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Abstract
Asthma among children has become an inherent prolslenany communities in the
United States, especially among the minority pajpaa The South Bronx has a large
minority population and a high prevalence of asthR@wvever, no study to date has
explored the factors associated with this high plevce rates in this population.
Drawing from theories of social ecology and envinemtal health, the objective of this
guantitative cross-sectional study is to invesaghe correlates of asthma among
children in the South Bronx by studying the socradgraphic and environmental risk
factors, including parental occupation; neighborhand housing characteristics, air
quality, and poverty. Study participants includedegmts of 400 children, aged between 4
and 16 years residing in Districts 9 and 10 inSbeth Bronx. Descriptive, Chi-square
statistics, and logistic regression analysis weetuo determine the association between
exposure constructs and asthma in children. Hygeth2 and 3 examined environmental
conditions both inside and outside the homes afysparticipants and determined one
factor, the structure of the home to be signifigaassociated with asthma, while absence
of extractor fan when cooking, showed a strong@ason. This result suggests that only
some of the factors indicating conditions inside llomes have a positive association to
asthma. This suggests that asthma is not a comhbutexh of both socioeconomic and
environmental factors but a result of conditionshi@ homes. The implication here is that
any intervention to asthma has to start in the tsosmece most children spend their time
indoors. This includes creating awareness to askofs to help develop community

based intervention programs that will help reduoeuorence of asthma.
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Chapter 1: Introduction to the Study
Introduction

Asthma is a serious health problem worldwide wité potential to affect
individuals at all levels of the society. In theitéd States, asthma and wheezing
combined are considered the tenth most frequesbrefor visits to pediatricians
accounting for approximately 2.2 million visits1881 (Gergen, Mullally, & Evans,
1988). Data from the 1980 to 2004 National sulaede for asthma in the United States
show that on average, there are 20 million casestbima among children and the adult
population, with a current asthma prevalence d¥o/7(3ubramanian & Kennedy, 2009).
Similarly, in a study examining the efficacy of@weol-based program to prevent
exacerbation of asthma symptoms and manage asthsehool children in Dallas,
Texas, McEwen, Johnson, Neatherlin, Millard, anditemce (1998) wrote that asthma
affects approximately 5% of the U.S. populatiom)uding an estimated 4.8 million
children. The number of asthmatics in the Uniteatédt has been estimated at more than
12 million with the number of hospitalizations fasthma increasing in virtually all
occidental countries, thereby reflecting a reatease in the morbidity of the disease and
a rise in mortality in some countries (Demoly ef 4097). The severity and persistence
of asthma has led to its description as a chroseage by many authors ( Jenkins, 2003;
Karger & Basel, 2000; McGhan, Reutter, Hessel, Mel&Wilson, 2002; Prosser,
Carleton, & Smith, 2008).

In the past 3 decades, there has been a consiel@nal#ase in the prevalence of

asthma and allergic diseases worldwide (Crane, 20@th Australia, the United
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Kingdom, New Zealand, and the Republic of Irelaggistering the highest asthma rates

in the world (Jenkins, 2003). For example, Jenka@3), in an update on asthma
management, stated that asthma is still a majaecatimorbidity in the Australian
community, despite enhanced strategies and inteovexnfor achieving optimal

outcomes. This conclusion is evident in the daedenfAustralia that suggests that asthma
is presently the sixth most frequent problem maddxyegeneral practitioners (GPs; 28
cases per 1,000 patient encounters) accountingftoof problems managed in 2000 and
2001 and making it the most common chronic childhdigease in Australia and one of
the most common reasons for emergency departmenssions (Jenkins, 2003). Due to
the enormous number of asthma cases internatigralligma is now characterized as an
epidemic (Crane, 2001).

Asthma is known to affect the lives of patientsnany ways, including
interference with education and work (Karger & Ba2600). Parents of children with
asthma are constantly being called from their mbabsent from work to care for their
sick children. Most of all, children with asthma aonstantly absent from school,
thereby lagging behind in class work and other sthotivities. According to Levy,
Heffner, Stewart, and Beeman (2006), asthma iadirlg cause of school absenteeism,
accounting for more than 14 million missed daysuatlig, a 40% increase from the 10
million days estimated a decade earlier. Nocon 11,94 studying the social and
emotional impact of childhood asthma, recognizedddvastating impact of diseases
such as asthma on the children and their paréfson (1991) stated that any disease

has the potential to affect the social and emotitiwes of its sufferers and those who
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take care of them. This is because the underlyiaggnce of the disease can cause
distress and concern. Moreover, Nocon (1991) arthetcthe prevention, avoidance, and
management strategies of a disease can themsebdats difficulties in people’s
everyday lives.

New York City has one of the highest asthma ratéke country with more than
300,000 New York City children suffering from asthnAsthma is the leading cause of
school absences and the most common cause of &éasgiibn in the city. The highest
incidence of asthma has been observed among themémme population. For instance,
children from poor socioeconomic backgrounds haenhdentified as a population with
the greatest number of asthma cases, and mostrofdhe racial ethnic minorities.
According to one report, approximately 22% of cteldin low income neighborhoods in
New York City have asthma compared to 14% in higtome neighborhoods. Included
in this 22% is low income Latinos, who have beamnidied as being more at risk of
asthma than any other group in the city (Bradl®29.

Background of the Study

Asthma is a severe and persistent problem, espearabng people living in
inner cities and urban areas. Despite the advandhs understanding of asthma
pathogenesis and treatment in recent years, itinrsnaasignificant public health concern
with its considerable morbidity and mortality wosldie. As a leading chronic disease, it
has been associated with a substantial burdenitolterhand their families (Abu-

Ekteish, Otoom, & Shehabi, 2009) and can leadrwdeling, permanent changes in the
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airways, which can make the reversible obstruatiosthma permanent or irreversible
(Wray & McCann, 2003).

Asthma can manifest as a disease of intermitteeeast to one of frequent and
persistent symptoms. Children with the more sefemra of the disease experience
significant activity limitations and are at higiskifor hospitalization. The recognition of
the fact that asthma can influence school absesmeand participation in activities
(McGhan et al., 2002) has led to the developmeastifma policies in schools. In order
to justify the need for this policy, McGhan et @002) reiterated information from
Health Canada 1998, which showed that 65% of Canathildren with asthma missed at
least 1 day of school due to asthma in the preweas. Secondly, a typical Canadian
classroom has an average of three to five childiégmasthma.

Among the many problems of asthma are its psychopzgy, psychological
effect, and attendant expenditure. As stated im,Zaitel, and Weiss (1992), asthma is
often associated with long-term psychological dndrfcial burdens and is a leading
reason for the utilization of health services. fstance, in 1999 in the United States,
asthma accounted for an estimated 1,997,000 enwrgiepartment visits, 478,000
hospitalizations, and 4,657 deaths (Mannino e28D2). Among diseases commonly
seen in outpatient departments, asthma was thenfiftst frequent in 1992 (National
Institutes of Health, National Heart, Lung, and @&ldnstitute, 1996) despite the fact that
Boss et al. (2003) found that children with asthmss an average of twice as many
school days as other children. According to Bosd.e{2003) in one study population,

21% of children with asthma missed more than 2 wedlschool per year because of
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asthma. In a large, international family-based wttitht was carried out to find linkage

to asthma, Pillai et al. (2006) estimated the obsteating asthma to be approximately $6
billion per annum in the United States. Substainiggthis claim is Jenkins (2003), who
previously reported that due to treated and urdcediseases, the burden of asthma in
Australia is significant, with direct and indirezasts totaling in excess of $A700 million
per year. According to this author, more than 60 8Qstralians are admitted to hospitals
annually due to asthma. This statement is basd®8®#-1998 data, which showed that
asthma was the principal diagnosis in 60,280 hakgé#parations, or 1.08% of all
hospital separations, with an average length gfat&.5 days. In the United States,
asthma is among the most common chronic condiaffesting an estimated 14.6

million people in 1996 and with the prevalence gigantly higher among children than
adults and among African-Americans than other tap@ups (Boss et al., 2003).

Asthma has been found to cause increased riskheivii@al and emotional
problems (Collins et al., 2008) including anxiehdéhigher negative peer sociability
(Calam, Gregg, Goodman, 2005; Halterman et al.6R@hildren with asthma also
appear to be at higher risk for difficulties in bgloral adjustment than their healthy
peers (McQuaid, Kopel, & Nassau, 2001) and at atgreisk of emotional and
behavioral problems (Reichenberg & Broberg, 208g¢kgcifically, it has been suggested
that children with asthma internalize behaviorsameg they are more socially
withdrawn and anxious than children without asth{iati et al., 2005; Klinnert,

McQuaid, McCormick, Adinoff, & Bryant, 2000; Milli&n, Wamboldt, & Bihun, 2002 ;).



A salient but unrecognized problem of asthma, ggested in Browne and
Wilkins (2003), is the inability to create an alemmpassing definition of asthma.
Corvalan, Amigo, Bustos, and Rona (2005) identifieterogeneity in asthma definitions
as one of the major problems of asthma. Boers €2@0D8) also noted the inconsistencies
in asthma definitions and control as a major pnobllendering asthma diagnosis and
treatment. Because of the lack of standard dedimjtine prevalence of asthma has been
found to range from as low as 2% to as high as 3#pending on the country (Boers et
al. 2008).

Jenkins et al. (1996) highlighted the problem wélance on using
guestionnaires as a main source of obtaining inddion on asthma cases. According to
them, the complexities of the wide range of seyegtitggers, and lack of medical
knowledge among the general public is a hindraaderimulating an entirely reliable
guestionnaire. From the findings of these authguestions thought to be most reliable in
diagnosing asthma were those that include symptasedcomponents such as wheeze
or tightness in the chest. Therefore, they sugdebt physician assessment of current
asthma may be the nearest to a gold standard aavailgble measures. The authors
compared self-reported asthma with the diagnosssretpiratory physician and found
that asthma questionnaire items determining whaszealid instruments for measuring
current asthma in children and adults in epidengiclal surveys.

Problem Statement
In as much as the problem of asthma is a worldvwasiee, Ssome communities

have more of the burden than others. Reports ftadies (Basagafa et.al., 2004; Ernstet
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al., 1995; Goodman, Stukel, & Chang, 1998; HalfoNl&vacheck, 1993; & Persky et al.

1998.) have shown that the minority population #oe from poor socioeconomic
backgrounds have been more greatly affected byrasthan others. For instance,
African American men and women in the United Staresdisproportionately affected
with asthma compared to other groups (Sobel e2@09). Similarly, data from the
Centers for Disease Control and Prevention (CDG)shawn that between 1998 and
2006, African Americans experienced higher rategstiima than any other race/ethnic
groups in the United States (Sobel et al. 2009¢s€&Hdisparities were attributed to a
number of sociodemographic factors including poang conditions and presence of
known triggers such as dust and environmental faoits. Substantiating this statement is
Krieger and Higgins (2002) who wrote that expogorsubstandard housing is not
evenly distributed across populations: people @drcand people with low income are
affected disproportionately. For example, the blackulation and low-income people
are 1.7 times and 2.2 times more likely, respeltite occupy homes with severe
physical problems including overcrowded, too coidioo warm homes compared with
the general population (Krieger & Higgins, 2002) alddition, the authors found that the
inability of this group of men and women to selfrrage their disease worsens the
situation.

Poor living conditions, which are products of a psacioeconomic status, have
been associated with numerous diseases includihmmasKohler and Soldo (2005)
reported the works of Smith and others who desdrébomore generalizable lifecycle

epidemiology framework that allows for shocks inltiple critical periods when
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susceptibility to health damage is thought to lggh hincluding childhood as well as other
periods (Beebe-Dimmer et al., 2004; Galobardest &&mith, 2003; Lynch, &Smith,
2004; Kuh et al., 2003; Kuh & Ben-Shlomo, 200¢nth, Kaplan, & Salonen, 1997;
Marmot, Kogevinas, & Elston, 1991; Smith, 2003eTeffects of exposures accumulate
over time and across life-cycle stages and mayezkate chronic disease risk by simply
increasing the absolute number of exposures amddiation, initiating chains of risk or
raising the cumulative pathogen burden of multgtposures (Ben-Shlomo & Kuh,
2004; Brown et al., 2004; Kohler & Soldo, 2005).

In addition to injuries that occur more commonlytaw-income households
because of substandard living conditions and adhc&sources to repair them,
disparities in asthmanorbidity may be attributable, in part, to disprammate exposure
to indoor environmental asthma triggers associaiédliving in substandard housing
(Krieger & Higgins, 2002).

To determine the correlates of asthma inhererfterSouth Bronx that are
predisposing minority children to asthma, | conédca cross-sectional study in the
South Bronx area of New York City. Although the is@conomic and environmental
factors that are the focus of this study have leghored in national population based
studies, the results may not necessarily transidecommunity level actions. Hence,
smaller community level studies are needed to egplical determinants of asthma so

that effective intervention plans can be develoged implemented at the local level.



Purpose of the Study

The purpose of this cross-sectional study is tdarghe quantitative relationship
between several sociodemographic factors suchrastpheducation, occupation,
household income and wealth, poverty level, neightod characteristics, and
environmental factors such as ambient air pollytesnoking, and substandard housing
with asthma prevalence in the South Bronx commumigspite the persistently higher
rates of asthma in this community, to date, the®rot been any study specifically
addressing the risk factors of asthma in the SButinéx (Whu et al., 2007). Therefore,
this study seeks to identify the correlates of mstamong the minority population in the
South Bronx. The findings from this research withyade the decision makers,
community leaders, and other stakeholders in tidystommunity with objective data
that will help develop future intervention strategjto reduce asthma occurrence in this
population.
Nature of the Study

This is a community based study using a crossa®itresearch design and
primary collection and analysis of data. Particigamere enrolled into the study through
personal contacts in Districts 9 and 10. Theseamstobtained addresses of participants.
Questionnaires and consent forms were both harneedetl to mailboxes and mailed to
addresses identified inviting parents with childtermarticipate in the study by
completing and returning the questionnaires andgeatnforms. Based on sample size
calculation of approximately 400, | distributed 8fiestionnaires with the expectation

that at least 400 questionnaires would be compleyguhrents of children between the
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ages of 4 and 16 (See Chapter 3 for more detailg)tal of 530 questionnaires were
returned, but 130 did not meet the required catésr inclusion.
Research Questions and Hypotheses

The following three primary research questions layyjabtheses guided this study:

Research Question #1: Does parental socioeconotatassas indicated by
parental income and wealth, education, occupatem neighborhood characteristics
contribute to the development of asthma in minashijdren?

Hypothesis 1.Null Hypothesis Hol): There is no association between parents’
socioeconomic status, as measured by educatioommcand wealth, neighborhood
characteristics, occupation, and the developmentasthma in minority children.
Alternative HypothesisHal): There is an association between parents’ sogr@mmic
status as measured by education, income and weaatighborhood characteristics,
occupation, and the development of asthma in ntyohildren.

Research Question #2: Do factors in the ambient@mwent (like smoking,
traffic exhaust, and presence of industries clogeetghborhoods) predispose minority
children to asthma?

Hypothesis 2.Null Hypothesis Klo2): There is no association between exposure
to factors in the ambient environment such as sngpkraffic exhaust, and presence of
industries close to neighborhood and developmeastifma in minority children.

Alternative HypothesisHa2): There is an association between exposurectorfa
in the ambient environment such as smoking, trafticaust, and presence of industries

close to neighborhoods and development of asthrmanaority children.
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Research Question #3: To what extent do condiilotise home such as
overcrowding, poor ventilation, and presence ofdvasid other allergens contribute to
the development of asthma in minority children?

Hypothesis 3.Null Hypothesis KHo3): Conditions in the home such as
overcrowding, poor ventilation, presence of mold ather allergens do not contribute to
asthma in minority children.

Alternative HypothesisHa3): Conditions in the home such as overcrowding,
poor ventilation, presence of mold and other aleagggreatly contributes to asthma in
minority children.

Data generated from these questions and hypothesigied clarification on the
problem of asthma among the minority populatiomwal as necessitating the much
needed intervention to bring social change in tbdyscommunity.

Guiding Theories

In addition to reports of studies on asthma, s@waemic status, and minority
children, are theories supporting the associateiwéen asthma and environmental
factors. For this study, the social ecological mauhel the environmental health theory
are used as the conceptual framework. These tlseoaiee been suitably applied to
different studies. Bronfrenbrenner (1979) usedstheal ecological model to show how
an individual is affected and influenced by whapens in his/her environment.
Brownson, Remington, and Davis (1998) used it a®del for behavior change, while
Stokols (1996) used it in explaining the guidelif@scommunity health. In the same

way, the environmental health theory, which seekassess and control factors in the
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environment that can adversely affect the healénoindividual have been effectively
used in studies of the germ theory of diseasevandus works on infectious diseases.
The merging and application of these two modethim study stems from the fact that
environmental health, ecology and health, and huacalogy each provides constructs
applicable to public health interventions at difiet scales of temporal, spatial, and
conceptual complexity (Parkes, Panelli, &Weinst@@03). According to studies,
hazards in the physical environment remain dispitoguately the burden of individuals,
households, and societies that also face inecggliti terms of socioeconomic
discrimination and/or psychosocial stress fromrteecial environment (Institute of
Medicine, 1999; McMichael et al., 2000; Stepher®88). Secondly, the roles of social
and economic development, as both drivers and nuediaf hazardous environmental
exposures, and the need for an ecologically sietéerdevelopment are increasingly
important challenges in environmental health (Mdhdiel, 2002; Shahi et al., 1997;
Woodward et al., 2000).

Therefore, this study used the socioecological hadeé theory of environmental
health to identify the correlates of asthma amdwgninority population in the South
Bronx of New York City. The decision to use these theories is based on the fact that
the theories offer a clarification on the relatesinef the environment and human
existence. As mentioned earlier, the theories h&en used by past researchers to show
that what happens in the environment directly dirgctly affects humans and their well

being (see Chapter 2 for more details).
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Definition of Terms

Ambient air The surrounding air in a specific environmenbpen air or outdoor
air. Ambient air is a blanket of gases surroundiregearth. At ground level, air is a
mixture of invisible and odorless gases, mostlyogén and oxygen, with smaller
amounts of water vapor, argon, carbon dioxide, neelium, and hydrogen
(www.hartford.gov/HealthyHartford/OutdoorAir_ Quafi©OAQGI...)

Association:A statistical dependence between two or more syehtaracteristics,
or other variables. An association is presentafghobability of occurrence of an event or
characteristics, or the quantity of a variable,afefs upon the occurrence of one or more
other events, the presence of one or more otheactegistics, or the quantity of one or
more other variables (Last, 2001)

Asthma A common disorder in which chronicinflammationtbé bronchial tubes
(bronchi) makes them swell, narrowing the airwad&hma involves only the bronchial
tubes and does not affect the air sacs (alveol)@tung tissue (the parenchyma of the
lung) itself (www.medterms.com).

AsthmaticsPersons with asthma (www.medterms.com).

Etiology: Etiology is a word mainly used in medicine, megniine study of the
causes or origin of diseases. Etiology refers ¢dféictors which produce or predispose
toward a certain disease or disorder (www.medteons).

Exposure:Proximity and /or contact with a source of a dsgeagent in such a
manner that effective transmission of the ageitaomful effects of the agent may occur

(Last, 2001)
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EnvironmentAll that which is external to the individual humhast. This
includes the physical, biological, social, cultuggd. that can influence health status of a
population (Last, 2001.)

Environmentally inclinedAn indication that the problem of asthma is mainly
caused by factors in the environment.

Epidemiology (descriptive A general observation concerning the relationship
disease to geographic location and basic charattsrsuch as age, sex, race, occupation,
and social class (Last, 2001).

GeneticsThe branch of biology dealing with heredity andiaon of individual
members of a species (Last, 2001).

Genetically inclinedAn indication that the problem of asthma is mairdyised
by genetics.

Income:Money made through business or labor (dictionaference.com)

Indicators: Measures of health status or health outcomes ¢EWr2004, p. 392).

Minority: Groups in the society with little or no controlreSources which are
always in danger of being exploited or discrimiwisagainst. A group considered as
inferior to others, for example by the majority gpo Based on Schaefer (1993), itis a
group that experiences a narrowing of opportun{sesh as success, education, and
wealth) that is disproportionately low comparedheir numbers in the society (Schaefer,
1993).

Neighborhood characteristic3hese are the distinctive features of a

neighborhood (neighborhood.mchb.hrsa.gov). .
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Negative associationWhen the occurrence of higher values of one bégis
associated with lower values of the other varialble, association between them is
described as negative (Last, 2001).

Overcrowding This is a sociodemographic term with various migbns.

According to the U.K. office of population censuslaurvey, it is the number of persons
in private households living at a density great@antone person per room, as a proportion
of all persons in private households (Last, 2001).

Occupation:An activity that serves as one’s regular sourciévefihood
(www.thefreedictionary.com/occupation)

Pest infestationsThe invasion of a living environment by a pathauigeagent
such as pests. It is the occurrence of one or pesespecies in an area or location where

their numbers and impact are currently or potegtetlintolerable levels.

(http://www.eionet.europa.eu/gemet/congept

Population:All the inhabitants of the study area or all thieabitants of a given
area (Last, 2001).

Poor ventilation:When there is not enough air coming into a hotlseehouse is
said to be poorly ventilated. It can also be désttias the replacement of fresh air with
stale and obnoxious air (www.thefreedictionary.ocgemtilation).

Positive associationWWhen higher values of a variable is associateld wigher
values of another variable, the association betweetwo variables is described as

positive (Last, 2001.).
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Poverty:Poverty is now widely viewed in terms of capapitiieprivation. The
income approach views poverty simply as lack obme (or consumption). Poverty
exists when some persons in the society havetoifitome that they cannot satisfy
socially defined basic needs. However, lack of meas not the only kind of deprivation
people may suffer. Indeed, people can suffer agepeivation in many aspects of life,
beyond those defined as basic needs, even if thesegs adequate command over
commodities (for example, ill health or lack of edtion and so on; Kawani, 2006).

PredisposeTo render susceptible (Medterms.com. Retrievewhfro

http://www.medterms.com/script/main/art.asp?arkiele=2559).

Prevention:Actions aimed at eradicating, eliminating, and imizing the impact
of disease and disability or retarding the procésiisease and disability (Last, 2001.).

Risk factor An aspect of personal behavior or lifestyle, ami®nmental
exposure, or an inborn or inherited characterigtiat, on the basis of epidemiological
evidence, is known to be associated with healthtedl condition(s) considered important
to prevent (Last, 2001).

Socioeconomic status (SE3)descriptive term for a person’s position in the
society which may be expressed on an ordinary scsatgy such criteria as income,
educational level attained, occupation, and vafwimelling place. (Last, 2001.) .

Smoking:Smoking refers to the inhalation and exhalatiofuaies from burning
tobacco in cigars, cigarettes and pipes (smokirmy.ygpm).

Status:One’s position in a group or society.
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Substandard housingiouses that is not conducive for living or houtbed do
not meet the standard living requirement/conditdecording to the California
Substandard Housing, this is property in violatdithe state or local health and safety
codes as determined by city or county regulatognamgs. Retrieved from

http://www.ftb.ca.gov/forms/misc/960.df

SyndromeA symptom complex in which the symptoms and /gnsicoexist
more frequently than would be expected by chanahemassumption of independence
(Last, 2001).

Toxic substanceChemicals with the potential of causing harm, piddg a
harmful effect on living organisms and ecosysteonshat inhibits another substance or a
reaction. This means that any chemical whethemtakernally or applied externally that
is injurious to health or dangerous to ehttp://roali
dictionary.thefreedictionary.com/Toxic+Substanceés).

Wealth:Possession of money, many valuable material resswor assets

(Webster medical new world dictionary, 2003).
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Assumptions
In as much as numerous works have been done amastifid socioeconomic status,
asthma is still a major cause of morbidity and m@idst in children. This has led to the
assumption that there may be more problems thasgesoeconomic ones. Therefore,
based on the persistence and high rate of asththa iBouth Bronx, it is assumed that
asthma is not just the product of socioeconomitusfdut a result of an interactive effect
of poor socioeconomic status and environmentabfactn other words, this study
intends to establish that in addition to socioeooiecstatus, factors in the home, ambient
air pollution, neighborhood characteristics, andgrty contribute a great deal to the
development and persistence of asthma in the ntynopulation, thereby justifying the
need for a study of this nature.
Limitations
e Due to limited resources, | did not collect datanfrother parts of the Bronx
where the minority population with better socioemminc status and
environment resides.
e Two school districts may not be a good represenmiaif all asthmatic
children in the South Bronx and therefore will betable to identify all of the
asthmatic children in the study community.
e Some parents may forget or refuse to complete et the survey.
e There is no way of substantiating the accuracyefinformation

provided by the parents.
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¢ Since information on child’s exposure and asthratustis based on

parents’ self-report, there may be misclassificabbexposure and /or
outcome.

e Concern for personal protection may be a deterinengtvealing

socioeconomic or health status.
Significance of the Study.

This study helped to identify factors contributtoghigher asthma rates in the
South Bronx community of New York City. South Brohas experienced persistent
higher asthma rates than the national average. tHawhere is lack of local community
data to evaluate the determinants of asthma anautate any effective intervention
strategy to reduce the burden of disease in tipsilpaion.

Karger and Basel (2000) found that the currentgece of childhood asthma is
about 6%. This shows a 5% increase from what it3@agears ago. A similar trend is
noted in the United Kingdom (U.K) and other cowsdriwhere the prevalence of
diagnosed asthma and symptoms strongly suggedtagtlona in children has increased
at a rate of about 5% a year (Pillai et al., 2006).

Asthma is a source of despair in most familieha Wnited States, schools, and
the society at large. Periodic attacks of asthnva lcantributed to numerous emergency
visits, family expenditure, and distress. The afstaring for asthmatics has continued to
increase. Data from the National Center for He8tttistics NCHS showed that there are
at least 21 million patients with asthma in thetgdiStates, 6 million were children

under 18 years of age (Conboy-Ellis, 2006). Thisiber does not include those with
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under diagnosed and undertreated asthma. In additiere were 1.9 million emergency
department visits for asthma and 465,000 hospitalissions in the United States.
Among this number are 214,000 children, ages I7tgehrs with a healthcare cost
estimated at more than $11 billion a year. Asthraa also found to be responsible for 8
million lost workdays in the United States (Conkligllis, 2006). Among 14.4 million
outpatient asthma visits to primary care providefStes and hospital clinics in 2002,
African Americans have 40% higher office visit rétan European Americans (Conboy-
Ellis, 2006).

Reports from The International Study of Asthma Atldrgy in Children
(ISAAC) indicated that 8% of 6 to 7 year olds ard2®6 of 13 to 14 year olds have >12
episodes of asthma attacks per year, while 11.26ttof7 year olds and 9.8% of 13 to 14
year olds experience sleep disturbantenights/week due to asthma. Based on the
literature reviewed, | found that contrary to thiel@spread beliefs that access to medical
care, health insurance, and continuity of carelegenajor barriers to quality asthma
care, the barriers most frequently reported bymiareere related to patient and family
characteristics, health beliefs, or to their soara physical environment (Mansour,
Lanphear, & DeWitt, 2000). This makes it pertinenexamine the child in his /her
immediate environment in order to identify the etates of asthma that are predisposing
children to the disease in this population. Theesfthe current study focuses on
identifying the major environmental and socioecoioorrelates responsible for asthma

prevalence among minority children in the Southr&ro
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Rationale

In as much as the problem of asthma is an ageissng and has been
extensively researched, no study has focused ocotielates of asthma on the
community level. Supporting this statement is Qatagd Calderon (2000) who stated
that empirical studies have yet to demonstratefiaitiee cause for the high risk and
severity of asthma among minority children in aidaitto an earlier agreement that
minority children in the United States are at highsk for asthma and related
hospitalizations than children from the majoritypptation, and their asthma tends to be
more severe. In other words, no study exists ordinelates of asthma among the
minority population in the South Bronx of New Y dghty. Moreover, since South Bronx
is not the only community with minority populatiand poor socioeconomic status, there
must be other explanations for the high rate amgigtence of asthma in the community.
Therefore, there is a need for a study that focasdte minority population in the South
Bronx for possible explanations on persistentlyhbigrates of asthma in this community
more than other communities with equal minority andioeconomic status.

Based on articles reviewed, there have been coctoag reports on the reason
why asthma is prevalent among minority children.i¥/eome have attributed it to
genetics, others have focused on socioeconomicrfadtor instance, Mansour,
Lanphear, and DeWitt (2000) wrote that the prevadeandmorbidity from asthma are
increasing, especially among underserved, minghtiglrendespite improved treatment
regimens for asthma. However, none has really exaanihe correlates of asthma in this

community. For instance, contrary to the widespieacefs that access to medical care,
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health insurance, armbntinuity of care are the major barriers to qyadsthma care, the
barriers most frequently reported by parents weleted to patient anfdmily
characteristics, health beliefs, or to their soara physical environment (Mansour,
Lanphear, & DeWitt, 2000). This makes it pertinenexamine the child in his/her
immediate environment in order to identify the etates of asthma in the environment
that are predisposing children to the disease.
Implication for Social Change

The development of asthma is multifactorial, buheoof its risk factors are
known to be preventable. Among these preventabkefaictors are those found in the
environment such as allergen exposure, environrh@itacco smoke, nutrition, low
birth weight, history of infections, and ambientdés of air pollution (D'Amato, 2002).

The Bronx, especially the South Bronx, being onthefeconomically
disadvantaged counties in New York City, has besso@ated with the highest rate of
asthma mostly because of conditions in the envietrauch as smoking and other air
pollutants. Asthma has been linked to a numbeod@ifants among other factors, which
are mostly found in poor neighborhoods. Some ohtlbet commonly studied among
these pollutants are the criteria pollutants (canmmnoxide [CO], nitrogen dioxide
[NO2], sulfur dioxide [SO2], ozone [O3], particutamatter [PM10 and PM2.5] and lead
[Pb)]), which are regulated in the United StatesH®syClean Air Act (D'Amato, 2002).

D'Amato (2002) also reported that Bronx County s@me of the highest rates of
asthma in the United States, with rates of deatm fasthma about three times higher

than the national average and hospitalization ratesit five times higher. In some
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neighborhoods in the Bronx, it is estimated th&b2{ the children have asthma
(Ruppel, 2000). Within New York City, the disparityasthma hospitalization rates is
very pronounced. According to Stolberg (1999), taséipation rates for asthma in Bronx
County and East Harlem are 21 times higher thasetlod affluent parts of the city.

The result of this study will be communicated te thsidents of the South Bronx
community as a method of educating them on thefaistors for asthma in their
environment that are affecting their well beingother words, this study will act as a
catalyst for change by creating social and econ@wireness in the South Bronx. In
addition, it will provide knowledge useful for pn@gn developers, educators,
psychologists, and other researchers who are segrdr ways to improve the
environment and protect the health of the masgsecesly children.

