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Racial and Ethnic Disparitiesin Pediatric Asthmain Metropolitan America, 2011:
Assessing the Roles of Residential 1nequality and Segregation

Abstract

Among children aged 1 to 9, asthma is the leadage of hospitalization in the United States.
Many studies find that asthma has a higher tharageeprevalence among poor, minority, and inner-
city residents. However, little research has esguidhow racial and ethnic disparities in housing
quality and residential characteristcs, overall bpdegregation levels, have contributed to reamal
ethnic disparities in asthma. This paper buildsruhis limited literature by using new data frdme t
2011 American Housing Survey (AHS). These datdtedirst panel of the AHS, which is a rich
source of data on residential characteristicsskohgalth questions of households. Our analyses of
these data find that racial and ethnic disparitidbe prevalence of pediatric asthma remain, et
accounting for racial and ethnic differences in$ing conditions, and other residential, demographic
and socioeconomic characteristics. Moreover, we that black-white disparities in asthma appear to
be explained more by disparities in housing anérmitbsidential characteristics in more highly
segregated metropolitan areas than in moderatelyoaver segregated areas.



Introduction

Asthma is increasing every year, and among childged 1-9, it is the leading cause of
hospitalization in the United StateSHC 2011; U.S. Department of Health and Human Services
2011). It isthe most common chronic illness among childretheWnited States (Pearlman 2006k t
Centers for Disease Control and Prevention repdhigidin 2011about 1 in 10 children (9.5%) had
asthma (CDQ011) and the prevalence is particularly high ammgprity groups, such as blacks
Puerto Ricans, and Dominicans (Mendoza et al. 198hninghake et al., 2006; Akinbami et al.,
2009). Using data from the 1998-2008 National Heldterview Survey (NHIS), Mehta et al. (2013)
find that black children’s rate of asthma was intes that of whites (17.54% versus 11.66%),
although the rates for Hispanic and Asian childeeme the same and lower, respectively, relative to
whites. Many studies have also found that asthasaahhigher than average prevalence among poor
and inner-city residents (Williams et al., 2009n®®a et al., 2009).

Housing and neighborhood conditions have been dine¢he prevalence of asthma.
Substandard housing conditions — including thegares of dust mites, feces from cockroaches and
mice, as well as mold — have all been shown tgérngsthma (Bashir 2002; Kreiger and Higgins
2002; Northridge et al. 2010; Rauh, Chew, and @keli2002; Vesper et al. 2013). The
neighborhoods in which people reside have also baggested to influence asthma although the
precise mechanisms by which this occurs are nayswlear. Katz and colleagues (2001) found a 50
percent drop in asthma attacks among childrenarivtbiving to Opportunity Program (MTO) in
Boston when they moved from public housing in higiverty areas to better quality housing in less
poor neighborhoods. The levels of collective effig in the neighborhoods and the trust that parents
place with neighbors to keep their children safeete@so been found to impact the prevalence of
asthma, with more collective efficacy and trusinigeassociated with lower levels of asthma (Cagney

and Browning 2004; Camacho-Rivera et al. 2014).



Interestingly, studies that examine the roles himaitsing and neighborhood conditions play in
affecting asthma pay little explicit attention tovhsuch factors mediate the racial and ethnic
disparities that exist in asthma (except see R@enl{2008)). This is surprising given that
significant racial and ethnic disparities exishwusing and neighborhood conditions (Friedman.et al
2014; Friedman and Rosenbuam 2004, 2007; Rosenaadrriedman 2007). Most of the studies
that specifically focus on racial and ethnic digjges in asthma find that differences in socioecguito
status between minorities and whites explain patrnbt all of these racial and ethnic inequalitres
asthma (Gold and Wright 2004). For the most giatia on health outcomes, and housing and
neighborhood conditions have been hard to obtaonendataset. Rosenbaum (2008) had access to
such data via the 2002 New York City Housing andarey Survey. She finds that racial and ethnic
inequality in residential characteristics affeatiahand ethnic disparities in the prevalence thmas,
but they do not fully eliminate them. Rosenbauntglyg is limited, however, because it is focused
only on households residing in New York City and tlata used in the study are more than a decade
old. Another main limitation of Rosenbaum’s stuslyhat it ignores the role of residential segriegat
in affecting asthma. She controls for the peredrite in the larger neighborhood where households
reside, but because the study examines only opeitas difficult to ascertain the effect of segegion
on asthma more directly.

Ironically, although segregation is touted to b@amant in impacting asthma (Boardman et al.
2001; Williams at al. 2009) as well as individuablth more generally (Acevedo-Garcia et al. 2003;
Osypuk and Acevedo-Garcia 2010), no research, tarmmawledge, has examined its direct impact on
asthma, overall, or on pediatric asthma. In aesyatic review of social science and health liteeatu
conducted in 2008, Kramer and Hogue (2009) idesatibinly 39 studies that explicitly examined the
link between segregation and health outcomes. Meryaone of these studies examined asthma as an
outcome. In a more recent review of the samedlitee, focusing on studies published between

January 2003 and March 2014, Yang (2014) identBi@articles that utilized multilevel modeling
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procedures to examine the impact of residentialegggion on health outcomes. However, none of
them explored asthma or pediatric asthma.

Using data from the 2011 American Housing Surveid )\ this study seeks to explain racial
and ethnic disparities in asthma among househailthsolildren by explicitly considering the roles of
racial and ethnic residential inequality and resig segregation. The AHS data are uniquely duite
for this paper because they contain nationallyesgmtative data on housing units and households in
such units in the United States as well as in 28apelitan-specific samples. Most relevant to the
current paper is the fact that the 2011 nationdlraetropolitan-level AHS data contain informatian o
the presence of asthma among children in househidsddition, the 2011 data contain information
on the housing quality of the unit (e.g., the pregeof cockroaches and rodents), socioeconomic,
demographic, and other health measures of housefmlgl, whether anyone smoked in the unit).

Using data from the national and metropolitan sa&spf the 2011 panel of the American
Housing Survey (AHS), our paper seeks to fulfillifanain objectives: (1) document the racial and
ethnic disparities in the prevalence of pediatsihma; (2) characterize the nature of racial ahdiet
differences in housing conditions, and other retidé demographic, and socioeconomic
characteristics of households that might contritboténe racial and ethnic disparities that exist in
pediatric asthma; (3) examine the extent to whaahal and ethnic disparities in the pediatric
prevalence of asthma are reduced with control#®housing conditions and other residential,
demographic, and socioeconomic characteristicoo$éholds; and (4) examine whether the housing
conditions and other residential characteristicsmfseholds mediate the racial and ethnic dispariti
in asthma more in highly segregated metropolit@asthan in moderately and less segregated

metropolitan areas.



Residential Inequality and Racial and Ethnic Disparitiesin Asthma

Racial and ethnic residential inequality is a vkelbwn problem in modern-day America and
has received much attention in the urban sociotbgjierature. For example, in metropolitan
America, blacks and Hispanics have been shown te iileely than whites to occupy poorer-quality
housing — housing that has at least one of theviatig problems: water leaks, heating or toilet
breakdowns, the presence of rodents, cracks/holéiwalls or ceiling, or large patches of peeling
paint or plaster -- controlling for relevant so@oaomic factors (Friedman and Rosenbaum 2004).
Such disparities exist even among homeowners whe inaested more in acquiring their homes than
renters (Friedman and Rosenbaum 2004). Black @hHic owners are 1.66 and 2.00 times as likely
as white owners, respectively, to live in inadequaiusing in metropolitan America, controlling for
relevant socioeconomic and demographic charadtsisAmong owners, these racial and ethnic
disparities in housing quality are reflected in ibver housing values and appreciation in housing
values of minorities relative to whites (Flipper0202004; Friedman et al. 2014).

