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Abstract

Background: Exposure to gun violence and African ancestry lmeen separately associated
with increased risk of asthma in Puerto Rican chitd

Objective: To examine whether African ancestry and gun vicdeinteract on asthma and total
IgE in school-aged Puerto Rican children.

Methods: Case-control study of 747 Puerto Rican childrezda@to 14 years living in San Juan,
Puerto Rico (n=472), and Hartford, Connecticut (f5)2 Exposure to gun violence was defined
as the child’s report of hearing gunshots more thae, and the percentage of African ancestry
was estimated using genome-wide genotypic datdamastvas defined as parental report of
physician-diagnosed asthma and wheeze in the peyear. Serum total IgE (IU/mL) was
measured in study participants. Multivariate lagisind linear regression were used for the
analysis of asthma and total IgE, respectively.

Results: In multivariate analyses, there was a significatgraction between exposure to gun
violence and African ancestry on asthrRa@.001) and serum total Ig£0.04). Among
children exposed to gun violence, each quartilesim®e in the percentage of African ancestry
was associated with ~45% higher odds of asthma (©5%.15-1.84P=0.002) and a ~19%
increment in total IgE (95% ClI= 0.60-40.6%;0.04). In contrast, there was no significant
association between African ancestry and asthnbatalrlgE in children not exposed to gun
violence.

Conclusion: Our results suggest that exposure to gun violemagifies the estimated effect of

African ancestry on asthma and atopy in PuertorRotaldren.
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Key M essages:

- Exposure to gun violence modifies the estimatedotif African ancestry on asthma and
total IgE in Puerto Rican children.
- African ancestry is associated with asthma andeamed total IgE in Puerto Rican children

exposed to gun violence, but not in those who aexposed.

Capsule Summary:

We show that exposure to gun violence modifiesetanated effect of African ancestry on
asthma and atopy in Puerto Rican children. AmorgrtBlRican children exposed to gun

violence, African ancestry is associated with astlamd total IgE.
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I ntroduction

Asthma is the most common chronic disease of cbddhin the US:? In this country, the
prevalence of asthma is higher in Puerto Ricandlfapor African Americans (11.2%) than in
non-Hispanic whites (7.7%) or Mexican Americangs)? Both Puerto Rican children living
in the mainland US and those living in the islah@oerto Rico are disproportionately affected
with asthma The reasons behind racial or ethnic disparitiessthma prevalence are unclear,

but likely result from complex interactions betwegmetics and environmental factdrs.

Puerto Ricans and African Americans have a higeecgmtage of African ancestry than non-
Hispanic whites or Mexican Americani$and previous findings suggest that African angestr
partly explains the higher burden of asthma ine¢hespulations:® Indeed, several studies have
shown that African ancestry is associated withrengased risk of asthma and/or reduced lung

function in Puerto Ricans and African Americans.

Exposure to violence is common among Puerto RioanAdrican American childrefi>*®and
could thus partly explain the observed link betwAéican ancestry and asthma. Exposure to
violence is increasingly being recognized as amga@ky modifiable risk factor for childhood
asthma"**#We recently showed that hearing gunshots (a markexposure to a more severe

type of violence) is associated with asthma in uRican childrerf!

On the basis of the findings described above, wothesized that African ancestry is associated
with asthma in Puerto Rican children, but that #ssociation would differ according to

exposure to gun violence. To test this hypothegtsanalyzed data from a case-control study of
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asthma in 747 Puerto Rican children ages 9 to a#syéving in San Juan (Puerto Rico) and

Hartford (Connecticut).
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Materials and M ethods