Summary

Asthma is a global age long disease that has thebday of affecting young and
old, rich and poor alike. Nevertheless, some comtiesrhave more of the burden than
others and as such have experienced more morhiditynortality among its residents
due to asthma. Data from 1999 show Badnxin New York City had the highest
prevalence of asthma (15.5%) among children agedb4 To show the magnitude of the
problem in New York City, for instance, many orgaations have been formed with the
goal of reducing asthma among children. One sughrozation is The New York City
Department of Health and Mental Hygiene’s Childhdathma Initiative (NYCCAI), a
public health effort to reduce asthma morbidity agnohildren O to 18 years of age. The

goal of this group is to reduce hospitalizatiomagegency department visits, and school
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absences due to asthma, and related improvemethis management of childhood
asthma among families (Asthma Facts, 2003). Idgngfthe factors responsible for the
high prevalence of asthma in communities such@8tbnx will help reduce the burden
by devising effective intervention strategies ia tbcal communities. Chapter 2 reviews
existing literature that provides further evidentsupport of the research questions and
hypothesis presented in Chapter 1. Relevant litezatlated to sociodemographic and
environmental determinants of asthma are alsowadeChapter 3 describes research
methods, sample size calculation, description abbées, data collection and data
analysis. Chapter 4 is the analysis of data, whilapter 5 is the discussion of the results

and recommendations.
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Chapter 2: Literature Review
Introduction

Humankind has always been subject to one diseamaobiner. Among them is
asthma, a global life-threatening respiratory dised he menace of asthma in certain
areas of the world has attracted the attentioreafth researchers —both clinicians and
public health workers. A quick glance at the dige&sgyistries and results of several case
studies proved that asthma is an inherent prohteting United States and the world at
large. Due to the increasing number of asthmatizs)y researchers have identified
asthma as one of the public health concerns, esdfyeamong children in the United
States (CDPH, 2000; Lara et al., 2002; Lung Asgimeia2002; Mann, 2000). In 2001,
Bair, Garcia, Romano, Siefkin, and Kravitz foundttasthma affects approximately 17
million persons in the United States and generapgutoximately 433,000 hospital
admissions in 1997, making it one of the nationtsstrcommon and costly chronic
diseases. This is no longer the situation becaose(F003) stated that more than 20
million Americans have asthma and about 5,000 med from asthma each year,
therefore, the problem of asthma is still incregsiccording to surveys from the
National Center for Health Statistics (NCHS), asthppnevalence among persons aged 0
to 17 years increased approximately 5% each yeargli980 to 1995. In 2001, 73
people per 1,000 or 20.3 million people had asthwiiid, the prevalence higher for
children than adults; 87 per 1,000 children O tgé&&rs (6.3 million children), compared

to 69 per 1,000 adults 18 years and over (14 millidults; Rob, 2003).
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The information for this literature review was draftom books used in the
course of my master’s and doctoral studies andrelac articles within Walden
University library databases. Some of the booksl ase from psychology,
epidemiology, and community health backgrounds evthie electronic searches were
mostly within EBSCO, ProQuest, Google scholar, SA8Edline and Pub Med. Articles
were selected on the basis that the informatioy pinevide are related to one of the
subheadings in this review. Search terms includéithaa, etiology, epidemiology,
socioeconomic status, diseases, health, risk ®agenetic risk factors, environmental
risk factors, socioecological theory, environmetit@lory, minority children, smoking,
poverty, indicators of socioeconomic status, amgballution.

The noted prevalence of asthma worldwide has l¢dealescription of asthma as
a substantial health problem among children andtsaduith high and increasing
prevalence rates in many countries, a substantabichity reflected in hospital
admission rates, use of medical services, drugamkworrying trends in mortality rates
in some countries (Sears, 1997).

Some communities have been identified as havingthatest number of asthma
cases. This is evident in Carr, Zeitel, and Weigs39?2) statement which suggest an
uneven increasing trend in asthma hospitalizatamesmortality across the United States.
Children from minority groups are disproportiongtaffected by asthma (McEwen,
Johnson, Neatherlin, Millard, & Lawrence, 1998)riédn American children have
approximately 2.5 times as much asthma as Eurofgearican children, but are 2 to 5

times more likely to be admitted to the hospitaldsthma than European American
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children. Hospitalization and death rates amongiBnd Hispanic population were also
found to be 3 to 6 times those of White popula{©arr et al., 1992). In a community
based participatory study with preschool childidalson, Awad, Alexander, and Clark
(2009) commented on the disproportionate effeetstiima on low income minority
children who reside in large urban areas, anothportant factor contributing to the
devastating effect of asthma among minority chitdre

In consideration of the social and physical aspettee urban environment as
factors that may contribute to the effect of astlanaity-dwelling children, Nelson et al.
(2009) stated that children with asthma who alsadesin economically disadvantaged
urban areas have the tendency of developing mesresasthma and poorer outcomes
over the course of the illness. Supporting thesuagption was a survey distributed to
4,200 caretakers of Detroit Head Start childresixnagencies, which concluded that
asthma remains a significant problem in this pojparta especially for African
Americans. This was evident in the high levelsmdiagnosed children with persistent
symptoms and questions regarding the care theweeCkhis conclusion, therefore,
became the basis of an argument on the serioushasthma among young children
from low-income families, especially African Ameait children.

One community with a disparity in the occurrencasthma is the south Bronx in
New York City, which has a predominantly minoritygulation. News reports and
researchers have shown that South Bronx has thégterevalence and mortality rate
of asthma disease among children, from prekindeggdao middle school age, than most

of her neighboring communities in New York City. A&rample is in D'Amato (2002)
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who stated that Bronx County has the highest pediasthma (children 0-4 years)

hospitalization rates in the New York area.

Other examples are from surveillance reports whetcribe an increase in
asthma prevalence and cite New York City as an@freacessive asthma mortality.
Included in these reports are the assessmentrofsi@nd the influence of geography,
race, and ethnicity on hospital admission rateasthma between 1989 and 1991, and
data reviewing all admissions for asthma to NewkY®@ity hospitals. Results showed
that the average citywide annual hospital admissat@was 681 per 100,000 population,
and the racial and ethnic distribution was 1,00318€,000 Hispanic patients, 810 per
100,000 for black patients, and 242 per 100,00@vfute patientsg<0.0001), with
Bronx and Manhattan registering the highest adonssiates (De Palo, Mayo, Friedman,
& Rosen, 1994). The Centers for Disease ControlGCi2ports also showed that more
than 4.8 million children under 18 in the Unite@t8s, or approximately 6.9%have
asthma, making it one of the most common chronnditmns of childhood, with New
York City bearing most of the burden because ofgifesving number of asthmatics in the
city (Sze, 2004). According to a 2003 report, thewNYork City Department of Health
estimated that over 700,000 adults and 300,00dremilin the city have been diagnosed
with asthma sometime in their lives. This artideoaeported Stevenson’s (2000) finding
that low income children have a rate 3.5 timestgretdan higher income children (Sze,
2004).

The effect of this situation on the developmeraéd and growth of these

children have also been the focus of most resees.cheom general observation and
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comparative analysis, stagnation and failure casele® among these children in
measuring up with various aspects of life actigitithen compared to children of the
same age limit in other neighboring communitiesutS8@ronx is not the only community
in New York City where there are minority groupst it has registered the highest
population of asthmatic children. The questions thmain to be answered are as
follows:

1. Why are minority children in this population sustiiele to asthma?

2. Could poor socioeconomic status and environmeatabfs be responsible

for this high rate of asthma in the South Bronx?

3. What are some of the factors associated with tke#@ment and

socioeconomic status that exist in this communiiy which can contribute to the

development of asthma?

4, Are there any other factors that may directly @liriectly predispose these

children to asthma?

In as much as teams of health professionals hdvedlato exploring the factors
inherent in the society that are predisposing childo asthma in different parts of the
United States and the world at large, none hasestutis community of interest in
isolation or explored factors such as demographicemvironmental factors that may be
associated with asthma in this community. A lookhatsocioeconomic status of people
in the South Bronx, for example, reveals poverty smbstandard living. According to an
August News report, 90% of the children in the &dBitonx of New York City live in

poverty (USA Today, 2007). Researchers have coefirthat poor children tend to
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perform worse on a variety of measures when condpatitd children from more
economically secure families (Wagmiller Jr., KuaAber, Lennon, Alberti, 2006).
According to these authors, poor children have éighfant mortality rates (Klerman
1991), more asthma (Castro et al., 2001), moreigalyand mental health problems, and
worse health generally (McLoyd, 1998). They ars l@sll adjusted (Conger, Conger, &
Elder, 1997) and report lower self esteem (Axinap&an, &Thornton, 1997).

The overall goal of this study is to identify theceodemographic and
environmental factors that may predispose minahiydren in the South Bronx to
asthma with a special emphasis on socioeconontiesséad other major environmental
factors such as pollution, poverty, substandardimg and smoking. To address this
research question, this study has utilized thea$eciological model of health behavior
change and the theory of environmental healthgsde in establishing the extent of the
effect of sociodemographic and environmental factor asthma in minority children.
Theoretical Framework

Past studies and researchers have revealed &eiatetical basis for the
association between socioeconomic status, a magawdemographic factor,
environmental factors, and diseases both in thergéand minority populations. The
understanding of a theory is that it is organizéith & definite pattern and is derived from
concepts that have already been tested by appiyerg to many situations. Sayer
(1992) described it as an ordering framework, aeptualization, or an explanation. In
other words, every theory is based on hypotheslssapported by evidence that can be

tested in different situations. This means thédttemty presents a concept or idea that can
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be tested, showing that it is not a guess buttbfased framework for describing a
phenomenon especially in science.

Among the theories that have been used to substatiie association between
sociodemographic, environmental factors, and aéveeslth conditions include the
extant theory, the positive association theory tile®ry of fundamental social causes, the
social causation, and social selection theoridgerdfore, the suggestion that
sociodemographic and environmental factors mayseumental to the development of
asthma in minority children is not unfounded, makitnvery pertinent to employ these
theories in establishing the rationale for the esdmn between asthma, environmental
and sociodemographic factors.

Medical sociology as a discipline has identified tlth and persistent association
between indicators of socioeconomic status, manpidnd mortality. Therefore, in order
to deepen an understanding of this associationjaalesbciologists and social
epidemiologists have posited theories that migptagx this association. One such theory
is the extant theory in medical sociology and dagpédemiology, which proposes that
this robust association arises because SES affectiistribution of stress, influences the
development of healthy lifestyles, or provides teses that allow people to avoid risks
and adopt protective strategies (Link, Phelan, kligWestin, 2008).

Warren and Hernandez’s (2007) explanation of Lin# Bhelan's (1995, 1996)
theory of fundamental social causes traced théoakhip between socioeconomic status
and diseases from the early™entury with the observation that the mechanisnrisk

factors that account for socioeconomic gradientaanbidity and mortality rates change
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over time. Initially, it was just about issues lanitation, water quality, and food safety
that were identified as the key mechanisms linl8kgp and health, but now researchers
focus more on factors like smoking, obesity, anckas to care. In as much as there have
been changes over time in the intervening mechanidmse authors still contend that
the associations between SES and aggregate mgraimitmortality rates have
nonetheless persisted. This proposition is evidetite statement made in Link and
Phelan (2000), which stated that these resourcesiased with SES help individuals
avoid exposure to deleterious health effects

In support of the theory of fundamental social esyu$helan and Link (2005)
argued that SES disparities in mortality arise heegyeople of higher SES use flexible
resources to avoid risks and adopt protectiveesiras. An example is a statement by
Johnson and Cohen (1999), which used consideralgeree to establish the fact that
low socioeconomic status (SES), assessed usingunesasf educational attainment,
income, and occupational status, tends to be agsdawith a high prevalence of
psychiatric disorders among children, adolesceamd,adults. According to these authors,
two major theories have been advanced to explaragsociation. First is the social
causation theory, which hypothesizes that envirartel@adversity, disadvantage, and
stress associated with low SES contribute to tlsetoof psychiatric disorders. Next, is
the social selection theory, which hypothesizes¢bastitutional and environmental
factors contribute to the onset of psychiatric digss, which in turn cause individuals to
experience downward drift in SES or to fail to rae of low SES. These two theories

have been associated with sequences of eventgioccaver an extended period of time,
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and findings have indicated that a combinationoafa causation and social selection
processes may account for the association betwie8raSd psychiatric disorders for
example. It is very important to note that psyaingadisorder is only used as an example
here and not that the effect of SES is limitedrty @ne disease.

With regard to the main focus of this study, whiglan investigation into the
sociodemographic and environmental factors coringuo the development of asthma
in minority children, two theories are importaritetsocial ecological model and theory
of environmental health.

The social ecological modellhe social ecological model is an offshoot of the
ecological model proposed by Bronfenbrenner andrstin Bronfenbrenner (1990)
ecological model, ecology is seen as an instruniattinvestigates the complex system
of interlaced and interdependent relationships betwthe biological organism and the
social/physical setting which forms the organisnu(igs, 1996, p.312). The science of
ecology as explained in Odum (1971) is said to @imnderstanding the networks of
interactions among individuals, populations, comimes, and their environments, often
in the context of food webs or energy cycles andlmapplied to a number of
environmental health issues ( Parkes & Panelli3208or the proper understanding of
ecology as it applies to human beings and theirenment, Parkes and Panelli (2003)
defined human ecology as involving the study of horenvironment interactions. They
extended the notions of ecology and health by eitiglitraversing boundaries between
nature and culture and environment and societkeéping with distinctions between the

biophysical and social environment and environmemd socioeconomic determinants
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of health, these authors characterized the defimstof human ecology with biophysical
and sociological interpretations of the term ecudal

In Bronfenbrenner (1990) development does not pd&ee in a vacuum, but is
always embedded and expressed through behavigrartiaular environment. He
advised that we must expand our perspectives begoyngingle setting, to the
examination of multiperson’s systems of interactwwhile taking into account aspects of
the environment beyond the immediate situationaiaig the subject. Development,
according to him, results from the changes ovee fimthe way that a person matures,
perceives, and interacts with the immediate enviremt (Muuss, 1996).

Social ecology is, therefore, viewed as an overagcframework or set of
theoretical principles for understanding the irgations among diverse personal and
environmental factors in human health and ilin&sKols, 1996).This explanation
implies that there are personal and environmeatabfs that lead to the development of
diseases. The social ecological model was develbased on the need to integrate
individual level factors with community and soctantext factors. An ecological
framework recognizes that behavior is affected lojtiple levels of influence including
intrapersonal factors, interpersonal processestunenal factors, community factors and
public policy. It is known to address multiple lévef influence on behavior, while
providing a mechanism for broadening theoreticakettspments (Berkman & Kawachi,
2000.). The figure below shows the interrelatediéske different systems in the
environment and how everything in a child and thidés environment affects the child

and his/her development.
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Figure 1 Socio ecological model showing the interwoveatiehships that exist
between the individual and the environment. Adaitech Moore, J. Socioecological
Model. Retrieved from www.balancedweightmanagencent/TheSocio-
EcologicalModel.htm

The socioecological model proposes that despitéaittehe individual may be
responsible for instituting and maintaining thedifyle changes necessary to reduce risk
and improve health, an individual behavior is daieed to a large extent by the social
environment e.g., community norms and values, ed¢guis and policies. This means that
any obstacle to healthy behavior is shared withéendommunity as a whole.

Theory of environmental health.According to the World Health
Organizations (WHO) 1993, environmental health emgasses the theory and

practice of assessing and controlling factors enghvironment that can

potentially affect adversely the health of pressand future generations. In a
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description by the Institute of Medicine, (IOM) 20@&nvironmental health theory

is a science that has been traditionally groundededicine, epidemiology,
toxicology, chemistry, ecology, and physics, withassociated focus on
protection through regulation and standards. Tloeeethe general concern
among environmental health practitioners is with itiore direct biophysical
effects of the environment on human health (PagkBsinelli, 2003). According
to these authors, the environmental health thednch began with John Snow’s
“germ theory”( though, it was not called the gehmdry until Koch presented it
as the germ theory) progressed to provide the aghost — environment triad as
a basis for conceptualizing environment and heeltitionships, highlighting
complex interrelationships between the triad conepds that extend beyond
linear cause—effect mechanisms due to an increaselstanding of the
infectious diseases. Based on these two theotissglear that the present study
and its expected outcome is not unfounded. Thdysainot the first of its kind,

but a continuation of previous researches on astiagiand persistent problem.

Application of the Theories of Social Ecology and Bvironmental Health to the
Present Situation

The present study requires the examination of secmgraphic and
environmental factors that cause children to dgvakthma. In order to do this, there is a
need to examine the child and his/her immediat&@mwment. According to these

theories, the environment can promote or hampedéfrelopment of the child. The
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existence of every individual is believed to beigithe Microsystems (the immediate
social and physical environment) and proceedsddvtbsosystem (an interaction of
several Microsystems), then the exosystem (thetstrel of the larger community,
especially its decision-making, political and besis bodies; and comprises the linkage
and processes taking place between two or moiegedt and finally the Macro system
(a collection of the overarching pattern of miareeso, and exosystems characteristics of
a given culture, subculture, or other extendedad@tiucture with particular reference to
the developmentally instigative belief systemsoueses, hazards, lifestyles etc. that are
embedded in such overarching systems) (Muuss, 19882-330). These systems affect
the child, either directly or indirectly. For instze, in the exosystem, one of the settings
does not contain the developing person becausdiites the larger social system in
which the child does not function directly (Berk@®), yet events that occur in the
system indirectly influence processes within thenediate setting in which the
developing person lives. An example is the paremtsid of work and their work
conditions, of which the child is not a part butigthmay have a profound impact on the
conditions under which the child lives (Muuss, 1986328). This example helps to
substantiate the fact that parents’ socioeconotatas, an important socio-demographic
factor, plays a role, either directly or indirecthythe development of the child. As this
literature review continues, these factors willel@mined to identify the extent of their

contribution to the development of asthma in mityochildren.
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Figure 2.Bronfenbrenner’s structure of the environment. gtdd from Bronfenbrenner's
Ecological Systems Theory. Retrieved from Bronfenber, U. (1990). Discovering
what families do. In Rebuilding the Nest: A New Gaitment to the American Family.
Family Service America [web site] <http://www.mongaedu/www4h/process.html>
According to Bronfenbrenner, this theory lookste thild’'s development
within the context of the system of relationshipattform his or her environment. He
defines complex layers of the environment, eachngsan effect on a child’s
development (Bronfenbrenner, 1990). In other watltis theory recognizes that the
environment has different layers, and each exertffact on the growing child.

Therefore, whatever happens in any of the layesshability to affect the child in

different ways.
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In describing the ecological systems theory, whextognizes the relationship
between the biology of an individual and the enwinent, Bronfenbrenner (1990) stated
that the interaction between factors in the chitfdauring biology, his immediate
family/community environment, and the societal lscape are factors that necessitate
and gingers his development. In other words, chengeonflict in any one layer has the
tendency of affecting other layers. This meansithatder to understand a child’s
problem, his immediate environment as well as tiveraction of the larger environment
should be taken into consideration. Bronfenbrers@cus on the quality and context of
the child’s environment suggests that an individuahvironment is instrumental to his
good or bad health, thereby justifying the theosdtbasis of the present study.

The Asthma Syndrome

Due to the severity of asthma, and in order to gganoper understanding of the
disease, many researchers and healthcare proWiaeesstudied the problem of asthma
and as such have come up with many and varieditiefis. The works of these
professionals have created much awareness onlfecsaf asthma, thereby enabling a
common understanding of the disease amidst vagéditions used in describing its
nature, signs, symptoms, causes, effects, etdoamuoper understanding of these
definitions, | have tried to group these definisomith respect to how they describe
asthma. The definitions of these professionalsalsib serve as an indication on the part
our environment or socio-demographic factors havaay in the development of

asthma.
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The common understanding among the majority of [ge@po have been directly
or indirectly affected by asthma is that asthma lisspiratory disease that causes an
obstruction in the breathing passages therebyingedifficulty or cessation of breathing.
But among our professionals and those who havargsed the problem of asthma, there
is much more to that breathing problem associatddagthma. Generally, among its
many professional definitions are its portrayahahronic inflammatory disorder/disease
of the human respiratory system (Moorman et al.72@vowne & Wilkins, 2003;
Prosser, Carleton, & Smith, 2008) that is typifigdairway hyper reactivity and
obstruction producing variable airway resistance\aireduction in air flow of the
airways (Browne & Wilkins, 2003); characterizeddpisodic and reversible airflow
obstruction and airway hyper-responsiveness( Mooretal. 2007); or by recurrent
exacerbations of symptoms that include coughingge&ing, and shortness of breath
(Prosser, Carleton, & Smith, 2008). Asthmaticssaid to be known for their wheezing,
coughing and shortness of breath (Browne & WIlkR®)3), increased difficulty
breathing that may be accompanied by cough, whegeairest tightness or other
symptoms (Bair, Garcia, Romano, Siefkin, & Krav2901).

Despite the fact that there are several inconsisgenn the definition of asthma,
some researchers have found that there has besgreement through the years that the
symptoms of paroxysmal reversible airway obstrugtiwhich manifests as apnea
(wheezing and shortness of breath) define asthmay(\/ McCann, 2003). In a research
study to identify the accuracy of symptom percaptioasthma and iliness severity,

Rietveld, Prins, and Colland (2001) explained dioldd asthma as a chronic respiratory
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disorder characterized by recurrent episodes wfagiobstruction and dyspnea
(breathlessness)his definition is in line with Becker et al. (2008escription of asthma
as a disease characterized by paroxysmal or parssfmptoms, such as chest tightness,
wheezing, sputum production and cough associatéduariable airflow limitation and
airway hyper-responsiveness to endogenous or eragestimuli.To explain, the

severity of asthmaecker et al. (2005) described asthma as a chdisgase that is a
major cause of disability for many persons anduseaf death for some.

Vianna, Garcia, Bettiol, Barbieri, and Rona (20@€ognized that most
definitions of asthma emphasize variable airflowtalction and highlight inflammation
as essential elements of the condition. These eutre of the opinion that these
characteristics do not translate into an unambigut&iinition to separate asthmatics and
non asthmatics in surveys. Therefore, to assesgthe of asthma score in comparison
with other definitions of asthma in another popolatsetting, they used bronchial hyper-
responsiveness (BHR) to methacholine in diagnoastigma, and the association of these
definitions to known risk factors of asthma asesia for recognizing asthmatics. They
found that the Positive likelihood ratio increasd@th asthma scores, but the prevalence
with higher scores was too low for useful analy$ise authors’ definition of this result is
that the asthma score was slightly better for ifjgny associations from a set of known
risk factors than the other two approaches. Thieaasitconcluded that there is little
support for a greater validity of asthma score mtber asthma definitions, and only
marginal advantage for identifying risk factorsnger et al. (2007) also assessed the

predictive ability of an asthma score against tt@iaence of different asthma-related
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outcomes and the risk factors identified when using@sthma score with a random
selection of the European community RespiratoryltHestudy Il. Their finding showed
that asthma score at baseline has a linear reddtipnvith incidence of asthma, the
occurrence of asthma attacks, use of asthma mexfiGaid bronchial reactivity at the
end of the follow-up.

Based on the above defined symptoms of asthma, WraycCann (2003)
defined it as a disease of the lung airways thases difficulty in moving air into and,
especially, out of the lungs (dyspnea) with acttiecs that cause cough, wheezing
sounds, and troubled labored breathing. Neverthglrs classic diagnosis of asthma
promulgated by the American Thoracic Society maggry ago, as noted in Pesola,
Dogra, & Coelho-D'Costa (2002) described asthima alssease characterized by an
increased responsiveness of the trachea and brnearious stimuli and manifested by
a widespread narrowing of the airways” that “chanigeseverity either spontaneously or
as a result of therapy.” But Pillai et al. (200é@scribed it as a complex disease involved
in an intricate interplay between genetic and emnmental factors, which underlies the
overall phenotype of the disease.

An all embracing explanation is in the words of &&ford Jr. (1962), who
described asthma as a common disorder steepetiguiin prevalent, but with no
known true incidence. His portrayal of asthma & tf an extremely complex syndrome
in which allergy is one of its many important facdilis explanation is that asthma is a
form of lung failure in which wheezing is the onhyariable distinguishing

characteristic. He argued that asthma is noteades but a complex syndrome, which
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may be mild or severe, acute or chronic, seasanam@nnial, of single or multiple
etiologies, simple or complicated, symptomatic yraptomatic. Supporting this notion
of asthma is Van Bever, Desager, and Hagendor&@2)2where asthma was also
described as a syndrome. These authors are codvinaechildhood asthma is made up
of different phenotypes and therefore suggestetdctiilihood asthma should be
regarded as a syndrome (the asthma syndrome)nseqaence, they proposed a
definition of different types of asthma, even thdle definitions overlap and the
various asthmatic phenotypes can occur in the gatient, depending on their age and
season of the year, and described childhood astismanstituting a spectrum of different
conditions that are manifested by recurrent symptofibronchial obstruction, i.e.
recurrent symptoms of wheezing and/or cough.

These definitions suggest that asthma as a diseasey complicated and will
require an epidemiological explanation and idecutiion of its risk factors before
deciding which part environmental factors havelaypMore important is the
contribution of socio-demographic factors in theissnment to asthma.

Epidemiology of Asthma

Pertinent to understanding the relationship betvastihma and socio-
demographic and environmental factors, is knowlezfges epidemiology, a discipline
concerned with the distribution and determinantlezlth and diseases, morbidity,
injuries, disability, and mortality in populatiofBriis & Sellers, 2004). Conboy-Ellis
(2006) description of the epidemiology of asthmavehthat asthma does not just usually

begin in childhood but can present at any ags. khown to be associated with atopy, the
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genetically determined predisposition to producgdaamounts of specific
immunoglobulin E (IgE) antibodies against enviromtaé substances such as pollens,
molds, dander from animals, their emanations, arsd ihite. In other words, atopy is
instrumental to the epidemiology of asthma androtblated diseases. According to the
author, the atopic constitution occurs in up to-ba# of the population in developed
countries, and both atopy and asthma are becomamg prevalent in the developed
world.

Epidemiological studies have regularly shown argjrassociation between atopy
and asthma in both children and adults. Theretbeepdds ratio (OR) for asthmatic
individuals being atopic varies between 2 and 7n@dRetti, Rennerova, Barreto, & Villa,
2007). The finding and argument of these authobssed on the generally accepted
pathogenetic theory, which associates atopic seasdn (overproduction of specific
IgE) to allergenic exposure in predisposed subjedth the result that repeated exposure
leads to the clinical symptoms of asthma. This icors the contribution of atopy in the
epidemiology of asthma even in subjects with negadilergen skin prick test (ASPT)
responses. As such, a variable (high) proportiomsttima cases are considered ‘atopic
diseases’ (caused by atopy). Supporting this vgelvao, Huang, Chiang, Wang, and
Chen (2005), who also identified atopy as the mejmiogical factor in the
epidemiology of asthma.

It is also important to note that the epidemiolo§yasthma has been extensively
investigated in different populations, includingldren, adults and elderly subjects,

during the last 20 years, with results showing Balde estimated prevalence (Ciprandi,
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Vizzaccaro, Cirillo, Tosca, Passalacqua, & Canqrizé81). Nevertheless, all the studies
agreed on the increasing prevalence of the dis@agereport of epidemiological surveys
performed in occidental (western) countries sugtiedtthe prevalence of asthma is
between 6— 12% in children and 6—8% in adults, Withprevalence and severity of this
disease continually increasing since 1960 (Cipravidizaccaro, Cirillo, Tosca,
Passalacqua, & Canonica, 2001).

Epidemiological studies have also shown that astisma@ore prevalent in certain
areas than others. For instance, Gregg (1986)texparsurvey in 1946, which estimated
that 46% of the study population had asthma. Tghk prevalence was attributed to
inbreeding and the inclusion of several asthmatmeng the original settlers. Gregg
(1986) further reported results of surveys of otleenote populations, such as Maldive
Islands, where asthma was identified in 20% ofdchih and adolescents, and Western
Carolines, where the prevalence in children, aged than 5 years, was estimated as
75%, exceeding the prevalence reported in westarntdges. Another example is a study
of rural school children in Tanzania, where a aurpgevalence rate of 7-9% was
reported, this being in marked contrast to the poevalence previously reported in
Gambia and Nigeria (Gregg, 1986).

The differences between populations of the devabtppountries in their
prevalence rates of asthma are said to be mudairtge to be explained on
methodological grounds. With these conflicting fessut is no longer possible to sustain
the widely held belief that a high prevalence dha® is incompatible with the

environments or lifestyles of populations in the@leping countries (Gregg, 1986). Of
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importance also is the observations made in migriratn developing countries, where
there is an undoubted tendency for their prevalefa@sthma to rise after coming to live
in Western countries. This was attributed to thisterce of some "Westernization' factor
not only because it might be the key to a cleaneletstanding of the pathogenesis of
asthma but also because it may have been respofsild rise in its incidence in
Western countries themselves. Hence, the aneadp@ait that the prevalence and
severity of asthma have increased in some Westemitiges since the Second World
War (Gregg, 1986).

Prevalence studies, as reported by Springett B4 Annual general meeting also
proved that asthma is more common in boys thas,@rld hospital admission rates also
are higher for boys than girls. In adult life upeige 65 years, admission rates are higher
for women than men. In a study to determine whettheincidence of asthma has
increased in Rochester, MN, Kamada (1994) fouatittie annual age and sex-adjusted
incidence of definite and probable asthma rose ft8@ per 100 000 in 1964 to 284 per
100 000 in 1983. With this finding, they conclud&dt a higher incidence and earlier
onset of asthma occurs in males and the increaseenall incidence from 1964 to 1983
occurred only in children and adolescents. Springethe samel1971 annual general
meeting of the “British allergy society,” comparaad contrasted the available indices of
the occurrence of asthma in England and Walesapd#st 10 years. According to him,
the main feature has been a rise in mortality r&gsecially of younger males, up to
1965-66, with subsequently a fall to the origireldls. Hospital admission rates show a

similar rise, which continued at least until 1967.
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To provide a brief overview of the current and egirgg national and
international trends in the epidemiology of asth@astro, Malka-Rais, and Bellanti.
(2005) presented the results of surveys and studi¢se prevalence of asthma.
According to a 2001 report by the National Heatttetview Survey (NHIS), lifetime
prevalence of asthma in the United States showaddattotal of 31.3 million people
(114/1000) had been diagnosed with asthma. Amoegethwere 22.2 million adults
(109/1000) with a lifetime diagnosis of asthma caneg with 9.2 million (126/1000) in
children (subjects <17 years of age). Non-Hisp&ifican Americans were 4% more
likely than non-Hispanic whites to have ever berguosed with asthma and 30% more
likely than Hispanics. Women were 10% more likdist men to ever have been
diagnosed with asthma. These authors also fourtdPtieaalence rates for children and
adults in countries around the world differ substdly. A six fold variation in the
prevalence of current asthma was found among thetdes surveyed (range, 2—1.9%),
with a high (>7%) prevalence found in AustraliayN2ealand, the United States,
Ireland, and the United Kingdom in contrast to asilprevalence rates of < 4% found in
Iceland, parts of Spain, Germany, Italy, Algeria¢ andia. Based on the results of their
study, which confirmed the diagnosis of asthma, 86 subjects, out of 12,544
conscripts referred to the Navy Hospital, CipraMizzaccaro, Cirillo, Tosca,
Passalacqua, & Canonica (2001) concluded thatfihdings confirm the results of
previous surveys about the prevalence of asthma.

The definitions of asthma, which have been usdtesriteria for recognizing

and diagnosing asthma is considered as centraétegidemiology of asthma (Sears,
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1997). This emanates from recent consensus statenfimn national and international
expert panels, which showed an addition to the gef&titions of asthma. With this new
consensus, asthma is now defined to include spawfiular functions, and describes a
disorder characterized by variable airflow obstrttsymptoms of wheeze, cough,
dyspnea, and chest tightness; reversibility to thodilators and corticosteroids;
increased airway responsiveness to a variety wilditi and evidence of inflammation in
which eosinophils, mast cells, and lymphocytes tlogrewith a multitude of cytokines
have important roles (Sears, 1997). Supportingdfaitement is Tattersfield, Knox,
Britton, and Hall (2002), who in explaining the @pmiology of asthma, described
asthma as a disease diagnosed clinically on the bhsymptoms of wheeze, dyspnea,
and cough, and by objective evidence of variabféoar obstruction. Their reason for
this description is that many studies have showsidbinconsistencies in the definition
and diagnosis of asthma. Hence, the statemenastiaina has no standard definition, and
that attempts to define asthma have generallytexsul descriptive statements invoking
notions of variable airflow obstruction over shpetriods of time, sometimes in
association with markers of airway hyper-resporsegs and cellular pathology of the
airway. These authors further explained that inettped countries, asthma is strongly
but not exclusively associated with allergic senatton to many environmental
allergens.