The neighborhoods in which minorities reside agaicantly inferior in quality to those
where whites live, even after accounting for déferes in socioeconomic status and demographic
factors. Among middle-class and affluent homeowmemetropolitan America, Friedman and
colleagues (2014) find that blacks and Hispaniesnaore likely than their white counterparts to desi
in neighborhoods with significantly greater shaseabandoned buildings and buildings with barred
windows; a lack of open, green spaces; signifiyamibre neighborhood problems; and that are less
likely to be located in suburbs. Black middle-sl&®useholds often live in neighborhoods with as
much crime and violence as their lower-class arat pounterparts (Pattilo-McCoy 1999).
Households with children are not shielded from serehironments. Rosenbaum and Friedman (2001)
find that in New York City, black and Hispanic hebslds with children are significantly more likely
than white households with children to live in fddgrhoods with higher juvenile detention rates,

teenage fertility rates, and levels of welfare ngcand poorer math achievement levels.
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How do such disparities in residential attainntesnislate into disparate rates of pediatric
asthma between minorities and whites? There agetdand indirect mechanisms linking these
inequalities together (Gold and Wright 2005; Rosemb 2008). The disparate exposure that
minorities have to substandard housing problentsttigger asthma, relative to whites, is probably t
most direct mechanism. As mentioned earlier, mgusonditions such as dampness and feces from
rodents and cockroaches are directly linked tgtiegalence of asthma (Bashir 2002; Kreiger and
Higgins 2002; Northridge et al. 2010; Rauh, Chend &arfinkel 2002; Vesper et al. 2013). The fact
that minorities, and blacks in particular, are mdeely than whites to reside in homes with such
substandard housing conditions explains part oféheon why minorities have higher rates of asthma
than whites (Rosenbaum 2008), although more reseereds to be done to explore this linkage
because it has been limited in geographic scopetaendirect linkage does not explain all of thaahc
and ethnic disparities in asthma prevalence.

Another direct mechanism that could potentiallydrate the relationship between race and
ethnicity and asthma is the greater exposure obnties to air pollution, relative to whites. Past
research has shown that air pollution and hea¥fjdtare associated with asthma (Clougherty et al.,
2007; Ryan et al., 2007; Salam et al. 2008; Scta2004). The concentration of air pollution, as
gauged by outdoor nitrogen dioxide (s 38% higher for nonwhites as compared to vghitethe
contiguous United States (Clark et al. 2014). Heeveno research to our knowledge explicitly links
racial and ethnic disparities in asthma to the tgreexposure of minorities to pollution. In langart
this relates to the fact that good data on poltuice hard to obtain and particularly in conjunetio
with data on asthma.

There are other, more indirect mechanisms linkawogal and ethnic inequality in residential
attainment to disparities in asthma. Prominentragrtbem is stress (Gold and Wright 2005). As
noted above, minorities tend to live in neighbord®with more social disorder and crime than whites.

The fear and stress caused by living in such enments can raise the prevalence of asthma,
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particularly among children (Camacho-Rivera et@ll4). Coupled with the indoor and outdoor
pollutants, this negative environmental context weke individuals more susceptible to illness by
causing an increase in their allostatic load andieg the effectiveness of their immune system ¢Gol
and Wright 2005; Massey 2004). With respect tbrast the lowered immune system has been shown
to cause more respiratory infections in childrehijohl in turn has been linked to subsequent asthma
(Boyce et al. 1995; Sandburg et al. 2000; Wrigtele2004). Stress brought about by residing in
disadvantaged neighborhoods can also cause indigitin spend more time in their homes more and
be more exposed to the harmful triggers of asthmibhé home discussed earlier (Cagney and
Browning 2004; Gold and Wright 2005). Stress miap aelate to asthma by causing parents to
engage in more unhealthy behaviors like smokindchvraises the prevalence of having asthma

(Strachan and Cook 1997, 1998; Massey 2004).

Residential Segregation and Asthma

Racial and ethnic residential segregation is a prent feature in metropolitan America, even
more than 45 years after the passage of the FaisiHg Act. Although in recent years, there have
been declines in such segregation, particularlwéetn white and blacks, segregation remains in the
“high” range in many of the largest metropolitaras (Logan and Stults 2011; Massey and Denton
1993). For example in the New York and Los Angahesdropolitan areas in 2010, the two largest
metropolitan areas in the U.S., 79.1% and 65%axdkd and 63.1% and 63.4% of Hispanics would
have had to move, respectively, to be evenly thsted with whites (Logan and Stults 2011).

Historically, the forces that generated residerst&gregation have also contributed to the
concentration of minorities in poorer-quality haugibut it is particularly the case for blacks,egiv
the longstanding color line that has existed inUh®. between whites and blacks (Massey and Denton
1993). Thus, while we intend to focus our oveaalalysis of racial and ethnic disparities in astla®a

they relate to racial and ethnic residential inditguan whites and non-white minorities (per the
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discussion above), our analyses that documenbtbef residential segregation on asthma will focus
explicitly on the white-black disparity in pediatsthma.

Two major forces caused the rise of ghettos anteogporary residential segregation -- the
industrialization period of the late 1@nd early 28 centuries and the Great Migration of blacks from
the South to the North (Massey and Denton 1993: ¥@)ite negative racial attitudes toward blacks
increased during this period, and the rise of tagdence contributed greatly to the formation of
ghettos, particularly in Northern and Midwestenies that experienced both of these phenomena.
During this period, the housing choices of blagke&n among those who were affluent, became
significantly constrained to the ghettos where hogisvas extremely inadequate or dilapidated and
neighborhoods were very crowded (Massey and Del88: 33).

In these cities, the existence of ghettos andrimtlue constrained housing choices of blacks
were maintained by several key factors, often dpeyan conjunction with one another. The
discriminatory underwriting practices began by iteme Owners Loan Corporation (HOLC) in 1933
and subsequently adopted by the Federal Housingrstnation (FHA), from 1934 to 1968, led to the
redlining practices that starved inner-city neigthfemds of capital and, coupled with the establisitime
of the Veterans Administration, under the Gl Bitea World War II, hastened the mass exodus of
whites to the suburbs (Jackson 1985). The FHAigealvery limited funds towards the
reconstruction of existing housing stock or condtan of multifamily homes and instead devoted the
large majority of its financing to new housing irbsirbs. At the same time, white residents formed
neighborhood associations and implemented resgictbvenants, which preserved the racial
homogeneity of their neighborhoods so that blackddcnot settle there (Massey and Denton 1993:
36). Real estate agents adopted practices of lnmstkg and racial steering, which also strengttiene
the color line between whites and blacks and pegtet! residential segregation (Massey and Denton
1993). Taken together, these historical forcesctiffely kept blacks out of neighborhoods with eett

quality housing and better amenities (e.g., gotaals, access to jobs, better quality healthcare).
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There is no doubt that contemporary black acttebsetter quality housing and neighborhoods
has been shaped by these historical forces, plantigin areas that grew and formed during thidiear
period of intense racial discrimination in hous{eqy., New York, Chicago, Philadelphia, Milwaukee,
Cleveland). As reviewed in the previous sectiagjal and ethnic inequality in residential attaimmne
persists well into the Zcentury, reflecting historical and contemporargregating forces. Indeed,
housing discrimination continues to shape the lmushoices of blacks today. Results from the 2012
Housing Discrimination Study (HDS) revealed thatdidd home seekers in the rental and sales markets
were told about 11.4% and 17% fewer homes, resgdgtiand shown 4.2% and 17.7% fewer homes,
respectively, than their white counterparts (Tureteal. 2013).

However, there are many metropolitan large areatshiéive lower contemporary rates of
residential segregation between whites and blaetis as Dallas, Charlotte, Phoenix, and San Diego.
There are several reasons for the differencesgregation, which directly impact the nature of the
housing in which blacks have settled. In theseopelitan areas, a greater share of housing stask w
built after 1969, when discrimination in the hogusmarket became illegal (Farley and Frey 1994).
Thus, the housing choices of blacks are more opdtikely of much better quality than in areas with
much older housing stock. Relatedly, the age ®ihtlain city within these metropolitan areas is much
younger than those in more segregated areas, athsthe ecological structure of these newer
metropolitan areas is less conducive to resides¢igiegation because it is not typically comprsial
densely populated core surrounded by suburbs (Fane Frey 1994; Massey and Denton 1987). The
fact that the ecology is different in these newega is also likely to reduce the racial and ethnic
disparities found in housing conditions.