Subject recruitment

From March of 2009 to June of 2010, children wéresen from randomly selected households
in San Juan. As previously descrilfdthouseholds in the metropolitan area of San Juae we
selected by a multistage probability sampling desRyimary sampling units were randomly
selected neighborhood clusters based on the 200tebsis, and secondary sampling units were
randomly selected households within each primanypsiag unit. A household was eligiblexfl
resident was a child aged 6 to 14 years old. Irsbalds with >1 eligible child, only one child
was randomly selected for screening. On the bdsleecsampling design, 7,073 households
were selected and 6,401 (90.5%) were contactetheéd€ 6,401 households, 1,111 kacchild
within the age range of the study who met otheilality criterion (see below). In an effort to
reach a target sample size~6f00 children, we attempted to enroll a random saript783) of
these 1,111 children. Parents of 105 of these i§Ble households refused to participate or
could not be reached. There were no significafiédnices in age, gender, or area of residence
between eligible children who did (n=678 [86.6%}5alid not (n=105 [13.4%]) agree to
participate. Of the 592 participants in whom bl@adnples were collected, 583 (98.5%) had

sufficient DNA for genotyping (sefeigure E1).

From September of 2003 to July of 2008, childrerewecruited from 15 public elementary and
middle schools in Hartford (a U.S. city with aatdely large Puerto Rican populatiahjpt
enrolled a significant proportion (42%-94%) of RadRican childrerf> As previously described,
informational flyers with a study description welistributed to all parents of children in grades K

to 8 in participating schools by mail (n=10,881)roperson during different school activities
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(n=885). Parents of 640 children completed a sargaquestionnaire. Of these 640 children, 585
(91.4%) were eligible for inclusion (see below)rdtdas of 136 of these 585 eligible children
refused to participate or could not be reachedrdere no significant differences in age,
gender, or area of residence between eligible i@mlavho did (n=449 [76.8%]) and did not
(n=136 [23.2%)]) agree to participate. Of the 42Bipi@ating children in whom blood samples
were collected, 416 (97.9%) had sufficient DNA ¢enotyping (se€igure E2).

At both study sites, the main recruitment tool wasreening questionnaire given to parents of
children ages 6 to 14 years to obtain informatiooug the child’s general and respiratory health,
and the birthplace of his/her grandparents. Wecsaleas cases children who had parental report
of physician-diagnosed asthma and wheeze in thequeyear. We selected as controls children
who had neither parental report of physician-diagaoasthma nor wheeze in the prior year. All
study participants had to have four Puerto Ricamdparents to ensure their Puerto Rican
descent. Children who were 9 years and older (ansl ¢completed the Exposure to Violence
Survey, see below) were included in the currenlyaisa(comprising a total of 747 participants

or 74.8% of the 999 participants with DNA for geyjohg at both sites).

Study Procedures

At both study sites, participants completed a motthat included questionnaires and collection
of blood samples (for DNA extraction and measurgméserum total IgE). One of the child’s
parents (usually [>93%] the mother) completed astjoenaire that was slightly modified from
the one used in the Collaborative Study of the Besmef Asthma® This questionnaire was used
to obtain information about the child’s general aesbiratory health, socio-demographic

characteristics, and maternal history of asthma.
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Exposure to gun violence was assessed by the shéddponse to the question: “Have you ever
heard a gunshot?” and (if so) “Never”, “Once”, &dre than once”. A positive exposure to gun
violence was defined as hearing a gunshot moredhee during the child’s lifetime, as
previously describetf. This question was administered to participatiniédcan aged 9 years and
older as part of the Exposure to Violence (ETV)eyr->?"*Internal consistency, test-retest

reliability, and validity have been establishedtfte English and Spanish versions of the ETV.

Genotyping of ~2.5 million markers was conducte®MA from study subjects using the
HumanOmni2.5 BeadChip (lllumina, Inc., San Diegé\,) @s previously describédwe

removed single-nucleotide polymorphisms (SNPs)wet not in Hardy-Weinberg equilibrium
(P<10°°) and had minor allele frequency lower than 1% tailare rate greater than 2%.
Ancestry was estimated using the Local Ancestiydiixed Populations (LAMP) method and
software3®*'The analysis was restricted to SNPs that were présall three ancestral
populations and that were not in tight linkage diskbrium (using the software default of
r>0.1), leaving a final sample of 85,059 SNPs. Tigerthm uses ancestral proportions from
prior studies (in this case, Tang efaand data from reference panels to estimate amatest
proportions for racially admixed populations. PadRicans are an admixture of European,
African, and Native Americans populatioh§o approximate this admixture, we used reference
panels from HapMa} for Europeans (CEU [Utah residents from Westexh@entral Europe]
and TSI [Tuscans]) and Africans (YRI [Yorubans frovest Africal), as well as from the

