allWcause.mortality.and.

ischemic.heart.disease.mortality.independent.of.smoking.status.(15)..Other.factors.
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associated.with.inflammation.including.asthma,.smoking,.and.respiratory.infections.

increase.risk.of.impaired.lung.function.(17)..Chronic.perceived.stress.may.alter.a.child’s.

organ.development.through.the.differential.expression.of.genes.involved.in.the.

hypothalamusWpituitaryWadrenal.(HPA).axis.(22,23)..The.HPA.axis’.altered.reactivity.to.

psychosocial.stressors.may.also.modulate.immune.function.later.in.life.(22),.potentially.

heightening.inflammatory.activity.(79).and.generating.susceptibility.to.environmental.

insults.such.as.air.pollution...

.

4.2.1(Previous(literature(of(psychosocial(stressors(and(childhood/adolescent(lung(function(

The.literature.examining.psychosocial.stressors.and.lung.function.in.children.and.

adolescents.is.limited.and.inconsistent..Of.the.three.previous.studies,.one.study.in.East.

Boston.did.not.account.for.air.pollution.but.found.that.the.child’s.exposure.to.violence.as.

measured.by.interparental.conflict..(spousal.psychological.or.physical.attacks.reported.by.

the.parent).was.associated.with.reduced.lung.function.in.6W7.year.old.girls.only,.while.the.

child’s.exposure.to.community.violence.(as.reported.by.the.parent).was.associated.with.

reduced.lung.function.in.boys.only.(17)..Another.study.of.children.ages.11W13.years.

conducted.in.the.United.Kingdom.found.that.neither.selfWreported.racism.nor.PM2.5.or.PM10.

air.pollution.predicted.lung.function.(78)..The.third.study.from.Southern.California.

reported.that.maternal.psychosocial.stress.did.not.independently.predict.lung.function,.but.

maternal.psychosocial.stress.modified.the.impact.of.air.pollution.on.lung.function.

impairment.in.11.yearWold.children..This.last.analysis.relied.solely.on.maternal.stress.

assessed.with.a.4Wquestion.Perceived.Stress.Scale.(PSS).(77)..Measures.of.parental.

stressors.(PSS).or.those.reported.by.the.parents.(exposure.to.violence).may.not.reflect.the.
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psychosocial.stress.that.youth.perceive..Particularly.as.a.child.ages.into.adolescence,.it.is.

important.to.capture.their.own.perception,.as.peer.networks.may.alter.their.perceived.

stress.and.their.social.positions.and.the.roles.they.occupy.in.the.family.might.change.

considerably..Additionally,.given.the.heterogeneity.of.perceived.stressors.and.coping.

mechanisms.that.are.influenced.by.the.ethnic.culture,.sex.and.socioWeconomic.status.(SES),.

utilizing.measures.for.different.types.of.potential.stressors.is.crucial.in.identifying.where.

vulnerabilities.exist..

.

4.3$Hypothesis/aims$

.

Here,.we.use.data.from.the.Los.Angeles.Family.and.Neighborhood.Survey.(L.A.FANSW2),.a.

population.based.cohort.from.Los.Angeles.County,.CA.that.collected.several.selfWreported.

psychosocial.stressors.from.youth.and.their.primary.caregivers..Using.crossWsectional.data.

in.a.study.that.overWsampled.lowWincome.families,.we.explored.whether.selfWreported.

psychosocial.stressors.(family.fighting,.unsafe.neighborhood.or.school),.negative.

internalizing.behaviors.(Behavioral.Problems.IndexWInternalizing:.BPIWINT),.absence.of.a.

father.in.the.home,.low.caregiver.selfWefficacy.(Pearlin.Self.Efficacy.(PSE)).or.a.summary.

stress.score.predict.lung.function.in.youth.ages.10W17.after.adjusting.for.PM2.5.air.pollution.

exposure.and.other.potential.confounders..We.further.stratified.models.by.sex.and.age.to.

explore.possible.modification.by.age.or.gender..



52!

4.4$Study$materials$and$methods$

4.4.1$Subject$selection$

Los!Angeles!Family!and!Neighborhood!Survey!2!

We.used.data.from.the.Los.Angeles.Family.and.Neighborhood.Survey.wave.2.(80,81)..

Briefly,.L.A.FANS.was.conducted.in.two.waves..The.first.wave.(L.A.FANSW1).sampled.3,090.

households.from.65.neighborhoods.in.Los.Angeles.County.in.2000W2001,.interviewing.