A final important factor that is likely to have pkd a role in keeping segregation low in such
metropolitan areas and to have reduced residenéqlality between whites and blacks are the
differences in the political structures between e@eand older areas that have guided schooling,

policing, and other local policy-related decisi¢Rarley and Frey 1994). Because of school
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desegregation that took place in the South, mangddistricts have operated at the county level an
do not have separate school districts by locasgliction, as is the case in many suburbs of Nanther
and Midwestern cities. In addition, through theqass of annexation, cities grew quite large in the
South and West, by incorporated areas that migha baen suburbs in the North and Midwest. Such a
growth process allowed these newer areas to raisgderable tax revenue. What resulted from this

process were lower levels of residential segregatio

Hypotheses

Our study focuses on fulfilling four objectiveshieh were posed in the introduction. Two are
descriptive in nature and two are more analytiddie preceding review of the literature suggess th
following hypotheses in relation to the latter talgectives.

1) We will examine the extent to which racial arldnéc disparities in the pediatric prevalence
of asthma are reduced with controls for the housonglitions and other residential, demographic, and
socioeconomic characteristics of households. e, given the past research that has been done
focused on the linkages among race and ethniadtysing conditions, and asthma, we expect that the
housing conditions will be significant in influeng pediatric asthma and will explain an important
share of the racial and ethnic disparities in peidiasthma, controlling for other relevant
characteristics.

2) We will evaluate whether the housing and otksrdential characteristics of households
mediate the racial and ethnic disparities in asthrapecifically between blacks and whites -- mare i
highly segregated metropolitan areas than in moelgrand less segregated metropolitan areas. We
expect that housing conditions will be significgnttlated to pediatric asthma in both contexts.
However, given the extensive differences in the tay highly segregated metropolitan areas formed
historically, compared to moderately and less sggesl areas, we expect that the share of the black-

white disparity in pediatric asthma that will bepained by black-white residential inequality in
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housing conditions as well as in characteristiagygay the ecological structure of households (i.e.,
central city location, housing tenure) will be gezan more segregated areas as compared to
moderately and less segregated areas.

Data and M ethods

Our analyses of racial and ethnic disparities idigteic asthma are based on data from the
2011 panel of the American Housing Survey (AHS)dtistage probability sample of about 60,000
housing units across the U.S. that, for the firsetin the survey’s history, were combined withnhea
120,000 units from the 29 AHS metropolitan samptesking the total sample size over 180,000
housing units. We take advantage of data fron2€iel AHS because for the first time in decades, the
survey included a “healthy homes” topical modutnuseholds were asked to report on various
guestions concerning their health including whetrat how many children in the home have ever
been told by a health professional that they hatlenaa. Because the AHS contains many questions
on housing quality and residential circumstandes addition of the asthma questions make the data
ideal for our study. Indeed, no other nationakladataset, to our knowledge facilitates the abibt
study these phenomena together. In addition, beaafube availability of data from all 29
metropolitan samples, we are able to disaggregatarmalyses by levels of residential segregation,
which cannot be done using other panels of the Bel&use the metropolitan-area identifiers are
suppressed for just over the majority of the units.

Our central dependent variable is derived fromrtie question on asthma, which is only
asked of households with children between the afjésand 17. Therefore, we restrict our analytical
sample only to those households. The householdsmasked whether a health provider has ever told
her that any child in the home has asthma. Ihtheseholder said yes, the AHS field representative
went through the household roster and asked theehalder to respond exactly which children had

asthma. From this assessment of child membersasitima, we created a dummy variable indicating
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whether the household has any child reported te had asthma versus having no children reported to
have had asthnta.

Our key independent variable is comprised of theskbolder’s race and ethnicity. We use
four categories of race and ethnicity (non-Hispaviite, non-Hispanic black, Hispanic, and Asian
and Pacific Islandéy. Our other key independent variables gauge tlising conditions of the
household’s unit. We create a variable gauginghtieber of maintenance deficiencies in the housing
unit counting the presence of the following coratis -- evidence of roaches or rodents in the unit;
presence of mold; whether the unit has had toiléeating breakdowns; and whether the unit has
cracks/holes in the walls or ceiling, large patobiegeeling paint/broken plaster, or leaks (from th
inside of the home). In addition, we include dumvayiables indicating the presence of the following
housing conditions: household crowding; at least smoker; and whether the home is rented. With
respect to the neighborhood conditions, we are Mmeriyed because in the 2011 panel of the AHS, the
Census Bureau removed most of the questions ugaéwous panels (e.g., trash/junk in the
neighborhood, presence of abandoned buildings itdibgs with bars on windows). The one variable
that we include is the householder’s rating ofritbgghborhood as a place to live, with 1 indicatimeg
worst rating and 10 indicating the best rating.

We include a number of other control variablesun multivariate analyses that measure
demographic characteristics of households as weheir socioeconomic status that might explain
why racial and ethnic disparities exist in the @lence of pediatric asthma. The demographic
indicators include a dummy variable indicating wiestthe household is foreign born; the
householder’s age; and two other dummy variabMbiether the household is headed by a female and
by a married couple. We also examine variatioth@anumber of children in the household.

Socioeconomic status is gauged by several varialildsication is represented by three dummy

' We also created a variable indicating whether thesbhold had more than one child reported to hadealsthma, but we
found the prevalence to be low so we did not putBiseanalysis further.
2 For simplicity, we refer to Asian and Pacific Istkms hereafter as Asians.
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variables indicating whether the households hdssk)than a high school degree; 2) a high school
degree; and 3) some college education (with at eBschelor’'s degree forming the reference group).
We control for household income and include a dumanable indicating whether the household
receives public assistance. The number of yeafsilmousing unit is included. Finally, we control

for the geography of the housing unit at a veryimai level, including dummy variables for whether
the housing unit is in the central city and for timét’s region (West is the reference group).

To fulfill our research objectives, we first contldescriptive analyses examining whether
racial and ethnic disparities exist in the preveéeaf pediatric asthma. Second, we examine miprorit
white differences in the housing, demographic,@anomic, and geographic variables just
discussed. For our multivariate analyses, we cangtepwise logistic regression models. More
specifically, we run three sets of models — oneegatnining the racial and ethnic disparities in
pediatric asthma; another set examining whetheéalrand ethnic disparities in the child asthma are
reduced or eliminated with the addition of our susmyrindex of the number of maintenance
deficiencies in the housing unit and controlling d@mographic and socioeconomic characteristics;
and a final set for doing the same analyses agrtheous set except these analyses include the gumm
variables for each of the housing conditions usett¢ate the maintenance deficiency index rather
than including the overall index.

To specifically examine the impact of residentediegation on the link between racial and
ethnic inequality in housing and disparities irhasa, we restrict our analytical dataset to justtevhi
and black households in the 29 metropolitan ameeaded as metropolitan samples in the 2011 AHS.
As discussed above, many of the historical forhasshaped segregation were most relevant to blacks
as compared to Hispanics and Asians. We mergedotiatesidential segregation between whites and
blacks in 2010, as gauged by dissimilarity or Drespfrom the database accompanying Logan and
Stults (2011) with data from the 29 metropolitampkes in the AHS. For our analyses we

disaggregated the 29 metropolitan areas into #ma@ps based upon their segregation levels — h) hig
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segregation (i.e., D-scores greater than or eqgudb}; 2) moderate segregation (i.e., D-scores datw
51 and 65); and 3) low segregation (i.e., D-sct#ss than or equal to 51)These cutoffs correspond
roughly to the values at the"7and 2%' percentiles and therefore break the data intostwaller

groups of roughly equal size (i.e., the high and $&gregation groups) and one group that is roughly
equal to the size of the two groups combined (e moderate segregation group).

With each of these segregation-based groups of wateun the three stepwise regression
models discussed above. We are particularly istedein evaluating the black-white disparity in
pediatric asthma within each of these segregationpgyngs as we add variables gauging the housing
conditions. Of most interest will be to determimieether the black-white disparity in asthma will be
explained more by housing characteristics in tigh Isegregated areas as compared to the middle and

low segregated areas.

