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This study assessed the ability of a community health worker asthma intervention to change home asthma triggers. A total of 56 children and 47
adults with asthma were enrolled. Home trigger scores for the children averaged 2.8 at the initial home visit and then 2.3, 2.1, and 2.0 at 3, 6, and
12 months. Home trigger scores for the adults showed a similar trend. Every home visit was associated with a 0.32 reduction in home trigger score
(p < 0.01) for children and a 0.41 reduction (p < 0.01) for adults. This intervention shows promise as a way to reduce asthma triggers in urban

low-income Latino communities.
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INTRODUCTION

An objective of Healthy People 2010 was to reduce dis-
parities in asthma deaths, hospitalizations, emergency depart-
ment use, and disability for all populations (1). Despite this
emphasis, asthma mortality continues to increase in urban
Latino populations in the United States (2—8). The asthma
mortality rate for people living in Chicago from ages 5 to 34
years is 3 to 4 times higher than for the nation, with the most
deaths occurring among minorities and people with lower so-
cioeconomic status (9-10). Specifically, the asthma mortality
rates for Latinos in Chicago almost doubled in the 1990s, in-
creasing at a greater rate than that of blacks and whites, even
after adjusting for population increases (10).

The environmental exposures that occur in homes have
been shown to contribute to asthma morbidity and mortality
(11). High levels of asthma triggers have been documented
repeatedly in the homes of inner-city families with asthma
and are known to worsen pulmonary function (12-14). In-
door tobacco smoke, nitric oxide exposure from gas stoves
and space heaters, and allergens from pests such as cock-
roaches are some of the major home asthma triggers (15—
18). Reductions in home asthma triggers have been shown to
subsequently reduce asthma incidence and severity (19).

Community health workers (CHWs) provide a unique
mechanism for reducing home asthma triggers in low-income
Latino communities. CHWs are lay people who receive a
limited amount of training to educate and assist members
of their community in gaining control over their health and
lives (20-21). They may be able to overcome barriers to en-
vironmental modification by providing culturally competent
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asthma education and empowering families to make behavior
changes. Previous studies have shown that CHW interven-
tions are associated with decreased asthma symptom days
and urgent care visits as well as reductions in environmental
home triggers for low-income families (22-26). While these
data provide good preliminary evidence supportive of the
CHW intervention, these studies were not tested specifically
in an inner-city Latino community.

We partnered with a community center in Chicago that
employed CHWs to provide home asthma education visits
for low-income Latino families in their community. This
partnership allowed us to use community-based participa-
tory research methodologies and to add culturally appropri-
ate, inexpensive evaluation components to the CHW home
visit intervention. Our study objective was to assess whether
CHW home visits for asthma education facilitated changes
in reported home asthma triggers for children and adults with
asthma in an inner-city, low-income Latino community.

METHODS
Study Design

This study originated through a partnership between the
principal investigator and Centro Comunitario Juan Diego
(CCID) (27). CCJD is a non-profit community center that
runs health promotion programs that focus on asthma edu-
cation, violence prevention, literacy, human rights, envi-
ronmental health, human immunodeficiency virus (HIV)
education, diabetes education, and community organizing.
The center serves a low-income, urban, primarily Mexican-
American population on the south side of Chicago. At the
time of the study, they employed eleven asthma CHWs who
had completed a 15-week basic health promoter training
course and Asthma 101 and Asthma for Children (12 hours
of coursework) from the American Lung Association. These
CHWs were Mexican-American and lived in their service
community where they had been performing asthma educa-
tion for 5 years.
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We designed this exploratory study with an initial cross-
sectional analysis and a subsequent longitudinal analysis of
asthma outcomes. Participants were a convenience sample,
identified by the CHWSs, who classified themselves as Latino
and had been told by a physician that they or their child had
asthma. The CHW:s then explained the purpose of the study to
these qualified individuals, and interested participants were
enrolled in the study.