In as much as incidences are highest in childhalbekgic asthma can present for
the first time at any age making it more diffictdtdefine. Asthma in childhood are said

to remit during adolescence but can recur in ddaltwhile asthma presenting in adult
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age persists throughout life and is a source aj lmalfunction. In spite of the fact that
there are still high incidences of asthma, deatmfasthma is now uncommon
(Tattersfield, Knox, Britton, & Hall, 2002). Witthése definitions, it is important to note
that in trying to grasp the epidemiology of asthimae has to consider the many factors
leading to its manifestation as a disease. Thezefbis believed that based on the
heterogeneity of the clinical forms of asthma,raig definition seems remote, because
the definitions vary between children and adulhoaigh genetic studies may help
(Sears, 1997).
Etiology and Risk Factors for Asthma

Asthma, like many other chronic and prevalent disedas been associated with
many causes. Swineford Jr. (1962) traced the gtyaio the biblical book of Exodus and
the medical classics since the days of Homer, He#usg Hippocrates, Galen, Aretaeus,
and Celsus, depicting the inherent nature of asthrar society and the world at large.
Eggleston et al. (2005) reported major issuesaéltad the identification of asthma,
asthma-related symptoms and end points, relevanasexes, biologic markers, and
follow up requirements. According to these authtite,result of studies of asthmatic
children and their homes that were conducted arseliildren’s centers showed that the
definition of asthma and assessment of the dissassity proved to be complex and
required a combination of questionnaires, pulmomangtion tests and biologic samples
for markers of immune response and disease actiMigir findings point to the fact that
asthma has many triggers thereby substantiatingdhmplexity of the disease. Some of

these triggers include: exposure to substancesrtliaiduals are allergic to. For
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instance, a cat allergic patient develops an astttaak when entering a home that
contains cats (Wray & McCann, 2003).

The incidence and prevalence of asthma are knowe greatest where there are
poverty and resulting environmental risk factorshsas smoking, air pollution,
overcrowding, poorly vented heating, house dusdt thites, presence of pets,
psychosocial risk factors, and inadequate accesedlbh care. All these can affect the
development and exacerbation of asthma symptomg\dn, Johnson, Neatherlin,
Millard, & Lawrence, 1998). Next are gastro esomageflux, obesity, and exposure to
fumes or irritants such as tobacco smoke. Lungtidas with germs called mycoplasma
and Chlamydia have also been linked to asthma Assveo chronic infection of the
sinuses that surround and empty into the nose hwhiassociated with asthma attacks in
some people (Wray & McCann, 2003). A summary obnemendations from the
Canadian asthma consensus guidelines, 2003 pauatddat inflammation and its
resultant effects on airway structure are constléte main mechanisms leading to the
development and persistence of asthma (Becker 20@b). An addition to the many
risk factors for asthma is the findings that feweterial resources and low educational
level were risk factors for asthma symptoms (Ca@mwaAmigo, Bustos, & Rona, 2005).

Another factor that has been identified as conthifguto the development of
asthma is low — birth weight. A number of studiasdrfound strong association between
low birth weight and subsequent poor lung functithough not all have focused
specifically on children or asthma and the mechmaniaderlying the association are not

clearly understood (Nepomnyaschy & Reichman, 2@&n, Noble-Jameison, Elliman,
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Bryan, Silverman,1989; Stern, Morgan, Wright, Gag& Martinez, 2007; McLeod et

al., 1996; Hack, Klein, & Taylor, 1995; Stein, Kurag, Fall, Shaheen, Osmond &
Barker, 1997). According to Nepomnyaschy and Reatni(2006), low-birth weight
infants who survive particularly those who are viewy birth weight are said to be at high
risk for respiratory disorders. Their researchdsess whether the association between
low birth weight and early childhood asthma carekplained by an extensive set of
individual and neighborhood —level measures redufte strong association between
low birth weight and asthma among 3- year old ¢kildvho were born in large U.S
cities.

Postma and Boezen (2004) conducted a study toiaxpkarationale for the
Dutch hypothesis formulated in 1960, which stales various forms of airway
obstruction such as asthma, chronic bronchitis,eanphysema should not be considered
as separate diseases but rather as different sxmef one disease entity, a chronic
nonspecific lung disease. Their proposition was ithéhis disease entity, both
endogenous (host) and exogenous (environmentabréaglay a role in its pathogenesis.
The authors opined that the Dutch hypothesis igesigng a classification of asthma,
chronic bronchitis, and emphysema as one disepsebgcause they share a number of
defining characteristics. The endogenous factastified in their hypothesis were age
and sex while allergens, viral infections, and gtalhts, such as smoking were considered
as important exogenous factors.

Among the many factors identified as the reasongh® underlying high

prevalence of asthma are genetic predispositisresternized lifestyle and high allergen
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exposure especially to house dust mites and fulegikins 2003). Other risk factors
include gender (boys have higher prevalence); famdtory of asthma; history of
respiratory infections; small size at birth (<25f)Qfood allergy; and sensitivity to other
allergens (McEwen, Johnson, Neatherlin, Millard,.&vrence, 1998). Additionally, Van
Bever, Desager, and Hagendorens (2002) identiiggdactors for the development of
childhood asthma to include gender, atopic stafeisetic and familial factors, respiratory
infections, and outdoor and indoor pollution.

In summary, this aspect of the review points toftoe that asthma is a product of
both inherited and environmental factors. The qaeghat now remains to be answered
is whether asthma is more of genetics or environmidre researcher believes that a
review of both genetic and environmental risk festwoill provide an insight to the
following question:

Is Asthma Genetically or Environmentally Inclined?

In an attempt to explain the constant change irdthgnosis of asthma, the
problem of asthma was classified under two headiggsetics and environment.
Researchers have described it as a product ofgantétic background and the
environment (Pesola, Dogra, & Coelho-D'Costa, 2@0®) a complex disease in which
the interaction between both genetic and environatéactors play a fundamental role
both in the pathogenesis and in the developmetfteodlisease (Holloway, Beghé,
Holgate, & Holloway, 1999). These statements agebdsis for the review of these risk

factors under genetic and environmental factors.
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Genetic risk factors. A thorough review of the literature on genetic rigktors
for asthma shows that genetics has a role to pl&lya etiology and exacerbation of
asthma. But the question here is, to what exteas denetics contribute to this problem?
Asthma was characterized as a partially genetiesls because current molecular genetic
data still cannot pinpoint an abnormal gene whscassociated with asthma, but certain
gene products are said to be clearly associatddthiegt pathophysiology of asthma and so
could be used as targets for a genetic therapthiodisease (Demoly, Mathieu, Curiel,
Godard, Bousquet & Michel, 1997). Wray and McCa200Q) stated that no one asthma
gene has been discovered despite the fact thabthenonality of asthma in some
families has led to the suspicion that asthma leagtic origins. Their explanation is that
asthma tends to occur more often in families inclwlsomeone has allergic rhinitis (hay
fever) or atopic dermatitis (eczema). But, thedb@s also argued that if a parent or
brother or sister have asthma, a person is moetyltk have early on-set of asthma,
which means it develops in early childhood. Thipig a few studies creating skepticism
on the genetic impact of asthma.

On the other hand, Tattersfield, Knox, Britton, &lH2002) stated that even
though there are findings providing clear evidetiag environmental factors play a
major part in the cause of asthma and allergy, lfastudies show that a strong
component of asthma risk is genetically determifiédse researchers opined that the
reason for the apparent inconsistencies in thefaisors could be that at least in the
developed world, exposure to the major environmetggerminants of asthma is now

relatively widespread and possibly ubiquitous, ieg\genetic factors as the major
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detectable determinants of individual disease Asthough McEwen, Johnson,
Neatherlin, Millard, and Lawrence (1998) wrote ttiat exact cause of asthma is
unknown, they believe that an inherited tendengstexoward the development of
asthma, typically including a family history of@lgy. According to Orie and Sluiter’s
advancement of the Dutch hypothesis of the 1968sreditary predisposition to develop
allergy and airway hyper-responsiveness (AHR) vaasiclered to be an important factor
in disease susceptibility (Postma, & Boezen, 2004)ese researchers considered the
presence of AHR as an important determinant otthese of asthma. Their argument is
that persistent AHR in early childhood is relatedtprogressive reduction in airway
caliber and ongoing symptoms of asthma, suggeatingrmal growth of airways that
results in reduced levels of forced expiratory vadu(FEV1).Postma and Boezen (2004)
reported a study that found that more severe AHRmbnth after birth was associated
with a lower level of lung function at the age oyéars. The result of some longitudinal
studies also showed that persistent AHR in earilligicbod may constitute a risk factor
for the development of asthma. In an Australianocbstudy, researchers found that the
coexistence of AHR and wheeze during early chilghioentifies individuals who are at
increased risk of persistent wheezing and who nriggsonably be described as having
persistent asthma (Postma & Boezen, 2004). Throbgkrvations of different age
groups (children, young adult, & middle-aged mé&vgstma and Boezen (2004)
confirmed that AHR usually precedes the developméasthma. Jansen and colleagues

in Postma and Boezen (2004) showed that adults,halie both AHR and markers of
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allergy such as blood eosinophilia, are at an asxd risk of developing asthma attacks
and asthma-related symptoms such as wheeze.

In their statement, Nepomnyaschy and Reichman (20@§gested that the
uterine environment may play a role through nuaniél intake and the development of
the immune and respiratory systems. Their explanas that neonatal respiratory
support interventions may contribute to disturbanoesubsequent pulmonary function.

Postma, Meijer and Koppelman (1998) addressedssiues in phenotyping of
asthma with respect to the different clinical pbs8sies available in relation to designing
an algorithm and also discussed the choice in glgpas which they recommend should
be based on current knowledge of risk factorsterdevelopment, progression, and
severity of asthma as well as on current insighthé underlying inflammatory process
of asthma. They opined that despite the compleritiefining asthma, there are a
number of closely related phenotypic charactegdtiat can be used in investigating the
genetics of asthma.

In response to the question of whether asthmdesitable disease, Holloway et
al.(1999) explained it is widely accepted that asths a heritable disease and a number
of studies have shown an increased prevalencedlohasand phenotypes associated with
asthma, among the relatives of asthmatic subjectgpared with non-asthmatic subjects.
These authors validated their assertion with nuoeetwin studies, which have shown a
significant increase in concordance among monozy¢wins compared with dizygotic
twins, providing evidence for a genetic compon&he findings of population-based

twin studies were also reported to estimate thecesfof genetic factors to be about 35—
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70%, depending on the population and the desigheo$tudy. Holloway et al. (1999)

also used a series of findings from researcheslistantiate the genetic component of
asthma. First is a study using a twin-family moaéiere Laitinen and coworkers
reported:

In families with asthma in successive generatigesgtic factors alone
explained as much as 87% of the development ofresth offspring, and the incidence
of the disease in twins with affected parents isfllld compared with the incidence in
twins without affected parents, suggesting thet more likely that asthma is reoccurring
in families due to shared genes rather than shamedonmental risk factors.
Conboy-Ellis (2006) summarized genetic role ing¢hielogy of asthma when he
described asthma as a chronic inflammatory disebge pulmonary airways in which a
variety of cells and their products play a pathagerrole. According to his description,
the inflammation leads to an increase in airwaygtresy (responsiveness) which, after
diverse stimuli, results in recurrent episodes béezing, coughing, and shortness of
breath, especially during the hours of sleep (noetuasthma), early morning, or with
exercise. Additionally, there is a variable degréwidespread airflow obstruction,
which usually resolves either spontaneously or wigatment.

Environmental risk factors. Despite the fact that there is a strong reason to
believe that asthma is genetically related, a rkaide evidence show that most diseases
that plague human life have its roots in our envinent, making it harder to agree with
the genetic proponents that nature has more rgdagoin the development of asthma

than the environment This is evident in the stetet that optimal management of
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asthma requires adequate evaluation of the patiahhis or her environment and
confirms that the environment has a major rolelay p the etiology and exacerbation of
asthma (Becker et al.2005). In as much as famdiohy of asthma and atopy is highly
predictive of asthma in children, most researchgree that environmental factors must
play an important role because genetic variationekannot explain such a steep
increase (from 3.7% of children in 1980 to 6.9%4995) in childhood asthma rates
(Nepomnyaschy & Reichman, 2006). This is to say, thaorder to explain the
relationship between asthma, sociodemographiceammlonmental factors, it is
important to have a holistic examination of theissrvment in which an individual lives.
According to Warren and Hernandez (2007), biomeédind public health research has
typically sought to explain socioeconomic dispastin morbidity and mortality rates by
looking closely at the downstream or proximatedegthat link socioeconomic position
to these outcomes, including biomedical, psych@plbehavioral, and physiological
mechanisms. These efforts have clearly led to @benhderstanding of the ways in
which the effects of social, economic, behavioaal] psychological factors are mediated
by biological processes and behaviors to creatihhie@qualities.

Low socioeconomic status is said to be relatedbtr physical function and the
development of physical disabilities in older aduleading to the suggestion that several
factors, including biomedical, behavioral, and ggsocial, may be important in
explaining these SES differences in physical fuurctAn example is a recent study,
which shows that biomedical factors, including @evwange of diseases and biological

risk factors, explained part of the SES differencemobility limitation incidence in
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older adults. Low SES was also found to relate amyradverse behavioral factors, such
as smoking, excessive alcohol consumption, ancedstrg physical activity, that in turn
are related to poor functional outcomes (Koste.€2006). These findings led to the
suggestion that psychosocial factors need to bsidered as important in explaining
SES differences in poor functional outcomes becpasgle with low SES generally
have fewer psychosocial resources than peoplehigthSES. In other words,
psychosocial factors, such as control beliefs aethtsupport, are seen as links to ill
health and poor functional outcomes.

Specifically, many cases of asthma have been prtovbd as a result of human
activities and changes in our environment. TatieisfKnox, Britton, and Hall (2002)
are of the opinion that the emergence of asthntlaaeveloping world probably reflects
the strong effect of environmental exposures aasettiwith economic development. One
of their reasons for this assertion is that expgsoiD pteronyssinus from living in warm
and insulated housing and sleeping on soft pilland mattresses is associated with more
severe asthma symptoms in sensitized individuals.

School programs and activities such as animalsdrclassroom, arts and crafts,
science laboratories, school maintenance, renovgtand field trips have been found to
have the potential to expose students to irritantsallergens (McGhan, Reutter, Hessel,
Melvin, &Wilson, 2002). A report of a survey of elentary schools in Texas by (75%),
pets (10%), high humidity (49%), and mold odors%3%McGhan, Reutter, Hessel,

Melvin, &Wilson, 2002). Many of these environmengaposures are modifiable and can
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be controlled or eliminated in a school settingider to keep the environment safe for
the students thereby eliminating asthma (Pillaile2006).

Another risk factor for asthma is exposure to amigr pollutants. Lin, Liu, Le,
and Hwang (2008) investigated the impact of chremjgosure to high ozone levels on
childhood asthma admissions in New York State andd that asthma admissions were
significantly associated with increased levelsdibichronic exposure indicators, with a
positive dose — response relationship (OR rangg&-11.68). Their findings also showed
a stronger association among younger children sloewo-demographic groups, and New
York City residents as effect modifiers leadinghe conclusion that chronic exposure to
ambient ozone may increase the risk of asthma a&ms among children. Secondly,
younger children and those in low socioeconomiaigschave a greater risk of asthma
than do other children at the same ozone leveleNpegless, Lin, Liu, Le, and Hwang
(2008) explained that the acute health effectsndfiant ozone have been examined in
many geographic regions, and the findings showeansistency. But the potential
adverse effects reported include decrements infumection, airway inflammation,
symptoms of asthma, increases in hospitalizationgspiratory diseases, and excess
mortality. Asthma symptoms are also said to exaterto varying degrees by exposure
to particulates, sulphur dioxide, and nitrogen esi(Tattersfield, Knox, Britton, & Hall,
2002).

Other factors that have been implicated in the chssthma and allergy include
maternal diet, smoking, and duration of breastfegdiT attersfield, Knox, Britton,

&Hall, 2002). Results from observational studiesenahown that diets low in foods
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providing vitamin E, vitamin C, magnesium, aneB polyunsaturated fats, or high in
sodium and»-6 polyunsaturates, are associated with increaskdft asthma
(Tattersfield, Knox, Britton, & Hall (2002).

Many of these environmental factors are eitheratliyeor indirectly related to
socio-demographic factors and have been implidatdae development of asthma. Some
of these environmental factors that will be revidwethis study are smoking, ambient
air pollution, substandard housing, and poverty.

Smoking. Smoking was defined as an environmental stimulasittieracts with
host factors while cigarette smoke was seen asitds prominent factor determining the
increased prevalence and mortality of chronic alasitre pulmonary disease (COPD)
patients worldwide. This definition and assertiomsvibased on the fact that the majority
of COPD patients are cigarette smokers (Postmap&zBn, 2004). According to
Martinez, Cline, and Burrows (1992), the adverd$ecatfof cigarette smoke on children’s
health is not new among researchers. Based orasiogeevidence, parental smoking
(especially maternal) may be associated with areased respiratory symptoms in
infants and toddlers. Research findings have dlsws that there is reduced level of
lung function in older children of smoking parerdad increased prevalence of airway
hyper-responsiveness among other problems (Mart@igze, & Burrows, 1992). In a
longitudinal study to determine the relationshigpafental smoking at enrolment (before
age 5) to both subsequent incidence of asthmawrskquent lung function in a random
sample of children, Martinez, Cline, & Burrows (2)9ound that the risk of developing

asthma before age 12 was two and a half times highehildren whose mothers smoked
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10 or more cigarettes per day. Data from this mebesuggest that children of lower
socioeconomic status are at increased risk of dpugd asthma if their parents smoke 10
or more cigarettes per day.

In-utero exposure to cigarette smoke has also &ssociated with a negative
effect on lung function, which persists for a Idimge. Of importance also are large,
persistent deficits in lung function, which thelauts said were documented in children
who developed asthma (Postman, & Boezen, 2004 st&uitating this assertion is a
series of research findings that established aipesissociation between asthma and
cigarette smoking. First, among these reportstedindings of Boezen and colleagues
who showed that FEV1 values at age 6 years wererlowchildren who had been
exposed in utero to cigarette smoke. Secondly,doasdigures from the United States
studies, Postman, & Boezen (2004) predicted th#tef7 million children exposed
currently to environmental tobacco smoke, 380,@30)(will experience asthma and/or
wheeze as a result. The third is a review of theces of parental smoking on the
respiratory health of children, which indicatedtttieere is much evidence of a positive
association between maternal smoking and asthneapeuent. Next, is a report of
parental smoking, especially cigarette smoke exasuutero and in the first few
months of life, which appeared to be a risk fatbothe development of asthma among
other diseases.

As reported in Postma & Boezen (2004), Meijer apitbagues showed that in
children who have already developed asthma, pdremiaking is a risk factor for

instability of the disease, which is reflected ilae circadian variation in peak
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expiratory flow. Finally, parental smoking was reed as having had clinically
significant effects on the FEV1/FVC ratio among ladoents with wheeze and asthma in
a longitudinal study (Postma & Boezen, 2004). Immary, it is believed that maternal
smoking increases the likelihood of developing amtlat a young age (Wray & McCann,
2003).

In order to explain the relationship between astm@environmental tobacco
smoke, Eisner (2002) reported the findings of Lemsand colleagues, 2001, who
conducted a research to examine the relationstvpelea childhood environmental
smoke exposure and the prevalence of self-repagtana in adulthood. According to
the authors, more than forty epidemiologic studasl extensive data support a causal
association between environmental tobacco smok&)EXposure and induction of
asthma in children. It is on the basis of the epiddéogic literature and some strong
biologic plausibility that Eisner (2002) concluditéit ETS exposure may be instrumental
to adult on-set of asthma.

Ambient air pollution. An individual is a product of his/her own surroumgli
Therefore, any negative effect on the surroundinighave a detrimental effect on
his/her health. Ambient air pollution has beendidkvith a broad range of health effects,
including mortality and morbidity from heart anchtudisease, impaired lung function,
and lung cancer (Brunekreef & Holgate 2002). Staidigow that air pollution is more
likely to cause respiratory and cardiovascularaiss, as well as premature deaths,
among people in lower socioeconomic groups (MofEhasch, 2009). According to this

author, it is estimated that 1.5 billion peoplereatly live in polluted urban areas, and



63

65% of the world’s population is projected to livecities by 2025. Moreover, more than
40% of the world’s children are estimated to liagoplluted cities of the developing
world, with majority of this 1.5 billion people cang from poor socioeconomic status,
which has been identified as an important deternminfhealth (Morello-Frosch, 2009).
The findings by O'Neill, Jerrett, and Kawachi, (3p8howed that air pollution exposure
is known to vary according to socioeconomic circtanses with the result that people in
lower socioeconomic position (SEP) may receive @éigixposure to air pollution.
Secondly, since people from lower SEP already eéepee compromised health status
due to material deprivation and psychosocial sitéey may be more susceptible to the
health effects of air pollution. Additionally, withe combination of greater exposure and
susceptibility, these groups are likely to suffexader health effects from air pollution
exposure (O'Neill, Jerrett, & Kawachi, 2003). Dodhe importance of SEP as a
determinant of health, and since air pollution estype can vary according to
socioeconomic circumstances, Bobak & Leon, 199%;[2ockery et al. 1993 included
SEP as a potential confounder and an effect modifie

Researchers have established that ambient nitdiggide (NO2), particulate
matter (PM10), ozone (O3), and sulfur dioxide (S@®ersely affect asthma (Qian et al,
2009; Patel et al. 2009). Of particular importaaoe the ambient levels of particulate
matter which epidemiologic studies have greatlyeisdéed with the exacerbations of
asthma disease, lung function decrements, andegrese of medical services for asthma
patients (Patel et al. 2009). Among these partieutaatters are diesel exhaust particles,

which are a dominant source of atmospheric elerheathon (EC).
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Traffic is also considered an important sourcerobent metals from tailpipe
emissions, brake and tire abrasion, and resuspeaoddd/ay dust. Specifically, in New
York City (NYC), researchers have found that realdhl combustion for heating
contributes to ambient nickel (Ni) and vanadium ¢@hcentrations that exceed levels in
most other cities in the United States (Patel].e2G09). In consequence, studies have
demonstrated that communities with higher EC cotmagans have higher prevalence of
asthma and chronic respiratory symptoms. In a stoidaracterize the differential
relationships between exposure to ambient partieutatter and its specific components,
including metals, EC, and respiratory symptoms @olaort of very young children living
in high-density NYC neighborhoods, Patel et al0@0ound that Nickel and Vanadium
were associated significantly with wheeze in tlmbart during the first 24 months of life
after adjusting for sex, ethnicity, ETS, seasoraids, and co-pollutants. EC was
associated significantly with cough only during tiedd/flu season. Zhengmin et al.
(2009) demonstrated that air pollution is assodiatgh morning peak expiratory flow
(PEF) in patients with moderate asthma on wellrgfiasthma medication regimens.

In another study to identify the reason for thevplence of asthma in India, it was found
that about half to one-third of the cases of asthenge been associated with ambient air
pollution. This ambient air pollution has resultedxposure to polycyclic aromatic
hydrocarbons (PAH), which are also associated asthma (Suresh, Shally, Mahdi,
Patel, Singh, & Rita, 2009). PAH are described grsoap of small organic compounds of

three to five benzene rings that are formed duttiegncomplete combustion of coal, oil,
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gas wood garbage, or other substances, such axtodad have been linked to asthma
due to these components.

Substandard housingHousing is regarded as an important determinant of
health. Findings across the country show that rtiaae 5 million families and 4million
children are living in substandard housing thay tt@n barely afford despite its wretched
state (Bashir, 2002The recognition of the relationship between hogsiondition and
health by public health practitioners in the edi®p0s, in the United States and Europe
led to the rise of the sanitary reform movementr{@tan, Amigo, Bustos, & Rona,
2005). These authors also reported Engels’ studlyeoivorking class in England, which
presented ample proof that the dwellings of thekexs who live in the slums, combined
with other adverse factors, give rise to many 8bes. In Engels’ interpretation, a house
that lacks cleanliness, convenience, and conselguentomfort is only suitable for
inhuman, degraded beings that are reduced monadlyhysically to bestiality. Bashir
(2002) described low-income and inner-city horag®ne where asthma triggers like
mold, cockroaches and cockroach dust, mice andaratsheir droppings, dust mites,
carbon monoxide, and environmental tobacco smakalamore prevalent. Once again,
the most vulnerable find themselves at greatestofitiarm.

According to the department of work and pension @Wolicy, acceptable
housing conditions is defined as "homes that amervaand weatherproof with reasonably
modern facilities"(The environmental impact on dhgin of poor housing, 2007).When a
house is infested with cockroaches, mice and ntb&lhousing condition is said to be

poor. According to Krieger and Higgins (2002), pbousing conditions are associated
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with a wide range of health conditions, includiegpiratory infectionsasthma lead
poisoning, injuries, and mental health. Their répadicated that housing quality is an
important determinant of morbidity from infectiodseases, chronic illnesses, injuries,
poor nutrition, and mental disorders. PatholoBistlolf Virchow, in the 18" century
advised city leaders that poorly maintained crowldeasingwas associated with higher
rates of infectious disease transmission (Corvaamgo, Bustos, & Rona, 2005).

Substandard housing features such as lack of satardy water, absence of hot
water for washing, ineffective waste disposal,uston by disease vectors (e.g., insects
and rats) and inadequate food storage, have loagy identified as contributing to the
spread of infectious diseases. In other wordsysopés physical environment affects
their health and well-being, which is especiallg ttase for young children, who can
spend 90% of their time in the home. Other grodpshiddren are also vulnerable to
environmental conditions within the home, espegieliildren with asthma or related
conditions, and small, immature or pre-term infgiiise environmental impact on
children of poor housing, 2007).

According to Krieger and Higgins (2002), reportsdahown that each year in
the United States, 13.5 million nonfatal injuriexor in and around the home, 2900
people die in house fires, and 2 million people enakiergency room visits fasthma.
One million young children in the United States alis® reported to have blood lead
levels high enough to adversely affect their imgelhce, behavior, and development. Two
million Americans occupy homes with severe physmablems, and an additional 4.8

million live in homes with moderate problems.
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Nepomnyaschy and Reichman (2006) reported that\aigg body of research

has shown a strong association between housingakastics and child health. This is
evident in their finding that housing charactedstivas a strong and significant
independent predictor of asthma leading to the sstyon that high rates of renter-
occupied housing units may reflect residentialahgity or poorly maintained housing,
both of which are associated with poor health aues, including asthma. According to
the report, the associations between both of thisihg measures (Rates of renter-
occupied housing and vacancies at the censuslénzl)-and asthma were large,
although the association between the housing vgaate and asthma was of borderline
statistical significance. A 10 percentage pointéase in the proportion of vacant houses
in the census tract increased by 20% the likelihaidoking diagnosed with asthma
(OR=1.02; P=.096).

A United States study that used an objective measiunousing quality, which
included heating, wall and ceiling surfaces, areddbndition of structures such as stairs,
found that there was an association between adiiersg#ng conditions and the poor
psychological health of children aged 8-11 yealsesE children demonstrated less
ability to persist with tasks, showing that thekédren's feelings of helplessness is a
response to chronic exposure to aversive housingditons that is beyond their control
(The environmental impact on children of poor hagsk007). Of particular importance
in this review are those housing conditions thaiticbute to the exacerbation and/or

development of asthma namely: overcrowding, poatilaion, damp, cold and moldy
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housing conditions, pest infestations, exposutex@ substances/endotoxins, and old,
dirty carpeting.

Overcrowding is one of the poor housing conditithreg have been linked to
respiratory problems in spite of the fact that ¢hleave been mixed results on studies of
overcrowding and how it contributes to asthma. Setudies have found a lesser
association between overcrowding and asthma syngptatopy, and BHR (Corvalan,
Amigo, Bustos, & Rona, 2005; Singh, Sobti, AroraS&ni, 2002; Da Costa, Victora,
Menezes, & Barros, 2003). For instance, Corvalanigh, Bustos, & Rona (2005) found
that greater overcrowding appeared to protect agaiheezing with atopyP(= .02),
atopy P =.002), and BHRR = .03). These authors also reported a Braziliadysof
children, which also showed an association of aateymptoms with low overcrowding
and high SES. According to these authors, whenctbgedefinitions of asthma were
used, overcrowding emerged as consistently assdoveth less asthma symptoms with
atopy, less atopy, and less BHR. The result efidysby Singh, Sobti, Arora, and Soni,
(2002) also showed no significant association tiraa with overcrowding. This
observation according to the author is in accordamth previous studies (Gergen et al.
Clifford et al. Schenker et al. Chabra et al.) sthema. On the other hand, other
researchers have found crowding to be associatibdransmission of tuberculosis and
respiratory infections (Krieger & Higgins, 2002hdir example is the lack of housing
and the overcrowding found in temporary housingierhomeless, which has been
found to contribute to morbidity from respiratonfections and activation of

tuberculosis. Another example is in a study to fimel association between tuberculosis
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and overcrowding, Horna-Campos, Sanchez-Pérezh8anBedoya, & Martin, (2007)
analyzed the relationship between the use of mgabwand pulmonary TB in Lima Peru.
The result showed that commuting in minibuses (Wiscusually overcrowded) was a
risk factor for pulmonary TB. Similarly, in a clicHbased case-control study, Hill,
Jackson-Sillah, Donkor, Otu, Adegbola, Lienhard0@) identified overcrowding and a
history of household exposure to a known TB cadesgsisk factors for tuberculosis in
The Gambia. Overcrowding has also been found bgratudies to have an impact on
the psychological health of very young children.niaesearchers have found that
overcrowding is associated with infection in thevdo respiratory tract in pre-term

infants. (PandeySmith, Boleij &Wafula, 1989; Weisman, 2003; Cunney, Bialachowski,

Thornley, Smaill, & Pennie, 2000).