Results

What is the prevalence of pediatric asthma in opetiitan America of whites, blacks,
Hispanics, and Asians? Table 1 addresses thisignegresenting the percent of households with
children 6 to 17 years of age within each racia athnic group that reported being told by a health
professional that at least one child in that aggeaever had asthma. These results show thaiyeela
to whites, blacks are significantly more likelyitave children with asthma; Hispanics have about the
same prevalence of pediatric asthma; and Asiansigmdicantly less likely to have children with
asthma. The black-white disparity in children wathma is about nearly 9 percentage points, with
27.09% of blacks having at least one child reportetiave asthma relative to 18.45% of whites. The
pattern of the differences found here are condistéh those found by Mehta et al. (2013) usingadat
from the 1998-2008 NHIS. In their study black dhén’s rate of asthma was 1.5 times that of whites.

However, the absolute levels of the prevalenceedigiric asthma are slightly higher using data from

* See Appendix Table 1 for the metropolitan areateddn descending order by the D-score for whites lalacks.
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the AHS. This could be due to the fact that tha dl@mm the AHS are at the household level andehos
from NHIS are at the person level. Not surprigimgfe findings here from the AHS diverge from
those based upon data for New York City found bgddduam (2008) who finds that Hispanics are
more likely than whites to have asthma. This {jkelflects the fact that the composition of Hisgani
in New York City is much different than that in tbeS. as a whole.

<TABLE 1 HERE>

The remainder of Table 1 presents group differemteelevant housing, household, and
geographic characteristics. Relative to whiteackd and Hispanics live in poorer quality housiog b
Asians generally experience equal and sometimésrbresidential circumstances. With respect to the
number of maintenance deficiencies, blacks andatiiss have averages of .84 and .76 deficiencies,
about 1.5 times the average for whites (.56). Asi@ave .49 mean maintenance deficiencies, which is
significantly lower than the average for whitesisllikely that for blacks, this poorer housingatjty
is linked to their higher levels of pediatric asthyrnompared to that of whites. Interestingly, hosve
although Hispanics have a significantly greatermmaamber of maintenance deficiencies, relative to
whites, they are not more likely than whites toexgnce higher rates of pediatric asthma. The
significantly lower level of average maintenancéaiencies of Asians, compared to that of whitss, i
consistent with their significantly lower levels pédiatric asthma.

Regarding the individual indicators of housing ctinds, blacks and Hispanics reside in
poorer quality housing, relative to whites, andaksi generally live in about equal quality housing,
similar to the results above. Except for the iathc gauging the presence of rodents in the ulaitkis
fare worse than whites on the other individual mgisharacteristics. On several indicators, initigd
the presence of roaches in the unit, toilet anditgareakdowns, and cracks/holes in the walls or
ceilings, twice as many black households as wlitesbholds experience these issues in their housing
units. The absolute levels of the percentagesaakb experiencing such conditions are generally lo

except for indicators gauging the presence of c/hdkes in walls and ceilings (11.03%) and water
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leaks (from inside) (13.94). It is also notablettB2.09% of black households report the presehce o
cockroaches, which in past research has beenyled#d to the prevalence of asthma. Blacks are
twice as likely as whites to live in crowded andtet housing. Not surprisingly, their average nemb
of years spent in their homes is significantly lowean for whites. They are also more likely toda
at least one smoker in the home as compared tesylanhd blacks are less likely than whites to rate
their neighborhoods as good.

With respect to Hispanics, except for the indicaigauging the presence of rodents in the unit
and water leaks (from inside), Hispanics fare wansé whites on the other individual housing
problems. However, the magnitude of the differenegh whites is not as large as was the case
between blacks and whites. Hispanics are abouirhes as likely as whites to reside in homes with
such negative conditions, including the presenaadadl, toilet and heating breakdowns, cracks/holes
in walls or ceilings, and large patches of peepamt/broken plaster. The absolute levels of the
percentages of Hispanics experiencing negativeihgesnditions are generally low, except for the
presence of cockroaches, where more than 1 inglaHis households (or 26.74%) report such pests
being in their homes. It is surprising that givew high the prevalence is of Hispanics reporting
cockroaches in their homes they do not experieedepric asthma at higher rates than whites. In
terms of other related housing characteristicspa&hgcs are more than five times as likely as whites
experience household crowding, more than twicékalby/las whites to rent their homes, live in their
homes for an average of fewer years than whitebsrate their neighborhoods lower than whites.
Interestingly, however, a smaller share of Hisp&miaseholds report having at least one smoker in
their homes, compared to whites.

Among minorities, Asians experience the best hausonditions. The only housing condition
on which they suffer a disadvantage, relative titeghis in the report of the presence of cockreach
in their units, but the magnitude of the differemcéar lower than that for blacks and Hispanics

(13.81% versus 10.12%). On three housing conditiothe presence of rodents in the unit, mold, and
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cracks/holes in the walls or ceiling — Asians réagnificantly lower levels of these problems than
whites. On the remaining conditions, Asians angaétp whites. Given these results, it is not
surprising that Asians experience significantly éouevels of pediatric asthma than whites. Onteela
housing characteristics, Asians are significantbrerlikely than whites to be crowded and live in
rental housing. Not surprisingly, their averagenber of years spent in their homes is significantly
lower than for whites. However, they are signifitta less likely than whites to report having ade
one smoker in their homes and are equal with winitésrms of the average rating that they give to
their neighborhoods.

The remaining sections of Table 1 reveal a singédtern of racial and ethnic differences in
household demographic and socioeconomic charaatsrisith whites and Asians exhibiting
attributes that would make them more conduciveatartg better housing and health, Hispanics falling
in the middle, and blacks having attributes thatidanake them the least conducive to having better
housing and health. The percent of householdsduelag a foreign-born householder is 83.7% for
Asians, 58.84% for Hispanics, and 11.53% for blaeksch are all significantly larger than for wiste
(5.82%). Because foreign-born individuals havenbsensistently shown to have better health
outcomes than native-born individuals (e.g., Acew€arcia et al. 2010), for Asians, the foreign-born
“benefit” coupled with their superior housing giglino doubt lowers their prevalence of pediatric
asthma, relative to that of whites. For Hispanitcss, likely that their greater foreign-born conggteon
provides a protective effect on their health tH&teis their residence in poorer-quality housikgr
blacks, the foreign-born composition is relativielw and does not appear to help them reduce their
chances of asthma in light of their residence iclmpoorer quality housing than whites.

With respect to other demographic characterishilzgk and Hispanic householders are
significantly younger than white householders, @lih the magnitude of these differences is quite
small. More important are the differences in tbe sf the householder and family structure. Redati

to whites, Asian householders are significantlyg lidsely to be headed by females and significantly
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more likely to be headed by married couples. Hawehlack and Hispanics householders are
significantly more likely than whites to be femabasd significantly less likely than whites to betpa

of married couples. The magnitude of the blacktgvHifferences on the family-related charactersstic
is particularly large. For example, blacks areudli#% less likely to reside in married-couple
households than whites. These demographic difteemo doubt, play a role in the resources
available to minority groups to contribute towahneit housing quality and health. Racial and ethnic
differences also exist with respect to the averageber of children across these households, but the
magnitude of these differences is quite small.

Not surprisingly, the patterns of racial and ettdtifferences in the socioeconomic
characteristics of households mirror the patteonsid in the sex of the householder and family
structure just discussed. Just over 42% of blackls66% of Hispanics have acquired a high school
degree or less education, compared to only 7.9%hdes and just over 26% of Asians. The average
household incomes of blacks and Hispanics are dtatias large as those of whites. However, the
average household income of Asians is slightlydarglthough not significantly larger, than that of
whites. Similarly, as compared to whites, the petceceiving public assistance is significanthgé
among blacks and Hispanics but slightly (thoughsigrificantly) lower for Asians.

The final set of characteristics reported in Tdblelate to the geography of the housing unit.
All minority groups are significantly more likeljpdn whites to live in the central city neighborhsod
of the metropolitan area, although the magnitudihefifferences is largest for blacks and Hispanic
with twice as many of them living in central citiesmpared to whites. No doubt, this relates ta the
much poorer quality housing conditions discusselieea With respect to regional differences, the
patterns are clearly dependent upon the raciakmdc group. Relative to whites, blacks are dgual
likely to live in the Northeast, significantly leBkely to live in the Midwest and the West, and
significantly more likely to live in the South. $fianics are significantly less likely than whitedive

in the Northeast and Midwest and significantly mideely than whites to live in the South and West.
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Asians are significantly less likely than whitedite in the Midwest and the South and are
significantly more likely than whites to live ingdiWest. However, they are equally likely as whites
live in the Northeast.