Human Genome Diversity Project (HGBPjor Native Americans.
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Serum total IgE (IU/mL) was measured using the W00 system (Pharmacia & Upjohn,

Kalamazoo, MI). Levels were then transformed togd 0 scale for data analysis.

Written parental consent was obtained for parttaigechildren, from whom written assent was also
obtained. The study was approved by the Institati®eview Boards of Connecticut Children’s
Medical Center (Hartford, CT; Protocol #03-01hg tUniversity of Puerto Rico (San Juan, PR;
Protocol # 0160507), Brigham and Women’s HospBalston, MA; Protocol #2007-P-001174/9),

and the University of Pittsburgh (Pittsburgh, PAgtBcol # PRO-10030498).

Statistical analysis

Our exposure and effect modifier of interest wéie iercentage of African ancestry and
exposure to gun violence, respectivédyr main outcome of interest was asthma (defined as
physician-diagnosed asthma and wheeze in the peyiear). We analyzed serum total IgE as a

secondary outcome, given that atopy is common @rtBwRican children with asthm&>

Because of sample size and statistical power,ribysis of African ancestry and asthma or total
IgE was first conducted for the combined cohort tiren separately for each study site.
Bivariate analyses were conducted using Studétest or one-way analysis of variance
(ANOVA) for continuous variables, and Pearsoyf $estor Cochran-Armitage trerfir

categorical variables. For the multivariate analygie used a stepwise approach to build the
logistic (for asthma) or linear (for total IgE) regsion models. Because of their previously
established association with the exposure or outsamhinterest, all models included &ge,

gender’® household income (< v&.$15,000/year [near the median income for housatiald
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Puerto Rico in 2008-2089),® maternal history of asthnagarly-life exposure (in utero or
prior to 2 years of age) to environmental tobacoole (ETSY? exposure to gun violenééand
(for the analysis of the combined cohort) studg$ithe model for total IgE was further
adjusted for case-control status. The followingas@ates were also included in the initial
multivariate models if they were associated witthae or total IgE aP<0.20 in bivariate
analyses: body mass index as a z-score (basedd®nCIDC growth chartd), obesity (defined as
a body mass index95 percentile for age and gender [i.e., a z-setr86]), breastfeeding,
prematurity, low birth weight (<2,500 g), mode @ligery (caesarean vs. vaginal birth), current
exposure to ETS, parental educatieh parent completed high school vs. none), and dype
health insurance (private or employer-based héadilrance vs. others). These additional
covariates remained in the final models if theyena@ssociated with asthmaR&0.05 or
changed the parameter estimgielhly >10%. After the final models were built, we testedd
first-order interaction between African ancestrg @axposure to gun violence. Statistical
significance was defined a$&0.05. All statistical analyses were performed gssAS version

9.3 (SAS Institute, Cary, NC).
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Results

The baseline characteristics of study participantssummarized ifiable 1. At each study site
and in the combined cohort, cases were signifigantre likely to have current exposure to
ETS, a maternal history of asthma, and a highemséotal IgE. Compared to controls in the
combined cohort, cases were also significantly nikety to be obese and to have early-life
exposure to ETS, a higher body mass index, a kistfoprematurity, lower parental education,

no private or employer-based health insurance gapdsure to gun violence.

Table 2 shows the baseline characteristics of study ppatits across quartiles of percentage of
African ancestry. In this analysis, children withigher proportion of African ancestry were
more likely to have a lower household income, tklprivate or employer-based health
insurance or to have been exposed to gun violdntdess likely to have been born by cesarean

section.