Poor ventilation is another housing condition @etnot be overlooked.
Residential ventilation influences a wide arraynafoor environmental exposures, which
suggests that poor ventilation can lead to occug@csbmfort, accumulation of indoor air
pollutants and infectious disease agents whichiropact various health outcomes
including communicable respiratory illnesses, $iakding syndrome symptoms, and
task performance and productivity (Adamkiewicz, \.e& Spengler, 2005). Poor
ventilation may increase exposure to smoke (Kri€getiggins (2002). These authors
also linked indoor exposure to nitrogen dioxideitirinadequately vented or poorly
functioning combustion appliances) wakthmasymptoms. According to the reports in
1999,0vercrowdingand inadequate ventilation were also reporteddoease interior

moisture.
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Damp, cold, and/or moldy housing are another exarappoor housing
conditions that have been associated with increaskaf chronic illnesses. To be
specific, they are known to be associated wgthmaand other chronic respiratory
symptoms, even after potentially confounding faxturch as income, social class,
smoking, crowding, and unemployment are contrditedDampness usually means the
presence of water damage, damp stains, visible armalccondensation (Science research
briefing, 2005). According to this article, somadies and reviews from the UK and
elsewhere have reported an association betweenrgsmspmoisture and mould and the
prevalence of respiratory symptoms among childfeadl@ges (Bush, Portnoy, Saxon,
Terr, & Wood, 1989; Cuijpers, Swaen, Wessling, 8tams, 1995; Nicolai, Illi, von
Mutius, 1998). In these reports, water intrusiors wentified as a major contributor to
problems with dampness. For example, Peat, Dickersad Li (1998) found that
children in homes with damp and/or mold are two ardlf times more likely to have
coughs or wheezing than children in dry homes. AeoU.K study found that visible
mold was significantly associated with an increasgldof wheezing illness among
children aged 9-11 years (Venn, Cooper, Antoniaugdhlin, Britton, & Lewis, 2003).
This significant association between visible mald damp spots inside the house has
also been reported by other researchers. For restarlarge Swedish study of
households with children aged 1-6 years, a Finsigtly of preschool and school-aged
children, and a wider European study of older e¢bitidn which the prevalence of asthma
and chronic cough was higher in "damp" comparédtg’ homes (Bornehag, Sundell,

Hagerhed-Engman, Sigsggard, Janson, Aberg, ed@h; Xoskinen, Husman, Meklin,
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1999; Andriessen, Brunekreef, Roemer, 1998). Adogrtb reports, in 1999, eleven

million occupied homes in America had interior le@d 14 million had exterior leaks.
Damp houses are also said to provide a nurturirgamment for mites, roaches,
respiratory viruses, and molds, all of which playpk in respiratory disease pathogenesis
(Bradley, 2009).

Most epidemiological case control and cross seatistudies have established
associations between damp and moldy housing, egepyrproblems and other related
disease such as recurrent headaches, fever, reug®amiting, and sore throats (Bush,
Portnoy, Saxon, Terr, & Wood, 1989;Verhoeff, vanest,van Wijnen,
&Brunekreef,1995; Koskinen, Husman, Meklin, & Neaiaken, 1999; Krieger & Higgins,
2002; Fung, & Hughson, 2003; Fisk, Lei-Gomez, Mén@©07). Evidence from a
review of five case control studies, 17 cross-seéll surveys, and 7 case reports
suggests that excessive moisture promotes moldtlgramd is associated with an
increased prevalence of symptoms due to irritatdlergy, and infection (Fung, &
Hughson, 2003). An example of the far reachingoeféé mold is a report of an incident
by the coalition members from “Make the road Newkydin May 2009. According to
this report, Louisa Mejia, a Bushwick resident, wias recently hospitalized for several
days in Woodhull hospital for an asthma attack, @hdse son, daughter and
granddaughter all have severe asthma reportedhitiatoathroom is full of mold, and the
landlord refused to fix the leak that cause it (Beg, 2009).

Pest infestations have also been associated witimasand as such provide

another linkage between substandard housing amahichiiness. During Louisa’s report,
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she mentioned that their house is also infestek redch and mice, suggesting that these
pests also contributed to the asthmatic conditidmeo family (Bradley, 2009). The

report from Krieger and Higgins (2002) suggested ttockroaches can cause allergic
sensitization and have emerged as an importanihastiyger in inner-city
neighborhoods. Therefore, children with asthwi are sensitized and exposed to
cockroaches are at elevated risk for hospitalinatio

In a study to investigate the levels of mite aléergn dust from bedrooms, living
rooms, kitchens, and bathrooms from 130 homestbfragtic children in three climatic
zones of Sweden, Munir et al. (2007) confirmed thgh absolute indoor humidity
(AIH), relative humidity (RH), and poor ventilationcrease the risk of mite infestation
in homes, which consequently resulted to asthmrmaite-sensitized children. In this
study, mite allergen was detected in 62% of thedwand mite allergen levels were
higher in homes with dampness problems, in hom#sawsmoker, and in homes without
a basement. Homes with high absolute humiczy ¢/kg) or relative humidity=45%)
and poor ventilation<0.5 ach) also contained higher levels of mite ges than homes
with lower humidity and better ventilation.

Mouse allergen has also been identified to act@migally important cause of
allergy andasthmamorbidity. According to Phipatanakul et al.(208#4)dies have
demonstrated an extremely high prevalence of mallseyen in inner-city homes of
children with asthma (Stelmach,Jerzynska, Stelmiieiigak, Chew, &Kuna, 2002;
Phipatanakul, Eggleston, Wright, &Wood, 2000). Stuwal defects permit entry of

cockroaches and rodents; leaking pipes and otheca® of water provide them with
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water to drink. Inadequate food storage and didgastities provide them with
opportunities for obtaining food. Dead spaces itisN@arbor pests and permit circulation
among apartments in multiunit dwellings (KriegeH8ggins, 2002). In addition,
research from the United States has found thabindlbergens, especially dust mites, can
exacerbate or cause asthma (Institute of Medi@0@0).

Exposure to toxic substances found in homes caitieschronic health
problems. Inside many of the deteriorating houseksapartments, inhabited by low
income families, are hosts of harmful biologicatlaimemical contaminants that
contribute to the growing asthma epidemic (Bat0)2. For instance, passive exposure
to indoor tobacco smoke has been associated vefliragory disease; exposure to
volatile organic compounds (emitted by particlerooand floor coverings) may be
associated witlisthmaand sick building syndrome; moderately elevateelkeof carbon
monoxide (from poorly functioning heating systeras) known to cause headache,
whereas higher levels result in acute intoxicatlaolyvinyl chloride flooring and textile
wall materials have been associated with bronabatruction during the first 2 years of
life (Krieger & Higgins, 2002). According to thepert by the coalition members from
“Make the road New York” Teanna Price, a Bronxdesit, and a 25 year old mother of a
four month old son, reported that her son was diagd with bronchiolitis and his doctor
thinks her apartment conditions, like peeling pamight be contributing to the problem
(Bradley, 2009).

Old, dirty carpeting, such as often found in subgdgad housing, is an important

reservoir for dust, allergens, and toxic chemidalgosure to these agents can result in
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allergic, respiratory, neurological, and hematatatihesses. Old carpeting can also
contain pesticide residues and other compoundsasiplolycyclic aromatic
hydrocarbons (Krieger & Higgins, 2002).

Thorne, Cohn, Mav, Arbes Jr., Zeldin (2009) wrdtewat endotoxin exposures in
households. Endotoxin is described as an ampiptulier-cell wall component of gram-
negative bacteria that is a potent inflammatorynaged asthma trigger. As a
microorganism-associated molecular pattern (MAMIRYotoxin is recognized by the
innate immune system through an evolutionarily eovisd pathway. Because of the
importance of limiting endotoxin exposures, patacly among asthmatic individuals,
several studies have evaluated the predictorsditerin concentration in house dust or
endotoxin loading of surfaces in homes (BischadleR002; Gehring ET al.2004; Park et
al. 2001; Wickens et al. 2003).

As a result of the devastating effects of poor mmusonditions on asthmatics,
some coalition groups have called for the passatgeecAsthma-Free Housing Act, Intro
750, which would strengthen the City's code enfoeet system to reduce indoor
allergens, like cockroaches, mold and mice, inraatit tenants' residences. In a press
advisory in New York on Wednesday, May 20, 2008, @woalition for Asthma-Free
Homes, a multi-borough coalition of health, housamgl environmental advocates, was
joined by Public Advocate Betsy Gotbaum and Coumerhber Rosie Mendez to release
a report documenting how asthma triggers in Newk¥®' homes - combined with a
lack of enforceable guidelines to curb them - anetiibuting greatly to the city's high

asthma rates. Supporting their release are sesteidies linking asthma with poor
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housing conditions. In their individual statemewtsincilmember Rosie Mendez referred
asthma as a dangerous threat to children espethakg in poor communities while
public advocate Betsy Gotbaum stated that poorihgu®ndition is a public health
issue, which means that no one with asthma, a gratpncludes a large number of New
York City children - should have to live in an apaent with health hazards like pests
and mold (Bradley, 2009).

Since results from researches have indicated thatpousing condition is
instrumental to the exacerbation of many asthmas;agldressing housing issues offers
public health practitioners an opportunity to agdran important social determinant of
health that has been a long standing issue amdrig health practitioners.

Poverty. Poverty is an incapacitating agent and therefas ldeen linked to
many health conditions. Poverty is instrumentahtust environmental factors, which
means that without poverty, other factors may nadteResearchers have found that
individuals in poor rural areas, as well as in lmweome urban communities suffer
disproportionately from childhooalsthma in part because of inadequate housing,
deficient medical care and proximity to multipleusees of air pollution (Morello-Frosch
(2009).

People living in economically and racially segregetommunities face excessive
stressors, including poverty, substandard housiradnutrition and lack of health care.
These social stressors can impair an individubligyato fend off illnesses that pollution
creates or aggravates because environmental byslerisas pollution from power

plants, freeway corridors and chemical manufactuplants, are also known to be
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concentrated in the same neighborhoods where #hherstressors, thereby causing a
double jeopardy as Morello-Frosch (2009) terme8tatistics from the WHO (2005)
revealed that 80% of deaths due to chronic disems®sred in low and middle income
countries and in the next decade, these will irsedry 17%, suggesting that the burden
of illnesses will erode the health expenditure @bmpindividuals, families, communities
and the developing nations in which they resideuBe, 2009).

The problem of asthma and disadvantaged commugi@sot be
overemphasized. Among the many studies that haae@ded asthma in children to
poverty is Clark, Shah, Dodge, Thomas, Andridg#|d,i(2010). According to these
authors, urban minority children are faced with pneblem of both diagnosed and
undiagnosed asthma. In 2002, 12% of children utiteage of 18 years had a diagnosis
of asthma. Although annual rates of asthma moythhive declined since 1999 in the
United States, asthma deaths continue to occuraatceptably high rates, particularly
among African-Americans residing in urban areaskRactors for potentially fatal
childhood asthma (PFCA) are less well establishatlpoverty, race/ethnicity, urban
area of residence, among other factors have beleediwith an increased risk of fatal
asthma in children (Vogel, Katz, Lopez, & Lang 2p@8epomnyaschy & Reichman
(2006) Stated that the observed association betlogehirth weight and childhood
asthma are also thought to reflect at least in paxterty — related factors such as inner-

city residence and poor housing quality which hesnbassociated with both conditions.
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Socioeconomic Status and the Development of Asthma

Socioeconomic status is an aggregate conceptakes into account material and
social resources and the individual's ranking engbcial hierarchy (Corvalan, Amigo,
Bustos, & Rona, 2005) or a group’s living circunmetas (Mckenzie, Pinger, & Kotecki,
2005, p.294).The findings of numerous epidemiolaficies show that there is an
association between socioeconomic position (SE@haalth, with gradients observed
for outcomes including mortality, infectious andatic diseases, and psychiatric
disorders (Haan et al. 1987; Krieger et al. 199@rrhbt, 2001). Nevertheless, the
relationship between SEP and poor health is ndireashto poor people alone. Although
it is clear that the highest risks of premature taldy and morbidity are concentrated
among the poor, studies have also repeatedly deératetsthe existence of a graded
relationship between low SEP (whether measuredidymne or educational attainment)
and worse health outcomes (Lynch et al. 1996; D&raith et al. 1996; Sorlie et al.
1995; Link & Phelan, 1995; Marmot et al. 1987.) Adting to Kawachi & Berkman
(2003), at each step of the socioeconomic hieraticlyviduals tend to have better health
compared with those immediately below them, a gmatdihat extends well into the range
of incomes that can be termed “middle class.” SdQISEP can be conceptualized and
measured at both the individual level and the brea (e.g., neighborhoods). Evidence
suggests that each level exerts an independenemde on an individual’'s chances of
health. In other words, an individual with the sdmeel of income or educational
attainment could experience different chances afthelepending upon the SEP of his or

her neighbors. Moreover, area-level SEP may pa#terindividual’s access to
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opportunities for good health. Examples of suclepaing include differential access to
the service environment (e.g., health clinics, suyaekets, sanitation or waste disposal),
the physical environment (e.qg., traffic burdenyalong, clean water for drinking or
bathing), and the social environment (crime radejad cohesion, and vandalized public
areas) (Kawachi and Berkman, 2003).

Another important factor in the conceptualizatiowl asneasurement of the effects
of SEP on health is the dimension of time. Accogdim Davey Smith et al. (2001), SEP
rarely remains static across the life course, Ardeasurement of income, for example,
at a single point in time is unlikely to capture thynamic as well as the cumulative
effects of SEP on health. In consequence, childisoatbeconomic circumstances are
now believed to exert an effect on adult healtdependently of SEP attained in
adulthood. McDonough et al. (1997) found that ineagnamics (e.g., downward social
mobility, or accumulated spells of poverty) havemshown to predict mortality and
other health outcomes.

Many public health researchers have consideredscanomic status as the most
influential single contributor to premature morlyyoand mortality. The result of these
studies have shown that better health is assocmtednore years of education and
having more income, a more prestigious job anddjyn superior neighborhoods.
Similarly, elevated levels of morbidity, disabilitgnd mortality are associated with less
education and lower income, poverty, unemploymadt@oor housing (Mckenzie,
Pinger, & Kotecki, 2005). The historic associatimtween socioeconomic status and

diseases is explained in Warren and Hernandez JZ2i@&ment which emphasized that
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despite the fact that there have been dramatictemg improvements in public health,
changes in the types of diseases that are mostlpréyand changes in health risk
factors, the magnitude of socioeconomic disparingsorbidity and mortality rates has
persisted for decades or longer. This statementheabasis of Link and Phelan (1996)
theory which was oriented to account for endurisgpaiations between socio-
demographic factors and disease.

In as much as studies have shown inconsistenttsaauhe association between
socioeconomic status and asthma, recent nationadysiin the United States and Europe
has reported that low SES is a major risk factoa&hma prevalence (Corvalan, Amigo,
Bustos, & Rona, 2005). A good number of researchave also indicated the far
reaching effect of poor socioeconomic status (SE8¥seinpoor et al. 2005; Koster, et
al. 2006). Evidence worldwide suggests that chiidnehouseholds with a lower
socioeconomic status have higher mortality ratéss Ted to the suggestion that
socioeconomic status can directly or indirectlyuahce health conditions including
asthma in children (Hosseinpoor et al. 2005).

SES is seen as a multidimensional concept andchs s8a single measure can
fully account for a person's SES. The advice isweause a multiple SES indicators in
order to understand its possible effects on h€@ldnvalan, Amigo, Bustos, & Rona,
2005). But, in recent years, some researchermbasd toward contextualizing the
downstream or proximate mechanisms within the fraank of upstream or macro-social
factors, such as education, occupation, incomep#met environmental factar§he

result is a growing interest in conceptualizing $% "basic cause" (Lieberson 1985) of
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morbidity and mortality and a reassessment ofahg-term efficacy of exclusively
focusing on the proximate mechanisms that link 8=&orbidity and mortality (Warren
& Hernandez, 2007).

Some of the single socioeconomic status that has bsed in the study of asthma
is education, occupation, income, or neighborhdwtacteristics (Corvalan, Amigo,
Bustos, & Rona, 2005). In their study, Corvalan,igm Bustos, and Rona (2005) found
that indicators of low SES such as fewer belongifegs education, and not having a car
were related to asthma symptoms. In the studyeo&fsociation between socioeconomic
status (SES) and asthma symptoms, severity of astwopy, and bronchial hyper-
responsiveness (BHR) to methacholine, Corvalan,gémBustos, & Rona (2005) used
1232 men and women born between 1974 and 1978emarural area of Chile and a
standardized questionnaire to assess asthma sys\pitwir findings show that asthma
symptoms were more common among poor people. Hanregducation and owning a
car were found to be deterring factors for asthtaording to the report, the level of
correlation between SES variables ranged, withéreeptions, from 0.1 to 0.4. The
correlation between parents' full-time educatios Wal, whereas the correlation of the
participant's education with each of the parents al@ut 0.28. Those possessing fewer
household belongings were more likely to have aateymptoms (wheezing, P<.0.5, or
wheezing and another asthma symptom, P<.001). TWwibsealid not own a car and were
less educated were more likely to report wheezimjanother asthma symptom (P<.05).
But these authors suggested that the choice ofi@k&tors could partially account for

reported risk factor inconsistencies.
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A prospective study was conducted to examine theciation between the
frequency of use of antibiotics in the first yeélife and the occurrence of asthma,
allergic rhinitis, and eczema at 5 years, usingifdéts who had a history of allergy or
asthma in at least one parent. Though no signifiaesociation was found between the
use of oral antibiotics in the first year of lifachasthma, allergic rhinitis, or eczema at
age 5 years, transient wheezing was significarsbpeiated with low household income
(Celedon, Litonjua, Ryan, Weiss, Gold, & Leickl\d(B).

In order to explain the relationship between SE& diseases, Warren &
Hernandez (2007) stated, “The reason SES has bemnsistently associated with
disease is that it embodies resources like knov@eagney, power, and prestige that can
be used in different ways in different situatioasvoid risks for disease and death.”
People who are relatively better off use their axi@ge to avoid risks and to adopt
protective strategies that enhance health andbestlg no matter what the risk and
protective factors happen to be at a given poititie.

There is a growing body of evidence implicatingiseconomic status as a risk
factor for asthma in adults and that socioecondautors may increase the risk of the
disease in many ways. The argument here is thatsexe to harmful agents may be
related to occupational, residential and lifestgletors, which may depend on social class
(Li, Sundquist, & Sundquist, 2008). In their study, Sundquist, and Sundquist (2008)
investigated the association between socioeconstaius (education), occupation and
hospitalization for asthma among men and womenye2@s of age and found that

socioeconomic status (education) and occupatiamedasignificantly increased or
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decreased risks of hospitalization for asthma. Adiog to them, men and women with a
high educational level had a slightly lower riskhafspitalization for asthma (Cl= 0.57
for men and 0.59 for women), whereas those withelosducational levels (waiters,
chimney sweeps, bricklayers, welders, farmers, @achoaders, etc.), all with the same
occupational titles in two consecutive censused dudstantially higher risks of
hospitalization for asthma than the reference g@p6o Cl = 1.01 for men and 1.03 for
women).

Indicators of socioeconomic statudn a general description of socioeconomic
status, Duncan, Daly, McDonough, Williams (2002plexned that indicators of SES are
meant to provide information about an individuatsess to social and economic
resources. As such, they are markers of socidioakhips and command over resources
and skills that vary over time. Link, Phelan, Mieahd Westin (2008) considered SES as
instrumental to healthy lifestyle as well as theedepment of diseases. According to
them, SES affects the distribution of stress, mnflces the development of healthy
lifestyles or provides resources that allow peaplavoid risks and adopt protective
strategies. Duncan, Daly, McDonough, Williams (20@2ntified education, occupation,
household income, and wealth as some of the iraticatf SES, with education and
occupation as the most frequently used indicateesording to them, numerous
indicators of SES, including occupation, educatanrg household income have been
shown to affect health outcome.

As noted in Phelan & Link (2005), there is a stromgll-established, and very

robust association linking both morbidity and mbiyeto educational attainment,
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occupational standing, and income. According to&Brugan (2007), data from
European countries have shown that chances of pueendeath were found to be higher
among people with a lower educational level, a lonveome or a lower social position.
In confirmation is Allin, Masseria, & Mossialos (@9) statement that income and
education are indeed considered determinants loédlth and hence of use in health care
services. The fact that various SES indicators oagyure different aspects of overall
health risk suggests that a systematic examinafitime explanatory power of a variety
of SES indicators is required before an optimab$@tdicators can be recommended.
For the present study, the following indicatorsofioeconomic status have been chosen
for review.

Education. Level of education is considered an important iattic of health
status because it appears to lead to better H@alticreasing knowledge about health
and promoting behaviors to maintain health and@padte in prevention activities
(Mckenzie, Pinger, & Kotecki, 2005, p.295). CorvalAmigo, Bustos, and Rona (2005)
described education as a proxy measurement of @squtential in the marketplace,
which they measured as years of full-time educafitre result of their study showed
that those who did not own a car and were lessagddavere more likely to report
wheezing and another asthma symptpr.05). Higher education and not being
registered with social servicgs £ .01 andp = .03, respectively) were risk factors for
atopy. Lack of a private car and less educatiorevaso risk factors for BHRp(= .02

andp = .003, respectively)
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In a study by Duncan, Daly, McDonough, Williams @2), education was described
as an important determinant of individuals' workl @sonomic circumstances, which are
themselves linked to health through specific warkditions and levels of consumption.
Education may also be associated with health thraisgconnection to health behaviors.
In their explanation, these authors stated thahitjeer one's level of education, the more
likely one is to engage in a range of health-enimnself-maintenance activities. Years
of completed schooling are reported with reasonaéage and reliability and are a
meaningful indicator of SES for virtually all adsifThese authors regarded education as
a marker of early life circumstances, with no reeecausation problems resulting from
linking education with health outcomes at oldersage

Laurent, Pedrono, Segala, Filleul, et al. (2008gstigated and tested the short
term relations between air pollution estimatedatlevel of small sub-city geographic
areas, asthma attacks and the influence of soaioetic deprivation, also measured at
this level, on these relations, using 450,000 iitaaks of Strasburg located in the Bas-
Rhin district of France. Among the data used fefrtAnalysis are two studies focused on
socioeconomic indicators measured by small areabeke studies, the researcher
observed that carbon monoxide and ozone had segrféct on asthma hospitalizations
of Californian children aged 3-18 years in zip dearacterized by lower educational
attainment. As reported inPhelan & Link (2005),d&rice from researches show that for
both men and women, adjusted mortality rates arehrhigher for those with less than

12 years of education compared with those withri@are years (Males =. 745.8;
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females = 407.1 as opposed to 275.3 for males @&hdb Tor females with more than 13
years of education).

According to Sobel et al. (2009), recent studiegeHaund limited ‘health
literacy’ (one’s capacity to obtain, process, andarstand health information in order to
make appropriate decisions) to be associated wibingp patient understanding of and
inadequate self-care for chronic diseases, inctudsthma (Gazmararian, Williams,
Baker & Peel, 2003; Williams, Baker, Honig, Lee &WMan, 1998; Wolf, Davis,
Arozullah, Penn, Arnold, Sugar et al., 2005; DaWslliams, Marin, Parker & Glass,
2002). Recent evidence suggests that certain matéal disparities in health outcomes
are mediated by patients’ literacy abilities. Sokéehl. (2009), reported that in the above
mentioned studies and other health literacy studisgcan American race has been
linked to less education and inadequate literadissisobel, et al. (2009) conducted a
study to develop and pilot test a novel educatoah ¢alled Asthma 1-2-3 that
incorporates best practices derived from adultditg and cognitive factors research but
culturally tailored to the African American commuyiThe goal of the tool is to simplify
and standardize asthma education with the aimsaframgy that patients have a functional
understanding of the disease and how to preventreamhge symptoms. The result
showed that while participants across all literlsaels demonstrated significant
improvement in their overall knowledge of asthmmafvatching Asthma 1-2-3,
participants with adequate literacy skills leartigel most while those with low literacy

skills gained the least. In other words, knowledgeres significantly improved from
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pretest to posttest following presentation of teeedoped tool for subjects across all
literacy levels (Pretest: Mean = 4.2 [SD = 1.6]stest: M = 6.8 [SD = 2.0], p\0.001).

Occupation. The importance of occupation as an indicator ofcaemmnomic
status has been greatly documented. Occupatiostisimental to poor or good
economic status and as such, is responsible fodatd or substandard living
environment. Occupation represents exposure tpshehosocial and physical
dimensions of work arrangements, as well as a rahggpected earnings and social
capital in the form of relative standing or prest{@uncan, Daly, McDonough, Williams
(2002). According to these authors, indicatorsadfupational class are widely used in
other industrialized countries and have been fdaorize robust in predicting variations in
health status. As such, occupation is regardedcaseaSES variable in measuring social
inequalities in health. For instance, in a studsestigating the relationship between two
indicators of socioeconomic status (education arudipation), Hruba et al. (2009) found
that blue collar jobs and /or low education withadmng habits are possible high risk for
lung cancer development. In a study to show thaiogiship between causes of death and
social class, Fat and Drugan (2007) found thatethre statistically significant
differences between the frequencies of diseasesnnection with occupation and place
of living (p < 0.05).

In addition to being an indicator of socioeconosti&tus, most occupations are
instrumental to the development of diseases. Sifa008) noted that over 200 industrial
materials cause occupational asthma. The 2003qatioln of the American Thoracic

Society also attributed about 15% of all asthmaelsas COPD cases to occupational
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origins (Baur & Latza, 2005). In the United Kingd@lK), occupational disease is one

of the recognized important causes, with the rakaltup to 15% of all adults with new
onset or recurrence of asthma have occupatiorfainas{Simon, 2008). Report from
Sweden showed that the risk of delivering an infargoor condition, varied between
socioeconomic groups, despite universal health margsion in Sweden. Manual
working mothers were more likely than non-manuadef-employed mothers to have an
infant with persistently low Apgar scores (the mo@tnmonly used measure of newborn
infant well-being), an association that remainddraddjusting for maternal education
and other risk factors (Odd, Doyle, Gunnell, LeWibjtelaw, Rasmussen, 2008).
Income and wealth.Income is regarded as a useful measure of socioeton
position because it is directly related to the mateondition that may influence
health...Under the framework of the sanitary apprazdche 19 century, improved
material conditions involved adequate housing, @woce of hunger, safe water supply,
and the reduction of environmental hazards thromgéte removal and treatment.
(Berkman & Kawachi, 2003). Several studies in b United States and the United
Kingdom have associated the indicators of wealthei@th. Among them is Duncan,
Daly, McDonough, Williams (2002) who found that aomic indicators (household
income and wealth) are considerably more sengitiae traditional (education and
occupation) ones and suggested that the formetdbewa standard feature of the US
measurement system for monitoring links between &fktbhealth. Daly et al. (2002)
showed that wealth (or some other measure of pexmtancome) is much more strongly

related to health than is a single measure of ircom



88

In an analysis of the empirical relationship betwaeset of SES indicators and
mortality for a nationally representative samplenafividuals, Duncan, Daly,
McDonough, Williams (2002) used a unique datateetPanel Study of Income
Dynamics (PSID), and evaluated the predictive pafer variety of SES indicators.
Although the data includes the traditional SESaathrs of education and occupation,
their analysis focused on the relatively negleeéeohomic indicators of SES.

In order to explain the magnitude of economic peablKahn & Pearlin (2006)
reported that among the array of chronic stregbatspeople may confront in their daily
lives, there is probably none more pivotal thanneooic hardship (Fei, Hilgeman,
Durkin, Allen, & Burgio, 2009). In support of thstatement are Hanratty, Holland,
Jacoby, & Whitehead (2007), who found that numestudies have linked financial
strain with negative physical and mental healtltontes throughout the life course.
Lincoln (2007) also confirmed the problem of incoméis statement that although rates
of poverty are higher earlier in the lifespan, fingl strain has been identified as an
important stressor experienced most frequentlgterllife. This author specifically
mentioned members of the minority group as onertteat experience greater financial
strain throughout the life course because of dppronate levels of poverty, compared
with Whites (Fei, Hilgeman, Durkin, Allen, & Burgi@009).

In a study to determine if wealth is a more sewsitndicator of socioeconomic
status than income in a population in which maryppeare retired, Allin, Masseria, &
Mossialos (2009) found that greater wealth predickentist use more strongly than did

higher income. The analysis of their result shotied in almost all countries, the odds
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of visiting a dentist were higher for richer indivials, both in terms of income and
wealth. Furthermore, wealth had a stronger, mamifstant effect on dentist visits than
income in Belgium, Denmark, Germany, the Netherdamatd the United States (Allin,
Masseria, & Mossialos, 2009). In addition, CorvalAmigo, Bustos, and Rona (2005)
found that those possessing fewer household belgagvere more likely to have asthma
symptoms (wheezing< .05, or wheezing and another asthma symppm0Q01). Lieu

et al. (2002) constructed a multivariate modekst tvhether the black-white disparities
in the AAP asthma subscales persisted after adgstr other sociodemographic
variables. In the final model, worse asthma physiealth status was associated with
household income of <$20 000/y (8.5 points lower; .0002), household income of $20
001 to $40 000/y (5.6 points lower; p = .02), iragiag family size (1.2 points for each
additional member; p=.002), and living in a singbi4lt household (3 points lower;
p=.02).

Neighborhood characteristicsNeighborhood characteristics have been strongly
linked to the development of diseases. Cagney, Bimyy and Wallace (2007) examined
the extent of the health advantage between foreayn-Latinos and U S-born persons of
the same socioeconomic status for the prevalenastbina and other respiratory
conditions, using a combination of data from thejgxt on human development in
Chicago neighborhoods community survey and tworadaga sources. The result of their
study, show that asthma and other breathing disexti#er in etiology, so they also may

differ in the extent to which they are affectedri®yghborhood characteristics.
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Wang, McGeady and Yousef (2007) conducted a studyentify patient, home

residence, and neighborhood characteristics ofi@nlwith asthma-related emergency
department visits. Medical records of children vatie (group A) or more than one
(group B) asthma-related pediatric emergency deyant visit were reviewed. Their
findings showed that a significantly higher peregpt of group B had Medicaid
insurance (p=0.04), history of asthma-related rabpations (p=0.04), and passive
tobacco smoke exposure. The use of Medicaid insaranggests poor income
neighborhood which in consequence has majorityrafkers. It was indicated that
neighborhood characteristics in the two groups vgerglar. Their finding led them to
conclude that “Smoking cessation counseling anslectoonitoring of patients with a
history of asthma-related hospitalizations andgpési with Medicaid insurance may be
helpful in decreasing emergency department viskséger and Higgins (2002)
suggested that the home may be a determinant thh8averal features of
neighborhoods with low socioeconomic status mayrdmute to poor health. Air quality
may be poor because of their proximity to sourdeshicle exhaust emissions such as
major roads, bus depots, airports, and truckingeourhese sources are also said to
create substantial noise exposure, which may lecaésd with a range of adverse health
effects. There may be sites of improper waste dalpohich can harbor pests that can
subsequently infest homes. Evidence show that berjoods of low socioeconomic
status, independent of individual-level risk fastare characterized by elevated rates of
intentional injury, poor birth outcomes, cardiovalse disease, HIV, gonorrhea,

tuberculosis, depression, physical inactivity, atlecause mortality. In a study to
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determine the general risk factors in the develagroasthma, Juhn et al. was reported
to have found that the relative risk of developasghma among children residing in
census tracts that face intersections with highveayailroads was increased when
compared with those that did not face highwaysadraads (Wang, McGeady, &Yousef,
2007).

Social dimensions of neighborhoods are anotheofdlat has been found to
either promote or affect health adversely. Sampsahcolleagues examined the relation
between collective efficacy (a combination of trissicial cohesion, and informal social
control) and violence in Chicago neighborhoods eorttluded that rates of
neighborhood violence were lower in areas with tuglective efficacy. In addition,
physical insecurity and violence can cause peapsay in their homes, thus limiting
physical activity.

On the other hand, Nepomnyaschy and Reichman (2@0@lucted a study to
assess whether the association between low birtghtvend early childhood asthma can
be explained by an extensive set of individual aeighborhood —level measures. The
finding that there is a strong association betweenbirth weight and asthma among 3-
year old children who were born in large US citiesained virtually unchanged after
extensive set of maternal demographic, socioeconianmedical, and behavioral risk
factors that are associated with both low birthgheand asthma were controlled, as well
as measures of neighborhood housing quality andrpowat the census tract level. Their
finding showed that the odds of asthma was mone tiva-fold elevated for low birth

weight children (Adjusted OR= 2.36; P<.001) Fromradications, the finding here does
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not necessarily mean that neighborhood charagtarisave no relationship to asthma,
but the only possible explanation to this findingyim be that low birth weight has other
individual risk factors not mentioned or controliedhe study.