3,140.children.ages.0W17..Households.were.sampled.from.three.neighborhood.strata:.very.

poor,.poor.and.notWpoor.with.oversampling.of.very.poor.and.poor.census.tracts.and.of.

households.with.children,.with.an.overall.response.rate.of.89%..In.2006W2008,.L.A.FANSW2.

reWinterviewed.L.A.FANSW1.participants.and.added.additional.households.within.the.

sampled.neighborhoods..Excluding.children.who.participated.in.the.Wave.1.survey.who.

were.more.than.18.years.old.when.the.Wave.2.survey.reWenrolled.Wave.1.participants,.

there.were.1,091.children.who.were.reWinterviewed.(64%.response.rate);.also,.296.

additional.children.from.new.families.were.added.to.the.sample,.for.a.total.of.1,387.

children..To.minimize.lung.function.measurement.issues.in.younger.children.and.allow.us.

to.assess.older.youth’s.selfWreported.psychosocial.stressors,.we.included.only.those.

between.ages.10W17.years.in.our.analyses.and.with.a.reproducible.spirometry.curve.

(n=584)...

.

4.4.2$Outcome$definitions$

Of.the.1,387.children.in.L.A.FANSW2,.1,070.children.aged.5W17.years.participated.in.

spirometry.assessments.via.EasyOneTM.portable.spirometers,.which.measured.forced.vital.
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capacity.(FVC),.forced.expiratory.volume.after.1.second.(FEV1),.and.forced.expiratory.

mean.flow.between.25%.and.75%.of.FVC.(FEF25W75)..Of.the.775.children.with.at.least.one.

acceptable.curve.for.analysis.utilizing.ATS.guidelines.(82),.584.children.were.between.10W

17.years.of.age...

4.4.3$Exposure$and$covariate$definitions$

Psychosocial!stressors!(exposure)!

SelfWreported:.Youth.selfWreported.whether.people.in.their.family.fight.a.lot.(yes.vs..

sometimes/no),.whether.they.felt.safe.in.their.neighborhood.(yes.vs..sometimes/no).and.

whether.they.feel.safe.at.school.(yes.vs..sometimes/no)...

CaregiverWreported:.The.primary.caregiver.reported.on.the.youth’s.behavioral/emotional.

health.based.on.the.Behavioral.Problems.Index.(BPI),.a.measure.of.the.frequency,.type.and.

range.of.behavior.problems.in.children.four.years.and.older.(83)..The.internalizing.

subscale.(BPIWINT).is.comprised.of.11.questions.and.meant.to.measure.‘overWcontrol’.of.

emotions,.including.withdrawn.and.sad.behaviors..A.summary.score.for.internalizing.

behaviors.subscale.was.created.with.lower.scores.signifying.fewer.internalizing.behavioral.

problems..In.95.5%.of.the.sample,.the.caregiver.interviewed.was.the.biological/adoptive.

mother..The.other.4.5%.either.had.a.mother.in.the.house.that.was.not.able.to.respond.

(1.5%).or.did.not.live.with.their.mother.(3%).and.thus.had.a.nonWmaternal.primary.

caregiver.respond..

The.primary.caregiver.also.completed.the.Pearlin.SelfWEfficacy.Scale.(PSE).(84),.a.7W

question.scale.about.their.own.beliefs.and.capabilities.with.questions.such.as.“I.often.feel.
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helpless.in.dealing.with.the.problems.of.life.”.Likert.scale.responses.ranged.from.

1=strongly.agree.to.4=strongly.disagree..We.summed.responses.(reverse.coding.where.

necessary).to.create.a.variable.with.low.scores.signifying.low.selfWefficacy..Finally,.the.head.

of.household.reported.whether.the.father.of.each.child.currently.lives.in.the.house..

Summary.score:.In.an.effort.to.measure.the.effects.of.multiple.psychosocial.stressors,.we.

created.a.summary.stress.score.by.assigning.one.point.for.each.of.the.six.psychosocial.

stressors.reported..Reports.of.family.fighting,.unsafe.neighborhood,.unsafe.school,.and.

absence.of.the.father.each.received.one.point..Ordinal.variables.were.assigned.1.point.if.

they.fell.above.the.75th.percentile.of.the.distribution..BPIWINT.was.scored.one.point.if.

values.were.over.4,.and.caregiver.PSE.received.one.point.if.it.was.below.18..The.final.

summary.stress.score.ranged.from.0W6..

Air!pollution!estimates!

Our.air.pollution.estimates.have.been.described.previously.in.detail.(85)..For.this.analysis,.

we.adjusted.models.with.interWquartile.range.units.of.PM2.5,.,based.upon.its.association.

with.spirometry.measures.in.both.sexes.(FEV.males:.W47.9ml,.95%.CI.W92.3,.W3.6);..(FEV.

females:.W56.9ml,.95%.CIW103.2,.W10.6).adjusted.for.federal.poverty.level,.household.

smoking,.race,.height,.heightWsquare,.weight,.weightWsquare.,.and.maternal.education..PM2.5.

estimates.were.generated.by.kriging.available.government.monitoring.data.for.the.years.

2002.and.2000,.respectively..We.used.annual.average.measures.of.PM2.5..at.both.residences.

and.schools.and.weighted.for.time.spent.in.each.location.in.the.past.12.months..