Table 3 shows the results of the multivariate analysis fsfcAn ancestry and asthma. In this
analysis, there was significant modification of #stimated effect of African ancestry on asthma
by exposure to gun violenc {or the interaction term=0.001). Thus, we repedbed

multivariate analysis after stratification by expgesto gun violence. In this stratified analysis,
each quartile increment in the percentage of Afrigacestry was significantly associated with
45% increased odds of asthma in children exposgdnaoviolence (95% confidence interval [CI]
for odds ratio [OR]= 1.15-1.84=0.002). In contrast, there was no significant eisdimn

between African ancestry and asthma in childrerempbsed to gun violence (OR=0.80, 95% ClI

= 0.62-1.03P=0.08) Figure 1).
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We then conducted a multivariate analysis of Afli@acestry and total IgE. In this analysis,
there was significant modification of the estimagéiéct of African ancestry on total IgE by
exposure to gun violenc® for interaction term=0.04). Thus, we conductedudtivariate

analysis after stratification for exposure gun @rale, obtaining similar results to those for
African ancestry and asthma (i.e., significant lssa children exposed to gun violence but non-
significant results in unexposed childréndure 2]). In a multivariate analysis adjusted for age,
gender, early-life exposure to ETS, household irsamaternal asthma, case-control status, and
study site, each quartile increment in the pergentd African ancestry was significantly
associated with higher total IgE=18.95 1U/ml, 95% CI= 0.60 1U/ml to 40.65 IU/n#=0.04) in
children exposed to gun violence. In contrast,dlveas no significant association between
African ancestry and total IgE in children not eged to gun violenceg€-16.88 1U/ml, 95%

ClI=-33.38 IU/ml to 3.72 1U/mlP=0.10).

As a final step, we repeated the multivariate asedyof African ancestry and asthma or total
IgE, stratified by exposure to gun violence, sefgdydor the San Juan and Hartford study sites.
At both study sites, African ancestry was signifitta associated with asthma in children
exposed to gun violence but not in children unegdds gun violencel{able E1). Although the
observed association between African ancestry @atllgE in children exposed to violence was
not statistically significant at either study siieey were of similar magnitude and in the same

direction across study siteEgble E2).
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Discussion

We show that exposure to gun violence (a preveat@ostor) modifies the estimated effect of
African ancestry on asthma or total IgE in PueriwaR children (an ethnic group with high
prevalence of asthma). Among children exposed toviplence, African ancestry was
significantly associated with asthma and total IgEcontrast, we found no significant
association between African ancestry and asthnbatalrlgE in children unexposed to gun

violence®*

African ancestry has been previously associatel asthma or asthma-related outcomes in
Puerto Ricans and non-Puerto Ricafs$In a recent study of 5,493 Hispanic children addlts
(including Puerto Ricans), each 20% increment incah ancestry increased the odds of asthma
by 40% (95% Cl=1.14-1.72=0.001)® Similar associations have been demonstrated iicaxfr
American, Colombian, and Brazilian adults.For example, each 10% increment in African
ancestry was associated with a 16% increment indds of asthma in a case-control study of
796 African American adults (95% Cl=1.06-1.28;0.002)'* African ancestry has been
associated with higher total or allergen-specifigd in some but not all previous repdrig®*?

Of note, none of the studies referenced above exahwhether exposure to violence explains or

modifies the observed association between Africarestry and asthma.