The intervention was asthma education provided in
Spanish by CHWs in a relaxed, non-threatening home en-
vironment. Participants all received a home visit for asthma
education from a pair of asthma CHWs. At the start of this
visit, a survey form was filled out by participants (or read to
them if they could not read) and spirometry was measured
by the CHWs. Then the CHWs discussed asthma physiol-
ogy, triggers, myths, and medications using flip charts from
the American Lung Association Open Airways Program and
a variety of other materials in Spanish from other sources.
CHWs demonstrated proper technique with peak flow meters,
inhalers, and spacers and then practiced these techniques with
participants. Referrals for medical care or applications for the
State Children’s Health Insurance Program (SCHIP) were
completed. Finally another survey was completed at the end
of the initial visit. Initial visits lasted approximately 2 hours.

Participants were visited again at home 3, 6, and 12 months
after the initial visit by a CHW for the purpose of data col-
lection only. At these follow-up visits, participants filled out
the follow-up survey form and had their spirometry measured
again. Informal education also probably occurred at some of
these follow-up visits but was not documented. Participants
received a gift certificate for breakfast at a local restaurant at
the 3-month visit and a $5 gift certificate for groceries at the
6-month visit.

We hypothesized that the education and assistance pro-
vided at the initial visit would lead to improved asthma knowI-
edge and medication knowledge, improved health care uti-
lization, and more empowered participants. These outcomes
would then assist participants to improve their medication
usage and reduce home asthma triggers, leading to reduced
asthma severity.

Survey Instruments

Survey instruments were written first in English and then
translated to Spanish by a professional translator. The Span-
ish versions were reviewed by the CHWs at CCJD where
they were modified slightly to improve understanding for
the target community. Demographics of the adults and the
children’s caregivers were obtained at the initial visit. Ac-
culturation was measured using the Marin and Marin Short
Language Use Scale (28).

Asthma severity consisted of three categories: se-
vere/moderate, mild persistent, and mild intermittent. Based
on the National Guidelines for the Diagnosis and Manage-
ment of Asthma (29, 30), participants were defined as se-
vere/moderate if they reported asthma symptoms daily, re-
ported nighttime symptoms daily or several times a week, or
reported limited physical activity due to asthma symptoms.
Mild persistent participants reported asthma symptoms more
than once a week but not daily, or nighttime symptoms several
times a month. Mild intermittent participants reported asthma
symptoms less than once a week or nighttime symptoms less
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than several times a month. At each visit, participants were
asked if they (or their child) had been to the emergency de-
partment, urgent care, or hospital in the last 6 months for
asthma. They were also asked how often they (or their child)
currently use albuterol.

Home asthma triggers were assessed using a series of seven
yes/no questions that asked about smokers in the house, pets,
cockroaches, air filters, vacuuming, cleaning with chlorine,
and aerosol use. The higher the score, the more triggers were
reported present. These questions were asked at the start of the
initial visit (before the education began) and at each follow-
up visit.

Data Analysis

Data were entered into two Excel databases (one for chil-
dren and one for adults with asthma) by a CHW at CCJD.
Analyses were performed using Stata 8 SE (31). Chi-squared
analyses (for ordinal data) and one-way analyses of variance
(for continuous data) were used to compare demographics
of participants lost to follow-up. Exact symmetry tests were
performed to assess for changes between the initial visit and
follow-up visits for demographics, asthma severity, emer-
gency department/hospital visits, and albuterol usage. Data
were converted into longitudinal format to perform linear
mixed effects modeling (32). Models controlled for age of the
children or adults with asthma, caregiver ages, marital status
of adults or caregivers, ethnicity of adults or caregivers, ac-
culturation of adults or caregivers, years adults or caregivers
lived in the United States, education level of adults or care-
givers, and insurance status of the participants.

Ethics

This study was approved by the Institutional Review Board
at the University of Chicago and participants provided written
consent.