Child/household!socioAdemographic!covariates!
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The.following.covariates.were.assessed.in.the.survey.and.explored.as.covariates:.youth’s.

sex,.age,.race/ethnicity,.and.nativity.were.collected.from.the.head.of.the.household,.as.well.

as.income.used.to.calculate.the.household.federal.poverty.level.(FPL)..Trained.interviewers.

measured.the.youth’s.height.and.weight..Youth.selfW.reported.smoking.behavior,.and.

whether.they.like.to.read,.walk.to.activities,.or.engage.in.sports..Finally,.the.primary.

caregiver.reported.maternal.education,.any.reported.smoking.in.the.house,.and.the.youth’s.

asthma.history.and.wheeze.within.the.past.12.months...

.

4.4.4$Statistical$analyses$

FVC,.FEV1.and.FEF25W75.were.stratified.by.sex.and.confirmed.to.have.normal.distributions..

In.the.sample.of.children.aged.10W17,.multiple.linear.regression.was.performed,.creating.

individual.models.for.each.stressor.(BPIWINT,.family.fighting,.unsafe.neighborhood,.unsafe.

school,.absence.of.father.in.the.house,.caregiver.PSE.and.the.summary.stress.score).and.

lung.function.measure.(FVC,.FEV1,.FEF25W75),.unadjusted.and.adjusted.for.potential.

confounders,.including.PM2.5,.child’s.age,.FPL,.smokers.in.the.house,.child’s.race/ethnicity,.

maternal.education,.height,.heightWsquare,.weight,.weightWsquare,.and.in.models.that.

included.both.sexes,.sex.and.sex*age..Few.youth.(n=10).reported.smoking,.and.inclusion.in.

the.models.did.not.change.estimates.for.air.pollutants.or.stressors.and.we.thus.did.not.

control.for.it.in.the.final.models..Robust.standard.errors.were.included.to.adjust.for.nonW

independence.of.sibling.data..Models.were.stratified.by.age.group.(10W14,.15W17.years).and.

by.sex.to.examine.any.potential.effect.modification..Finally,.models.were.created.with.a.

stressor*sex.interaction.term..

.
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Given.the.previous.literature.linking.both.air.pollution.and.psychosocial.stressors.to.

childhood.asthma.(35,72,73,86),.reduced.lung.function.may.be.on.the.causal.path.to.

asthma.and.thus.the.child’s.previous.asthma.history.should.not.be.included.in.the.models..

Thus,.in.additional.sensitivity.analyses,.we.excluded.those.children.who.had.a.doctor’s.

diagnosis.of.asthma.with.wheeze.in.the.past.12.months.(n=42)...

.

The.UCLA.Office.of.the.Human.Research.Protection.Program.and.RAND.approved.this.

research;.informed.consent/assent.was.obtained.from.the.subjects...

4.5$Results$

.

Of.the.584.youth.with.spirometry.data.from.L.A.FANSW2,.the.mean.age.was.13.5.years,.and.

the.majority.were.USWborn.Hispanic.with.over.50%.living.at.or.below.200%.of.the.federal.

poverty.level..While.only.10.individuals.reported.smoking,.22.3%.lived.in.a.house.with.a.

smoker..Boys.were.more.likely.to.have.doctorWdiagnosed.asthma.with.wheeze.in.the.past.

12.months..There.was.little.difference.by.sex.for.BPIWINT,.caregiver.PSE,.summary.stress.

score,.perceived.school.safety,.family.fighting.or.the.absence.of.a.father.in.the.household..

Males.were.more.likely.to.feel.that.their.neighborhood.was.safe.(Table.4.1)..PM2.5.had.a.

mean.of.8.5μm/m3.with.a.range.of.23.7.μm/m3.and.interWquartile.range.of.2.3.μm/m3..

.

Results.were.not.consistent.when.stratified.by.age.group.as.shown.in.Table.4.2..10W14.year.

olds.who.reported.an.unsafe.school.had.a.reduced.FEV1.(W129.8ml,.95%.CI.W241.4,.W18.2)..

While.many.coefficients.were.negative,.all.other.psychosocial.stressors.and.lung.function.

estimates.were.imprecise.and.included.the.null.values..
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.

When.stratified.by.sex.(Table.4.3),.there.was.a.suggestion.of.a.negative.association.

between.family.fighting.and.both.FVC.and.FEV1.in.males.after.adjusting.for.age,.FPL,.

household.smoking,.race/ethnicity,.maternal.education,.and.height.and.weight.variables,.

but.confidence.intervals.crossed.the.null..Similarly,.FVC.and.FEV.were.reduced.by.the.

reported.absence.of.a.father.in.males,.while.FEF25W75.increased.in.females..Males.reporting.

more.psychosocial.stressors.(summary.stress.score).had.a.reduced.FEV1,.but.confidence.

intervals.included.the.null,.only.suggesting.an.association..There.were.no.additional.

associations.between.selected.psychosocial.stressors.and.lung.function.observed.in.

females.or.males..

.

In.analyses.(data.not.shown).that.included.both.family.fighting.and.absence.of.the.father.in.

models.stratified.by.sex,.the.effect.estimates.observed.in.single.stressor.models.were.

relatively.unchanged..