Exposure to violence (either at the individual omenunity level) has been linked to asthma,
particularly in populations of African descéht->#In a prior study of 1,213 Puerto Rican
children, we reported that a history of child abwses associated with 2.5 times increased odds

of asthma (95% Cl=1.27-5.08=0.009)?° These findings were later replicated in a large
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longitudinal cohort of adult African American wom&nn a more recent case-control study of
466 children in Puerto Rico, we found that exposargun violence increases the odds of

asthma by 80% (95% CI=1.10-2.70.01)**

To our knowledge, this is the first study to predee separate effects of African ancestry on
childhood asthma or total IgE according to exposor@ severe type of violence. In a prior case-
control study of 291 Puerto Rican children and eddhere was an interaction between African
ancestry and socioeconomic status (SH8)models stratified by SES, African ancestry was
only associated with asthma among individuals aithigh SES. In contrast, we found no
significant interaction between African ancestrd 8&ES (assessed by household income,
parental education, or type of health insuranckg discrepant results between our study and
those of the prior report may be explained by défees in study design (as participants in the
prior study were selected from healthcare centstajly population (both children and adults
participated in the prior study), and non-assessiecertain covariates in the prior study

(including exposure to gun violence, early-life egpre to ETS, and maternal asthma).

The mechanisms underlying the link between Afriaanestry or exposure to violence and
asthma are incompletely understood. Inheritedeslelr haplotypes may have been protective
against certain infectious diseases among Afridigimg) in Africa, but could now increase the
risk of allergic airway inflammation in westernizpdpulations of African desceht? Exposure
to violence may lead to childhood asthma througheiased psychosocial stress, which could

cause dysregulation of the hypothalamic-pituitasdlyeaocortical axis, enhanced Th2 immune
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responses, autonomic nervous system dysfunctialipaabnormal expression of asthma-

susceptibility gene¥ 74445

Gun violence is an important and modifiable pubkalth problem among all children in the
U.S., regardless of race or ethnicity. Prior stadiave shown that Puerto Ricans are particularly
susceptible to the detrimental effects of traumetients such as violené®?’ Our findings

suggest that a Puerto Rican child with high Afrieaicestry may be more susceptible to the
detrimental effects of gun violence than a PueitaRchild with lower African ancestry. If our
results are confirmed in longitudinal studies, liertexamination of genetic variation or
environmental exposures correlated with Africanestiy could offer novel insights into the

pathogenesis of asthma, particularly stress-relaséumna.

Our study has considerable strengths such as sampleavailability of data on ancestry and
gun violence, and a pre-defined approach to fognadt for interaction between African
ancestry and asthma or total IgE (thus reducingistkeof obtaining spurious results). However,
we also recognize several limitations to our firgdinFirst, we cannot infer causality or temporal
relationships due to the cross-sectional desigruobbservational study. Second, selection bias
is possible in any observational study such as. ¢tiwa/ever, the participation rates among all
eligible children in Hartford and San Juan were%/ahd ~87%, respectively, which are high
for a study of an ethnic minority group in the USird, our results for total IgE were not
significant at each individual site (likely dueitsufficient power). However, our findings were
consistent in direction and magnitude across sitespite differences in recruitment approach

and sample size. Fourth, there could be residudbonding by SES or unmeasured variables
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(such as child abuse, intimate partner violenagme of gun violence [e.g. at the individual,
family or community levels]). Nonetheless, our gs& was adjusted for household income, and
we obtained similar results when the analysis vdfisséed for other indicators of SES (parental
education or type of health insurance, data novehaChild abuse is also an unlikely major
confounder of our analysis, as it was relativelgammon in a prior study in Puerto Rican
children? Fifth, recall bias is a potential but improbabiglanation for our results, as
misclassification of exposure to gun violence bstipgpating children would likely be non-
differential with regard to case-control statusd#mus bias our results towards the null
hypothesis). Moreover, we obtained almost identiealilts when defining exposure to violence
as hearing a gunshot at least once instead oastt tiwice (data not shown). Lastly, our results
may not be generalizable to non-Puerto Rican amidut are likely to be relevant to members

of racial or ethnic groups that are often exposeglin violence.