Minority Children and Asthma

One major focus and controlled factor in this rewis minority children. This
study employs a cross sectional method to examinerity children in a community,
presumably with a very poor socioeconomic statosigb epidemiologists have shown
the importance of distinguishing the concept of $t6k race, more especially in the
United States, where official statistics often diahivith racial disparities in health with
socioeconomic disparities. Their findings have sholat the two are not the same,
despite the fact that racial minorities in the @diStates are overrepresented among
lower-SEP groups. In other words, race and SEP beea shown to have independent
effects on health, and interpretation of studiesgithese variables should acknowledge
that one variable may be a poor proxy of the other.

Reports have shown that a larger percentageradnity families are enrolled into
Medicaid, which is a government sponsored heakbreamce for the under — privileged —
one indication of their socioeconomic status big tloes not explain the reason for the
high rate of asthma in a community.

Lieu et al.(2002) conducted a study on minoritydren in the Medicaid
program and found that black children have moreeasthma than their white
and Latino peers, a finding consistent across séddferent measures. For

instance, for daily anti inflammatory use, blacks lan OR of 0.64, C.1=0.45-
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0.90 P=.01; For LatinosOR=0.52,C.I= 0.33-0.82P=.005. Based on outpatient

visit for preventive asthma care in the past 6mgnitacks has a®R of 1.25,
Cl1=0.96-1.62, p=.09; For Latino®R=1.32,Cl= 0.96-1.82P=.089. Even after
adjusting for other variables, black children hadiPrasthma physical health
scores an average of 6 points lower (on a 1-10@)st&n white children (p =
.0001). Latino children were also found to have enmsthma symptoms than their
white counterparts, implying that asthma diseasesaccording to race Black
and Latino children in the managed Medicpapulations had worse asthma
status and were less likely to bging preventivasthmamedications than white
children The disparities in asthma status persisted afljgisang for
socioeconomic status and family structure.

Moseley and Hudson (2009) wrote about the disptagnate effect of asthma on
minority children, especially non-Hispanic blacldafispanic. These groups are known
to have a higher prevalence of asthma, more astblated office visits, ER visits, and
more asthma-related deaths than non-Hispanic whitdren. Despite interventional
strategies, which have attempted to reduce asthonbidity and mortality in the urban
inner city, the morbidity and mortality statistieamain unchanged for children of African
Americans and Hispanic children of African desg@&abinson Jr, Calmes, & Bazargan,
2008). In addition, Liao, Morphew, Amaro and Galg@06) wrote that the challenge of
controlling asthma among ethnic minority childrdritee inner city is particularly
difficult because these underserved children hayleen rates of asthma hospitalization

and death. Substantiating this assertion are stdidien major metropolitan cities, which
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suggest a two to tenfold higher rate of hospitéilimaand death in impoverished non-
white neighborhoods when compared to adjacent matdantaged neighborhoods or
national norms. According to studies, the prevaesicasthma is also inversely
correlated with family income, where families wiah annual income of less than
$15,000 are almost twice more likely to have asttima those earning greater than
$75,000 (Liao, Morphew, Amaro & Galant, 2006).

Discussion and Summary

This literature review sought to establish thatgbkesistence of asthma in
minority children is as a result of several factitvat exist in the child’'s
immediate environment. Hence, the present studipeeghb socioeconomic and
environmental factors that are contributing todiegelopment and persistence of
asthma among minority children in the South Bradew York City.

Since the environment is a very broad topic, itasvery clear which of the many
environmental factors is contributing to asthmaninority children. Though, some
studies have established some association betwe®mesonomic status and diseases
little has been done to prove the association@thiee major variables of interest
(asthma, socioeconomic status, and the environnmrergjation to the population of
interest in this review.

Consequently, this study employs the theoreticatepts of environmental and
social ecology models to address the issue of Goeseof Asthma among the Minority
Population in South Bronx, New York City. The clomf these two models rests on the

fact that they recognize the individual as a proaddis / her environment and therefore
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address the issues in the environment that mighdeb@nental to the individual's health.
Therefore, this study is intended to add to theteng knowledge on asthma,
socioeconomic status, environment, and minoritidcan with the hope of creating
awareness and in consequence bringing about d shaiage. Chapter 3 will give a
detailed explanation of the methods that was enguldg answer the research questions

and hypothesis stated in earlier chapter.
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Chapter 3: Research Method

Introduction

This is explanatory cross sectional research ambédkentifying the
socioeconomic and environmental correlates of astimnminority children from the
South Bronx in New York City. The social ecolodit@ory and theory of
environmental health, which formed the theoretizis of this research, have shown
that an individual does not exist in isolation bata product of his/her environment.
Therefore, any inadequacy or abnormality emandtomg an individual’'s environment
calls for an explanation, and as such justifiesdfason for the choice of this explanatory
method of research. This section of the studyrieest the study design used, study
sample, sampling method, rationale, and data asatysthod.
Study Design

A cross sectional study design with a survey modl@lquiry and a quantitative
method of analysis was used to determine the oglship between parents’
socioeconomic status, exposure to environmentébfscand asthma in minority
children. The decision to employ a survey modehqtiiry is based on the fact that this
research involves a cross section of a populatismg a quantitative method and a
survey design provides a quantitative or numergcdption of trends, attitudes, or
opinions of a population and enables the reseagderalize or make claims about the
population from sample results (Creswell, 2003).

To this effect, | embarked on primary data coltettand analysis using a parent

administered questionnaire in order to measuredhables of interest and examine the
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relationships among them. The questionnaires wette inailed and hand delivered
through personal contacts to parents residing striots 9 and 10. In order to identify
addresses in Districts 9 and 10, | used the phoeetdry to obtain the zip codes there.
Then, | used personal contacts to obtain addressds identified zip codes that had
potential participants with children within the dyuage range. My intention was to mail
the questionnaires to participants’ addresses md daliver them. Therefore, | identified
addresses of potential participants through petsmrdacts in Districts 9 and 10.

The decision to use mailed questionnaires in amdito hand delivery stems from
the fact that mailed questionnaires usually yiaklmost reliable information, especially
when closed questions are used, when the ordehnithwjuestions are answered are
unimportant, and when the questions and formasianple and straightforward
(Singleton & Straits, 2005). Inasmuch as mailedstjoanaires often have low response
rates and do not allow for detailed written resgsnshey are inexpensive to administer
in that they require little or no facilities an&#t and give respondents time and privacy
(Trochim, & Donnelly, 2007).

Study Sample

In describing the study sample, it is importangitee an overview of the South
Bronx and its population. The South Bronx, a pathe New York City borough of the
Bronx, strictly refers to the southwestern portodrthe borough. The true South Bronx,
which is a very small area, extends from the sauthip of the borough north to 149
street. This includes neighborhoods of Tremontyesity Heights, Highbridge,

Morrisania, Soundview, and Hunts Point. Castle ldiBometimes also considered part of
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the South Bronx (New York Daily News, 2010). Ke{#©09) described the South Bronx

as an area with an average household size of 21298 median household income of
$40,297. In addition, 20.9% of the homes in thetB@&ronx have children.
Nevertheless, its total population in 2000 stoo82&,412, which represents about 40%
of the population of the Bronx, showing a growtteraf 11.8% between 1990 and 2000,
which is slightly higher than that of Bronx courfiyd.7%) and New York City (9.4%),
and double that of New York State (5.5%; Zimmern2092). Population sectors within
the South Bronx have changed in size over thedexstde in different ways between
1990 and 2000 with the Black population declinibg 8.5%) while the Hispanic
population has increased dramatically (by 18.8%)okding to this report, 39% of this
population is Black and 60% is Hispanic, which e5ants a higher percentage of Blacks
and Hispanics than those residing in Bronx CouNgw York City, and New York State.
This means that the percentages of the populatiemake Black and Hispanic are above
federal guidelines that define minority populatidosthe purposes of identifying
environmental justice issues associated with fé@eteons (Zimmerman, 2002).

According to the latest census, more than 40%oottSBronx residents currently
live at or below the poverty level. As a neighbatipthe South Bronx has struggled for
nearly 3 decades under the negative connotatioits mshme as a flash point for violent
crime, drugs, and unchecked urban decay. For mitinse who live there, life is
bounded on all sides by pollution and poverty (Ke#009).

Zimmerman (2002) described the South Bronx aremagprising of five

community districts in the southwestern portiorthed borough (also the county) of the
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Bronx in New York City. Two of these five districtBistricts 9 and 10) were sampled.
According to the 2005 statistics, there were apipnately a total of 106 elementary and
middle schools assigned to Districts 9 and 10 énSbuth Bronx. This results in a total
population of 61, 212 students in the two distrietkich gives an idea of the total
number of children residing in these two district$he South Bronx. Addresses of
participants from these two districts were obtaittedugh personal contacts. A consent
form and questionnaire were sent to each addrésstee. Therefore, each participating
parent received a consent form and questionnaicertiplete on behalf of his/her child,
and participants were expected to be parents tdfrehiin elementary and middle
schools.

The study population was 400, but 800 questionsauere distributed with the
expectation of getting a response rate of at @a%i. The distribution of the large
number was to make sure that enough surveys weautdthrned for the proposed
analysis because most people are reluctant to edengliestionnaires. Therefore, it was
safer to send out as many as possible. This numloerived from sample size
calculation using “The Survey System” calculatanfrcreative research systems (The
Survey System, 2007). There are tables and figekpkining the data collected and the
results. For instance, there is information ongbe@odemographic characteristics of the
study population, distribution of age among chifdoé study participants, distribution of
race among study participants, distribution of ggrainong children of study
participants, distribution of grade among childoérstudy participants, and distribution

of occupation and income among study participants.
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Protection of Study Participants

As primary research that involves primary dataestibn, ethical steps were
taken to protect the study participants in termeasffidentiality and harm (both physical
and emotional) because ethics is the key concemsearch (Babbie, 2007). To do this, |
submitted an application to the institutional revieoard of Walden University for
permission to conduct this study. Second, eachcgeating parent was required to sign
an informed consent that discusses the natureeddttidy, procedure, confidential and
voluntary nature of the study, and risks and bémefi participating. It was assumed that
majority of the study population had a basic knalgke of the English language. For
proper understanding, the wordings of the questizarwere very simple. Parents who
did not have a basic knowledge of the English laigguand had no one to translate for
them were excluded from the study. Since soci@aeh often represents an intrusion
into people’s lives (Babbie, 2007), my contact miation was included in the
guestionnaire for contact purposes.

The South Bronx of New York City is predominantlade up of minorities from
different racial backgrounds, languages, and i@tigji The research questionnaire was
such that it recognized and respected the partitspheliefs and culture. Since the
guestionnaires were completed at home, there w&srmoof coercion in responding to
the questions. The questions were answered aidbeetion of the study participants.
The completion of the questionnaire was strictliuntary, and respondents were not

enticed with any material gift. To protect the adehtiality of the study participants, the
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names of the children and their parents were ned dsiring reporting and all
information presented by the participants was keptet.

Ethical steps taken in this study were based ortifies of social research in
Babbie (2007) and the Belmont Repdthical Principles and Guidelines for the
Protection of Human Subjects of Resediidhational Institute of Health, 1979).
According to Babbie (2007), two basic ethical issaege “voluntary participation” and
“no harm to subjects” which means that study pgudicts were not coerced in any way
to participate in a study either by threats, intiation, or deceit and should not be subject
to physical, psychological or emotional harm. Ao the informed consent and
guestionnaire were included in the research report.

Sampling Method and Rationale

This study utilized survey method of data collectids stated earlier, the study
group was selected from two school districts in$loaith Bronx of New York City using
referral and convenience sampling. These are nbapility sampling method which
according to Singleton and Straits (2005) refengrazesses of case selection other than
random sampling. In as much as nonprobability semgpto not control for investigator
bias in the selection of units” and their pattefwariability cannot be predicted from
probability sampling theory, thereby making it inggible to calculate sampling error,” it
is less expensive and appropriate when dealingavitinge population with few cases
(Singleton & Straits, 2005, p.132).

Referral and convenience sampling are appropriatthis study because referral

sampling targets populations that comprise of sewdgroups of the larger population,



102

and convenience sampling simply selects a requisiteber from cases that are
conveniently available, thereby avoiding the cdstxdensive screening and waste of
time (Singleton & Straits, 2005). Addresses wesmnttdied through personal contacts
from Districts 9 and 10, and questionnaires wettgeeidistributed in person or mailed to
homes.

The decision to limit the study population to chéd in elementary and middle
schools was based on the large number of asthetaliren the researcher noticed in
one school district alone. For instance, out af68 students enrolled in 10 elementary
schools in district 9,471 were identified as astticsgAsthma initiative program,
Quatrterly report, 2009). Secondly, Grades k-8 faitkin the age range of 5 to 14, the
age group that has been found to be mostly affdnyeasthma. Data from the National
Health Interview Survey (2003) showed that asthsreasignificant problem with 13.9%
of 5- to 14-year-old children nationwide diagnoseéth asthma during their lifetimes and
9.5% reporting asthma symptoms in the previous @@ths. A survey of 19,138 children
in grades K-5 in Texas also showed that 8.5% othikelren had a current diagnosis of
asthma (Petronella, Bricker, Perrotta, Brown, BE&006).

Although there are cases of asthma among oldedrehi) the 4 to 16 year group
is the group often in emergency rooms and prorastioma attacks, consequently
resulting in numerous absences in school. Infolwndtiom a school nurse, Ms.
Crawford, at P. S 230 in District 9, Bronx Countyplied that the reason for this high
rate of asthmatics within this age group (4-16 searthat most of these children lack

the knowledge to manage their asthma on their dwoording to research, self-
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management of asthma has been shown to reducerelases! to hospital admissions and
visits to emergency departments (Becker, FilukleGgdie, McColm, Piwniuk, Thomas,
Watson, 2009). Hence, the inability of 4 to 16ryads to manage their asthma has
resulted in incessant attacks of asthma leadimgn@rgency room visits and subsequent
absences from school.

Consequently, most parents of elementary and mitdieol children choose to
report their children’s asthma to the school nuusdike parents of high school children,
who assume that their children are old enough talleatheir asthma medications and as
such do not require the assistance of the schasesuHence, their children’s asthmatic
conditions are never reported to the schools’ rausreover, older children are more
aware of the signs and symptoms of asthma and tehese their medications.

Children were automatically included in the studywplation if their parents
returned the questionnaire. Children were deemeldyible for the study if they were not
in elementary or middle school, did not live in ®euth Bronx, or had relocated in the
last 6 months. The rationale for selecting onlydhgdren that reside in the South Bronx
and eliminating children who have relocated wasrtsure that the economic situation of
their parents was still the same with others incbvamunity. Data have shown that the
majority of the areas in the South Bronx are charaed with low income earners.
According to Robert Leibson Hawkins, an assistaotgssor of social work at New York
University, "One of the things you have in the $oBtonx is a high concentration of
poverty” ( as cited in Trapasso, 2008). This statenns supported by Zimmerman'’s

(2002) report of the Institute for Civil Infrastruce Systems (ICIS) at NYU’s Wagner
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Graduate School of Public Service. According ts tieport, in 1989, 39% of the

population lived below the poverty level. This &0 10% higher than the portion of the
population that have incomes below the 1989 povewtgl in Bronx County, almost 20%
higher than those in New York City and about thme®s than those in New York State
and the United States.

The sociodemographic characteristics of the stughufation are not expected to
be far from what previous researchers (Brugge, f@iarrasco, Zotter, & Leung, 2010;
Mutlu & Balci, 2010) have reported in their invegttion of asthma. The study
participants were mostly between the ages of 41&ydars and comprised of both male
and female of different races.

Sample SizeThe estimated sample size for this study is 40%s mamber was
based on an estimated population of 37, 938 (Wwlaphesents the total number of
students in two school districts), a confidencelef 95% and confidence interval of
.05%. This calculation was enabled by “The Survest&n” calculator from Creative
Research Systems (2007). Their formula for sarsigke calculation which was used in

deriving the sample size for this study is as fefo

Z*(p) * (1-p)

Where:

Z = Z value (e.g. 1.96 for 95% confidence level)

p = percentage completing questionnaire, expregseltcimal
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(.38 used for sample size needed)
¢ = confidence interval, expressed as decimal

(e.g., .04 = £4)

1.96 .38 * (1-.38)
------------------ = 362 (app. 400)
.05 * .05

It was estimated that a total of 400 parents frastrigts 9 and 10 would be
surveyed. Parents were selected from the abovelistiacts through referrals and
personal contacts. My intention was to distribigeaneen 700 and 1,000 questionnaires
with a response of 400 questionnaires.

Criteria for Eligibility. To be eligible for this study, study participantashbe
residents in the south Bronx or have relocated fileersouth Bronx in less than six
months. Children of study participants should bgrades kindergarten to eight and
should not be more than 16years of age at thedindata collection. Children are
automatically included in the study if their paenbmpleted and returned the
guestionnaire.

Demographic Data.The demographic data that were collected from tineys
participants include information on both parentd ahildren. Questionnaires were
structured to elicit information on race/ethniaitfyboth parents and children, educational
level of parents, parents’ occupation and incorhédien’s age and grade, birthplace,

location of residence, length of residency, ane typresidence.
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Description of Study Variables

The selection of study variables was based oentk@onmental and
socioeconomic factors contributing to the develophod asthma in minority children.
Among them are dependent variables such as sdffpegported asthma, presence of
night time asthma, symptoms of wheezing, breathkss chest tightness or cough.
Independent variables include: both socioeconomicemvironmental factors such as
parental education, parental occupation, parentaime, neighborhood characteristics
which includes air pollution from traffic and smalgi living conditions described as
presence of mold in the home, overcrowding, lacgroper ventilation, presence of dust
and other allergens. There are also confoundinghas such as age and gender of child.

Table 1 below is a list of the study variables gty variable, their relationship to
the research questions and specific items on ttveginstrument.

Table 1Description of Study Variables

Name of variable Type of variable  Research questien  Item on survey
Medical history Independent ordinaResearch Question 4 Measured by items
variable 1, 2, 3, 65, 68,69,
70,71 ,72
Self/parent/ Dependent Research Question 3Measured by items
physician reported nominal/ordinal 66, 67, 73
asthma variable
Symptoms of Dependant Research Question 4 Measured by items
wheezing nominal/ ordinal 54, 55 ,56
variable
Breathlessness Dependant Research Question 4 Measured by items
nominal/ordinal 62, 63, 64
variable

Continued
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Name of variable

Type of variable  Research questien  Item on survey

Chest tightness or
cough

Dependant interval Research Question 4 Measured by iter
variable 57

>

Sneezing,

runny/blocked nose Variable

Dependant nominal Research Question 4 Measured by iter
58, 59, 60, 61

Parental education

Independent ordinBlesearch Question 1  Measured by iter
variable 45, 53

Parental occupation Independent ordinal Research Question 1Measured by items

variable 46, 47, 48, 49, 50

Parental income

Independent ordind®esearch Question 1  Measured by iter
variable 51 and 52

Air pollution from

Independent ordinal Research Question 3 Measured by iter

heating, traffic, variable 21, 22, 23, 36, 37,
industries, and 38, 39, 40,
cigarette smoke
Overcrowding Independent Research Question 3 Measured by iter
Ordinal/ nominal 19 and 20
variable
Presence of mold Independent Research Question 3Measured by items

and other allergens
in the home

nominal variable and 4 29, 30, 31, 32, 33,

34, 35, 43,44

Lack of proper
ventilation in the
home

Independent ordinal Research Question 3 Measured by iter
variable 24, 25, 26, 27, 28

Age Confounder-ratio Measured by items
variable 6

Gender Confounder Measured by items
nominal variable 4

Race Confounder ordinal Measured by items
variable 5and 7

Grade Confounder ordinal Measured by items

variable 8

Place of residence

Dependent ordinal  ResearchtiQuds Measured by items

Continued



108

Name of variable Type of variable  Research questien  Item on survey

variable 9, 10, 11, 12, 13,
14, 15, 16, 17, 18,
Breastfeeding Confounder ordinal Measured by items
variable 41 and 42

Data Gathering and Instrumentation

The data for this research was obtained througbtopumnaires distributed to
parents of children in the participating districfgiestionnaires were sent to parents of
children in districts 9 and 10.

The main instrument that was used in this datactdn is a survey questionnaire
modeled after three existing questionnaires butifieadoy the researcher to suit the
present study. Survey instrumentation is descrédsethe science of asking questions and
is responsible for a good sample survey (Singlé&t@traits, 2005, p. 263). In order to
obtain reliable and valid responses, the reseatdmetaken all possible precautions in
selecting the survey instrument for this reseafcha self administered mail
guestionnaire that requires comprehension and fiation of appropriate responses by
the respondents, the questions that were inclutdétei questionnaire are simple and self
explanatory.

This questionnaire is modeled after the “Childha¢tehlth Survey” prepared by
the Department of health services research and geamant, Texas Tech University
Health Sciences Center, and “The Childhood Asthmeve&y Instrument” used in the

ZAP project, which assessed the impact of cockroaokigens, dust mites, and
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environmental tobacco smoke on the severity ofdieease, and, on cost of care, school
days missed, and parent work days missed” (ZAP rmAathHome). Additional
information was obtained from the Child Health Qigsaire (CHQ-PF50), a paper-
and-pencil measure completed by parents of childgas 5 through 12 years.

The ZAP Asthma project is a “16 member public, gatévpartnership created to
reduce preventable morbidity and mortality fromhasa for children living in Atlanta's
Empowerment Zone.” The purpose of this projecbisgecifically combine the strengths
of scientific research and community action in ortdeaddress the problem of asthma.
The project utilized the "action research/partitipga research model," and the skills of
trained community health workers, who assist famsiln sustaining the environmental
interventions. This method enabled the identifamaand ameliorating of known asthma
triggers in the home environment of study partinoisaOverall, the study is designed to
“monitor the impact of reductions in exposure talgoach antigens, dust mites, and
environmental tobacco smoke on the severity ofitkease, and, on cost of care, school
days missed, and parent work days missed.” Thetiquesire (The Childhood Asthma
Survey Instrument) is made up 57 questions thasassl information regarding disease
management, periodicity of episodes, and sevefiggsthma, symptoms, hospital visits,
medical history, family and social history, paréwiscupation, Education, income and
insurance information.

The CHQ-PF50 includes a broad spectrum of child-family-focused health
areas divided into 12 concepts (Physical Functgnitole/Social Limitations— Physical,

General Health Perceptions, Bodily Pain/Discomfeamily Activities, Role/Social
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Limitations—Emotional/Behavioral (counts as two ogpts), Parent Impact Time; Parent
Impact Emotion; Self-Esteem; Mental Health; Behauvi@amily Cohesion; Change in
Health).

Lastly, “The Childhood Health Survey” contains Ifiestions divided into 5
sections. Section A focuses on the child’s genegalth; Section B is on the child’s
health care and insurance; Section C assessedsaledgiratory health; Section D
assessed the child’s home; and finally, Sectioadtded on pediatric asthma health
related quality of life supplement. All three inshents “Childhood Health Survey”
CHQ-PF50 and “The Childhood Asthma Survey Instruthare open documents and
can be obtained from the internet.

Since the present study seeks to identify factothe environment that are
instrumental to the development of asthma in mtgafildren, most of the questions in
the questionnaire focused on environmental problestead of biological or otherwise.
The questions were categorically designed to eksponses that show the demographic
characteristics of study participants, economigasion, educational background, living
conditions, physical functioning /general healthhad child and impact of asthma on the
child. To avoid ambiguity in the responses andnabée faster coding of responses, all
guestions are closed ended or fixed choices.

Validity and Reliability of Survey Instrument

The main aim of this research questionnaire idittt eesponses that will

identify the correlates of asthma among minoritydzen in the South Bronx of

New York City and as such requires a reliable amdvnstrument. An
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instrument is reliable and valid when it considienteasures what it is expected
to measure. According to Golafshani (2003):

Reliability and validity in quantitative researaveal two strands:

First, with regard to reliability, whether the réisa replicable. Secondly, with
regard to validity, whether the means of measur¢menaccurate and whether
they are actually measuring what they are intertdedeasure.

These two terms are very important in researcladme it helps in establishing
objectivity and authenticity of research conclusigKirk & Miller, 1986). Therefore, to
ensure the reliability and validity of the quesnaire for this study, questions selected
from preexisting questionnaires and those newlystanted will focus on obtaining
relevant information pertaining to the study.

Validity of the survey instrument. Trochim & Donnelly (2007) defined validity
as the best available approximation to the truth given proposition, inference or
conclusion. According to these authors, validitgsloot refer to measures, samples, and
designs but to proposition, inference, or concluslo another explanation, Kirk &

Miller (1986) stated that to focus on the validiyan observation or an instrument is to
care about whether the measurements have curretey (o the observations buy?), and
about whether phenomena are properly labeled (areathe right names for variables?).
Researchers generally determine validity by askisgries of questions, and will often
look for the answers in the research of othersgdpp000, p. 1). Therefore, in order to

obtain the validity of a survey instrument, ourdechould be on the study variables,
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how they are operationalized or translated in theey instrument and how reliable the
measures are.

To ensure that the questionnaire to be used snstiidy measures what the
researcher intends to measure, questions havecbastructed to focus on the three
variables of interest — asthma, socioeconomic statud environmental factors. For the
purpose of this study, the questions have beeguiesito assess four types of validity
namely: conclusion, internal, construct, and exdevalidity (Trochim & Donnelly,
2007, p.20- 21).

To test for these four validity types, questionseveonstructed:

1.To address factors contributing to the develogméasthma in order to confirm that
there are socioeconomic and environmental factmgributing to the development and
persistence of asthma among minority children intS&ronx or to disprove that
environmental and socioeconomic factors have ragiogiship to the development of
asthma in minority children.

2. To identify causes of asthma such as time oétpasthma in the family, and so on.
Negative responses to these questions helped firraorg internal validity.

3. To draw out responses that were used in draeonglusions on other minority groups
of poor socioeconomic status within and outsidestag/country. This means that the
outcome of this study has a social implicationtteeo minority groups with poor
socioeconomic background and will therefore netatgsintervention processes or

government action.
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4. To achieve construct validity. By construct ddl, the researcher means the
approximate truth of the conclusion that the openatfization accurately reflects its
construct (Trochim & Donnelly, 2007, p.59). In orde obtain the appropriate responses
that will establish the relationship between pasesbcioeconomic status, environmental
factors and asthma in minority children, conteridity (a type of construct validity
described as a construct itself) was used. Contditlity was assessed by constructing
guestions that reflect the major areas of conaethis study such as parental income and
education, living conditions, time of onset of as#) and other demographic data. These
variables were operationalized to elicit requiregpponses which enabled the researcher
to make the right conclusion...

Reliability of the survey. Reliability is the extent to which a measurement
procedure yields the same answer however and wherias carried out or the degree to
which a research'’s finding is independent of aadidlecircumstances of the research
(Kirk & Miller, 1986). In another definition, Jopd@000) defines reliability as:

The extent to which results are consistent ovee tamd an accurate

representation of the total population under staahgl if the results of a

study can be reproduced under a similar methodokbgy the research

instrument is considered to be reliable. (p. 1)

Simply put, it means repeatability or consistentyneasurement and shows the
quality of the measurement (Trochim & Donnelly, 20p. 80-84). Reliability is
considered the “essential basis of all good rebédmecause “without it, the only

reason the reader of the research might have é@péiag the conclusions of the
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investigator would be an authoritarian respectlierperson of the author” (Kirk
& Miller, 1986).

Kirk and Miller (1986) identified three types oflisbility referred to in
guantitative research, which relate to: (a) therédego which a measurement,
given repeatedly, remains the same (b) the stalbilia measurement over time;
and (c) the similarity of measurements within aegitime period (pp. 41-42).

The questions that will be included in the survestiument are taken from
previously validated survey instruments (ISAAC, ZARd CHQPF50 questionnaires).
Therefore, the questions are assumed to be vatidediable.

The Questionnaire

The questionnaire comprises of 73 questions groupddr 5 headings namely:
General perception of child’s health; Demographizatkground of both parents and
child; Child’s living environment; Parents’ eduaatj occupation, and income
information; and Child’s respiratory health and figrhistory. The questionnaire elicited
information that pertains to the demographics oflgtparticipants, parents’ income,
education, living condition, time of onset of asthraymptoms of asthma, age of onset,
presence of pollutants in the environment, andiplessauses of asthma.

Data Management/Quality Control Procedure

| was solely responsible for administering andemting the questionnaire. Each
guestionnaire was enclosed in an official envelagdressed to identified parents.
Current and correct addresses of these parentsol&med from personal contacts.

Each returned questionnaire was carefully chec&edrfors, omissions, and incomplete
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responses. The data were analyzed using standadustetistical analysis software. To
maintain the confidentiality of the study data,ddta were kept under lock and key in a
safe place and with limited access.

Data Analysis Procedure

The descriptive statistics were used to descrilbesammarize the sample data in
manageable forms while the inferential statistic waed to draw conclusions from data
collected (Babbie, 2007). Descriptive statisticsawesed in summarizing the dependent
variables, independent variables, and covariatabi@s. The inferential statistic was
used to estimate the characteristics of the papualéitom sample data and to test the
hypotheses raised in this study thereby rulingamyt rival explanation that observed data
patterns, relationships or differences are duédnémce processes arising from sampling
error or other sources (Singleton & Straits, 200%pther words, the inferential statistics
were used to estimate parameters and test stakisyipothesis.

In survey research, the first step in data analgdise editing and summary of the
responses known as coding, data entry and errakiige(Singleton & Straits, 2005,
p.446). Therefore, at the completion of data ctilbes | developed a codebook which
helped in managing the various responses gatheyedthe respondents. First and
foremost, | developed appropriate code categonbih finally enabled the construction
of a codebook, the document that describes théidocaf the different variables and list
the assignment of codes to the attributes compdbkge variables (Babbie, 2007). The
construction of a codebook is necessary for the@mmon of data items into numerals or

numerical codes.
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Next, | inspected the data for necessary modificatiand choice of appropriate
statistical analyses. For easy analysis, the data modified by combining variables that
describe the same item, which enabled the reduofidiata size and unnecessary
duplication of items that might create redundafdyen the variables were tested for
possible relationships between the independentepdndent variables using bivariate
and multivariate methods of analysis. The Statssitaal software was used for the
coding process, data entry and analysis.

Univariate analysis. The first consideration in this analysis was a dpson of
how each variable measured in this study was diged, dispersed and the frequency of
each. This was done through the use of univariadéysis which is the analysis of a
single variable for purposes of description. Ineptwords, univariate analysis describes
the units of analysis of a study or a case in tash@ssingle variable - specifically, the
distribution of attributes that it comprises anldbak the researcher to make descriptive
inferences (Babbie, 2007,). In this study, univiar@nalysis examined each variable
listed for insufficient variation in responses, aing) information and any other
weaknesses that may be detected. This was donggthtbe frequency distribution table,
which shows the frequency of variables, averages naeasures of dispersion.

Bivariate analysis. The second part of this data analysis was sub group
comparison using bivariate and correlation anal\&igariate analysis was used to
analyze two variables simultaneously in order tieaeine the relationship between
them. There was a computation of the correlaticffment explaining the relationship

between the major variables of interest in thislgt{Babbie, 2007). The empirical testing
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of the relationship between asthma and its socinedgaphic and environmental
correlates was tested using chi square test. ClairedX) is based on the null hypothesis:
the assumption that that there is no relationsbtpiéen two variables (Babbie, 2007).