.

When.sex*stressor.interaction.terms.were.included.into.models.adjusted.for.FPL,.

household.smoking,.height.and.weight.variables,.sex.and.sex*age,.the.interactions.terms.

were.statistically.significant.between.sex.and.absence.of.the.father.(p=0.009).as.well.as.

family.fighting.(0.06)..The.interaction.was.close.to.statistically.significant.between.

summary.stress.score.and.sex.(p=0.13)..When.stratified.by.sex.and.age.(Figure.4.1),.each.of.

the.psychosocial.stressors.had.the.largest.coefficients.for.reduction.of.FEV1.in.older.males.

15W17.years.of.age;.FEV1.estimates.were.largely.null.in.younger.males.and.females,.and.
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older.females.had.slightly.higher.FEV1.estimates,.although.most.confidence.intervals.

crossed.the.null...

.

In.sensitivity.analyses.excluding.asthmatics.with.wheeze.in.the.past.12.months.from.

analyses,.point.estimates.of.the.stressors.remained.within.10%.of.the.original.models’.

estimates.i.e..they.results.generally.did.not.change.(data.not.shown)...

.

4.6$Discussion$

.

Our.data.suggests.that.in.males.but.not.females,.and.particularly.those.ages.15W17,.there.

may.be.an.association.between.reduced.lung.function.and.the.absence.of.a.father.in.the.

house,.selfWreported.family.fighting.or.from.multiple.psychosocial.stressors..Additionally,.

we.observed.a.negative.influence.on.FEV1.from.feeling.unsafe.at.school.in.youth.10W14.

years.of.age,.but.these.effects.were.not.seen.from.feeling.unsafe.in.neighborhood.

environments,.negative.internal.emotions.or.low.caregiver.selfWefficacy...

.

Our.aim.was.to.add.to.the.literature.on.lung.function.and.stress.by.examining.a.range.of.

psychosocial.stressors.that.may.better.characterize.youth’s.stress.than.the.measures.

previously.examined..Stress.theory.informs.us.that.external.circumstances.that.challenge.

us.are.stressors,.while.stress.is.an.internal.arousal.resulting.from.to.the.inability.of.the.

individual.to.achieve.a.balance.when.facing.socioWenvironmental.demands..The.

progression.from.stressor.to.an.internal.stress.response.varies.by.individual.and.their.

resources.and.skills.(87)..We.therefore.chose.psychosocial.stressors.that.have.either.
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previously.been.associated.with.a.stress.response.or.have.been.associated.with.reduced.

lung.function..From.among.the.selfWreported.psychosocial.stressors.collected.in.LAFANS,.

we.examined.school.and.neighborhood.safety.based.on.both.their.face.validity.(e.g.W.do.you.

feel.safe.in.your.school/neighborhood:.yes,.no,.sometimes).as.well.as.literature.that.has.

found.that.a.child’s.perceived.neighborhood.safety.(88).and.school.safety.(89).are.

associated.with.psychological.distress.and.psychological.trauma.symptoms..Perceived.

school.and.neighborhood.safety.did.not.consistently.predict.lung.function,.however,.since.

too.few.participants.reported.not.feeling.safe.at.all.in.their.school.or.neighborhood,.we.

combined.the.categories.‘not.at.all’.and.‘sometimes’.feeling.safe.(references.was.always.

feeling.safe),.possibly.attenuating.effects...However,.while.confidence.intervals.often.

crossed.the.null,.we.did.find.negative.point.estimates.for.unsafe.school.and.all.spirometry.

estimates.in.younger,.but.not.older.youth,.suggesting.that.while.not.statistically.significant.

in.our.sample,.there.may.be.a.weak.association.between.feeling.unsafe.at.school.and.

reduced.lung.function..This.suggests.the.importance.of.perceived.school.safety,.particularly.

in.those.aging.towards.adolescence...

.

We.selected.selfWreported.‘family.fighting’.based.upon.literature.associating.interparental.

conflict.with.increased.cortisol.levels.in.children.(90,91),.as.well.as.findings.that.6W7.year.

old.girls.had.reduced.FEV1.and.FVC.when.mothers.reported.high.levels.of.interparental.

conflict.(17)..We.found.a.weak.reduction.in.FVC.and.FEV1.among.males.who.reported.

familial.fighting.but.confidence.intervals.crossed.the.null..Previous.research.on.

interparental.conflict.and.children’s.cortisol.found.that.the.child’s.involvement.in.the.

family.fighting.as.well.as.externalizing.behaviors.mediated.cortisol.response,.which.we.
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were.not.able.to.assess..Additionally,.children.participating.in.previous.research.were.

much.younger.(ages.5W7)(90,91),.limiting.the.relevance.of.these.findings.to.our.older.

sample...

.