RESULTS

A total of 103 participants were enrolled in the study;
56 children with asthma (42 caregivers) and 47 adults with
asthma. The demographics of these participants are shown
in Table 1. About half of the children with asthma were fe-
male, compared to 70% of the adults with asthma. The mean
child age was 8.5 years; the mean adult age was 41.6 years.
Caregivers of children and adults with asthma were primarily
Mexican and married, with very low education and accultur-
ation levels. Fifty-seven percent of children had some sort of
public health insurance, while 27% had no insurance. Thirty-
four percent of adults with asthma had no insurance.

Fifty-seven percent of children with asthma and 45% of
adults with asthma completed the study as shown in Table 2.
The majority of participants who left the study did so after
the first home visit (21% of children with asthma and 23%
of adults with asthma). Not wanting to participate anymore
(52% of participants lost to follow-up) was the most common
reason cited for leaving. The participants lost from the study
differed from those who completed the study. Caregivers of
the children with asthma who were lost to follow-up were
higher educated (p = 0.02). Adults with asthma who were
lost to follow-up were more likely to be Puerto Rican (p =
0.05) and less likely to be single (p = 0.01).
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TABLE 1.—Demographics of children with asthma and their caregivers and adults with asthma.*

Children with asthma

Caregivers of children with asthma Adults with asthma

Demographic characteristic (n=157) (n=42) (n=47)
Female sex 45% 93% 70%
Age (mean) 8.5 years 34.6 years 41.6 years
(range 1-16 years) (range 23-51 years) (range 16-78 years)

Ethnic group

Mexican 93% T7%

Puerto Rican 2% 17%

Other 2% 4%
Marital status

Married 74% 51%

Single 14% 23%

Other 5% 26%
Education level

6 years or less 52% 47%

7 to 12 years 29% 32%

High school graduate or graduate equivalency diploma (GED) 2% 9%

More than high school 7% 13%
Acculturation level (mean)? 1.7 1.9
Years lived in US (mean) 11.5 20
Health insurance

Publict 57% 28%

Private 13% 38%

None 27% 34%

*Percentages may not add to 100 in each category due to missing data.

f Acculturation level determined from Marin Marin Language Use Scale where score of 1 is lowest and score of 5 is highest acculturation to United States culture (28).
For children: Medicaid, Medicare, or State Children’s Health Insurance Program (SCHIP); for adults: Medicaid, Medicare, or Social Security.

Forty-five percent of children with asthma (n = 56) were
classified initially as having moderate/severe asthma, while
23% had mild persistent and 32% had mild intermittent
asthma. Eighteen percent of caregivers reported that their
children had been hospitalized or treated in an emergency
department or urgent care once in the last 6 months, 7% said
two to three times, 2% said four or more times, and 71%
said their children had required no hospital or emergency
care. Twenty-five percent of caregivers reported their child
used albuterol daily, 27% said several times a week, 11%
said several times a month, 32% said several times a year,
and 5% said never. The majority of adults with asthma were
classified initially as having moderate/severe asthma (66%,
n = 47). Fifteen percent had mild persistent and 19% had
mild intermittent asthma. When asked whether they had been
hospitalized or cared for in an emergency department or with
urgent care for asthma in the last 6 months, 64% said no,
23% said once, and 11% said two to three times. Thirty-six

TABLE 2.—Study participants lost during the 12-month follow-up period.

Children with Adults with
asthma asthma
(n=57) (n =47)
Received all home visits 32 (57%)* 21 (45%)
Received initial visit only 12 21%)t 11 (23%)
Did not want to participate anymore 9 6
Moved 3 4
Could not find 0 1
Received initial and 3-month visits 1 (2%) 8 (17%)
Did not want to participate anymore 1 5
Moved 0 2
Could not find 0 1
Received initial, 3-, and 6- month visits 11 20%) 7 (15%)
Did not want to participate anymore 2 3
Moved 5 2
Could not find 4 0
Died 0 1

*Represents 23 families (55% of total families).
fRepresents 7 families (17% of total families).

percent of adults reported they used albuterol daily, 19% used
it several times a week, 21% used it several times a month,
17% used it several times a year, and 2% never used albuterol.
None of these initial variables changed significantly at the 3-,
6-, and 12-month follow-up visits for the children or adults
with asthma, and no trends were observed.