The question to which we now turn is how the raaial ethnic differences in the prevalence of
pediatric asthma are mediated by these racial timdcedifferences in housing, household, and
geographic characteristics, particularly for blasks experience significantly higher levels of asé)
worse quality housing conditions, and lower soaimeenic status, compared to whites. Table 2
addresses this issue by presenting the logistiessgn coefficients from three models — one repgrt
the unadjusted coefficients for householder rackeedhnicity (column 1); another model controlling
for the index of maintenance deficiencies and otteenographic, socioeconomic, and geographic
characteristics (column 2); and a final model ttwttrols for the individual housing conditions, as
well as demographic, socioeconomic, and geogragtacacteristics (column 3).

<TABLE 2 HERE>

Consistent with the descriptive analyses presenté&adble 1, column 1 of Table 2 shows that
black households with children are 1.64 times,(erp(.496)=1.64) as likely as white household$iwit
children to have at least one child reported tcelfaad asthma. Hispanic households with children,
however, are .94 times as likely as white househwith children to have at least one child repotted
have had asthma, although this difference is missically significant. Column 1 shows that Asian
households with children are significantly les®lik-- .70 times as likely — as white householdgwi
children to have at least one child reported tceltzad asthma.

Controlling for relevant housing, household, gedgraphic characteristics, do racial and
ethnic disparities continue to persist in predgtihe prevalence of asthma? The results in comn
reveal that black households with children expegegreater levels of asthma relative to white
households with children, controlling for thesetéms. However, it appears that the log odds oflbla

households with children who have experienced asthefative to their white counterparts, have
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declined from .496 to .351 after controlling foeie housing, household, and geographic
characteristics. The odds of black households ghtldren having at least one child reported toehav
had asthma are 1.42 times the odds of their wbhiaterparts, dropping by 13.5%. Interestingly, the
model in column 2 reveals that the lower prevalasfddispanic and Asian households having
pediatric asthma relative to whites has reversgassand turned into a minority-white disparity,
although for Hispanics it is not statistically siggant. For Asians, however, the odds of havihg a
least one child reported to have had asthma afie(lle2, exp(.189)=1.21) times the odds of whites,
controlling for relevant characteristics. Thus,entequalizing the very positive characteristics of
Asians with others in the logistic regression mepéesians are significantly more likely than whites
have experienced pediatric asthma.

What happens to the racial and ethnic dispantiesn we control for individual housing
conditions, rather than the index of maintenandiigacies? Column 3 of Table 2 reports these
specific results. Interestingly, the results drecst identical to those in column 2, indicatingtthone
of the individual housing conditions explain theighand ethnic disparities in any more unique way
than the sum of the housing conditions. Contrglfior these characteristics as well as householder
and geographic characteristics, we find that thesad black and Asian households having at least on
child reported to have had asthma are 1.43 times éxp(.355)=1.43) and 1.21 times (i.e.,
exp(.191)=1.21), respectively, than the odds af tivkite counterparts. The difference between
Hispanics and whites is not statistically signifita

As suspected and consistent with previous reseaduerse housing conditions are
significantly related to the prevalence of asthmmmag households with children. Column 2 reveals
the number of maintenance deficiencies is sigmfigaand positively related to the prevalence of
pediatric asthma, controlling for other relevardtfes. Column 3 shows that certain conditions are
particularly important in raising the log odds @dpatric asthma. It appears that the presenceotsf m

in the home, toilet breakdowns, and cracks/holékerwalls or ceilings are strongest in their impac
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even more than education and the receipt of palsktstance. More specifically, households livimg i
homes with mold, toilet breakdowns, and cracks#olehe walls or ceilings are 1.42 (i.e.,
exp(.352)=1.42), 1.38 (i.e., exp(.324)=1.38), at]i.e., exp(.351)=1.42) times as likely as
households without those specific conditions respely, to have at least one child in the home
reported to have had asthma, controlling for oteEvant housing, household, and geographic
characteristics. Households that report the psehroaches and rodents as well as water leaks
(from inside) are also significantly more likelyhave at least one child reported to have had asthm
the home than those not reporting such housingemad) controlling for other relevant factors. In
addition, households that are renters and give tieghborhoods lower ratings are also signifigantl
more likely to have pediatric asthma than those at@oowners and who rate their neighborhoods
better, respectively.

In considering the other control variables in ocohs 2 and 3, it is notable that so few are
statistically significant in their relationship tioe log odds of pediatric asthma besides the iasab
gauging household education and receipt of pulsktséance mentioned above. One of the most
important variables, however, is the nativity-ssabfi householders, with households having foreign-
born householders being about half as likely aselath native-born householders to have at least
one child reported to have had asthma, controftin@ther factors. Female headship and a greater
number of children in the household both signifibaraise the log odds of pediatric asthma relatve
male headship and to households with fewer childespectively, controlling for other housing,
household, and geographic characteristics. Contoegxpectations, the central city location of a
housing unit lowers the log odds of pediatric astttompared to units in suburbs.

The objective that we now seek to fulfill is exaing whether the pediatric asthma disparity
specifically between blacks and whites is medi&tgddverse housing conditions and ecological
structural variables more in highly segregated opatiitan areas than in moderately and less

segregated metropolitan areas. We turn to Taldeelamine the results of our stepwise logistic
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regressions stratified by the black-white segregalvel of the 29 AHS metropolitan samples. The
first panel shows the logistic regression modetshfmiseholds falling in metropolitan areas withthig
levels of black-white residential segregation. Wah 1 reports the unadjusted log odds of the impact
of race on the prevalence of pediatric asthmahighly segregated metropolitan areas, the odds of
black households having at least one child repddddve had asthma are nearly 2 times (i.e.,
exp(.676)=1.97) the odds of their white counterpafolumn 2 reveals that controlling for the numbe
of maintenance deficiencies in the housing unityael as other relevant control variables,
significantly decreases the effect of black racéh the odds of black households having pediatric
asthma being 1.35 times those of white8olumn 3 reveals a similar significant decreasthe effect
of black race, when controlling for individual haug conditions as well as other relevant household,
housing, and geographic characteristics.
<TABLE 3 HERE>

Turning to the second panel of Table 3 (columi®g,4vhich presents the logistic regression
models for households in moderately segregatedopitan areas, we find that the black-white
disparity in pediatric asthma is not mediated ashy housing and other characteristics, as itiwas
the highly segregated metropolitan areas. Colursimofvs that the log odds of blacks having asthma
relative to whites is .417; after controlling ftwetnumber of maintenance deficiencies and other
characteristics, the log odds decrease to .3061foob); and after controlling for individual hougin
conditions as well as other control variables,Itigeodds decrease to .308 (column 6). The diffegen
in these coefficients from model 1 (column 4) apé statistically significant as was the case in the
panel for households in highly segregated metrtgokreas. Without controls in place, the odds of

black households having at least one child repdddave had asthma are 1.52 times the odds of

* We performed a significance test comparing thefawefits in model 1 to models 2 and 3. The z-sswvere 2.87 and
2.79, respectively, thereby indicating that thengies in the log odds of black are statisticallyngigant. Please note that
we also ran models that included race, the houdiagacteristics, the neighborhood rating variaédewell as the
indicators for housing tenure and central-city taoa(to gauge ecological structure) and the sagréfcant decrease is
found in the magnitude of the coefficient for rad¥e didn’t have time to include the specific réswalf the models here,
but we will highlight them in the PAA presentation.
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white households. However, with controls in pléaemaintenance deficiencies (column 5) and
individual housing characteristics (column 6), adhas other relevant residential, demographic, and
socioeconomic variables, the odds of black houskshimhving pediatric asthma are 1.36 each,
respectively, times the odds of white households.