Our.examination.of.the.absence.of.a.father.in.the.house.was.motivated.by.a.large.body.of.

evidence.that.paternal.absence.has.many.negative.consequences.for.children,.including.

behavioral.problems.and.psychological.distress.(review.paper.(92))..We.found.that.FVC.

and.FEV1.were.reduced.in.males.from.families.in.which.the.father.was.not.present,.and.the.

association.was.stronger.in.older.males.15W17..We.were.surprised.by.the.finding.that.older.

females.had.increased.FEF25W75,.but.this.might.be.a.spurious.finding.driven.by.the.large.

variability.in.the.FEF25W75.measure..A.previous.study.found.fatherWabsent.male.adolescents.

had.higher.cortisol.levels.compared.with.fatherWpresent.adolescents,.but.there.was.no.

difference.in.cortisol.levels.between.fatherWpresent/absent.adolescent.females.(93)..In.

LAFANS,.we.were.not.able.to.assess.if.a.fatherWsurrogate.(stepfather,.grandfather).was.

present.in.the.house,.which.would.be.important.in.future.work.to.disentangle.what.

“father’s.absence”.is.truly.measuring..The.findings.of.an.interaction.between.absence.of.the.

father.and.sex.are.interesting.and.may.warrant.further.examination..

.

We.examined.negative.emotions.measured.with.BPIWINT.based.on.studies.in.adults.

reporting.that.angry.and.hostile.moods.were.associated.with.reduced.lung.function.

(94,95),.and.optimism.was.associated.with.higher.levels.of.lung.function.(96)..However,.we.

did.not.find.any.association.between.internalizing.behavior.and.lung.function.in.our.

sample..
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.

Finally,.we.examined.caregiver.PSE.as.an.indicator.of.caregiver.stress,.as.those.with.low.

selfWefficacy.are.thought.to.have.lower.mediating.resources.towards.stressors.(87)..We.

chose.a.caregiver.stressor.given.the.reliance.on.parental.perceived.stressor.proxies.(PSS).

in.a.previous.study.examining.lung.function(77)..Similar.to.the.previous.study,.we.did.not.

find.any.association.between.caregiver.PSE.and.lung.function,.which.may.be.due.to.the.

older.age.of.the.participants.in.both.of.the.studies’.samples...

.

Effect.estimates.for.our.select.psychosocial.stressors.on.lung.function.may.have.been.

affected.by.the.large.variation.in.age.of.our.sample,.which.in.turn.affects.both.the.effects.of.

psychosocial.stressors.and.differential.growth.in.lung.function.during.this.time.period..In.

our.sample,.male.and.female.FEV1.increased.with.age.fairly.consistently.until.age.12,.after.

which.time.FEV1.continued.to.increase.in.males.(change.between.mean.FEV1.at.age.12.and.

mean.FEV1.at.age.17).as.much.as.63%.while.it.only.increased.by.another.14%.in.females.

(Figure.4.2)..This.is.consistent.with.the.literature.that.shows.that.lung.function.increases.

linearly.with.age.until.the.preWpubescent.growth.spurt.in.girls.at.age.10.and.boys.at.age.12,.

resulting.in.a.tapering.growth.and.plateau.of.pulmonary.function.for.girls.at.age.16,.with.

stronger.growth.maintained.in.boys.until.age.18.or.later.(97)..This.difference.in.growth.

rates.may.reduce.our.ability.to.observe.any.negative.effects.of.stress.on.lung.function.

growth.in.late.childhood/adolescence,.particularly.in.adolescent.females.who.are.already.

very.close.to.pulmonary.maturity..Another.issue.may.be.differences.in.the.underlying.

stress.mechanisms.for.adversity.in.youth..There.is.evidence.that.exposure.to.stress.tests.

produces.different.cortisol.responses.based.upon.the.timing.of.adversity.in.ones.
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childhood/adolescence;.in.a.sample.of.adolescents.that.were.administered.social.stress.

tests,.those.who.had.experienced.higher.adversities.between.ages.6W11.had.increased.

cortisol.levels.from.the.social.stress.tests.compared.to.those.with.lower.adversities..

However,.those.who.experienced.higher.adversities.between.ages.12W13.and.14W15.had.

lower.cortisol.levels.in.response.to.social.stress.tests.compared.with.those.experiencing.

lower.adversities,.independent.of.previous.adversities.in.childhood.(98)..Given.the.crossW

sectional.collection.of.our.lung.function.and.stressor.data,.we.do.not.know.if.the.stressors.

currently.reported.were.also.experienced.earlier.in.childhood..However,.the.potential.

heterogeneity.of.cortisol.response.by.timing.of.adversity.observed.in.adolescents,.

combined.with.the.decrease.and.plateau.of.pulmonary.function.in.adolescent.females.may.

help.to.explain.our.largely.null.findings.between.the.various.psychosocial.stressors.and.

lung.function.in.females..This.hypothesis.is.further.supported.by.the.failure.to.find.main.

effects.from.psychosocial.stressors.(measured.as.maternal.PSS.and.racism).in.either.of.the.

other.two.studies.examining.lung.function.in.youth.ages.11W13.(17,77)..