The home asthma trigger scores are shown in Figure 1.
Caregivers of children with asthma reported an average of
2.8 home triggers at the initial visit, 2.3 triggers at 3 months,
2.1 triggers at 6 months, and 2.0 triggers at 12 months. Con-
trolling for child age, child insurance, and caregiver age,
marital status, ethnicity, education, acculturation, and years
lived in the United States, every home visit was associated
with a 0.32 reduction in home trigger score (p < 0.01; 95%
CI —0.47, —0.17). Other factors that influenced reported
home asthma triggers were caregiver age, caregiver educa-
tion, and child’s insurance status. Triggers increased as care-
giver age increased (8; 0.08; p < 0.01; 95% CI 0.02, 0.14),
and decreased when caregiver education increased (8; —0.92;
p =0.04; 95% CI —1.81, —0.03) and when children had
private insurance compared to public insurance (8; —2.50;
p =0.04; 95% CI —5.00, —0.15). Adults with asthma re-
ported 3.2 triggers at the initial visit, 2.7 triggers at 3 months,
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FIGURE 1.—Reported home asthma triggers for children and adults with asthma.
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2.1 triggers at 6 months, and 1.5 triggers at 12 months. Con-
trolling for age, ethnicity, education, insurance, accultura-
tion, and time lived in the United States, every home visit
was associated with a 0.41 reduction in home trigger score
(p < 0.01; 95% CI —0.58, —0.25). Home asthma triggers
were also higher as age increased (8; 0.06; p < 0.01; 95%
CI 0.03, 0.09) and lower as years lived in the United States
increased (B;) —0.05; p = 0.01; 95% CI —0.09, —0.01).

Individual trigger results are shown in Table 3. The most
common triggers reported at the initial home visit were clean-
ing/vacuuming by or around the person with asthma (45%
of adults), use of chlorine and water for cleaning (54% of
children, 57% of adults), and use of aerosols by or around
person with asthma (70% of adults). Few homes had air fil-
ters (32% of children, 30% of adults). Over the 12-month
follow-up visits, significant reductions were reported in the
children with asthma for cockroaches in the home (8; —0.06;
p = 0.05;95% CI —0.12, 0.0006) and in adults with asthma
for the use of chlorine for cleaning (8, —0.13; p < 0.01;
95% CI —0.19, —0.07), the use of aerosols by or around
person with asthma (8; —0.09; p = 0.01; 95% CI —0.16,
—0.03), and houses lacking air filters (8;) —0.06; p = 0.03;
95% CI —0.11, —0.01). Borderline reductions were noted
for smoking inside the home (children: ; —0.03; p = 0.06;
95% CI —0.07, 0.002), cockroaches in the home (adults: 3,
—0.04; p = 0.09; 95% CI —0.08, 0.01), cleaning and vacu-
uming around the person with asthma (children: 8; —0.04;
p = 0.08;95% CI —0.10, 0.005; adults: §; —0.04; p = 0.08;
95% CI —0.09, 0.005), and the use of aerosols (children: 8,
—0.06; p = 0.06; 95% CI —0.11, 0.002).

DISCUSSION

This study suggests that CHW home visits for asthma ed-
ucation are associated with a reduction in reported home
asthma triggers for both children and adults with asthma in
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this low-income inner-city Latino community. These results
are important because while reductions in home asthma trig-
gers have been linked with reduced asthma incidence and
severity, no effective strategy has been developed to accom-
plish these reductions in Latino populations. This is likely
because of language barriers, distrust of government pro-
grams, and unique health beliefs and practices experienced
by Latinos (33). Our study was able to overcome these bar-
riers by partnering with a community center in the target
community. This partnership allowed us to gain access to a
very difficult-to-reach community, to develop and provide a
culturally appropriate intervention, and to better understand
the outcomes our study generated.