Moving to the third panel of Table 3 (columns 748hich presents the logistic regression
models for households in the least segregated pwitan areas, we find that the black-white distyari
in pediatric asthma is also not mediated as mudholnging characteristics and other relevant
variables, as it was in the highly segregated mpetitan areas. Column 7 shows that the log odds of
blacks having pediatric asthma relative to whige$01; after controlling for the number of
maintenance deficiencies and other characteristiedpg odds decrease to .415 (column 8); and afte
controlling for individual housing conditions aslha&s other control variables, the log odds deaeas
to .438 (column 9). The differences in these gokefits from model 1 (column 7) are not statistical
significant as was the case in the panel for hanldshin highly segregated metropolitan areas.
Without controls in place, the odds of black howdés having at least one child reported to have had
asthma are 1.65 times the odds of white househdldsvever, with controls in place for maintenance
deficiencies (column 5) and individual housing @teristics (column 6), as well as other relevant
variables, the odds of black households havinggtediasthma are 1.51 and 1.55, respectively, times
the odds of white households.

In all three panels of results in Table 3, advé@easing conditions are significantly related to
the prevalence of asthma among households wittrehi) regardless of the segregation levels in the
metropolitan area. Consistent with the nationeél@nalysis presented in Table 2, columns 2, 8, an

8 of Table 3 reveal that the number of maintenatefiencies is significantly and positively reldte

® For households in the moderately and low segreggimaps, we also ran models that included racesihgu
characteristics, the neighborhood rating variadseywell as the indicators for housing tenure amdrakcity location (to
gauge ecological structure). In both sets of a®dywe found no significant difference betweencthefficients for race
between these models.
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to the prevalence of pediatric asthma, controlforgother relevant factors. Columns 3, 6, and@®ash
that certain conditions are particularly importamtaising the log odds of pediatric asthma, also
consistent with the overall analysis presented abdvappears that the presence of cockroaches and
mold in the home are significantly and positivedyated to the log odds of pediatric asthma acribss a
panels, controlling for other relevant factors.eToefficients for the presence of rodents in usmitd
toilet breakdowns are significantly and positivedyated to the log odds of pediatric asthma inhiigé
and moderate segregation panels, but in the lovegaton models, the presence of rodents is not
significantly related to pediatric asthma and thespnce of toilet breakdowns are negatively reladed
the log odds of there being at least one chilthenHome reported to have had asthma. As far &s oth
housing characteristics, contrary to expectatiormyding is significantly and negatively relatedie

log odds of pediatric asthma but only in the highregation analyses, controlling for other relevant
factors. Table 3 reports that households thattrexit homes are significantly more likely thangbo
who own their homes to have at least one childiteddo have had asthma in high and low segregated
contexts, controlling for other relevant controtiables.

Similar to the overall, national-level analysisthin each panel of the segregation-specific
analyses, there are few demographic and socioedorabraracteristics that are significantly related t
the log odds of pediatric asthma. Within the héglgregation grouping, households that are headed by
females, married, have more children under 18 |@sgithan a high school education are significantly
more likely than those headed by males, not margth fewer children under 18, and at least a
college degree, respectively, to have at leastbild reported to have had asthma, controlling for
other relevant factors. Among households in thelenate segregation panel, those who have a
householder who is female, married, and that hawe rohildren are significantly more likely to have
pediatric asthma than those who have a househetiis male, not married, and with fewer children,

respectively, controlling for other relevant factodn addition, households headed by a foreigm-bor
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householder are significantly less likely to hatiédren reported to have had asthma relative tegho
headed by a native-born householder.

In the low segregation analysis, the same findorghativity status is also present. Households
headed by a female, with less than a high schaplege and whose households have more children,
more household income, and receive public assistaresignificantly more likely to have at leaston
child reported to have had asthma than those holdseeheaded by a male, with at least a college
degree, and whose households have fewer childreser lhousehold income, and do not receive public
assistance, respectively. In addition to the figdior household income being contrary to
expectations, the negative and significant coeffitfor high school degree was also unexpected.

The last set of findings in Table 3, which gauge éffect of geographic characteristics on
pediatric asthma are interesting in comparisoméoaverall results presented in Table 2. More
specifically, in the high segregation grouping, $eholds located in the central city have signifilgan
higher log odds of having a child with asthma thawse located in the suburbs, consistent with
expectations based upon the literature on resalesggregation. At the same time, however, in the
low segregation panel, households located in theaecity are significantly less likely to have
pediatric asthma than those in suburbs. This qatteresults mirrors the unexpected pattern ailtes
in Table 2 for the national-level analyses. Wa#bkpect to the moderate segregation grouping, there
no effect of central city location on pediatrickae. However, households in the South are
significantly less likely to have pediatric asththan those in the non-South, controlling for other

relevant factors.

Discussion and Conclusions
The primary goal of this paper was to examine thesrthat residential inequality and
residential segregation play in impacting racial athnic disparities in pediatric asthma in

metropolitan America. To fulfill this main goahd analysis focused on fulfilling four main
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objectives, which have now been achieved. Firstdacumented the racial and ethnic disparities in
the prevalence of pediatric asthma. Consisterit other studies at the national level, we found tha
black households were significantly more likelyrihvehite households to have at least one child
reported to have had asthma. The difference betwbées and Hispanics, however, was not
statistically significant. With respect to Asiatisey were significantly less likely than whiteshave
at least one child in their households reportelaaiee had asthma.

Our second objective was to examine the extenticwthe pattern in racial and ethnic
disparities in pediatric asthma reflected racial athnic inequalities in residential attainmentved
as differences in demographic and socioeconomtorfabetween minorities and whites. Based upon
our descriptive analyses, we found that the blabkendisparity in pediatric asthma was likely
attributable to the significant residential inediyalound between blacks and whites as well as
differences in family characteristics and socio@roit status that put blacks at a significant
disadvantage, relative to whites, in their accedsetter quality housing and in maintaining better
quality health. Interestingly, although Hisparscgfered many disadvantages in their housing
circumstances, as compared to whites, a large shi&tispanics are foreign-born, which may have
offset the negative consequences of living in poquality housing. With respect to Asians, our
descriptive analyses revealed that their signitigdower levels of asthma, compared to whites, is
likely attributable to their residence in good qtyahousing, which is either comparable or slightly
better than that of whites; the fact that the larggority are born outside of the United Statest #n
their equivalent demographic and socioeconomicattaristics, relative to whites.

Our third objective was to examine the extent hacl racial and ethnic disparities in the
pediatric prevalence of asthma are reduced or @thwih controls for housing, household, and
geographic characteristics. Using AHS data ahttenal level, we found that the black-white
disparity in pediatric asthma was reduced but higtieated by controlling for such variables and

indeed remained statistically significant. A sisjprg result from the multivariate analysis was the
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finding that with the addition of these controlsg tAsian-white disparity in pediatric asthma weotf
being one where a lower percentage of Asians hedreh reported to have had asthma to just the
opposite, with Asians now being more likely thante to have at least one child reported to hade ha
asthma. This finding could have been due to tliitiad of the control for nativity status in the

logistic regression models. With respect to Hispgrthe results in the multivariate analyses were
consistent with those from the descriptive analysmgealing no statistically significant differenice
pediatric asthma between Hispanics and whites s fagistic regression analyses also revealed that
adverse housing conditions were significantly esdab the prevalence of pediatric asthma among
households with children and that few of the ottemnographic and socioeconomic characteristics
significantly affected the log odds of the prevakewnf pediatric asthma.

The fourth and final goal of the analyses undertdikere was to examine whether housing
conditions and other relevant residential char&ties mediated the black-white disparity in pedcat
asthma more in highly segregated metropolitan areasin moderately and less segregated
metropolitan areas. We found that indeed thistiwasase. The black-white disparity in pediatric
asthma was mediated by these housing and residemicacteristics much more for households
residing in highly segregated metropolitan areas thas the case for households living in moderately
and less segregated areas.

Taken together, these findings have important #texa implications for the study of pediatric
asthma. The results suggest that residential algg@and segregation are both important and appear
to work together in explaining minority-white, aimdparticular black-white, disparities in pediatric
asthma. Housing condition disadvantages faceddnk$ contribute to their higher rates of pediatric
asthma. Moreover, the way that historical and emmorary forces underlying residential segregation
have ecologically shaped the differential acceashitacks have to better quality housing, relatove
whites, appears to be significant in influencingdil-white disparities in asthma. Up until our stud

no research, to our knowledge, has examined theeimée of residential segregation on the prevalence
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of asthma or pediatric asthma nor have any stukamined the close link between residential
segregation and residential inequality and its ichpa health outcomes, more generally.