$

This.project.has.a.number.of.strengths..Lung.function.estimates.in.our.sample.were.

sensitive.to.air.pollutants.(PM2.5,.NO2.(data.not.shown)).as.observed.in.many.other.studies.

(99,100),.giving.us.confidence.that.the.spirometry.estimates.were.robust.and.appropriate.

for.examination.with.psychosocial.stressors...Additionally,.we.were.able.to.examine.a.wide.

range.of.potential.psychosocial.stressors..By.utilizing.psychosocial.stressor.data.selfW

reported.by.the.youth,.we.attempted.to.reduce.potential.measurement.error.and.add.

complexity.to.our.stress.measures.rather.than.solely.relying.on.parent.reported.stress...
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Limitations.include.the.crossWsectional.report.of.stressors.and.spirometry.assessments,.

making.it.more.difficult.to.discern.temporality.as.well.as.duration.of.the.psychosocial.

stressor..Additionally,.while.we.chose.psychosocial.stressors.based.upon.empirical.

evidence.of.cortisol.activity.in.other.research,.without.our.own.bioanalytical.observations,.

we.do.not.know.whether.our.psychosocial.stressors.actually.caused.a.stress.response.in.

the.youth..Between.L.A.FANS.1W2,.only.64%.of.the.sample.was.retained..This.degree.of.lost.

to.followWup.may.result.in.a.sample.not.generalizable.to.the.original.L.A.FANSW1.

enrollment..Finally,.the.limited.sample.size.of.youth.ages.10W17.with.a.reproducible.

spirometry.curve.for.analysis.did.not.permit.exploration.by.race/ethnicity.or.nativity.in.

our.majority.Hispanic.sample..NonWanalyzable.curves.were.interviewer.dependent.and.

more.likely.in.young.children.not.included.in.the.analysis,.and.thus.while.these.unavailable.

curves.further.limited.our.power,.we.expect.bias.from.those.with.curves.not.analyzable.to.

be.nonWdifferential.in.their.impact.on.the.reported.estimate..

.

By.studying.a.range.of.potential.selfWreported.and.perceived.psychosocial.stressors.in.a.

sample.overWrepresenting.poor.families,.we.attempted.to.elucidate.the.complex.

relationship.of.psychosocial.stressors,.environmental.exposures.and.respiratory.health.in.

youth..Our.data.suggest.that.feeling.unsafe.at.school.may.be.associated.with.reduced.lung.

function.in.youth.ages.10W14..Additionally,.in.older.males,.the.absence.of.a.father,.selfW

reported.familial.fighting.or.multiple.psychosocial.stressors..may.be.associated.with.

reduced.lung.function,.warranting.further.investigation.into.these.sexWstressor.interactions.

and.lung.function.in.youth..

$
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4.7$Tables$and$Figures$

.

Table$4.1.$Descriptive$and$demographic$data$for$participants$ages$10Y17$in$
L.A.FANSY2,$a$neighborhood$and$household$survey$in$Los$Angeles,$CA,$2006Y
8$(n=584).$

. . . BOYS.(n=316). GIRLS.(n=268).

. . . n,.%. n,.%.
Spirometry. . . .

. FVC.(mL).mean.(sd). 3559.9.(1112.4). 3091.82.(689.4).

. FEV.(mL).mean.(sd). 2967.3.(953.1). 2625.6.(610.6).

. FEF25W75.(mL/s).mean.(sd). 3139.9.(1272.1). 3020.7.(987.6).
Psychosocial.stressors. . .

. BPIWINT1.mean.(sd). 2.7.(3.2). 3.1.(3.7).

. Caregiver.PSE2.mean.(sd). 20.7.(3.9). 20.1.(3.6).

. Summary.stress.score3.mean.(sd). 1.5.(1.3). 1.7.(1.3).

. Neighborhood.feels.safe. 215.(68.0). 152.(56.7).

. .. missing! 2.(0.6). 3.(1.1).

. School.feels.safe. 244.(77.2). 199.(74.3).

. . missing! ! 7.(2.2). 5.(1.8).

. Family.does.not.fight. 280.(88.6). 239.(89.2).

. . missing! 1.(0.3). 3.(1.1).

. Dad.lives.in.the.house. 202.(63.9). 181.(67.5).
Child.covariates. . . .

. Age.mean.(sd). 13.4.(2.3). 13.6.(2.2).

. . 10W14years. 196.(62.0). 162.(60.5).

. . 15W17years. 120.(38.0). 106.(39.5).

. Height.(cm).mean.(sd). 161.1.(13.4). 156.2.(8.9).

. Weight.(kg).mean.(sd). 63.7.(20.8). 58.3.(16.9).

. Race. . .

. . nonWHispanic.white. 44.(13.9). 40.(14.9).

. . Hispanic. 203.(64.2). 189.(70.5).

. . Black. 19.(6.0). 13.(4.9).