Multivariate analysis. In order to account for extraneous variables, maitate
method, the analysis of simultaneous relationsaipeng several variables (Babbie,
2007) was used. For instance, the racial backgrotittte children was analyzed in
relation to their socioeconomic status, environrakfatctors and their development of
asthma. Specifically, the elaboration model of malate analysis, otherwise known as
the interpretation or Lazarsfeld method of datdymmwas used to explain the extent of
the relationship between the major variables @raggt (asthma, socioeconomic status,
and environmental factors) in this study. The etabon model which aims at
elaborating on an empirical relationship amongalaas for the purpose of interpreting
the relationship among them is one method for domdjivariate analysis (Babbie,
2007). This method of analysis helped the reseatochenderstand the relationship
between parents’ socioeconomic status, environrhiami®rs, and asthma in minority
children because it offers the clearest availaldeipe of the logic of causal analysis.

In recognition of the theoretical assumption o§tkiiudy and antecedent variables
that might produce spurious statistical associatitime researcher used relationship
modeling in conjunction with the elaboration modéiis helped in specifying
hypothesized relationships among the explanatatgbigs thereby accounting for
random or chance variables (Singleton & Strait®52(.487). This entails the use of

multiple logistic regression analysis, which pra@sdnformation on the impact of an
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independent variable on the dependent variablesvgnihultaneously controlling for the
effects of other independent variables (Singleto&té&aits, 2005). Below is a summary of
the analysis procedure that was used in this study.
A Summary of the Data Analysis Procedure

As stated above, this study utilized the desargpéind inferential method of data
analysis in analyzing the data collected. The ftep was to identify and group the
guestions according to their question/responsedarmiext, was to identify questions
addressing the four hypothesis types, expectedmgs, demographic information, and
the statistical method of analysis. Each questiaa analyzed based on information on
tables 3 and 4 below.
Table 2 below is a grouping of questionnaire iteosording to type of question /

response format.
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Table 2

Items on Questionnaire and Type of Question/RegpBasnat

Item on questionnaire Type of question / Respdmseat

Questions 1, 2, 3,4, 5, 7, 8, 14, 15, 16Nominal
21, 24, 25, 26, 27, 29, 35, 36, 37, 38,

40, 52 53, 61, 68, 69, 70, 71, 72, 73

Questions 4, 10, 13, 18, 20, 33, 34, 40Dichotomous

41, 59, 60, 62, 63, 64, 67, 72

Questions 17, 22, 23, 31, 32, 39, 43, Cumulative

44, 56, 65, 73

Questions 23, 28, 40, 42, 46, 47, 48, Filter/Contingency

49, 54, 55, 56, 57, 58, 66

Questions 6, 9, 11, 12, 13, 19, 44, 47,Fill — in — the — blank

49, 50, 55, 57, 67

The questionnaire which is modeled after threst@g questionnaires contains
73 questions grouped under 5 headings. All thetouressare structured with five
guestion/response formats. The response formadkinskis questionnaire are as

follows:
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1. Dichotomous response format-This is required whguoestion has two
possible responses ex. Yes/No, agree/disagree/Fhige

2. Nominal response format — a response format theahrmimber (which is
used as a place holder) beside each choice. Numgb@sponses just help in
speeding data entry.

3. Cumulative scale response format — a response ftdahaiarequires
respondents to check each item with which theyeagre

4. Filter or Contingency response format — When a tijpress asked to
determine whether respondents are qualified orrexpeed enough to answer
a subsequent one.

5. Fill-in-the-blank response format- used to colléata for a number of
different response types. For example, asking fespondent’s gender
(Trochim & Donnelly, 2007, p.101-102

The table below shows the four hypotheses fordtudy, items on the

guestionnaire explaining each hypothesis, methaguahtification, and method of

statistical analysis.
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Detailed Explanation of the Hypotheses in Relatm@uestionnaire Iltems,

Quantification and Statistical Methods of analysis

Hypothesis ltem on Method of Statistical
Questionnaire Quantification Method

Alternative /Null Questions 9, 10, Developing Univariate

Hypothesis (Ha/Ho) 1: 11,12, 13,14, categories that analysis, Chi

There is an /no association 15, 16, 17, 18, accounts for

square statistics

between parents’ 45, 46, 47, 48,  parents’ and logistic
socioeconomic status as 49, 50, 51, 52,  socioeconomic regression
measured by education, 53, status analysis
income and wealth,

neighborhood

characteristics, occupation,

and the development of

asthma in minority

children.

Alternative/Null Questions 36, 37, Developing Univariate
Hypothesis (Ha/Ho) 2: 38, 39, 40 categories of analysis,
There is an/no association factors in the Bivariate

Continued
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between exposure to factors

in the ambient environment

ambient

environment — Air

analysis, chi

square statistics

such as smoking, traffic pollution from and logistic
exhaust, and presence of smoke (1), Air regression
industries close to pollution from analysis
neighborhoods and industries and

development of asthma in traffic(2)

minority children.

Alternative/Null Questions 19, 20, Developing Univariate
Hypothesis (HA/Ho) 3: 21,22, 23,24, categories of analysis,
Conditions in the home 25, 26, 27,28, conditions inthe  Bivariate
such as overcrowding, poor29, 30, 31, 32, home that affect  analysis,
ventilation, presence of 33, 34, 35,43, health - regression

mold and other allergens 44, 56, 72
greatly contribute/do not
contribute to asthma in

minority children.

overcrowding( 1),

allergens (2), poor

ventilation (3)

analysis and chi

square statistics

Demographical information Questions 4, 5, 6, Developing

and symptoms / History of 7, 8, 13,54, 55,
asthma 57, 58, 59, 60,

61, 62, 63, 64,

categories that
account for

demographic

Univariate
analysis and
multiple

regression

Continued
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65, 66, 67, 68, information and analysis
69, 70, 71, 72, 73 symptoms of

asthma - age (1),

gender (2), place

and length of

residency(3),

symptoms of

asthma (3) history

of asthma

Summary
This chapter dealt with the research design anthedelogy used in investigating
the correlates of asthma among the minority poprah South Bronx, New York. It
includes a description of the study population, gl@msize, sampling method and
rationale, thorough explanation of data gatherirgg@dure, instrumentation and analysis
procedure. There was also an explanation of thdityabnd reliability issues and other

important procedures used.
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Chapter 4: Results

Introduction

The purpose of this current study was to quantigatiexamine the
socioeconomic and environmental factors contrilgutanthe development and
persistence of asthma among the minority populatiddouth Bronx of New York City.
The assumption in this study is that residenthief3outh Bronx have many cases of
asthma associated with environmental factors agid slocioeconomic status. This
assumption is supported by the theoretical backgtai this study, the theories of social
ecology and environmental health. In other wordis, tesearch study is intended to
statistically investigate and determine the assiocidetween status of asthma among
children in the South Bronx of New York City and@ats’ socioeconomic status,
environmental factors, and conditions in the hohweeffectively determine the effects of
these variables of interest-environmental factas socioeconomic status on asthma, the
following three research questions guided thisystadmely

1. Does parental socioeconomic status as indicatgzhlgntal income,

education, occupation, wealth, and neighborhoodacheristics contribute to the

development of asthma in minority children?

2. Do factors in the ambient environment (like smokimgffic exhaust, and

presence of industries close to neighborhoods)igwede minority children to

asthma?
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3. To what extent do conditions in the home such a&asarewding, poor
ventilation, and presence of mold and other allesgsntribute to the
development of asthma in minority children?

Based on these research questions, three hypothese$ormulated, tested, and
analyzed using a variety of statistical methodsamalysis. My three hypotheses are (a)
There is an association between parents’ socioesimmsiatus as measured by education,
income and wealth, neighborhood characteristiosygation, and the development of
asthma in minority children; (b) there is an asatian between exposure to factors in the
ambient environment such as smoking, traffic exhausl presence of industries close to
neighborhoods and development of asthma in minohtilgren; (c) conditions in the
home such as overcrowding, poor ventilation, aedattesence of mold and other
allergens greatly contributes to the developmemtstfima in minority children. It is in
consideration of these hypotheses and demograpfioienation that the following data
are analyzed and presented. In other words, tleeadlatanalyzed on the basis of the
above research hypotheses using the SPSS anatgtital Through these tools, the
univariate and multivariate analysis are carrieg and the selection of the variables was
based on their relationship to the hypotheses foclwvthe research was carried out and
whereby inferences are to be made. Thereforechapter provides a description of the
recruitment of study participants, demographic descriptive characteristics of the

study sample, and results of the analyses.
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Recruitment of Study Participants

Initially, the plan was to recruit study participafirom 10 schools in Districts 9
and 10 (five schools from each school districthhi@ South Bronx of New York City
using the simple random sampling approach. HowekerNew York City Department
of Education refused to grant permission to coltedt from the New York City public
schools on the pretext that the research is nate@lto education and cannot contribute
much towards their educational goals. After comsgltvith the study dissertation chair at
the time, |, with the approval of the Walden IRBctled to change the sampling method
to referral and convenience sampling, which invslgentifying zip codes in Districts 9
and 10, identifying contacts that will furnish méwaddresses of potential study
participants. In addition, | used the public phdirectory to identify addresses which
was also approved by the Walden IRB.

The first step was to identify personal contactdehtified four contacts, which
subsequently identified five additional contactgkimg a total of nine contacts. Through
these contacts, fliers were distributed in the Imeaghood of the chosen districts
informing and inviting residents to participatetive study. The response from the fliers
and employed contacts helped to obtain 236 addyre<swen that these addresses would
not provide the number of participants neededHw $tudy, | used the public phone
directory to obtain 300 more addresses. Most oattdresses identified have multiple
floors and apartments and so were more than enoughe distribution of the

guestionnaires.
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Between the spring and summer of 2012, 800 inforaoedents, questionnaires,
and stamped envelopes were sent to addressestiiti®i9 and 10 in the South Bronx of
New York City. Some of them were hand deliverethidmail boxes of potential study
participants while some were mailed. Out of the §08stionnaires distributed, 580
(72.4%) were completed and returned. Of these th@®e were 400 study participants
who met the inclusion criteria. Participants hadidcbn between the ages of 4 and 16
years, have lived in their present address fotasst than 6 months, were enrolled in a
school (K through 8 grade).

Descriptive and Demographic Characteristics of th&tudy Sample

The study population comprised of 400 participaatsuited from Districts 9 and
10 in the South Bronx of New York City. This samppresents the South Bronx
community, which is predominantly made up of th@anity population as evidenced in
the total number of Hispanics and African Americarduded in the study population.
Environmental and socioeconomic variables chosdraaalyzed in this study have the
potential of contributing to the development andspence of asthma among the study
population. The tables below summarize the deseeiptata of study participants.

Demographic characteristics.In order to obtain the demographic characteristics
of the study sample, the questionnaire includedtjes on age range of children, grades
in school, their gender, racial background andiaetahip to study participants. The

results are summarized in Table 4.



Table 4

Demographic Characteristics of the Study Sample4(0&;

Characteristics

Number of children

Percentage of children (4
(Age range of children)
4-6years 132 33.0
7-10years 151 37.8
11-16years 114 28.5
Missing 3 0.8
Grade
Kindergarten 50 12.5
£' - 5" grade 211 52.8
6" — 8" grade 139 34.8
Racial Background of Participants
Caucasian/Asian/Other 63 15.8
African American 192 48.0
Hispanic 144 36.0
Missing 1 0.3
Gender of children
Male 140 35.0
Female 260 65.0
Relationship of study participants
to children
Parents/Grandparents 336 84.0
Uncles/Aunts 11 2.8
Guardian/Other 33 8.3
Missing 20 5.0

0)
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The age range of the study population were 4 ta®yE3%), 7 to 10years

(37.8%), and 11to 16years (28.5%), while the gradeise study population ranged from
K — 8th grade. The table above (Table 4) showsdbabf 400 participants in the study,
12.5% of the children (50) are in kindergarten, 752 (211 children)are in the
elementary school {1— 5" grade), and 34.75% (139 children ) are in middheos| (6"—
8th grade). Furthermore, 35% (140) are male and @343) are femalelhe majority of
the study participants were African American (48%f)jle Hispanic and Caucasian
/Asian/Pacific Islander participants in the studynple made up 36 and 15.8%of the
study population, respectively. 13.75% (55 respatg)edid not indicate their racial
background and were grouped with Caucasians arahésis Other, making up the
15.8% shown on the table. This combination is @nabsumption that both Caucasian
and Pacific Islanders are classified as whites,taadnissing population might be other
groups that classify themselves as whites but @itber Caucasian nor Pacific Islanders.
Among these diverse racial groups are parents/gaardts (84%), uncles/aunts (2.8),
guardians/other (8.3), and 5% percent who did maicate their relationship the children.
Dependent Variable

The dependent variable in this study is asthmaetsrmhined or defined by self or
parent reported diagnosis, diagnosis by a docstihnaa medication prescription, and/ or
asthma medication usage. Therefore, questions asiexl to elicit information on the
status of asthma, age of onset, and its possibipteyns. Table 5 below summarizes the

results of the data collected.
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Table 5
Descriptive Data for Dependent Variable
Variables Number of participants  Percentage
Child ever had asthma
No 260 65.0
Yes 140 35.0

Was it confirmed by a doctor

No 266 66.5
Yes 134 33.5
Child currently taking any medication for

asthma?

No 263 65.8
Yes 137 34.3
Type of medication

Inhaler 99 24.8
Pills 30 7.5
Other 11 2.8
Missing 260 65.0
Age when child’s asthma was discovered

0 - 11 months 30 7.5
1-6years 90 22.5
10 years and over 19 4.8
Missing 261 65.3
Child had breathing problem right after

birth

No/ Don't know 334 83.5
Yes 65 16.3
Missing 1 .3
Child placed in an incubator after birth

No 345 86.3
Yes 55 13.8

Child intubated at birth

No 335 83.8

Yes 65 16.3

Continuet
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Child ever been awakened at night by
wheeze, cough, shortness of breath in the
last 12 months?

Wheezing 186 46.5
Cough 108 27.0
Shortness of breath/ Chest tightness 106 26.5

Table 5 shows that more than half of the partidip&85%) indicated that their
children do not have asthma. Among the number wHixated that their children have
asthma, 33.5% were confirmed by a doctor and 34m8léated that their children are
currently on medication for asthma. For most okéhstudy participants, the age of onset
of asthma varies. Thirty children (7.5%) were disred between the age of 0 and 11
months, 90 children (22.5%) between 1 and 6 yedrde 19 children (2.8%) were
discovered at 10 years and over. The majority efpbpulation was not able to confirm
the age of onset of their child’s asthma.

Most of the participants (83.5%) stated that tlbitdren had no breathing
problem right after birth, but 13.8% of the childneere placed in an incubator while
16.3% were intubated right after birth. The dasmahow that 46.5% of the children
have periodic attacks of wheezing, 27% periodiacktof cough, and 26.5% have
periodic attack of shortness of breath/chest tigggn The following bar chart (Figure 3)
indicates the percentages of children with /withesthma, with the taller bar showing the

number of children without asthma and the shoréershowing the number with asthma.
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Has your child ever had asthma?

60

40

Percent

207

0 T T
Mo Yes

Has your child ever had asthma?

Figure 3.Number of children with/without asthma.
Socioeconomic Characteristics of the Study Populatn

One of the major contributors of asthma as hypdtkesn this study is the
socioeconomic status of parents, which was measiyr@come, level of education,
employment status, years of employment, wealth,re@ighborhood characteristics.
Therefore, questions were formulated to elicit infation on socioeconomic status of

parents. Table 6 below summarizes the result.
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Socioeconomic Characteristics of the Study Poparati
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Variables Number of Percentage
participants
Parental Socio Income (household), in US $,
annual
70,000K and above 19 5.0
>10,000K and <70,000K 244 61.0
< or =10,000K 65 16.3
Missing 72 18.0
Current educational level of study participants
Some high school/high school diploma 89 322.
Vocational or some college/college degree 75 1 44.0
Professional/graduate degree 136 34.0
Educational level (at child’s birth)
Professional/ Graduate 24 6.0
Vocational 153 8.3
HS or less 223 55.8
Employment Status (at child’s birth)
Unemployed 104 26.00
Employed 296 74.0
Current employment status
Employed 169 42.3
Looking for work/laid off/ 118 29.50
disabled/homemaker/student
Retired/other 72 18.00
Refused/missing 41 10.3
Years of Employment
15years or more 68 17.0
10years or more 264 66.0
Less than 6months 68 17.0

Wealth(measured by sources of income/other
benefits

Continued
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Wages 123 30.8

interests from bank accounts/social 62 15.3
security  payments /retirement pensions

unemployment /disability/alimony or 215 53.8

child support/public assistance/aid for
families/SSI/WIC/Food stamps/other

Table 6 shows that more than half of the partidip&61%) have an income
between 10,000k and 70,000k a year, but 18% refiesdisclose their income. The
range used here is wide, but the idea is to idettibse earning an income that is
somehow sustaining as opposed to those earnilgydithothing. Initially, there were
five categories in the questionnaire but were pskal into three to enable easy analysis.
Educational level at child’s birth shows that mtiran half of the participants only had
high school or less (55.8%), but current educatiteveel show that those with
vocational/some college degrees (43.8%) are greatermber. For both employment
status at child’s birth and current employmentusta296 (74%) and 169 (42.3%) were
employed at both stages, 104 (26%) and 118 (2989 unemployed, 72 (18%) were
retired/other, while 41 (10.3%) refused to discltssr employment status. Among those
that were employed, 264 (66%) have been employetidfyears or more. For most of
the participants, sources of income ranges fromew480.8%), interests from bank
accounts/social security payments /retirement pessil5.5%), to unemployment
/disability/alimony or child support/public assist/aid for families/SSI/WIC/Food

stamps/other 215 participants (53.8%).
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Environmental Characteristics of the Study Populaton

Another variable of interest in this study is tm¥ieonmental factor, which is also
hypothesized as contributing to the developmeutsttima in children. Among these
environmental factors are conditions inside andidetthe homes of study participants.
The results of the analysis of the variables ne¢pto this factor are summarized in Table
7 below.
Table 7

Environmental Characteristics of the Study Popolati

Variables N %
Economic Description of Neighborhood
Economically developed 70 17.5
Somewhat economically developed/poor 233 58.3
Very poor 97 24.3
Length of Time in Present Neighborhood
1-5yrs 176 44.0
6 - 10 yrs 116 29.0
11-16 yrs 108 27.0
Satisfaction on maintenance in neighborhood
Very well satisfied 50 12.5
Somewhat satisfied/A little bit satisfied 193 .38
Not satisfied/ Don't know 157 39.3

Safety in Neighborhood

No 230 57.5
Yes 170 42.5
Amenities within the neighborhood

Restaurants/Entertainment centers/cultural 299 74.8
facilities/churches

Ethnic diversity 61 15.3
Industries 40 10.0
Home structure

Mobile home/Trailer 0 0

Continuet
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Apartment/ Single family house 380 95.0
Detached townhouse/Other 20 5.0
Length of Time in present Apartment/House

4yrs/5yrs/6yrs 66 16.5
7yrs/8yrs/9yrs/10yrs 120 30.0
14yrs/15yrs/16yrs 214 53.3
Number of People in Household

Less than 5 158 39.5
5-10 238 59.5
More than 10 4 1.0

Child have own room

No 253 63.3

Yes 147 36.8
Amenities in child’s home

Central heating 84 21.3
Ducted air heating (forced air heating) 81 21.0
Air conditioning 231 57.8

Fuel used for heating home

Gas/Electricity 160 40.0

Oll 69 17.3

Coal /Wood/Other 171 42.8
Window open when cooking

Most of the time 206 51.5
Some of time 75 18.8
Rarely/l do not have a door or window that 119 29.8
opens to the outside in my kitchen

Have extractor fan over cooker

No 242 60.5
Yes 158 39.5
Use fan when cooking

All of the time 35 8.8
Some of the time 163 40.8
None of the time 202 50.5

Continued
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Fan take fume outside

No 257 64.3
Yes 143 35.8
Child’s home have air conditioning

No 46 11.5
Yes 354 88.5
Age of carpet or rug in child’s bedroom

Less than one year 134 33.5
1-5 years old 76 19.0
more than 5 years old 190 47.5
Age of child’s mattress

Less than one year 154 38.5
1 -5 years old 171 42.8
More than 5 years old 75 18.8
Type of pillow used by child

Foam 173 43.3
Synthetic fiber/Feather 200 50.0
Does not use pillow 27 6.8
Type of bedding used by child

Synthetic/ Feather quilt 135 33.8
Blankets/ Wool 225 56.3
Other materials 40 10.0
Damp spots in child’s home

No 302 75.5
Yes 98 24.5
Visible Molds or Fungus in child’s home

No 307 76.8
Yes 93 23.3

Table Continue

Water damage in child’s building

Yes 270 67.5
No 130 32.5

Continued
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Outdoor air pollution from traffic, industries, etc
in child’s home

a lot 173 43.3
a little 79 19.8
not all 148 37.0
Passing cars near child’s home

Constantly/Frequently 321 80.3
Seldom 55 13.8
Never 24 6.0
Heavy vehicles passing near child’s home

Constantly/Frequently 335 83.8
Seldom 40 10.0
Never 25 6.3

Child’s mother smoke cigarettes

No 188 47.0
Yes 212 53.0
Anybody at present smoke cigarette in child’s
home
No 73 18.3
Yes 327 81.8
Pets kept in child’s home
Cat/Dog/Other furry pets 310 77,5
Bird 61 15.3
Other animals 27 6.8
Missing 2 5
Pests in child’'s home
Cockroaches 177 44.3
Rats/Mice 137 34.3
Other 86 21.5

The above data show that more than half of theggaaits (233/400, or 58.3%)

consider their neighborhood as somewhat econormidaileloped /poor and 299 (74.8%)
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participants expressed that their neighborhoods hestaurants/entertainment
centers/cultural facilities/churches, while 61 @P%) participants see their neighborhood
as ethnically diverse, and only 40 (10%) partictsaatknowledged the presence of
restaurants. On the question of how satisfied #reywith regard to maintenance in their
neighborhood, almost half of the participants 148 3%) expressed that they were
somewhat/a little bit satisfied and 157 (39.3%)resped dissatisfaction. Overall, 230
(57.5%) respondents expressed that they do nos&éelin their neighborhood.

Responses on outdoor pollution show that 173 (4B3@&&dicipants were very
much annoyed by outdoor pollution and 321 (80.3&)igpants expressed that cars
constantly pass their house. More than half ofpméicipants 335 (83.8%) also indicated
that heavy vehicles constantly pass their house.

Responses on home structure revealed that 380 (@&f&tgipants live in
apartment/single family house and 214 (53.5%) gigdits have lived in their present
homes for 12-16years. In response to number oflpeéoousehold, data shows that
more than half of the participants 238 (59.5%) ¢atked that 5-10 people live in their
household. Additionally, 253 (63.3%) do not haveitlown rooms.

With regard to amenities in the houses, 84 (21%)d®use central heating, 85
(21.3%) use ducted air heating, 231(57.8%) hascandition, 160 (40%) use
gas/electricity, 69 (17.3%) use oil, 171(42.8%) csal/wood/other, 173 (43.3%)
children use pillow made of foam, 200 (50%) ustopilmade of synthetic fiber/feather,
135 (33.8%) use beddings made of synthetic/feajhidt; 225 (56.3%) use

blankets/wool, while 40 (10%) use other materials.
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Additional questions directed towards conditiomghie homes show that about
205 (51.5%) of the participants expressed that kiaelykept a door or window to the
outside air open most of the times during theflast weeks when they were cooking
but119 (29.8%) rarely/ do not have a door or windbat opens to the outside in their
kitchen. Most of the participants (242/400, or 80)%lo not have extractor fans over the
cooker. Therefore, 242 (60.5%) do not use extrdetomwhen cooking. Subsequently,
257(64.3%) of participants expressed that theyatdave a fan that takes fumes outside
the house. Almost half of the participants 190 $4@)expressed that the carpet or rug in
their child’ bedroom is more than 5 years old aid (42.8%) expressed that the mattress
in their child’s bedroom is 1-5years.Data also shioat majority 302 (75.5%) of the
homes do not have damp spots and 307 (76.8%) dfaimes have no visible molds but
270 (67.5%) homes had water damage to the buildlintg contents, for example, from
broken pipes, leaks or floods. More than half ef plarticipants 310 (77.5%) indicated
that they kept cat/dog/other furry pets in the hentd (15.3%) kept birds, 27 (6.8%)
kept other animals. Additionally 177 (44.3%) pafgants have seen evidence of
Cockroaches in their homes, 137 (34.3%) have s@derece of rats/mice, and 86
(21.5%) participants have seen evidence of othgispe their homes. In addition to the
pets and pests in the homes, 212 (53%) mothersesmgérettes at child’s birth 327
(81.8%) participants indicated that someone incthikel’s home still smoke cigarettes at

present.
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Allergen Variables

These are another group of variables that depantacheristics inherent in the child’'s
environment that are instrumental to the onsestifraa. The result of the analysis of

these variables is summarized in Table 8 below.
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Table 8

Descriptive Characteristics of Allergen Variables

Variables N Percentage
Child had wheezing or whistling in the last
12months

No 282 70.5
Yes 118 29.5
Number of attacks of wheezing in the last 12months

0 282 70.5
1-5 75 18.8
6 —10 43 10.8
What made child’s wheezing worst in the last 12

months

Weather/pollen/fumes/dust/pets/wool 96 24.0

clothing/colds or flu/cigarette smoke/soaps, sprays
or detergents

Emotion/ other things 1 .3
Foods or drinks 18 4.5
Missing 285 71.3

Child ever had dry cough at night not associated
with cold in the last 12months

No 299 74.8

Yes 101 25.3

Child ever had a problem with sneezing, a runny
nose, or blocked nose not associated with cold or

the flu
No 255 63.8
Yes 145 36.3

In the past 12 months, child ever had a problem
with sneezing, or a runny or blocked nose not
associated with cold or the flu?

No 129 32.3

Yes 270 67.5

Continued
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Missing 1 .3

In the past 12 months, was this nose problem

accompanied by itchy-watery eyes?

No 207 51.8
Yes 193 48.3
How much does runny nose problem interfere with

child’s daily activities in the last 12 months?

Not at all 97 24.3

A little/ A moderate amount 214 53.
A lot 88 22.0

Missing 1 3

Child ever been breathless

No 236 59.0
Yes 164 41.0
Child ever had an attack of shortness of breath

during the day when at rest at any time in the last

12 months

No 221 55.3
Yes 179 44.8
Child ever had an attack of shortness of breath

following strenuous activity at anytime in the last

12 months

No 202 50.5
Yes 198 49.5

Ever been told that child has any health condiffons

Anxiety problems/ depression/ Sleep disturbance 212 53.0

Chronic allergies or sinus trouble/ chronic 27 6.8

respiratory, lung or breathing trouble

Other medical conditions 86 21.
Missing 75 18.8
Child ever hospitalized for a severe chest illn@ass

cold before the age of 2 years?

No 334 83.5
Yes 66 16.5

Child’s relatives with asthma, allergies or allergi
reactions

Continued
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Grandparents 200 50.0
Brothers/ Sisters 115 28.8
Uncles/aunts/cousins 85 21.3

Table 8 shows that the majority (70.5%) of thedigih had no
wheezing/whistling or attacks of wheezing during kst 12 months. For the 29.5% that
had wheezing and the 10.8% that had the most attadke last 12 months, the
wheezing was made worst in by Weather/ Pollens/daiiust/ Pets/ Wool/ Clothing/
Colds or flu/ Cigarette smoke/ Soaps, Sprays, terdents (24.0%) in the last 12 months.
It is also obvious from the datiaat 74.8% of the children do not have a dry coaigh
night apart from a cough associated with a coldhast infection. It is also evident from
the data that about 63.8% of the children had nblpm with sneezing, a runny nose, or
blocked nose when he/she did not have a cold ditdhmit in the past 12 months, about
67.5% of the children had a problem with sneezing aunny or blocked nose when
he/she did not have a cold or the flu. About 51&%be children expressed that this
runny nose problem was not accompanied by itchywyatyes in the past 12 months.
About half of the children (53.5%) indicated thiaitr runny nose problem had a
little/moderate amount of interference with thearly activities in the past 12 months.

From the data, we can also observe that abou%®6fQ@he children were never
breathless and 55.3% of the children had no atthskortness of breath that came on
during the day when he/she was at rest at anyitirttee last 12 months.50.5% of the
participants also indicated that their children hadattack of shortness of breath that
came on following strenuous activity at anytimeha last 12 months, but about half of

the participants (53%) have been told by a teadotigol official, doctor, nurse or other
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health professional that their child has anxieghtems. Data from questionnaire also
show that about half of the children (50.0%) hadistory of asthma, or other allergic
reactions such as eczema, hives, sinusitis, andishi
Chi Square Statistics and Fisher’s Exact test
Chi-square tests were run on each independentaratalgvariables that suitably
explains the three hypotheses in this study, ieotal investigate which independent
variable (X=all other variables) is potentially asmted with the dependent variable (Y=
status of Asthma). The use of the chi-squarenes$is analysis is very appropriate,
given that chi-square is designed to analyze catsjalata and given that the study
variables in this study have been categorized gebident=Y and Independent=X. Each
effect is presented as null {Hand alternative hypothesesyHs follows:
Ho: There is no relationship between Q66 (Has youd @ver had Asthma?) and
independent variable X.
Ha: There is a relationship between Q66 (Has yoddaher had Asthma?) and
independent variable X. In other words, the alteveahypothesis is that knowing the
level of Variable X can help to predict the levébsthma based on p-value < 0.05.
This process compared the independent variabléggtoccurrence of asthma in
children (see Tables 6-8 for detailed chi-squata)deSpecifically, the chi-square test
was used to determine whether there is a signifi@asociation between environmental
factors, especially conditions in the child’s horsecioeconomic factors, and asthma as
proposed in the three hypotheses for this studye résults of chquare analysis

comparing independent variables measured in thdygb asthma outcome indicates that
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majority of the variables appear to have no potdigtstatistically significant association
with asthma in children. However, four variablegevstatistically significant and nine
others have the potential for a positive assogigiiased on a p value of< 0.25).
Hypothesis 1

The first hypothesis predicted that there is anm@asion between development of asthma
in minority children and parents’ socioeconomidisteaas measured by education, income
and wealth, neighborhood characteristics, and ateup To determine whether there is
a significant association between the parents’agmtnomic status as measured by the
education, income and wealth, neighborhood chaiatits, occupation and the
development in minority children, a chi square tea$ applied by using SPSS. Table 9

shows the result of this analysis.