Our findings, while still somewhat preliminary, giggt that additional research needs to be
done to better document the impact of residenéigiegation on pediatric asthma. Future analyses,
which we plan to undertake, should employ mediasinalyses and more carefully document the
mediating effect of housing conditions on dispastin pediatric asthma. In addition, subsequent
research should explore other aspects of segragaiid might impact the prevalence of pediatric
asthma. For example, it would be extremely usefihclude more measures gauging the
environmental aspects of neighborhoods in whichsbbalds live to further explore the role that
segregation plays. It is likely that exposure trentraffic and lower air quality is more prevalémt
households in highly segregated areas than isa$eio less segregated areas. It would also bt wor
exploring whether different dimensions of residaingiegregation (i.e., centralization, clustering,
isolation) affect the analyses presented here.

Future research should also seek to correct sortteafther limitations present in the current
analysis. For example, more detailed analyses tweleel conducted contrasting the various groups
within each race and ethnicity but particularly amgdlispanics. The results presented here likely
mask differences across subgroups of Hispanicsateasignificantly affected by residential
segregation (e.g., Dominicans, Puerto Ricans)urBwnalyses should also be done of other indigator
of asthma. Just focusing on the prevalence ofgpediasthma is limited. More should be done
assessing children’s use of medication and therggwd asthma. The data in the AHS are quite
limited. Finally, subsequent studies should relynaultilevel modeling techniques to uncover the
metropolitan-level factors as well as the neighborilevel factors that shape residential segregatio
residential inequality, and asthma.

In spite of these limitations, the findings hera@those of previous research in touting the

importance of residential segregation in impactexgal and ethnic disparities in health. Our study
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however, suggests that simply controlling for theial and ethnic composition in neighborhoods or D-
scores at the aggregate level is insufficient ingiyag the impact of segregation such outcomes.
Segregation constrains the housing choices of mi@&r Such constraints result in minorities liyim
poorer quality housing than whites, and in the ehddren suffer from poorer health consequences.
Given that minority births are outpacing white b&texamining the quality of where minority
households with children live as well as their tiealitcomes will be particularly important, as
minorities collectively become the majority grompAmerican society. If such inequalities and Healt
disparities persist, this will have implications foow inequality may be transmitted for future

generations of racial and ethnic minorities.
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Table 1. Asthma Prevalence and Housing, Household, and Geographic Characteristics of Households
with Children (6-17) by Race/Ethnicity in Metropolitan America, 2011

Percent:
N°'\‘,;,:';Z:‘"'° N°“I;I*::k'°:"'° Hispanics Asians
Variables (1) (2) (3) (4)
Asthma
Presence of at least one child 6-17 with asthma 18.45 27.09 *** 17.53 13.68 ***
Housing characteristics
Number of maintenance deficiencies (mean) 55.62 83.56*** 76.48*** 48.92*
Type of maintenance deficiency
Evidence of:
Roaches in the unit 10.12 22.09%** 26.74%** 13.81***
Rodents in the unit 19.34 17.79 16%** 14.86***
Presence of mold in the home 434 6.2*** 7.03%** 2.50**
Toilet breakdowns 1.77 3.71%** 2.91%** 2.60
Heating breakdowns 2.27 4.84*** 3.60%** 1.86
Cracks/holes in walls or ceiling 5.57 11.03*** 7.38%** 3.36**
Large patches of peeling paint/broken plaster 1.80 3.97%** 2.51%* 1.25
Water leaks (from inside) 10.41 13.94*** 10.32 8.70
Crowded 3.49 7.64%** 19.22%** 8.01%**
At least one smoker 9.74 15.51%%** 4.61%** 5.26%**
Renter 21.82 57.03*** 54.61%** 30.40%**
Duration in Household (mean) 8.60 6.62%** 5.86%** 6.66%**
Rating of neighborhood (1=worst, 10=best) 8.14 7 4k%* 7 g5kk 8.07
(mean)
Householder characteristics
Foreign Born 5.82 11.53*** 58.84%** 83.70%**
Age (mean) 43.57 41.94*** 40.48*** 43.46
Female 45.65 69.53%** 48.49*** 37.93%**
Married household 74.14 40.08*** 66.13%** 82.61%**
Kids under 18 (mean) 1.96 2.05%** 2.21%** 1.87**
Education
Less than high school 5.80 13.32%%** 38.40%** 9.72%**
High school degree 2.10 28.76%** 27.75%** 16.40***
Some college education 32.21 37.05%** 23.06%** 21.14%**
Total household income (in 1,000 of dollars) 98.75 48.39%** 48.38%** 99.23
Receives TANF or other public assistance 1.86 5.63%** 4.82%** 0.83
Geographic characteristics
Central city location 23.95 50.09%** 46.46%** 37.24%**
Region
Northeast 20.39 19.91 15.28%*** 22.86
Midwest 26.34 18.75%** 8.67*** 13.89%**
South 32.15 51.95%** 33.95% 21.41%**
West 21.10 9.40%** 42.10%** 4]1.83***
N 15769 4857 6260 2102

**%p<.001; **p<.01; *p<.05 - differences refer to those between the minority group of interest and whites



Table 2. Logistic Regression Models Predicting Pediatric Asthma Prevalence of Households with Children (6-17)

in Metropolitan America, 2011

Model 1 Model 2 Model 3
Variables (1) (2) (3)
Race/ethnicity (ref. white)
Black 0.496*** 0.351*** 0.355%**
(0.038) (0.044) (0.044)
Hispanic -0.063 0.080 0.086
(0.039) (0.049) (0.049)
Asian -0.356*** 0.189* 0.191*
(0.073) (0.083) (0.083)
Housing characteristics
Number of maintenance deficiencies 0.207***
(0.015)
Type of maintenance deficiency
Evidence of:
Roaches in the unit 0.112*
(0.044)
Rodents in the unit 0.194***
(0.039)
Presence of mold in the home 0.352%**
(0.063)
Toilet breakdowns 0.324***
(0.088)
Heating breakdowns -0.001
(0.085)
Cracks/holes in walls or ceiling 0.351***
(0.057)
Large patches of peeling paint/broken plaster -0.001
(0.096)
Water leaks (from inside) 0.222%**
(0.046)
Crowded -0.107 -0.089
(0.064) (0.064)
At least one smoker 0.059 0.057
(0.052) (0.052)
Renter 0.129** 0.129%**
(0.041) (0.041)
Rating of neighborhood (1=worst, 10=best) -0.043*** -0.043***
(0.008) (0.008)
Householder characteristics
Foreign Born -0.702*** -0.696***
(0.052) (0.052)
Age 0.001 0.001
(0.002) (0.002)




Table 2 (cont’d). Logistic Regression Models Predicting Pediatric Asthma Prevalence of Households with Children (6-17)
in Metropolitan America, 2011

Model 1 Model 2 Model 3
Variables (1) (2) (3)
Female 0.180*** 0.177%**
(0.034) (0.034)
Married household 0.037 0.037
(0.038) (0.038)
Kids under 18 0.142%** 0.141***
(0.017) (0.017)
Education (ref. >=college degree)
Less than high school 0.225*** 0.224***
(0.057) (0.057)
High school degree -0.072 -0.073
(0.047) (0.047)
Some college education 0.052 0.046
(0.042) (0.042)
Total household income (in 1,000 of dollars) -0.001 -0.001
(0.001) (0.001)
Receives TANF or other public assistance 0.301*** 0.298***
(0.079) (0.079)
Duration in Household 0.001 0.001
(0.002) (0.002)
Geographic characteristics
Central city location -0.089** -0.084*
(0.034) (0.034)
Region (ref. West)
Northeast 0.045 0.038
(0.047) (0.047)
Midwest -0.084 -0.089
(0.048) (0.048)
South -0.076 -0.061
(0.042) (0.043)
Intercept -1.486*** -1.664*** -1.664***
(0.020) (0.127) (0.127)
N 28,988 28,988 28,988