Our intervention was associated with an important reported
behavior change that others have struggled to achieve. Pre-
vious studies have shown that many people with asthma do
not receive adequate counseling about environmental triggers
from their health care providers (34). Low-income families
who are able to recognize triggers in their homes often feel
helpless to change them due to lack of resources (35). Home
nurse visits have been shown to reduce asthma severity and
hospitalizations, but they had no impact on environmental
triggers (36).

We believe the CHW approach may have facilitated this
behavior change of reduced reported home asthma triggers
because it worked within the traditional Latino belief system.
Current health care in the United States focuses primarily on
the individual patient, while traditional Latino culture incor-
porates several very different concepts including familismo
(family included in all decisions) and personalismo (informa-
tion is more reliable coming from a trusted source) (37-38).
CHW:s are from the target community, they speak the same
language, and are they culturally similar to their clients; thus
they are a trusted source. In addition, CHW home visits allow
them to provide their services to the entire family, not just the

TABLE 3.—Individual home asthma triggers at the initial home visit and changes over the 12-month follow-up period.*

Children with asthma (n = 56) Adults with asthma (n = 47)

B, for change over
12-month follow-up

B, for change over

Answered yes at Answered yes at 12-month follow-up

Home asthma triggerst initial visit (95% CI) initial visit (95% CI)
1. Does anyone smoke inside your home? 23% —0.03% 26% —0.03
(—0.07, 0.002) (—0.07,0.01)
2. Do you have any pets? (dogs, cats, birds, gerbils, hamsters) 39% —0.01 30% —0.01
(—0.05, 0.04) (=0.05, 0.03)
3. Are there cockroaches in your house? 32% —0.06% 23% —0.04%
(=0.12, 0.0006) (=0.08, 0.01)
4. Do you or does anyone in your house clean and vacuum when you (or your 27% —0.048 45% —0.048
child) are around?
(—0.10, 0.005) (—0.09, 0.005)
5. Do you or does anyone in your house clean with a solution of chlorine and 54% —0.05 57% -0.13%
water?
(—0.12,0.02) (—0.19, —0.07)
6. Do you use aerosols (around your child) (such as hairspray, cleaners, 39% —0.06% 70% —0.09%
perfumes)?
(—0.11, 0.002) (—0.16, —0.03)
7. Do you use an air filter in your house? 32% —0.03 30% —0.061
(—0.08, 0.03) (—0.11, —0.01)

*Children with asthma model controlled for child age, child insurance, and caregiver age, marital status, ethnicity, education, acculturation, and years lived in the United States. Adults
with asthma model controlled for ethnicity, education, insurance, acculturation, and time lived in the United States.

TAll questions are incorrect if answered yes except for number 7.
ip <0.05.

§p < 0.10.
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person with asthma. The education is given in a comfortable
environment with sufficient time for questions and explana-
tions. The CHW approach, through education and support,
improves personal self-efficacy, which then leads to behavior
changes (20-21, 39-41).

While the overall home asthma trigger scores were reduced
for both children and adults with asthma, reductions in the
individual triggers varied. Caregivers of children with asthma
reported a reduction in cockroaches in the home but this de-
crease was not seen as strongly among the adults with asthma.
Perhaps the motivation to eliminate cockroaches is greater
when a child’s health is involved. Conversely, perhaps ad-
mitting cockroaches in the home is more difficult when dis-
cussing a child with asthma as compared to an adult with
asthma. This explanation likely applies to the similar trend
noted in smoking in the home. Eliminating pets proved to
be difficult. Methods of cleaning significantly changed. The
CHW:s explained that families in this community are very
concerned with cleanliness and that bleach is thought to be
one of the best cleaning solutions. However, the strong odor
of bleach may trigger asthma symptoms, (42), as does the
dust generated by cleaning and vacuuming. Changing clean-
ing techniques and eliminating aerosols seemed to be man-
ageable changes for these participants.