Table 9

147

Chi-Square Analysis of the Association betweendeddent Variables for Hypothesis

land Asthma

Variables Number/% of Number/% of Total Pearson p-
hadasthma-no hadasthma- chi value
yes square
test
Highest grade 1.567 0.471

some high/high
school diploma

53 (20.4%)

36 (25.7%)

89 (22.3%)

vocational or
some
college/college
degree

116 (44.6%)

69 (42.1%)

175 (43.8%)

professional or
graduate degree

91 (35.0%)

45 (32.1%)

136 (34.0%)

Cemploymentstat 0.498  0.919
us

Employed 107 (41.2%) 62 (44.3%) 169 (42.3%)

looking for 77 (29.6%) 41 (29.3%) 118 (29.5%)

work/laid

off/disabled/home

maker/student

Retired/other 48 (18.5%) 24 (17.1%) 72 (18.0%)
Refused/Missing 28 (10.8%) 13 (9.3%) 41 (10.3%)

Work type 1.876  0.599
health care 60 (23.1%) 39 (27.9%) 99 (24.8%)

workers

Office workers 52 (20.0%) 27 (19.3%) 79 (19.8%)

Others 132 (50.8%) 63 (45.0%) 195 (48.8%)

Missing 16 (6.2%) 11 (7.9%) 27 (6.8%)

employedtime

1=15yrs or more 41 (15.8%) 27 (19.3%) 68 (17.0%)

2=6mths or more 173 (66.5%) 91 (65.0%) 264

/1yr or more /3yrs (66.0%)

or more /5yrs or
more/10yrs or
more

Continued
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3=less than 6mths 46 (17.7%)

22 (15.7%)

68 (17.0%)

Annualhhincome 1.152 0.765
70k and above 11 (4.2%) 8 (5.7%) 19 (4.8%)
>10kand<70k 163 (62.7%) 81 (57.9%) 244
(61.0%)
<or=10k 40 (15.4%) 25 (17.9%) 65 (16.3%)
Missing 46 (17.7% 26 (18.6%) 72 (18.0%)
Timeinhood 0.984 0.611
1-5yrs 117 (45.0%) 59 (42.1%) 176 (44.0%)
6-10yrs 77 (29.6%) 39 (27.9%) 116 (29.0%)
11-16yrs 66 (25.4%) 42 (30.0%) 108 (27.0%)
Hooddescription 4961 0.084
economically 38 (14.6%) 32 (22.9%) 70 (17.5%)
developed
somewhat 160 (61.5%) 73 (52.1%) 233
developed/poor (58.3%)
very poor 62 (23.8%) 35 (25.0%) 97 (24.3%)
Hoodmakeup 0.740 0.39
people from two/ 122 (46.9%) 72 (51.4%) 194 (48.5%)
three racial
background or
less
People from 138 (53.1%) 68 (48.6%) 206
diverse or many (51.5%)
racial background
Amenities 4690 0.096
very well 26 (10.0%) 24 (17.1%) 50 (12.5%)
satisfied
somewhat/a little 132 (50.8%) 61(43.6%) 193 (48.3%)
bit satisfied
Not satisfied / 102 (39.2%) 55 (39.3%) 157 (39.3%)
Don’t know
Nhdxteristics 0.974 0.615
Restaurants/Entert 191 (73.5%) 108 299
ainment (77.1%) (74.8%)
centers/cultural
facilities/churches
Ethnic diversity 43 (16.5%) 18 (12.9%) 61 (15.3%)
Industries 26 (10.0%) 14 (10.0%) 40 (10.0%)
Safety 0.01F 0.916
No 150 (57.7%) 80 (57.1%) 230(57.5%)

Continuel




149

Yes 110 (42.3%) 60 (42.9%) 170
(42.5%)

Table 9 shows that none of the variables analyzedahp value of less than 0.05.
Since their p values are more than 0.05, we caclede that the variables tested under
this hypothesis are not statistically significart this point. Only the variables,
neighborhood description (p-value 0.084) and Amesiip-value 0.096) showed the
potential for a positive association and are tleeeincluded in the logistic regression
model.
Hypothesis 2

To determine whether there is a significant assiocidoetween development of
asthma in minority children and exposure to factothe ambient environment such as
smoking, traffic exhaust, and presence of industtlese to neighborhood, a chi square

test was applied by using SPSS. Results are sumedan Table 10 below.
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Table 10
Chi-Square Analysis of the Association betweengdeddent Variables for Hypothesis 2
and Asthma
Variables Number /% of Number/% of Total Pearson p-
hadasthma-no hadasthma- chi-square value
yes test
Outdoorpollution 0.683 0.711
alot 110 (42.3%) 63 (45.0%)  173(43.3%)
a little 50 (19.2%) 29 (20.7%) 79 (19.8%)
not at all 100 (38.5%) 48 (34.3%)  148(37.0%)
Passingcars 1.558 0.459
Colnstantly/freque 211 (81.2%) 110 (78.6%) 321(80.3%)
ntly
Seldom 32 (12.3%) 23 (16.4%) 55 (13.8%)
Never 17 (6.5%) 7 (5.0%) 24 (6.0%)
Heavyvehicles 2.006 0.367
constantly/freque 222 (85.4%) 113 (80.7%) 335
ntly (83.8%)
Seldom 22 (8.5%) 18 (12.9%) 40 (10.0%)
Never 16 (6.2%) 9 (6.4%) 25 (6.3%)
Smokecigarettes 0.637 0.425
No 126 (48.5%) 62 (44.3%) 188
(47.0%)
Yes 134 (51.5%) 78 (55.7%) 212
(53.0%)
Smokeatpresent 1.525 0.217
No 52 (20.0%) 21 (15.0%) 73 (18.3%)
Yes 208 (80.0%) 119 (85.0%) 327
(81.8%)

Table 10 shows that all the variables analyzed Ipava&ues more than 0.05 with only

one variable, smokeatpresent (p-value 0.217) thsahpotential for a positive
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association with asthma. Smokeatpresent is thiisded in the next model for further
analysis based on the range of 0.25 which is statily accepted as a variable with
potential positive association.

Hypothesis 3

Lastly, another chi-square test was run using SBSi8termine whether there is a
significant association between the developmemisttima in minority children and the
conditions in the home such as overcrowding, peotilation, presence of mold, and

other allergens (See Table 11 for results).
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Table 11

Chi-Square Analysis of the Association between Indig@ri/ariables for Hypothesis 3
and Asthma

Variables Number/% Number /%  Total Pearson p-
of of chi value
hadasthma- hadasthma- square
no yes test
Haveaircon .390° 0.532
No 28 (10.8%) 18 (12.9%) 46 (11.5%)
Yes 232 122 (87.1%) 354 (88.5%)
(89.2%)
Airsystems 2.081 0.353

central heating 49 (18.8%) 35 (25.0%) 84 (21.0%)

ducted air heating 57 (21.9%) 28 (20.0%) 85 (21.3%)

air conditioning 154 77 (55.0%) 231(57.8%)
(59.2%)
Heatingmthd 1.384 0.500
Gas/Electricity 108 (41.5%) 52 (37.1%)  160(40.0%)
Oil 41 (15.8%) 28 (20.0%) 69 (17.3%)
coal / wood / other 111 60 (42.9%) 171(42.8%)
(42.7%)
Cookingmthd 3.198 0.202
Gas/Electricity 161 84 (60.0%)  245(61.3%)
(61.9%)
Coal/wood 11 (4.2%) 12 (8.6%) 23 (5.8%)
Other 88 (33.8%) 44 (31.4%) 132(33.0%)
Doortoutsideair 1.232 0.54
Most of the time 129 77 (55.0%)  206(51.5%)
(49.6%)

some of the time 52 (20.0%) 23 (16.4%) 75 (18.8%)

Rarely/ | do not 79 (30.4%) 40 (28.6%)  119(29.8%)

have a door or

window unit that

opens to the outside

Havefan 0.133 0.715

Continued
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No/Don’t know 159 83 (59.3%)  242(60.5%)
(61.2%)
Yes 101 57 (40.7%)  158(39.5%)
(38.8%)
Usefan 5.853 0.054
All the time 26 (10.0%) 9 (6.4%) 35 (8.8%)
Some of the time 114 49 (35.0%)  163(40.8%)
(43.8%)
None of the time 120 82 (58.6%)  202(50.5%)
(46.2%)
Takefumesoutside 0.000 1.0
No/Don’t know 167 90 (64.3%)  257(64.3%)
(64.2%)
Yes 93 (35.8%) 50 (35.7%) 143(35.8%)
Chldcarpet 96 38 134 4.013 0.134
less than five years 96 (36.9%) 38 (27.1%) 134 (33.5%
more than 5 years 48 (18.5%) 28 (20.0%) 76 (19.0%)
No rug or carpetin 116 74 (52.9%) 190 (47.5%)
child’sroom (44.6%)
Chldmatress 423 0.809
less than one year 98 (37.7%) 56 (40.0%) 154 (38.5%)
1-5 years old 111 60 (42.9%) 171 (42.8%)
(42.7%)
mlgre than Syears 51 (19.6%) 24 (17.1%) 75 (18.8%)
0
Pillowtype 1.217 0.546
Foam 116 57 (40.7%) 173 (43.3%)
(44.6%)
synthetic 125 75 (53.6%) 200 (50.0%)
fiber/Feather (48.1%)
Does not usepillow 19 (7.3%) 8 (5.7%) 27 (6.8%)
Beddingtype 4396 0.111
Synl;heticheather 90 (34.6%) 45 (32.1%) 135 (33.8%)
qui
Blankets/wool 150 75 (53.6%) 225 (56.3%)
(57.7%)
Othermaterials 20 (7.7%) 20 (14.3%) 40 (10.0%)

Continuel
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Dampspots 1.317 0.252
No 201 (77.3% 101 (72.1%) 302 (75.5%)
Yes 59 (22.7%) 39 (27.9%) 98 (24.5%)
Molds 1.219  0.269
No 204 103 (73.6%) 307 (76.8%)
(78.5%)
Yes 56 (21.5%) 37 (26.4%) 93 (23.3%)
Waterdamage 3.619 0.057
No 184 86 (61.4%) 270 (67.5%)
(70.8%)
Yes 76 (29.2%) 54 (38.6%) 130 (32.5%)
Hmstructure 5.784 0.016
mobile home/trailer
apartment/Single 252 128 (91.4%) 380 (95.0%)
family house (96.9%)
detached 8 (3.1%) 12 (8.6%) 20 (5.0%)
townhouse/Other
Ownroom 2.695 0.101
No 172 81 (57.9%) 253 (63.3%)
(66.2%)
Yes 88 (33.8%) 59 (42.1%) 147 (36.8%)
Housepets 2.37F 0.306
cat/dog/other furry 206 104 (74.8%) 310 (77.9%)
pets (79.5%)
Bird 39 (15.1%) 22 (15.8%) 61 (15.3%)
Other animals 14 (5.4%) 13 (9.4%) 27 (6.8%)
Housepests 6.397 0.041
Cockroaches 105 72 (51.4%) 177 (44.3%)
(40.4%)
rats/mice 100 37 (26.4%) 177 (34.3%)
(38.5%)
Other 55(21.2% 31 (22.1%) 86 (21.5%)
Household 2.809 0.245
less than 5 95 (36.5%) 63 (45.0%) 158 (39.5%)
5-10 162 76 (54.3%) 238 (59.5
(62.3%) %%)

Continued
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‘ more than 10 3 (1.2%) 1 (.7%) 4 (1.0%)

According to table 11, only three variables, us€famalue 0.054), homestructue
(p-value 0.016), and housepests (p-value 0.04Wst@ positive association to asthma.
Nevertheless, seven variables, waterdamage (p-0ad%¥), cookingmthd (p-value
=0.202), childcarpet (p- value=0.134), beddingtypealue=0.111), dampspots (p-
value=0.252), ownroom (p-value=0.101), and houskfmivalue=0.245), showed
potentials for a positive association by having\afue not more than 0.25.

Logistic Regression Analysis

A preliminary logistic regression analysis was aimeach of the individual
variables not included in the three hypothesiseminl order to account for possible
confounders and extraneous variables to determmewvariables are likely to be or
have the potential as significant contributorsdthma outcome in these 4-16 year old
children. For this further analysis, all independeariables were regressed as categorical
variables (Dependent=Y; Independent=X). The reduttved that the following
variables: bodypainR=0.194), genderR=0.188), breastfedchild”&£0.188),
numberofattacksR=0.003), worsenwheezin@€0.183), snzwoutcoldin12€0.075),
snzprblminterferP=0.178), everbreathlesB£0.173), shortofbrthwactPR=0.187),
hadnightcoughR=0.127), takingmedicatioriP€0.000), medicationtypd?£0.000),
asthmaageR=0.000),gparentswrhinitid?£0.057), gparentswsinusitiB£0.051),
parentswhivesH=0.218), siblingsweczem&+£0.205),Siblingswrhinitis#=0.205),
uncleauntwasthma€0.205), uncleauntwhive®€0.205) uncleauntsinusiP€0.228),

cousinswhivesK=0.232), cousinwsinusiti?€0.205), hag value of less than 0.25.
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Hence these variables were considered for mulatafogistic regression analysis.
However, thirty four variables, healtR€0.466), hithnow P=0.640), birthdate
(P=0.497), rbkgroundR=0.874), zipcodeRH=0.914), breastfedtimd>€0.270),
hadwheezingR=0.765), ,snzwoutcoldevelP£0.957), snzwitchyeye$€0.908),
shortofbrthatresH=0.327), hithconditionsR=0.959), trblbreathatbirtiP£0.426),
usedincubatorR=0.494), everhospitalized®€0.382), ), intubated
(P=0.619),rltiveswhlthcondition$2€0.448), gparentswasthma (P=0.529),
gparentsweczem#&+€0.309), gparentswhive®£0.948), parentswasthmB=0.290),
parentsweczemd€0.753), parentswrhinitiP€0.698), parentswsinusiti®£0.290),
siblingswasthmaR=0.644), siblingswhivesR=0.753), siblingswsinusitif§0.753),
uncleauntweczemd€0.801), unleauntwrhinitisR=0.698), cousinwasthm®<£0.258),
cousinweczemal=0.644), cousinwrhinitisR=0.644), everhadwheeP<£0.377),
everhadcoughatPE0.264), shorthofbrthR=0.276), chestightnesB£0.822) were
unlikely to have any significant association tchasa. Therefore, only the twenty three
variables that showed the potential for positiv&asgtion with asthma were included in
the multivariate model for further analysis (se®l€al2 for detailed logistic analysis of

the individual confounding variables)
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Logistic Regression of Individual Independent Canting Variables with Potential for
Positive Association to Asthma

Variables O.R. P 95% Cl
Lower Upper

Bodypain 1.240 0.194 0.897 1.715
Gender 1.342 0.188 0 .866 2.081
Breastfedchild 0.757 0.188 0.500 1.146
Numberofattacks 1.579 0.003 0.173 2.126
Worsenwheezing 0.898 0.183 0.766 1.052
Hadnightdrycough 0.682 0.127 0.418 1.994
snzwoutcoldin12 1.510 0.075 0.959 2.377
Snzprblminterfer 1.230 0.178 0.910 1.662
Everbreathless 0.745 0.173 0.489 1.138
Shortofbrthwacti 0.758 0.187 0.502 944
Takingmedication 8806.000 0.000 947.647 9562.82
Medicationtype 0.013 0.000 0.004 0.045
Asthmaage 0.007 0.000 0.002 0.024
Gparentswrhinitis 0.667 0.057 0.440 1.013
Gparentswsinusitis 1.159 0.051 0.998 2.314
Parentswhives 1.296 0.218 0.858 7.95
Siblingsweczema 1.305 0.205 0.865 9704
Siblingswrhinitis 1.305 0.205 0.865 1.970
Uncleauntwasthma 1.305 0.205 0.865 1.97(Q
Uncleauntwhives 1.305 0.205 0.865 1.970
Uncleauntsinusitis 1.288 0.228 0.853 1.944
Cousinswsinusitis 1.305 0.205 0.865 970
Cousinwhives 1.285 0.232 0.851 1.940

Model building strategy

Subsequent to the above individual variable anglygio separate regression

models (Regression model 1 and Regression modaeti2) employed in identifying

variables that are statistically significant tohasé.
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Regression model 1The first regression model is a combined analystb®
twenty-three variables with apparent associatioaistbma and ten variables from the
result of the chi-square test with apparent steisassociation to asthma. Before the
proposed combined analysis, a preliminary individogistic regression analysis was run
on the twenty-three confounding variables. Reslitsv that confounding variables
bodypain OR=1.359), genderdR=1.852), number of attack®R=1.683),
snzwoutcoldin12@R=11.278), shortofbirthwactiR=14.021), gparentswrhinitis
(OR=1.193), gparentswsinusiti®R=13.766) had odds (EXp) more than 1.0 but none
of them were found to be significant. So, thesealdes were excluded from the
proposed multivariate model. In subsequent itenstduring model building, strongly
insignificant variables were removed and variousicmations of remaining variables
were regressed against asthma outcome. These engdudbles like cousinswhives and
snzwoutcoldin12, which seemed to be repetitive edth iteration, thp values were
monitored to determine fitness of the model, arsthmificant variables were removed.
After the exclusions of insignificant variablese ttesulting model, in addition to the ten
variables with the potential for positive associatduring the chi square stage were
included in the model for further analysis. In ativ®rds, a multivariate regression
analysis of all the potential significant confoumglivariables, in addition to the ten
potential variables from the chi-square analysisvearried out but again, there was
problem in the calculation of exp B using multide logistic table due to duplication of
variables. Nevertheless, based on thaialuesmedicationtypeR®=0.000) and asthmaage

(P=0.001) were statistically significant. Therefomeedicationtype®=0.000) and



159

asthmaageR=0.001) were included for further analysis (sedetdld for detailed

analyses of result).

Table 13

Multivariate Logistic Regression Analysis of Indegent Variables against Asthma

Outcome

Variables OR P 95% Cl
Lower Upper

Bodypain 7.516 0.318 0.143 393.888
Gender 108.887 0.179 0.116 102579.108
Breastfedchild 0.378 0.528 0.018 7.766
Numberofattacks 23.695 0.096 0.569 986.254
Worsenwheezing 0.366 0.272 0.061 2.197
Hadnightdrycoug 0.226 0.491 0.003 15.5p4
snzwoutcoldin12 14.899 0.224 0.191 1160.828
Snzprblminterfer 20.934 0.071 0.775 565.552
Everbreathless 4.129 0.463 0.094 182.012
Medicationtype 0.002 0.040 0.000 0.736
Asthmaage 0.000 0.034 0.001 0.5p4
Gparentswrhinitis 25.655 0.114 0.460 1431.332
Parentswhives 1.359 0.854 0.051 35.935
Uncleauntsinusit 0.283 0.527 0.006 14.146
Nhddescriptn 4.671 0.257 0.326 66.974
Amenities 4.491 0.382 0.155 129.915
Smokeatpresent 1.064 0.980 0.008 137.855
Usefan 4.701 0.355 0.177 125.104
Hstructure 540.359 0.103 0.278 1049049.602
Housepests 15.223 0.163 0.331 699.371
Cookingmthd 0.005 0.080 0.000 1.854
Chldcarpet 0.087 0.125 0.004 1.963
Beddingtype 0.285 0.385 0.017 4.860
Household 0.182 0.375 0.004 7.842

Note: This table is for both confounders and poatsignificant variables at the chi-

square stage.

The next model is a combined analysis of the p@ksignificant variables at the

chi square stage and the two significant confoungariables. To reduce redundancy
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encountered in the previous model, the dependehtanfounding variables that were
not initially significant were excluded from the de. Therefore, variables included in
this model are: usefap-{alue 0.054), waterdamage-\{alue 0.057), homestructup-(
value 0.016),and housepegtsvélue 0.041), cookingmthgb{value =0.202), childcarpet
(p- value=0.134), beddingtype-{alue=0.111), dampspotg-Yalue=0.252),ownroonmpf
value=0.101), and householghfalue=0.245),medicationtyp®£0.000) and asthmaage
(P=0.001). The result of this analysis found only mation type and asthma age to be
significant since the p value is more than 0.0%,tbe odds ratio was more than one for
usefan, waterdamage, hstructure, beddingtype, tilggp@n association between usefan
(OR=1.091), waterdamag®R=5.976), hstructureqR=8.903), beddingtypedR=1.110)
and asthma (see table 14 for detailed result.

Table 14

Multivariate Logistic Regression Analysis of Indegent Variables against Asthma
Outcome

Variables | P value. 95% C.l.for Odds ratio
Odds ratio Lower Upper

Usefan 1.091 0.920 0.198 6.016
Waterdamage 5.976 0.257 0.271 131.864
Hstructure 8.903 0.195 0.326 242.806
Housepests 2.050 0.354 0.449 9.368
Cookingmthd 0.236 0.115 0.039 1.422
Chldcarpet 0.152 0.070 0.020 1.169
Beddingtype 1.110 0.900 0.216 5.708
Dampspots 0.192 0.895 0.000 9.775E9
Ownroom 2.640 0.418 0.252 27.706
Household 0.278 0.245 0.032 2.405
Medicationtype 0.054 0.003 0.008 0.370

Note: This second multivariate analysis is for gigant confounders and potential
significant variables at the chi-square stage.
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Regression model 2in another model (Regression model 2), multivariatgstic
regression analysis was run using only the sigmificzariables at the chi square stage,
homestructure and housepests and the possibléicigniconfounding variables. One
significant variable (usefan) and some confoundiaugables were eliminated from this
model due to insignificance. The result showed thatodds of getting asthma increased
with body pain, home structure, gender, and datertf, grandparents with asthma,
grandparents with eczema, and grandparents widshparents with asthma, parents
with eczema, parents with hives, sibling with asthirowever, only home structure and

grandparents with rhinitis were significant.
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Table 15

Multivariate Logistic Regression Analysis of Indegent Variables against Asthma
Outcome

Variables Odds Ratic P value wald?’ Df
Bodypain 1.168 0.375 0.787 1
Housepests .816 0.159 1.987 1
Hstructure 2.649 0.047 3.944 1
Gender 1.280 0.294 1.103 1
Birthdate 1.102 0.479 0.500 1
Rbkground 0.943 0.717 0.132 1
Trblebreathatbirt 0.882 0.687 0.163 1
Usedincubator 0.794 0.486 0.486 1
Intubated 0.756 0.368 0.811 1
Gparentswasthma 1.193 0.430 0.622 1
Gparentsweczema 1.381 0.151 2.058 1
Gparentswhives 1.267 0.316 1.005 1
Gparentswrhinitis 0.585 0.020 5.417 1
Parentswasthma 1.536 0.068 3.336 1
Parentsweczema 1.262 0.784 0.075 1
Parentswhives 2.427 1.000 0.000 1
Parentswrhinitis 0.721 1.000 0.000 1
Siblingswasthma 1.597 1.000 0.000 1
Siblingswhives 0.000 1.000 0.000 1
Uncleaunteczem 0.000 1.000 0.000 1
Cousinswasthma 0.000 1.000 0.000 1
Cousinsweczema 1.351 1.000 0.000 1

1

Note: This third multivariate analysis is for confalers and significant variables:
homestructure and housepests with Wafd
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Based on the above result, it was decided to egcthd independent variables
which had high p values of more than 0.6 and renahalysis again. This second model
shows that the Odds Ratio (OR) was more than 1rCbéaly pain, house structure,
gender, birth date, grandparents with asthma, g@aedts with eczema, and
grandparents with hives.

Table 16

Multivariate Logistic Regression Analysis of Indegent Variables against Asthma
Outcome

Variables Odds Ratic Pvalue Wald Df

Bodypain 1.176 .345 .893 1
Housepests 0.807 129 2.309 1
Hstructure 2.530 .054 3.705 1
Gender 1.336 210 1.575 1
Birthdate 1.118 406 .690 1
Usedincubator 0.849 .609 .262 1
Intubated 0.794 442 .592 1
Gparentswasthma 1.133 .565 331 1
Gparentsweczema 1.298 228 1.455 1
Gparentswhives 1.145 .555 .349 1
Gparentswrhinitis 0.664 .066 3.389 1

Note: Table 16 is for confounders and significaatiables withp values lower than 0.6

with Wald y?

Next, variables with p values of more than 0.2 waisearded from the model. So,
the result of the final model shows that home stmgcwas the only significant variable

with odds ratio of more than 2.
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Table 17

Multivariate Logistic Regression Analysis of Indegent Variables against Asthma
Outcome

Variables Odds ratic P value Wald Df

Housepests 0.817 0.145 2.121 1
Hstructure 2.727 0.035 4.438 1
Gparentswrhinitis 0.692 0.090 2.878 1

Note: Table 17 is a logistic regression analysictmfounders and significant variables
with p values lower than 0.2 with Wajd)

To determine whether the logistic model used inaihalysis was a good fitting
model or not, the Hosmer and Lemeshow test waseapdlhe Hosmer and Lemeshow’s
test indicates the extent of the model to provitetser fit than null model with no
predictors. The chi square statistic of the moded @.233 and its corresponding p value
was 0.621>0.05. Since the p value is more than @h@5conclusion is that the there is no
difference between observed and model predictagegall his implies that the model’s
estimates fit the data at an acceptable level.dEpendent variable, the children having
asthma was dichotomous variable. Based on the nitadedorrect at this point in
predicting that the independent variables areunséntal in the occurrence of asthma in
64.8% of the cases.

Table B

Hosmer and Lemeshow test showing Model Fit

Chi-square DF P

6.233 6 0.621
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Comparison of Regression Model 1 and 2

In comparing the result of the two models employettis analysis, home
structure was shown to be statistically significanboth models with odds ratios of
8.903 (regression model 1) and 2.727 (regressiatei®). Throughout the analysis,
homestructure maintained a low p value in the tegreéssion models. Medicationtype
(P=0.000) and asthmaage=<0.001), on the other hand are statistically sigaift only in
regression model 1. The same applies to the vasabkefan@R=1.091), waterdamage
(OR=5.976), OR=8.903), beddingtypedR=1.110) which have odds ratios of more than
1 in regression model 1(see table 11 and 14 failddtresult). To further confirm the
statistical significance of these five variable&gistic regression analysis is carried out
for the Wald chi —square test for main effect. Tésult indicates that the effect of
hmstructure§ =0.019) was statistically significant while usef{@x0.065) though not
statistically significant at 0.05 has maintainedrapressionable potential throughout the
analysis (see Table 15)

Table 19:
Results of the Walgr® Test for the Main Effects: DF=degrees of freedom

Effect Wald 2 Df P-value
Hmstructure 5.524 1 0.019

Usefan 3.398 1 0.065
Beddingtype 0.032 1 0.857
Waterdamage 0.070 1 0.791
Medicationtype 1.705 3 0.636
Asthmaage 0.844 3 0.839
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Goodness of Fit of the Regression Model

The fitness of the logistic regression models wasitored throughout the model
building data analysis with the Hosmer and Lemestesiy Progressively, the logistic
models were refined until the final chi-square soofr 1.659and a p value of 0.990 is
obtained. Again, since the p value is more thab,dt@an be concluded that there is no
difference between observed and model predictagegalihich implies that the model’s
estimates fit the data at an acceptable level. Barghe model, the prediction that the
independent variables, especially conditions inhth@es are instrumental to the
occurrence of asthma is correct in most of thesase

Summary

In summary, it is evident from the result of thigbysis that the statistical
analysis used in analyzing the data for this study partially supported. Although the
three hypothesis indicated an apparent relatioreghiipe early stages of the analysis, it
was conditions in the home (Hypothesis 3) that prased to have a positive association
to asthma.

Chapter 5 will summarize and present conclusionghie findings. Highlights of
the chapter will include: Summary and Interpretaixd Findings; Discussion of the final
model; effect of different Conditions in the hontiee influence of race, age, and
neighborhood; the goodness of fit of the final mpoheplications for Social Change,

limitations and recommendations for action.
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Chapter 5: Discussion, Conclusions, and Recommigmsat
Introduction

The focus of this quantitative cross sectionallgtwas to identify the
socioeconomic and environmental factors contrilgutanthe development and
persistence of asthma among the minority populatidghe South Bronx of New York
City. Specifically, this study sought to demonstrahd help explain that asthma is not
just a product of one factor, but a combined actibmany factors within and outside of
many homes in our environment by targeting a csestion of a community. Therefore,
in order to assess the extent of the effects @tli@ctors, two school districts were
surveyed using a parent administered questionnBEe questionnaire included questions
that evaluated the socioeconomic status, livingltams, and the health of the child in
order to prove or disprove that asthma is as dtretsocioeconomic and environmental
factors.

Asthma is a devastating disease that is knowiaigue young and old, male
and female, rich and poor. In as much as thereidepce to show that asthma is an
inherited disease, researchers have proved thhahass mostly a result of environmental
factors (see Chapter 2) and the findings of thegmestudy is not far from what other
researchers have found. Therefore, identifyingoiacinstrumental to the development
and persistence of asthma will help in amelioratimgdebilitating effects of asthma in

our society.
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Summary and Interpretation of Findings

As stated in Woodin, Tin, Moy, Palella, and Brug@@11), asthma impacts both
society and the individual, causing millions oftleshool and work-days, which create
losses in academic achievement and economic prgdycin as much as there have
been studies on asthma and some of its causaagctience of asthma has continued to
increase. For instance, a study by Brugge, MolRalTin, &Woodin (2011) showed
that asthma is still one of the most common chrehitdhood illnesses in the United
States where prevalence nearly tripled from 3.6%080 to 9.1% in 2007, thereby
causing this society billions of dollars of heattire costs for treatment and
hospitalizations. Despite these increases in teescaf asthma, no study exists on this
population, the South Bronkx, in relation to asth®acondly, no researcher has
considered examining the combined actions of sgoib@emic status and environmental
factors on the growing child with regard to thigpptation. To this effect, there have been
many speculations on the actual causes of asthmmagthe minority population in the
South Bronx of New York City. Some researchers haee to generalize based on what
was found in other neighborhoods similar to thetB&ronx or its surrounding
communities. According to McConnell et al. (201Mgvious analyses have found
associations of asthma with residential distancedgr roads and modeled and
measured pollutant markers for intra communityatssn in exposure to traffic
(Gauderman et al., 2005; Jerrett et al., 2008; Me@d et al., 2006; Salam et al., 2007b)

and with regional pollutants in susceptible chitd(eslam et al., 2008; McConnell et al.,
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2002). However, those were mere speculations bedaesnvironments differ and an
individual is mostly influenced by his /her immeiznvironment. As stated in
Arvidsson, Frisk, lvarsson, Kamwendo, Kiviloog, &i8h (2006) an important issue in
occupational therapy is the relationship betweenpérson and the environment, which
is related to the person’s ability to lead an iretegent life and subjective well-being and
health. In other words, these three component&idogn, environment, and activity are
transactionally related in a process that suppmrtonstrains performance of daily
activities.

To identify the constraints to independent andthgdife among the minority
population in the south Bronx of New York City, whiin effect predispose children to
asthma, socioeconomic, and environmental factoese wdentified and statistically
analyzed for their association to the developmadtersistence of asthma in this
population. The expectation in this study is thatre would be a positive correlation
between environmental factors, socioeconomic stans asthma. However, data
collected and analyzed indicated that none of tlteoeconomic factors were statistically
significantly associated with asthma, thereby rtajgcalternative Hypothesis #1, which
assumed that parental socioeconomic status asatediby parental income, education,
occupation, wealth, and neighborhood charactesistatribute to the development of
asthma in minority children in favor of the nulec&®ndly, none of the surrounding
environmental factors were statistically significahereby rejecting Hypothesis #2,
which stated that factors in the ambient envirominfigke smoking, traffic exhaust, and

presence of industries close to neighborhoods)igwede minority children to asthma as
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well, in favor of the null. Only some of the factandicating conditions inside the homes
were statistically significant or showed a likeldtbfor a positive association in this
study, thereby supporting alternative Hypothesiswt8ch stated that conditions in the
home such as overcrowding, poor ventilation, amdg@nce of mold and other allergens
contribute to the development of asthma in minasttifdren and rejecting the null. In
other words, the findings of this study suggest #sthma is not a combined action of
both socioeconomic and environmental factors betifpally a result of poor conditions
in the homes.