**%p<.001; **p<.01; *p<.05



Table 3. Logistic Regression Models Predicting Pediatric Asthma Prevalence of Households with Children (6-17) in Metropolitan America Disaggregated

by Black-White Segregation Levels, 2011

High Segregation

Moderate Segregation

Low Segregation

| |
Model 1 Model 2 Model 3 ! Model 1 Model 2 Model 3 ! Model 1 Model 2 Model 3
Variables (1) (2) (3) ' (4) (5) (6) ' (7) (8) (9)
Race/ethnicity (ref. white) ! !
Black 0.676*** 0.302** 0.309** | 0.417%** 0.306*** 0.308*** | 0.501%** 0.415** 0.438%***
(0.082) (0.101) (0.103) i (0.059) (0.073) (0.073) i (0.108) (0.128) (0.129)
Housing characteristics ! !
Number of maintenance ! !
deficiencies 0.218*** | 0.309*** | 0.226***
(0.040) | (0.027) | (0.046)
Type of maintenance deficiency i i
Evidence of: ' '
Roaches in the unit 0.381** ! 0.358*** ! 0.538***
(0.141) | (0.079) | (0.120)
Rodents in the unit 0.348*** | 0.321%** | 0.180
(0.103) | (0.072) | (0.121)
Presence of mold in the home 0.687*** i 0.313* i (0.434;“
(0.164) 1 (0.124) 1 0.172
Toilet breakdowns 0.747%* | 0.456%* | -0.833*
(0.279) | (0.171) | (0.420)
Heating breakdowns 0213 | 0265 | -0.279
. N (0.207) i (0.148) i (0.353)
Cracks/holes in walls or ceiling 0.306* i 0.381%** i -0.126
(0.152) (0.108) (0.189)
Large patches of peeling ! !
paint/broken plaster -1.382%** | 0.164 | 0.493
(0.299) | (0.170) | (0.257)
Water leaks (from inside) -0.071 i 0.205* i 0.218
(0.129) (0.084) (0.132)
Crowded -0.756** -0.571% | -0.001 0001 | -0.204 -0.246
(0.233) (0.234) | (0.159) (0.160) | (0.231) (0.234)
At least one smoker 0.056 0.087 i 0.044 0.047 i -0.089 -0.091
(0.101) (0.103) (0.089) (0.089) | (0.186) (0.188)
Renter 0.206 0.241* 1 0.084 0.083 1 0.298** 0.284**
(0.114) (0.115) ! (0.077) 0.077) ! (0.109) (0.110)




Table 3 (cont’d). Logistic Regression Models Predicting Pediatric Asthma Prevalence of Households with Children (6-17) in Metropolitan America Disaggregated

by Black-White Segregation Levels, 2011

High Segregation

Moderate Segregation

Low Segregation

| |
Model 1 Model 2 Model 3 ! Model 1 Model 2 Model 3 ! Model 1 Model 2 Model 3
Variables (1) (2) (3) ! (4) (5) (6) ! (7) (8) (9)
Rating of neighborhood (1=worst, ! !
10=best) -0.012 -0.012 | -0.014 -0.013 | -0.016 -0.007
(0.021) (0.021) | (0.015) (0.015) | (0.024) (0.024)
Householder characteristics ! !
Foreign Born 0.121 0.153 ! -0.842%** 0.842%%% | -1.065*** -1.058***
(0.211) (0.212) | (0.131) (0.132) | (0.198) (0.199)
Age 0.005 0.005 | -0.004 -0.004 | 0.001 -0.001
(0.005) (0.005) | (0.004) (0.004) | (0.005) (0.005)
Female 0.293*** 0.264** 0.259*** 0.265%** 0.393*** 0.399%**
(0.089) (0.089) (0.063) (0.063) (0.091) (0.091)
Married household 0.225* 0.260% | 0.184* 0.186* | -0.094 -0.109
(0.101) (0.103) | (0.072) (0.072) |1 (0.101) (0.102)
Kids under 18 0.237%** 0.226%** | 0.139%** 0.139%** | 0.118* 0.123*
(0.042) (0.042) | (0.031) (0.031) | (0.049) (0.049)
Education (ref. >=college degree)
Less than high school 0.397* 0.377* | 0.148 0152 0.718%** 0.739%**
(0.156) (0.158) | (0.124) (0.125) | (0.171) (0.173)
High school degree -0.006 -0.077 | 0.142 0.143 | -0.280* -0.282*
(0.122) (0.123) | (0.085) (0.085) | (0.133) (0.134)
Some college education 0.162 0.155 i 0.114 0.117 i -0.072 -0.046
(0.108) (0.109) (0.073) (0.073) (0.102) (0.102)
Total household income (in 1,000 of ! !
dollars) -0.001 -0.001 | -0.001 -0.001 | 0.001** 0.001**
(0.001) (0.001) | (0.001) (0.001) | (0.001) (0.001)
Receives TANF or other public i i
assistance 0.104 0.060 ' -0.220 -0.215 0.579* 0.554*
(0.190) 0197) | (0.185) (0.185) | (0.234) (0.238)
Duration in Household -0.001 -0.001 | 0.003 0003 | 0.013* 0.013
(0.006) (0.006) | (0.004) (0.004) | (0.006) (0.006)




Table 3 (cont’d). Logistic Regression Models Predicting Pediatric Asthma Prevalence of Households with Children (6-17) in Metropolitan America Disaggregated
by Black-White Segregation Levels, 2011

High Segregation Moderate Segregation Low Segregation

I I
Model 1 Model 2 Model 3 ! Model 1 Model 2 Model 3 ! Model 1 Model 2 Model 3
Variables (1) (2) (3) ! (4) (5) (6) ! (7) (8) (9)
Geographic characteristics ! !
Central city location 0.409*** 0.430*** | -0.022 -0.028 | -0.206* -0.218*
(0.104) (0.106) | (0.067) (0.067) | (0.091) (0.092)
Region (ref. non-South) ! !
South -0.035 -0.048 ! -0.246%** 0.259%%* | -0.209 -0.202
(0.114) (0.122) | (0.060) (0.063) | (0.135) (0.136)
- [ [
Intercept 1.318%** 2.463%** 2477F*% | 1417%% SL7T7RRE 1793%%% 1 1 398%** .1 .893**x -1.958%**
(0.047) (0.310) (0.315) '+ (0.034) (0.229) (0.229) ' (0.044) (0.339) (0.342)
N 3,749 3,749 3,749 I 7828 7,828 7,828 3,710 3,719 3,719

***¥p<.001; **p<.01; *p<.05



Appendix Table 1. 29 AHS Metropolitan Areas by Levels of Black-White Residential Segregation

2010 Census Data

Black-White D-
Metropolitan Area Score Black Population Percent Black
Milwaukee 79.61 270,518 17.39
Cleveland 72.56 429,802 20.69
Buffalo 70.99 144,455 12.72
St. Louis 70.65 537,484 19.11
Cincinnati 66.90 273,562 12.84
Birmingham 65.22 322,183 28.56
Los Angeles 64.99 876,512 8.93
Indianapolis 64.50 278,581 15.86
New Orleans 63.33 400,452 34.29
Pittsburgh 63.07 216,539 9.19
Memphis 62.22 607,230 46.14
Columbus 59.95 294,789 16.05
Denver 59.37 156,360 6.15
Kansas City 58.64 272,469 13.39
Atlanta 58.35 1,733,046 32.89
Oakland 56.63 307,786 12.03
Fort Worth 56.30 283,224 13.26
Dallas 55.07 699,410 16.51
Sacramento 54.45 178,639 8.31
San Francisco 54.13 85,057 4.79
Charlotte 53.08 431,726 24.56
Providence 50.81 86,791 5.42
San Diego 48.37 173,327 5.60
Virginia Beach 46.89 537,971 32.18
Riverside 43.96 336,944 7.98
Phoenix 41.31 225,946 5.39
Portland 40.90 80,138 3.60
San Jose 38.59 52,208 2.84
Anaheim 34.87 55,919 1.86

Source: Logan and Stults 2011; http://www.s4.brown.edu/us2010.