In conclusion, our results suggest that exposugeitoviolence modifies the estimated effect of
African ancestry on asthma and atopy in PuertorRoteldren. Our findings merit replication in
longitudinal studies of Puerto Rican children, ahddren from other racial or ethnic groups
with high proportion of African ancestry and frequexposure to gun violence (such as African

Americans).
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Table 1. Baseline characteristics participatingPuerto Rican children according study sitiand cas-control statu.®”

San Juan (n=472) Hartford (n=275) Combined (n=747)

Covariate Controls Cases Controls Cases Controls Cases

(n=235) (n=237) (n=108) (n=167) (n=343) (n=404)
Age (years) 11.8(1.9) 11.5(1°8) 11.5(2.3) 11.6(2.3) 11.7(2.0) 11.5(2.0)
Female gender 126(53.4%) 103(43.5%) 57(52.8%) 89(53.3%) 183(53.4%) 192(47.5%)
BMI (z-score) 0.5(1.0) 0.7(1.1) 0.7(1.3) 1.0(1.2) 0.6(1.1) 0.9(1.2)
Obesity 18(8.4%) 31(14.7%) 24(22.2%) 41(24.7%) 42(13.0%) 72(19.1%)
Current exposure to ETS 78(33.2%) 101(42%%) 44(41.1%) 88(54.0%) 122(35.7%) 189(47.3%)
Eé‘ggsg]fzggs N utero or priorto g4 3 gop) 116(49.0%)  54(50.5%) 99(60.7%) 145(42.5%) 215(53.8%)
Household income <$15,000/year 131(57.5%) 149068.7 66(71.7%) 92(62.6%) 197(61.6%) 241(63.3%)
Neither parent graduated from it 3g(16.2%6) 41(17.3%) 25(23.2%) 57(34.3%)  63(18.4%) 98(24.3%)
mguprg‘éacf or employ-based healt 5, 57 o) 160(67.5%)  74(81.3%) 109(76.8%) 208(63.8%) 269(71.0%)
Maternal history of asthma 50(21.6%) 117(49.5%) 33(30.8%) 75(45.5%) 83(24.5%) 192(47.9%)
Any breastfeeding 129(55.6%) 127(53.6%) 46(43.0%)  4(43.4%) 175(51.6%) 201(50.3%)
Prematurity 11(4.8%) 22(9.4%) 5(4.7%) 12(7.4%) 18Y4) 34(8.5%)
Low birth weight (<25009) 10(4.5%) 16(6.8%) 7(6.7%) 5(3.2%) 17(5.2%) 21(5.3%)
Birth by caesarean section 66(28.6%) 85(35.9%) 1.3(2) 25(21.4%) 83(26.9%) 110(31.1%)
Percentage of African ancestry 24.7(12.4) 25.4011. 21.1(10.0) 22.1(8.3) 23.6(11.8) 24.0(10.6)
Exposure to gun violente 122(52.1%) 156(67.2%) 25(32.9%) 46(42.2%) 147(47.4%) 202(59.2%)
Serum total IgE (1U/ml) 158.5(5.0) 316.2(50)  63.1(4.0) 125.9(5.0) 125.9(5.0) 199.5(5.0)

Definition of abbreviations. BMI = Body mass index; ETS = Environmental tobasomoke.

®Data presented as number (%) for binary variahl@semn (standard deviation [SD]) for continuousalaes (other than serum total IgE, shown as
geometric mean [SD]).

®Percentages were calculated for children with cetepllata.

°P<0.05 for linear trend.

‘Obesity defined as a BMH95 percentile for age and gender.

®Heard a gunshot more than once during her/hisrtiet
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Table 2. Baseline characteristics participatingPuerto Rican children according to African ance.®"