This result, therefore, supports the theoreticakpound of this study, the
theories of social ecology and environmental healthich recognizes the child as a
product of his/her immediate environment. In otlwerds, any abnormality or
inadequacy in the child’s immediate environmenultssn adverse health conditions for
the growing child and therefore militates againsther normal functioning. This
abnormality is always a result of poor socioecorwbgickground because according to
literature reviewed in this study, socioeconomatist is one of the militating factors
against healthy living.

Discussion of the Final Model

The final model of this analysis suggested thagmvtonsidering the
development of asthma in minority children, coradis in the home and age of the child
play a very significant role. This is evident irethersistent correlation of variables like
home structure@R=2.727), usefan@R=1.091), waterdamag®=5.976), OR=8.903),

beddingtype ©R=1.110), MedicationtypepE0.000) and asthmaage=0.001) with
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asthma throughout the analysis. It is pertinemtdt® that medicationtype and asthmaage,
though confounding variables, were consistentlyistteally significant, thereby
indicating the presence of asthma among the stapulption. The variables in the final
model, with the exception of medicationtype andhmstage, are conditions found in the
homes that can directly affect the health of thé&lcln addition, the age of onset being
statistically significant in most stages of thisbsis is an indication of the prevalence of
asthma among the age group studied. A further cuoation of the persistence of asthma
in this age group studied is the statistical sigaiice of medication type which is an
indication of the of the number of children suffgyifrom asthma.
Conditions in the Home and Childhood Asthma

Housing has been found to affect health directly iawirectly, and the burden of
housing-related diseases and injuries is substdr@tause of the physical, chemical and
biological exposures in the home that produce a#vkealth outcomes (Aceti, Breysse,
Dixon, Jacobs, Kawecki, Lopez, & March 2011). Imasch as the risk of encountering
certain environmental factors known to exacerbatera (e.g., dust mite) is only
relevant in the indoor environment in some casesther cases, the indoor environment
accounts for the bulk of most individuals’ expostinee, despite the fact that the inciting
factor (e.g., particulate matter) could be founttoors (Diette, McCormack, Hansel,
Breysse,& Matsui, 2008).According to Largo, BohgiaVisinski, Wahl, and Priem
(2011), environmental conditions within the homa eaacerbate asthmatic children's
symptoms. As an inflammatory respiratory diseasérdinges in severity, asthma has

acute episodic symptoms that can be induced bysexpdo environmental pollutants
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and allergens among other factors (Borgialli, Lafgoem, Wahl, &Wisinski, 2011).

This statement is supported by Breysse, Diette selaiMatsui, & McCormack (2008)
study, which acknowledged the existence of a grgwewidence of environmental causes
of asthma and substantial evidence that pointsgadle of the environment, especially
inhaled agents such as allergens, pollutants, enges, in provoking asthma attacks.

In recognition of this powerful influence of thevermnment on the health of an
individual, especially young children, this stuayught to explore the impact of
environmental conditions and situations in the ttgsment and persistence of childhood
asthma. Hypothesis 2 and 3 examined environmeatalitons both inside and outside
the homes of study participants and found thatfaetors inside the homes are
significantly associated with asthma. The structirthe homes was statistically
significant while absence of extractor fan whenking, though not statistically
significant showed a strong association. The resulggest that home structupe=(

0.019) and absence of extractor fan when coolprrg@.065) have a positive relationship
with asthma. Consequently, since Americans speadyn®0% of their time indoors,

such as the home, workplace, and school (BreysséieDHansel, Matsui, &
McCormack, 2008) just as other people in most Wastocieties Arvidsson, Frisk,
lvarsson, Kamwendo, Kiviloog, & Stridh, 2006), antervention with asthma has to
begin in the homes.

Age and Asthma

The age of onset of asthma is one of the variaiflegerest in this study. This is evident

in the age range (4-16 years) included in thisystDescriptive data collected showed
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that the age range of the study population weregyears (33%), 7 to 10years (37.8%),

and 11to 16years (28.5%). Age was further analgmseone of the confounding variables
and the result indicated a positive correlatiorhveisthma with @-value of 0.000. This is
supported by the significance of the variable mathatype p=0.000) which is an
indication of the percentage of children on astimnealication. Age was again analyzed in
combination with other potential significant variedand significant confounders. The
result again showed asthmaage (P=0.001) as staligtsignificant suggesting that the
age of onset of asthma is very crucial and wortiryobe because age, though not a
predictor in this study, might be instrumental kdldren’s susceptibility to asthma and
other diseases. Further regression analysis of the two significanfounders
(asthmaage and medicationtype) and potential sognif variables at the chi square stage
also found only medicationtyp®£0.000) and asthmaage=<0.001) as the only
significant variables. Despite the fact that age wat statistically significant at the final
Wald test for main effects previous results suggesdtage is an important factor in the
development of asthma among minority children 4qdars. This finding goes to
support the statement by Winer, Qin, Harringtonokfean &, Zahran (2012) that “over
the past 30 years, patterns in asthma epidemidiagg shown that prevalence of current
asthma is higher in children compared with adultsthwver 7.1 million United States
children suffering from asthma in 2009.” Theirdfon asthma incidence among
children and adults found that during the 3yeapsagented in their analysis, asthma

incidence rates were statistically significantlghmer for children compared with adults.
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The Structure of the Home, Poor Ventilation, and Chlildhood Asthma

One significant finding of this study is the effeéthome structure and indoor
pollution, which were suggested by the absenceiéetor fan when cooking and poor
structure of the home on asthma. These two faeters identified as major contributors
to the development and persistence of asthma ldrehi This means that most of the
homes surveyed are poorly structured and ventildtedeby causing obstruction of air
and less oxygen circulation in such homes. Thigltimm subjects children to dyspnea or
asphyxia which predisposes them to asthma. Thas gosuggest that there are air
pollutants in homes which are injurious to the negpry system.

Indoor air pollution is defined as a complex mietaf pollutants migrating
indoors from outdoor air and pollutants generatgthdoor sources. Since studies have
shown that indoor air pollution concentrations gagatly exceed outdoor air
concentrations, indoor sources can be very impbdamtributors to total indoor air
pollution (Breysse, Diette, Hansel, Matsui, & Mc@wck, 2008) These pollutants can be
generated from carbon gases from cooking stovasngys, boilers, heaters, and lead
paints in homes and are dangerous to childrendiinrthese poorly structured homes.
For instance, nitrogen dioxide (NO2) is a gaseauodyxt of high temperature
combustion, which has many indoor sources, inclydias stoves, space heaters,
furnaces, and fireplaces, and has been linkedsfaredory health effects (Breysse,
Diette, Hansel, Matsui, & McCormack, 2008). In adst with inner city children, these
authors reported a strong and significant associdietween higher indoor NO2 and

respiratory morbidity, including wheeze, chest tigfss, breathlessness, daytime and
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nighttime asthma attacks. According to them, N&@osure has also been found to
impair host resistance to respiratory viruses aawddria, by reducing bacterial clearance
and impairing innate immunity. In addition, highparsonal NO2 exposure increased the
severity of virus-induced asthma exacerbations@asured by symptom severity and
peak-flow reduction. These authors suggested #mstpves may also increase other
indoor air pollutants, such as nitrous acid, thayralso adversely affect respiratory
health.

In a study to compare the housing environment batvpersons with asthma and
persons without asthma with regard to building tacsion and conditions in the homes
including physical, chemical, and biological fasttihat may influence respiratory
symptoms, environmental factors were identifiethoividual homes at levels that could
maintain or increase respiratory symptoms in ppegtied and sensitive individuals
(Frisk, Arvidsson, Kiviloog, Ivarsson, Kamwendorih, 2006). This finding suggests
that home structure and poor ventilation in homressgynificant causes of asthma and
should be seriously addressed. According to Breyksmbs, March, Dixon, Kawecki,
Aceti, &Lopez (2011) building performance resulesmbnstrate that sufficient planning
at the design stage and immediate post-renovaggimg are essential to ensure that
building ventilation works as intended.

Implication for Social Change

The development of asthma is multifactorial but earhits risk factors are

known to be preventable. Among these preventabkefaictors are those found in the

environment such as allergen exposure, environrh@itacco smoke, nutrition, low
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birth weight, history of infections, and ambientédés of air pollution (D'Amato, 2002). A

statement by Jacobs, Wilson, Dixon, Smith, &Ev&®00) shows that despite the fact
that there are other risk factors for diseaseslattye health differences among lower-
income and minority families compared with othepplations suggest housing
conditions may contribute to chronic disease ins@apulations (Rosenberg and Wilson
2001). Researchers have found that asthma ratésgiier among children living in low-
income communities (Mannino et al. 2002) with tasult that from 2001 to 2004,
asthma in children living below the federal povdeyel was 10.3%, compared with 6.4—
7.9% for those at or above the poverty level (Mcamrat al. 2007).

The Bronx, especially the South Bronx, being onthefeconomically
disadvantaged counties in New York City has bespn@ated with the highest rate of
asthma mostly because of conditions in the envientrauch as smoking and other air
pollutants. Asthma has been linked to a numbeod@ifants among other factors, which
are mostly found in poor neighborhoods. Some ohtbet commonly studied among
these pollutants are the criteria pollutants (canmmnoxide (CO), nitrogen dioxide
(NO2), sulfur dioxide (S02), ozone (03), particaelatatter (PM10 and PM2.5) and lead
(Pb), which is regulated in the United States lgy@hean Air Act (D'Amato, 2002).

D'Amato (2002) also reported that Bronx County $@me of the highest rates of asthma
in the United States, with rates of death from mstlabout three times higher than the

national average and hospitalization rates abwattimes higher. In some neighborhoods
in the Bronx, it is estimated that 20% of the cteldhave asthma (Ruppel, 2000). Within

New York City, the disparity in asthma hospitaliratrates is very pronounced.
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According to Stolberg (1999), hospitalization rdi@sasthma in Bronx County and East

Harlem are 21 times higher than those of affluemtspof the city. Subsequent reports on
asthma trend show that 9.1% of US children (6.Tionil currently had asthma in 2007
(Akinbami, Moorman, Garbe, & Sondik, 2009). Accaglito this report, “recent data
showed higher prevalence among older children (Z3hrs), but the highest rates of
asthma-related health care use were among the gsualgildren (0—4 years)”. In
addition, Forno & Celeddn (2009) article stated tha prevalence, morbidity, and
severity of asthma are higher in children who bgltmcertain ethnic minorities.
According to this article, the overall prevalené¢ewrrent childhood asthma in the U.S. is
8.7%, but it varies widely by ethnicity, which rasgfrom 4-5% in Asian Indians and
Chinese to 19% for Puerto Ricans, with non-Hisparhdes and other minorities ranking
in the middle. Their report also indicated the hsgiverity of asthma in certain ethnic
groups such as Puerto Ricans and African AmerigatiisAfrican Americans
experiencing more ER visits, hospitalizations, higher mortality rates from asthma
than whites while Mexican-Americans have low matyalates from asthma (0.3 per
100,000). Additionally, Hispanics in New York Cihich has a large proportion of
Puerto Ricans has mortality rate approximatelype3100,000 (Forno & Celeddn
(2009).

These reports are the basis of this present stunigh examined the correlates of
asthma among the minority population in the Souttni® of New York City. Among the
factors examined in the present study is the deapdgecal background of study

participants and the result strongly supports Vitwaher researchers found on the
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demographic characteristics of the South Bronx faifmn. According to these reports,
South Bronx is dominated by the minority populati®his is suggestive of the result of
the present study which found that out of 400 pigudints in this study, 84% are
minorities. The high level of poverty in the So@tonx is also supported by the number
of participants who have little or no means ofliiveod (see table 4, demographic
characteristics of study sample). Also worthy ofenis that more than half of the
participants in the present study have only hidiostdiploma or less than high school
diploma which suggests their possibility/impossipibf being employed and making a
good living.

In addition to demographical information from tpiesent study is the result of
the data analysis, which showed that environmdatabrs and conditions in the homes
are instrumental to the development of asthma arncbiddren in the south Bronx. The
houses are poorly structured with improper venditat

The implication here is that the Bronx governmesgds to pay more attention to
the South Bronx community by providing amenitiestthelps to improve the living
conditions of the residents. The result of thiglgtshowed that more than half of the
population of the South Bronx community has litlenadequate education. This
explains why majority are unemployed, which conités to their poor living conditions.
This situation calls for an education of the massdsch can never be overemphasized.
The residents of the South Bronx community nedaetempowered to take care of
themselves and their environment by educating tmamjust high school education, but

college or vocational education. This will helppi@vide them with good jobs and
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consequently enough money to improve their livingditions. Therefore, the researcher
advocates for education and grassroots effortsrthérance of such. Since education is
believed to be instrumental to upward mobility,wgiood education, there will be an
improvement in socio economic status and consetyuemprovement in health
conditions.
Recommendations for Action

It is evident from this result of this study thiaétproblem of asthma in the South
Bronx is mainly a result of housing conditions @mabient environment. Based on this
information, it is important for housing inspectoosschedule routine inspection of the
houses in the South Bronx in order to ensure tieat &re conducive for living. These
inspections will help to identify the need for sdbhked renovations to old buildings, as
even the most well-designed renovation needs gostvation commissioning, including
building performance testing (Breysse, et al, 20Atyording to Breysse et al (2011),
renovations yield improved housing conditions, mgkhomes easier to clean, more
comfortable, and safer both inside the apartmetiimthe community. In addition, there
were fewer moisture and dampness issues, littegrest problems, and less smoke
indoors. Overall, their study found significant hieamprovements following low-
income housing renovation that complied with gremdards.

Secondly, since this community has been definquegsetually poverty stricken,
possiblydue to lack of adequate education and employmesgeas in the result of the
present study, the government should consider diegjgprograms that will provide mass

education and job readiness. This will presumablp the residents in getting good jobs
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and remain employed because with good and steady tloere will be less risk of little

or no question of poverty. There is also a neegbfoper supervision of what goes on in
the South Bronx environments in order to make suethere is an alignment of
activities with acceptable health standards. Spathy, the State Environmental
Sanitation Services should consider increased tteealitinely supervise proper disposal
of refuses, and to monitor industries and othemasses to ensure that they follow
stipulated health guidelines. In other words, tignt environment and conditions of
living in the South Bronx calls for a serious atten of environmental engineers.
Breysse, et al (2011) suggested a collaboratidroosing, public health, and
environmental health professionals through integtatesign, which they believe hold
promise for improved health, quality of life, build operation, and energy conservation.

To reduce the effect of NO2, Diette, McCormack, s&nBreysse,& Matsui,
(2008) suggested replacing unfueled gas heatensfuated gas or electric heaters,
reducing exposure to common indoor irritants, enguthat a NO2 -producing device
(such as a stove) is properly vented to the outside selecting electric rather than gas
appliances.

In general, management of asthma requires attetgienvironmental exposures
that originate from both the outdoor and indoorieamment, though, arguably, those
originating indoors may be more relevant for cerfaatients with asthma (Diette,
McCormack, Hansel, Breysse, & Matsui, 2008). Theaggestion is that avoidance of

environmental factors that provoke asthma, wheasilide, is a logical way to improve
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asthma-related health and to minimize the neetbfay term use of asthma medications
(Diette, McCormack, Hansel, Breysse, & Matsui, 2008

The result of this study will be communicated te thsidents of the South Bronx
Community as a method of educating them on thefaistors for asthma in their
environments that are affecting their well beirigs intended and hoped that this study
will act as a catalyst for change by creating daona economic awareness in the South
Bronx. In addition, it will provide knowledge uséfor program developers, educators,
psychologists, and other researchers who are segrdr ways to improve the
environment and protect the health of the masgsscesly children.
Recommendations for Further Study

Due to limited resources, the data for this stugyengenerated from only two
school districts, which may not give a comprehemsepresentation of the South Bronx.
The researcher therefore recommends that futuearesers should use more than two
districts. Secondly, a case control study on thetlisand North Bronx will enable all
stakeholders to see if there is really a dispamniggnvironmental and living conditions in
the South Bronx. Thirdly, the findings in this peas study suggest that both
environmental factors and living conditions areride¢ntal to the health of the child. In
order to have an in depth examination of each fathe researcher recommends further
studies on each. Lastly, to ensure that reseanticipants have thorough understanding
of survey questions and the accuracy of informagieen by participants, the researcher
suggests that future researchers use interview miodigta collection in addition to

children’s medical records.
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Conclusion
An analysis of the problem of asthma in childrevegds a multidimensional
problem that requires an extensive research. Témept study dealt with factors in the
child’s immediate environment with the result shiogva positive correlation between
asthma and some conditions in the home. This resatt addition to the numerous
findings on asthma as an inherent disease thasrbedttention of all in different works

of life.
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Appendix A: Parents’ Socioeconomic Status and Ghitealth Survey Informed
Consent Form

Your child’s district has been selected to paratgin a study that seeks to find out some
of the factors responsible for the developmentstifima in minority children. In as much
as there will be no material gifts for your pag@iion, this study, if successfully carried
out will create awareness on the conditions in y@nuironment that are contributing to
the development of asthma among children. It viglbattract the attention of community
leaders and program developers in providing helphie neighborhoods. Specifically,
you will learn about the causes of asthma in yomirenment and how to avoid them.

A questionnaire has been prepared and is beirendosyou for responses. Your
help is needed in collecting required informatibyau have lived in your present address
for at least six months and is a parent of a cthiittdren in either elementary and middle
school. This form “informed consent” explains tregure of the study so that you will be
able to decide whether to participate or not. Tds=archer conducting this study is a
doctoral student at Walden University and will atgful if you complete and return the
guestionnaire.

Background of the Study.

The researcher has worked with public school caiidn the South Bronx of New
York City for over 15 years, and in the processasat that one of the reasons for poor
attendance and failure in school among public sictimitdren in this area of the Bronx is

asthma. For this reason, the researcher has daadied out reasons for the high rate of
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asthma in the South Bronx. The purpose of thisystietrefore, is to find out if things in
the environment and the living conditions have esigtionship to the children’s
development of asthma.

The researcher needs your help in order to obtddmmation on your living
environment and could help by answering questiongoar living conditions, and your
child’s health since you started living in this @ the Bronx if you agree to participate.
The questions will require YES or NO answer or CIECONE LETTER at the most and
will only take about 5 - 10 minutes of your time.

Your participation in this study is voluntary andlwot in any way affect you or
your child. If you agree to complete the questior@aou can skip any question you
don’t understand or feel comfortable answering.

The nature of this study and the completion of thusstionnaire have no risk
involved, so no problem will be anticipated becaofsgour participation. It is for the
sole purpose of obtaining information and any infation you provide will be kept
confidential. The researcher can only use yourmédion for the sole purpose of this
study and nothing else. Anything that identifiesi yand your child will not be mentioned
when reporting the result of this study.

Walden University has approved this study. The eygdrnumberiis ................. This
approval will expire on.............ooveiviiiiiiiennnnn.

Completing this questionnaire will indicate you bagreed to participate in this study.
You may keep a copy of this consent form for yaaords.

Thank you for participating.
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Appendix B: Parents’ Socioeconomic Status and Ghitgalth Survey Questionnaire
(PSSCHQ)

The purpose of this survey is to ask for some médron about your child’s asthma,
his/her health history, as well as living enviromtéNrite your child’s name, school
and district in the space provided and then costinith section A.

Child’s Name:
Child’'s School
District:

SECTION A: PERCEPTION OF CHILD’S HEALTH

The following questions ask about your child's tieal general. Please read each
guestion carefully before answering.

Instructions: Please complete form in Black, BlmeRed ink. Circle one number for
each question.

1. In general, would you say your child's health is:
Excellent

Very good

Good

Fair

Poor

arwnE

2.  Compared to his or her first year of Iiew would you rate your child's health now?

1. Much better now than his/her first year
2. Somewhat better now than his/her first year
3. About the same now as his/her first year
4, Somewhat worse now than his/her first year
5. Much worse now than his/her first year
3.  During the PAST 4 WEEKS, how much bodilynpar discomfort has your child had?
1. None
2. Very mild
3. Mild
4, Moderate
5. Severe
6. Very severe



4. Are YOU:
o Male
o Female
What is your relationship to the child?

o

o

9.

SECTION B: DEMOGRAPHICAL BACKGROUND OF BOTH PARENTAND

CHILD

oA ONE

Mother

Father
Grandparent
Uncle/Aunt
Guardian
Other (specify)

What is your child's date of birth?

Month

arwnE

CoNooOrWNE

Day Year

Which of the following best describes YOURial background?

Caucasian

Afro-American

Hispanic

Asian/Oriental or Pacific Islander
Other

In what grade is your child now? (Check aoenber only)

Kindergarten
1st grade
2nd grade
3rd grade
4th grade

5" grade

6" grade

7" grade

8" grade

SECTION C: CHILD’S LIVING ENVIRONMENT

The following questions are about your child’sdigiconditions

What is your residential address?

209
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10.  Which of the following best describes ybome structure?
Mobile home or trailer

Apartment

Single family house

Detached townhouse

Other

(specify)

arwnE

11. How long have you lived in your presgpardment/house?
Months Years

12.  When was this house built?

13. How long have you lived in your presenighéiorhood?
Months Years.

14. How would you describe your neighborhoddi?ole one)

1. Economically developed
2. Somewhat economically developed
3. Poor
4. Very poor
15. Is your neighborhood mostly made up of
1. People from two racial background or less
2. People from three racial background or less
3. People from diverse or many racial background

16. How do you feel about the amenities anchteaance in your neighborhood?
Very well satisfied

Somewhat satisfied

A little bit satisfied

Not satisfied

Don’t know

arwnE

Which of the following do you have within 1mih your neighborhood? (Circle all that
apply)

Restaurants

Entertainment centers

Cultural facilities

Churches

PwpNPE



5.
6.

18. Do you feel safe in your neighborhood?

Ethnic diversity
Industries

o] Yes
o] No

19. How many people live in your household?
people

20. Does your child have his/her own room?

o] Yes
o] No
21. Does your home have any of the following?
1. Central heating
2. Ducted air heating (forced air heating)
3. Air conditioning

22.  Which fuel does or did you use for heating? RKAALL THAT APPLY)

211

a. At Present

b. During the Child's firsayef
life

Gas

Oil

Electricity

Coal or coke

Wood

Other
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23.  Which fuel does or did you use for cooking? (RALL THAT APPLY)
a. At Present b. During the Child's firsayef
life

Gas

Electricity

Coal or Wood

Other

Over the last four weeks, when you were coqkiindjyou have a door or window to the
outside air open?

1. Most of the time

2. Some of time

3. Rarely (or only occasionally)

4. | do not have a door or window that opens to thsida in my
kitchen

25. Do you have an extractor fan over thekeo?

1. Yes

2. No

3. Don’t know

IF 'NO' OR 'DON'T KNOW' GO TO QUESTION 26. IF "YE®ext questions

26. When cooking, do you use the fan?
1. All of the time?

2. Some of the time?
3. None of the time?
27. Does the fan take the fumes outsidéhtuse?
1. Yes
2. No
3. Don’'t Know
28. Does or did your child's home have air coodihg?
a. At Present b. During the

Child's first year
of life
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conditioning

Yes, central air

Yes, window unit

No

29. How old is the oldest carpet or rug in youtdts bedroom or the room which your
child uses most at home during the day?

child’s bedroom does not have a rug or carpet

1. less than one year
2. 1-5 years old
3. more than 5 years old
4.
30. How old is your child’s mattress?
1. less than one year
2. 1-5 years old
3. more than 5 years old

31.  What kind of pillow does or did your child us@PARK ALL THAT APPLY)

a. At Present

b. During the Child's
first year of life

Foam

Synthetic fiber

Feather

Does not use pillow

32.  What kind of bedding does or did your childu§dARK ALL THAT APPLY)

a. At Present

b. During the
Child's first year
of life

Synthetic quilt
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Feather quilt

Blankets

Wool

Other materials

33. Does or did your child's home have damp spothe walls or ceiling?

a. At Present

b. During the
Child's first year
of life

Yes

No

34. Does or did your child's home have visible rsad fungus on the walls or

ceiling?
a. At Present b. During the
Child's first year
of life
Yes
No
35. Has there been any water damage to the buidirtg contents, for example, from
broken pipes, leaks or floods?
1. Yes
2. No
3. Don’t know
36. How much were you annoyed by outdoor air paliu(from traffic, industry, etc.) in

your home, if you kept the windows open?
1. a lot
2. a little
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3. not all
37. How often do cars pass your house?
1. constantly
2. frequently
3. seldom
4, never
38. How often do heavy vehicles (e.g. trdloldses) pass your house?
1. constantly
2 frequently
3. seldom
4, never

39. Does or did your child's mother smoke ®@tgas? (MARK ALL THAT APPLY)

At Present

b. During the Child's first
year of life

c. During pregnancy
with your child

40. Does anybody at present smoke cigarettesairysidr child's home?

0 Yes
o] No
40.1. If YES, how many cigarettes in total are katbper day in the

child's home? (E.g. mother smokes 4 + father ss8ke other persons
smoke 3 = 12 cigarettes)

0 Less than 10 cigarettes
o] 10-20 cigarettes
0 More than 20 cigarettes

41. Was your child ever breast fed?

o Yes
o] No

42. If YES, for how long?

o Less than 6 months

o] 6-12 months

0 More than one year
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43. Which of the following pets do or did you kaapide your child's home? (MARK ALL

THAT APPLY)
a. At Present b. During the Child's
first year of life
Dog
Cat

Other furry pets

Bird

Other animals

Other animals

44. In the past month have you seen any evidenites dollowing pests in your
home? (CIRCLE ALL THAT APPLY)
1. Cockroaches
2. Rats/mice
3. Other (Specify)

SECTION D: PARENTS’ EDUCATION, OCCUPATION, AND INCRE
INFORMATION

I'd now like to ask you a few questions about ypmlr, your education, and your
family income.

45, What is the highest grade you completexthool?
Some high school or less

High school diploma/GED

Vocational school or some college
College degree

Professional or graduate degree

agrwnE

If employed, go to question 47. If No, go te thext question

46. Which of the following best describe your emtrstatus?
1. Employed
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2. Looking for work or on laydfbm a job

©ooNOOA

47. What type of work do you do?

Homemaker

Student

Retired

Disabled, unable to work
Other (describe)
Refused

48. How long have you been employed?

NouokrwhE

15years or more
10years or more
Syears or more
3years or more
lyear or more
6months or more
Less than 6months

49. How many hours per week do you usuabiyk® (List total number of hours)

hours per week

50. What was your occupation at the time thild was born?

In order to get an accurate picture of tleeme for your household, could you please
tell me the sources of income or other benefitg/éar and your family members?
(CIRCLE ALL THAT APPLY)

(describe)

Wages

Interest or dividends from bank accounts or investis
Social Security payments

Retirement pensions or payments

Unemployment payments

Disability or workman’s compensation payments
Alimony or child support payments

Public assistance (welfare) payments

Aid for Families with Dependent Children (AFDC ob&) payments
Supplemental Security Income (SSI) payments
Women, Infants and Children’s (WIC) program bersefit
Food stamps

Other
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52. What is your total annual household me@ Is it...
Less than $10,000

$10,001 to $20,000

$20,001 to $30,000

$30,001 to $40,000

$40,001 to $50,000

$50,001 to $60,000

$60,001 to $70,000

$70,001 or Higher

Refused

©CoNorwWNE

53. What was your educational level attime this child was born?
Some high school or less

High school diploma/GED

Vocational school or some college

College degree

Professional or graduate degree

agrwnE

SECTION E: CHILD’S RESPIRATORY HEALTH AND FAMILY HETORY

Please read each of the following questions cdyetbeffore answering.

54. Has your child had wheezing or whigflin the chest in the last 12 months?
0 Yes IF YES, GO TO QUESTION 55
o] No IF NO, GO TO QUESTION 57

55. How many attacks of wheezing has ytilddad in the last 12 months?

Djj Number of attacks

In the last 12 months, what has made youd'shitheezing worse? (MARK ALL
THAT APPLY)

Weather Pets Soaps, Sprays or detergents

Pollen Wool clothing Other things (please list
below)

Emotion Colds or 'flu BEEREERRREERE

Fumes CigareteSmoke || | | [ [ [ | [ [ | | | | |
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Dust Foodsordrink [ [ [ [ [ [ ][ []]]] ]

57. Inthe last 12 months, has your child hadyacdugh at night, apart from a
cough associated with a cold or chest infection?
o] Yes IF YES, How many episodes?
0 No

58. Has your child ever had a problem with sneezanginny nose, or blocked nose
when he/she DID NOT have a cold or the flu?
0 Yes
0 NO...........eveeee....IF NO, GO TO QUESTION 65

59. Inthe past 12 months, has your child had blpro with sneezing, or a runny,
or blocked nose when he/she DID NOT have a cottdeflu?
0] Yes
0 No

60. In the past 12 months, was this nose probheen{ioned in Question 47)
accompanied by itchy-watery eyes?
o] Yes
0] No
In the past 12 months, how much did this mweblem interfere with your child's daily
activities?

1. Not at all
2. A little
3. A moderate amount
4, A lot
62. Has your child ever been breathless?
0] Yes
o] No

Has your child had an attack of shortnesgedth that came on during the day when
he/she was at rest at any time in the last 12 n3@nth

0 Yes

o] No

Has your child had an attack of shortnesgexdith that came on following strenuous
activity at anytime in the last 12 months?

o] Yes

o] No
Have you ever been told by a teacher, scHéiolad, doctor, nurse or other health
professional that your child has any of the follogvconditions?
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1. Anxiety problems
2. Chronic allergies or sinus trouble
4. Chronic respiratory, lung or breathing trouble (NASTHMA)
5. Depression
6. Sleep disturbance
7. Does your child have any other chronic medical domthat is
affecting what they do or how they feel? (pleasscdbe below)

66. Has your child ever had asthma?

0] Yes

o] No IF NO, GO TO QUESTION 68
66.1. Was it confirmed by a doctor?

0] Yes

o] No

66.2. Is your child currently taking any medicatior asthma?
o] Yes
o] No

66.2.1. What type of medication? (MARK ALL THAT ARY)
o] Inhaler
o] Pills
o] Other, specify

67. How old was your child when his/her asthma firas discovered? Please tell me the
number of years, or the number of months if heygsae less than 1 year old when
his/her asthma was discovered.

years old
months old

68. Did your child have trouble with breathing rigtiter birth?

1. Yes
2. No
3. Don’t know/Not sure

69. Was he/she placed in an incubator (a machihelhim/her keep warm) after

birth?
1. Yes
2. No

3. Don’t know/Not sure
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Was he/she intubated, that is, had a tubesihdr throat, with a machine
helping him/her breathe, after birth?

1. Yes
2. No
3. Don’t know/Not sure

Was your child ever hospitalized for a sevérestiliness or cold before the age

of 2 years?
1. Yes
2. No
3. Don’t know/Not sure

Which of your child’s relatives have asthmaha following allergies or allergic
reactions (check all that apply). We want this infation only for people related
to your child by blood.

Grand | Parents Brothers/ | Uncles | Cousins
parent Sisters /Aunts
S

Y Y N|Ye N| Yes N| Y N
e|N e 0|S o o|e o]
s|o S S

a. Asthma

b. Eczema
(skin rash)

c. Hives
(welts)

d. Rhinitis
(runny
nose,
watery
eyes, and
sheezing
not related
to a cold)
e. Sinusitis
(sinus
headache)
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f. Other
(specify)

Has your child been awakened during the niglarbATTACK of any of the

following symptoms in the last 12 months? (MARK ADHAT APPLY)

YES

NO

How many
times?

a. Wheezing

b. Cough

c. Shortness of
Breath

d. Chest
Tightness

Thank you for participating in this survey
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