. . Asian/Pacific.Islander. 19.(6.0). 9.(3.4).

. . Other.(multiple.races). 31.(9.8). 17.(6.3).

. Child's.nativity. . .

. . USWborn. 289.(91.5). 243.(90.7).

. Child.smokes. 8.(2.5). 2.(0.8).

. . missing! 3.(0.9). 1.(0.4).

. Asthma.diagnosis.with.wheeze.(12.
months).

29.(9.2). 13.(4.9).

. Child.likes.to.read. 227.(71.8). 232.(86.6).
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. . missing! 2.(0.6). 34.(12.7).
Family/household! . .

. Maternal.Education. . .

. . <.8th.grade. 75.(23.7). 62.(23.1).

. . 9W12th.grade. 101.(32.0). 105.(39.2).

. . Vocational.school. 14.(4.4). 19.(7.1).

. . AA/some.college. 78.(24.7). 48.(17.9).

. . College+. 45.(14.2). 33.(12.3).

. . missing! 3.(0.9). 1.(0.3).

. Federal.poverty.level. . .

. . <100%. 94.(29.7). 76.(28.4).

. . 101W200%. 93.(29.4). 79.(29.5).

. . 201W300%. 49.(15.5). 45.(16.8).

. . 301%+. 80.(25.3). 68.(25.4).

. Current.house.smoke. 74.(23.4). 56.(20.9).
1.BPIW.higher.numbers.more.internalizing.negative.behavior.
2.PSEW.higher.numbers.signify.better.selfWefficacy. .
3.Summary.stress.scoreW.higher.numbers.signify.more.stressors. .
.
.
.
.
.
.
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Table&4.2.&Adjusted*,**beta,&95%&confidence&interval&estimates&for&psychosocial&stressors&and&lung&function&by&age&group&in&
adolescents&10C17&in&L.A.FANS&(n=584).&

! FVC! FEV1! FEF25)75!

! 10)14!years!! 15)17!years!! 10)14!years!! 15)17!years!! 10)14!years!! 15)17!years!!

Family!fightinga! )55.9!()220.2,!108.4)! 29.7!()191.8,!251.3)! )43.1!()187.6,!101.5)! )48.1!()265.8,!169.6)! 11.8!()264.1,!287.6)! )41.9!()147.1,!63.3)!

! !! !! !! !! !! !!
Unsafe!schoolb! !)84.9!()219.3,!49.5)! 72.1!()124.8,!268.9)! )129.8!()241.4,!)18.2)! 30.7!()152.3,!213.9)! )165.2!()386.5,!56.1)! )90.2!()428.9,!248.6)!

! !! !! !! !! !! !!
Unsafe!
neighborhoodc! 56.5!()55.7,!168.8)! 18.1!()171.3,!207.5)! 42.3!()56.1,!140.8)! )24.7!()186.1,!136.6)! 112.9!()76.0,!301.9)! )142.3!()424.8,!140.2)!

! !! !! !! !! !! !!
Absence!of!
fatherd!

)38.9!()182.9,!104.9)! )76.2!()269.2,!116.8)! )38.9!()165.2,!87.3)! )42.4!()214.6,!129.8)! )93.3!()315.9,!129.3)! )28.2!()316.3,!259.9)!

! !! !! !! !! !! !!
BPI)INTe! )5.4!()23.3,!12.6)! 15.2!()14.8,!45.1)! )6.3!()20.6,!7.9)! 3.8!()24.8,!32.5)! )9.6!()33.9,!14.7)! )18.9!()65.8,!27.9)!

! !! !! !! !! !! !!
Caregiver!PSEf! 1.9!()13.3,!17.2)! )10.4!()27.5,!6.8)! 6.4!()5.3,!18.1)! )15.5!()32.6,!1.6)! 15.5!()6.1,!37.2)! )26.8!()61.3,!7.7)!

! !! !! !! !! !! !!
Summary!stress!
scoreg!

)11.7!()55.3,!31.9)! )18.7!()102.2,!64.8)! )10.5!()49.2,!28.1)! )36.1!()113.9,!41.7)! 8.1!()60.1,!76.4)! )80.4!()214.8,!54.0)!

!*Adjusted!for:!PM!2.5,!age,!FPL,!current!house!smoke,!race/ethnicity,!maternal!education,!height!(cm),!height)square,!weight!(kg)!weight)square,!sex,!sex*age.!

**!Adjusted!n's:!younger!adolescents=322,!older!adolescents=204!
a!Family!fighting!(ref=no/sometimes!family!fighting)!

b!Unsafe!school!(ref=safe!all!of!the!time)!

c!Unsafe!neighborhood!(ref=safe!all!of!the!time)!

d!Father!present!in!the!house!is!reference!!

e!BPI)INT!(higher!numbers!worse!behavior)!!

f!Caregiver!Pearlin!self!efficacy!(reverse!code)!higher!numbers!worse!self!efficacy)!

g!Count!of!6!psychosocial!stressors!(unweighted)!!
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Table&4.3.Beta,&95%&confidence&interval&estimates&for&psychosocial&stressors&and&lung&function&by&sex&in&youth&10C17&in&L.A.FANS&
(n=584).&

! FVC! FEV1! FEF25)75!