Quartiles of percentage of African ancestry

Covariate (0.1-(1?51. 7%) (15.8—QZZZL.2%) (21.&(22%.8%) (29.9.827.7%)
Age (years) 11.8(2.0) 11.7(2.0) 11.3(2.0) 11.4(1.9)
Female gender 78(49.7%) 69(44.0%) 83(53.2%) 7005].
BMI (z-score) 0.7(1.1) 0.8(1.2) 0.8(1.2) 0.6(1.2)
Obesity 24(15.3%) 24(15.3%) 33(21.2%) 22(14.3%)
Current exposure to ETS 62(39.5%) 59(37.8%) 738%0. 69(44.5%)
e age ETS In utero or priortc 747 105 79(50.6%) 82(53.3%) 68(43.9%)
Household income <$15,000/year 80(54.5%) 91(62.3%) 97(65.5%) 114(75.0%)
glf}itg';r parent graduated from hi 57 19 gos) 34(21.7%) 36 (23.1%) 38(24.5%)
No privatie or employebased healt  gg59,19¢) 103(68.2%) 111(73.5%) 116(75.3%)
Maternal history of asthma 61(39.4%) 57(36.5%) 46.3%%) 50(32.3%)
Any breastfeeding 83(52.9%) T4(47.7%) 76(49.7%) 4961%)
Prematurity 10(6.4%) 20(12.9%) 7(4.6%) 8(5.2%)
Low birth weight (<2500g) 9(5.8%) 10(6.8%) 5(3.3%) 9(6.0%)

Birth by caesarean section 52(36.4%) 43(30.1%) 818(2) 31(20.79%)
Exposure to gun violente 66(46.5%) 69(49.3%) 70(50.4%) 92(63.9%)
Asthma 77(49.0%) 87(55.4%) 90(57.7%) 87(56.1%)
Serum total IgE (IU/ml) 158.5(5.0) 125.9(5.0) 199.5) 199.5(5.0)

Definition of abbreviations. BMI = Body mass index; ETS = Environmental tobasowke.

®Data presented as number (%) for binary variahlesean (standard deviation [SD]) for continuousalales (other than serum total IgE, shown as
geometric mean [SD]).

"Percentages were calculated for children with ceteplata.

°P<0.05 for linear trend.

YObesity defined as a BM195 percentile for age and gender.

®Heard a gunshot more than once during her/hisriet



Table 3. Analysis of African ancestry and asthma in partitiipg Puerto Rican childr.’

Odds ratio (95% confidence interval), P value

Unadjuste

Each quartile increase in the percentage of Afrenacestry 1.10 (0.96-1.27), 0.2
Adjustec

Each quartile increase in the percentage of Afrenacestry 1.10 (0.93-1.29), 0.3
Exposure to gun violente 1.84 (1.25-2.71), 0.002
Exposure to ETS in utero or prior to 2 years of age 1.81 (1.24-2.63), 0.002
Household income <$15,000/year 1.34 (0.90-1.99), 0

Definition of abbreviations. ETS = Environmental tobacco smc
®Asthma defined as parental report of physicianftisgd asthma and wheeze in the previous year.

Multivariate models were adjusted for age, gendwternal asthma, and study site in addition tathariates listed in the

first column.

‘There was a significant interaction between Afriaanestry and exposure to gun violence on asthrtiasimodel P for

interaction term=0.001).
“Heard a gunshot more than once during her/hisrtiet
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Figure L egends

Figure 1. Results of the multivariate logistic regressioalgsis of African ancestry and asthma
in participating Puerto Rican children, after stredition by exposure to gun violence (defined as
child’s report of hearing a gun shot more than ahagng her/his lifetime). Multivariate models
were adjusted for age, gender, exposure to envieatehtobacco smoke in utero or prior to 2

years of agehousehold incomanaternal asthma, and study site.

Figure 2. Box plots of predicted serum total IgE accordiogjtiartiles of percentage of African
ancestry in Puerto Rican children witigure 2A) and without Figur e 2B) exposure to gun
violence. Exposure to gun violence was definedhid’s report of hearing a gunshot more than
once during her/his lifetime. Estimates obtaineshfrmultivariate models adjusted for age,
gender, exposure to environmental tobacco smols&eno or prior to 2 years of aggusehold
income,maternal asthma, case-control status, and stuelySstrum total IgE transformed to a

logarithmic (log10) scale for analyses. ResultseAmack transformed for ease of interpretation.
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