Asthma severity was high in this study population as shown
by the severity scores and albuterol usage, although emer-
gency department usage was low. Our CHW intervention did
not change asthma severity, emergency department/hospital
visits, or albuterol usage, although we cannot be sure how to
interpret these results in the absence of an appropriate con-
trol group. However, other similar studies with CHWs have
shown some success in reducing asthma symptoms and ur-
gent care visits. (22, 26). These studies used a higher “dose”
of the intervention, meaning more home visits, which may
explain our negative asthma severity results.

Because this was an exploratory pilot study, there was no
control group or randomization, no blinding, and a small sam-
ple size. This limits the interpretation and generalizability
of our results, although they do provide estimates of effect
size that could prove useful in future studies. The recruit-
ment strategy was subject to selection bias as participants
who approached the community center may have already
been motivated for change. The home asthma triggers were
self-reported and were likely affected by social desirability,
although a previous study found good correlation between
the self-report of home asthma triggers and the actual mea-
surement of those triggers (43). We speculate that we lost
participants at the follow-up visits because we did not have
adequate incentives, our questionnaire was long, and the tar-
get population is highly mobile. A few of the children with
asthma lived in the same households, but similar results were
obtained when we repeated the analyses using only one child
from each family, suggesting that collinearity did not affect
the final results significantly. Finally, this study did not di-
rectly assess atopy or measure important home asthma trig-
gers such as dust or mold.

Working with local community groups to provide compre-
hensive, culturally and linguistically competent asthma care
in high-risk populations is a national priority.! CHWs have
been shown to be useful in asthma data collection and in ac-
cessing inner-city, hard-to-reach populations (44—46). This

pilot study expands our understanding of the CHW potential
to improve asthma by suggesting that in the home, culturally
competent asthma education performed by CHWs may be
able to reduce home asthma triggers and subsequently the
burden of asthma in low-income inner-city Latino commu-
nities. Future studies should implement a randomized con-
trolled trial to determine the strength and duration of this
effect.

ACKNOWLEDGMENTS

This study was funded by the Robert Wood Johnson Clini-
cal Scholars Program at the University of Chicago. Statistical
assistance was provided by Dezheng Huo, PhD, at the Uni-
versity of Chicago, and Sanjib Basu, PhD, at Rush University
Medical Center. The following community health workers at
Centro Comunitario Juan Diego played a critical role in study
design and evaluation and data collection: Nora A. Coronado,
Ofelia Cortes, Maria D. Hernandez, Maria G. Hernandez,
Juanita M. Moreno, Carmen Luna, Ana Maria Arevalo, Ros-
alia Perez, and Rosio Nazimek. Without their devotion and
love for their community, this study would not have been
possible.

REFERENCES

1. U.S. Department of Health and Human Services, Office of Dis-
ease Prevention and Health Promotion. Healthy People 2010: Vol-
ume II. Chapter 24: respiratory diseases. Washington, D.C.: U.S.
Government Printing Office. http:www.healthypeople.gov/document/html/
volume?2/24respiratory.htm. Accessed 10/11/05.

2. Trends in Asthma Morbidity and Mortality. American Lung Associa-
tion. Epidemiology and Statistics Unit. April 2004. http://www.lungusa.org/
atf/cf/{7A8D42C2-FCCA-4604-8 ADE-7F5D5E762256 }/ASTHMA1.PDF,
accessed 6/2/04.

3. Centers for Disease Control and Prevention. Surveillance for Asthma—
United States, 1980-1999. MMWR 2002;51(no. SS-1):1-13.

4. Centers for Disease Control and Prevention. Asthma prevalence and
control characteristics by race/ethnicity—United States, 2002. MMWR
2004;53:145-148.

5. Weiss KB, Wagener DK. Geographic variations in US asthma mortality:
small-area analyses of excess mortality, 1981-1985. Am J Epidemiol 1990;
132(supp 1):S107-S115.

6. Weiss KB, Wagener DK. Changing patterns of asthma mortality: identifying
target populations at high risk. JAMA 1990; 264:1683-1687.