! Males! Females! Males! Females! Males! Females!

Family!fightinga! )174.1!()362.5,!14.3)! 90.7!()89.7,!271.1)! )156.2!()327.8,!15.5)! 41.5!()101.4,!
184.4)!

)68.4!()400.1,!263.4)! )74.6!()369.2,!220.0)!

! ! ! ! ! ! !

Unsafe!schoolb! )56.6!()230.7,!117.5)! 3.0!()134.2,!140.3)! )85.2!()229.5,!59.1)! )50.0!()184.1,!84.1)! )138.4!()416.6,!139.9)! )119.1!()384.4,!146.2)!

! ! ! ! ! ! !
Unsafe!
neighborhoodc!

68.8!()87.0,!224.8)! 13.4!()114.1,!140.9)! 13.0!()121.3,!147.4)! 29.3!()89.5,!148.1)! )89.4!()328.3,!149.5)! 143.1!()79.5,!365.8)!

! ! ! ! ! ! !
Absence!of!
fatherd!

)156.9!()329.9,!16.0)! 35.5!()107.5,!178.5)! )176.2!()322.7,!)29.7)! !76.7!()52.8,!206.2)! )371.8!()607.8,!)135.8)! 253.0!(12.3,!493.8)!

! ! ! ! ! ! !
BPI)INTe! 8.1!()13.7,!29.9)! )2.1!()24.0,!19.9)! 1.5!()16.7,!19.7)! )6.1!()26.3,!14.2)! )9.6!()40.2,!20.9)! )16.0!()49.2,!17.3)!

! ! ! ! ! ! !
Caregiver!PSEf! )8.9!()24.6,!6.7)! 8.7!()7.9,!25.3)! )9.1!()23.6,!5.3)! !11.7!()1.2,!24.5)! )11.5!()40.1,!17.1)! 15.1!()10.6,!40.8)!

! ! ! ! ! ! !
Summary!stress!
scoreg!

)33.7!()92.8,!25.4)! 8.2!()43.0,!59.4)! )45.6!()97.6,!6.3)! 12.1!()37.0,!61.2)! )74.1!()166.1,!17.9)! 41.7!()46.0,!129.4)!

!*Adjusted!for:!PM!2.5,!age,!FPL,!current!house!smoke,!race,!maternal!education,!height!(cm),!height)square,!weight!(kg)!weight)square.!

**!Adjusted!males!n=281,!female!n=245!
a!Family!fighting!(ref=no/sometimes!family!fighting)!

b!Unsafe!school!(ref=safe!all!of!the!time)!

c!Unsafe!neighborhood!(ref=safe!all!of!the!time)!

d!Father!present!in!the!house!is!reference!!

e!BPIINT!(higher!numbers!worse!behavior)!!

f!Caregiver!Pearlin!self!efficacy!(reverse!code)!higher!numbers!worse!self!efficacy)!

g!Count!of!6!psychosocial!stressors!(unweighted)!!
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Chapter(V.(Public(health(importance(

#

Childhood#asthma#and#wheeze#present#an#enormous#burden#to#the#individual,#the#families#

and#to#the#healthcare#system#(9).#Importantly,#they#disproportionately#affect#minorities#

and#the#poor,#and#these#disparities#are#not#fully#explained#by#increased#exposures#to#air#

pollutants#(101).#These#persisting#disparities#may#be#partially#accounted#for#by#increased#

vulnerabilities#to#disease,#including#respiratory#illnesses,#resulting#from#the#individual’s#

perceived#stress.#Psychosocial#stressors#may#be#exacerbated#in#lowFincome#neighborhoods,#

and#residents#may#face#additional#challenges#in#the#built#environment#and#have#fewer#

coping#mechanisms#at#hand.#Further,#racial#and#ethnic#minorities#and#immigrants#may#

experience#additional#stressors#resulting#from#perceived#discrimination.##

#

Two#of#our#studies#focus#on#prenatal#and#postnatal#psychosocial#stressors#in#attempts#to#

better#elucidate#the#complicated#construct#of#perceived#stress#and#provide#tailored#

messages#about#psychosocial#stressors#and#their#effects#on#respiratory#health.#Our#third#

paper#examining#breastfeeding#and#asthmatic#symptoms#in#Latinas#identifies#a#protective#

factor#that#should#continue#to#be#promoted#in#the#USFborn#Latina#population.##

#

Ultimately,#all#of#these#factors#are#potentially#modifiable#and#are#being#proposed#with#the#

intention#of#providing#public#health#information#that#is#more#applicable#and#accessible#to#

specific#populations,#with#the#hopes#of#gaining#the#most#effective#strategies#as#possible#in#

preventing#or#managing#these#important#childhood#and#adolescent#diseases.
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