7. Litonjua AA, Carey VJ, Weiss ST, Gold DR. Race, socioeconomic fac-
tors, and area of residence are associated with asthma prevalence. Pediatr
Pulmonol 1999; 28:394-401.

8. Aligne CA, Auinger P, Byrd RS, Weitzman M. Risk factors for pediatric
asthma: contributors of poverty, race, and urban residence. Am J Respir Crit
Care Med 2000; 162:873-877.

9. Marder D, Targonski P, Orris P, Persky V, Addington W. Effects of racial
and socioeconomic factors on asthma mortality in Chicago. Chest 1992;
101:426S-429S.

10. Thomas SD, Whitman S. Asthma hospitalizations and mortality in Chicago.
Chest 1999; 116:135-141S.

11. Gergen PJ, Weiss KB. The increasing problem of asthma in the United
States. Am Rev Respir Dis 1992; 146:823-824.

12. Huss K, Rand CS, Butz AM, Eggleston PA, Murigande C, Thompson LC,
Schneider S, Weeks K, Malveaux FJ. Home environmental risk factors in
urban minority asthmatic children. Ann Allergy Asthma Immunol 1994;
72:173-1717.

13. Chilmonczyk BA, Salmun LM, Megathlin KN, Neveux LM, Palomaki GE,
Knight GJ, Pulkkinen AT, Haddow JE. Associations between exposure to
environmental tobacco smoke and exacerbations of asthma in children. N
Engl J Med 1993; 328:1665-1669.



374

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

Christiansen SC, Martin SB, Schleicher NC, Koziol JA, Hamilton RG,
Zuraw BL. Exposure and sensitization to environmental allergen of predom-
inantly Hispanic children with asthma in San Diego’s inner city. J Allergy
Clin Immunol 1996; 98:288-294.

Kane MP, Jaen CR, Tumiel LM, Bearman GM, O’Shea RM. Unlimited
opportunities for environmental interventions with inner-city asthmatics. J
Asthma 1999; 36:371-379.

Eggleston PA. Environmental causes of asthma in inner city children. Clin
Rev Allergy Immunol 2000; 18:311-324.

Infante-Rivard C. Childhood asthma and indoor environmental risk factors.
Am J Epidemiol 1993; 137:834-844.

Eggleston PA. Urban children and asthma: Morbidity and mortality. Im-
munol Allergy Clin North Am 1998; 18:75-84.

Bierman CW. Environmental control of asthma. Immunol Allergy Clin
North Am 1996; 16:753-764.

Witmer A, Seifer SD, Finocchio L, Leslie J, O’Neil EH. Community health
workers: Integral members of the health care work force. Am J Public Health
1995; 85: 1055-1058.

Berman PA, Gwatkin DR, Burger SE. Community-based health workers:
Head start or false start towards health for all? Soc Sci Med 1987; 25:443—
459.

Stout, JW, White LC, Rogers L, McRorie T, Morray B, Miller-Ratcliffe
M, Redding GJ. The asthma outreach project: A promising approach to
comprehensive asthma management. J Asthma 1998; 35: 119-127.

Leung R, Koenig JQ, Simcox N, van Belle G, Fenske R, Gilbert SG. Behav-
ioral changes following participation in a home health promotional program
in King County, Washington. Environ Health Perspect 1997; 105:1132—
1135.

Takaro TK, Krieger JW, Song L. Effects of environmental interventions
to reduce exposure to asthma triggers in home of low-income children in
Seattle. J Expo Anal Environ Epidemiol 2004; 14:S133-143.

Krieger J, Takaro TK, Allen C, Song L, Weaver M, Chai S, Dickey P. The
Seattle-King County Healthy Homes Project: Implementation of a com-
prehensive approach to improving indoor environmental quality for low-
income children with asthma. Environ Health Perspect 2002; 110(suppl 2):
311-322.

Krieger JW, Takaro TK, Song L, Weaver M. The Seattle-King Healthy
Homes Project: A randomized, controlled trial of a community health
worker intervention to decrease exposure to indoor asthma triggers. Am
J Public Health 2005; 95:652-659.

Martin MA, Hernandez O, Naureckas E, Lantos J. Improving asthma re-
search in an inner-city Latino neighborhood with community health work-
ers. J Asthma 2005; 42:891-895.

Marin G, Marin B. Research with Hispanic populations. Appl Soc Res
Methods Series, v23. Newbury Park: Sage Publications, 1991:38-39.
Expert Panel Report II. Guidelines for diagnosis and management of asthma.
National Asthma Education and Prevention Program. February 1997.

30.

31.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

M. A. MARTIN ET AL.

Colice GL, Burdt, JV, Song J, Stampone P, Thompson PJ. Categorizing
asthma severity. Am J Respir Crit Care Med 1999; 160:1962—-1967.
StataCorp. Stata statistical software: Release 7.0. College Station, TX. Stata
Corporation, 2001.

. Woodward M. Epidemiology: Study design and data analysis (ed. 2). Second

edition. Chapman & Hall/CRC, 2005; 502-505.

Roberson NL. Clinical trial participation. Viewpoints from racial/ethnic
groups. Cancer 1994; 74(9 suppl):2687-2691.

Etzel RA. Indoor air pollution and childhood asthma: Effective environ-
mental interventions. Environ Health Perspect 1995; 103(suppl 6):55-58.
Krieger JW, Song L, Takaro TK, Stout J. Asthma and the home environment
of low-income urban children: Preliminary findings from the Seattle-King
County Health Homes Project. J Urban Health 2000; 77:50-67.

Hughes DM, McLoad M, Garner B, Goldbloom RB. Controlled trial of
a home and ambulatory program for asthmatic children. Pediatrics 1991;
87:54-60.

Molina C, Zambrana R, Aguirre-Molina M. The influence of culture, class
and environment on health care in Latino Health in the US: A Growing
Challenge. In Molina C, Aguirre-Molina M. Washington, DC: American
Public Health Association, 1994; 25.

Trotter R. Contrasting models of the healer’s role: South Texas case exam-
ples. Hisp J Behav Sci 1982; 4:315-327.

Lenker S, Lorig K, Gallager D. Reasons for the lack of association between
changes in health behavior and improved health status: An exploratory study.
Patient Ed Counsel 1984; 6:69-72.

Lorig KR, Ritter P., Stewart AL, Sobel DS, Brown BW Jr., Bandura A,
Gonzalez VM, Laurent DD, Holman HR. Chronic disease self-management
program 2-year health status and health care utilization outcomes. Med Care
2001; 39:1217-1223.

Guendelman S, Meade K, Benson M, Chen YQ, Samuels S. Improving
asthma outcomes and self-management behaviors of inner-city children.
Arch Pediatr Adolesc Med 2002; 156:114-120.

Medina-Ramon M, Zock JP, Kogevinas M, Sunyer J, Torralba Y, Borrell
A, Burgos F, Anto JM. Asthma, chronic bronchitis, and exposure to irri-
tant agents in occupational domestic clearing: A nested case-control study.
Occup Environ Med 2005; 62:598-606.

Dharmage S, Bailey M, Raven J, Mitakasis T, Guest D, Cheng A, Rolland
J, Thein F, Abramson M, Walters EH. A reliable and valid home visit report
for studies of asthma in young adults. Indoor Air 1999; 9:188-192.
Ledoger RJ, Penchaszadeh A, Garden CCI, et al. Asthma and Latino cul-
tures: Different prevalence reported among groups sharing the same envi-
ronment. Am J Public Health 2000; 90:929-935.

Butz AM, Malveaux FJ, Eggleston P, Thompson L, Schneider S, Weeks K,
Huss K, Murigande C, Rand CS. Use of community health workers with
inner-city children who have asthma. Clin Pediatr 1994; 135-141.

Baier C, Grant EN, Daugherty SR, Eckenfels EJ. The Henry Horner pediatric
asthma program. Chest 1999; 116:2045-206S.



