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The National Asthma Survey—
New York State: Association of the Home
Environment with Current Asthma Status
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MARTA GOMEZ. MSP Objectives. The National Asthma Survey—New York State (NYS), a telephone
AMANDA REDD\’(, MSP survey of NYS residents, was conducted in 2002-2003 to further understand
KRUTI PANDYA, MS? the burden of asthma among adults and children and to identify health, socio-
MICHAEL MEDVESKY, MPH? economic, behavioral, and environmental factors associated with asthma.

Methods. A total of 1,412 households with at least one member with current
asthma and 2,290 control households answered questions about their home
environment (e.g., presence of asthma triggers and practices that promote or
reduce common asthma triggers).

Results. For children younger than 18 years of age, we found statistically
significant positive associations between current asthma and the presence of
mold (adjusted odds ratio [AOR] = 2.1, 95% confidence interval [CI] 1.3, 3.3),
air cleaners (AOR=1.5, 95% CI 1.1, 2.1), dehumidifiers (AOR=2.0, 95% ClI 1.4,
2.7), and humidifiers (AOR=1.6, 95% CI 1.1, 2.3). For adults, there were statisti-
cally significant positive associations with the presence of mold (AOR=2.5,
95% Cl 1.8, 3.4), air cleaners (AOR=2.2, 95% CI 1.7, 2.8), and humidifiers
(AOR=1.4, 95% Cl 1.1, 1.8). There were no statistically significant associa-
tions with the presence of cockroaches, pets, or tobacco smoke, while use of
a wood-burning stove or fireplace was significantly more prevalent in control
homes.

Conclusions. Asthma guidelines emphasize the importance of reducing triggers
in the home as part of a multifaceted approach to asthma control. Despite
these guidelines, many asthma triggers (specifically, mold) were as prevalent or
more so in the homes of New Yorkers with asthma as compared with control
households. Public health interventions in NYS should focus on educating
households about potential asthma triggers and their sources and teach
methods to prevent, reduce, or eliminate them.
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The Expert Panel Report 3 (EPR-3) Full Report
2007—Guidelines for the Diagnosis and Management
of Asthma—underscores the continued impact of
asthma on the health and quality of life of Americans
and the economy of the United States.! In addition, it
emphasizes the importance of collecting high-quality
data to support progress toward national asthma-
control goals. During 2001-2003, annual estimates
from the National Health Interview Survey indicated
that 20 million American adults and children (7.2%
of the population) had asthma. The continued impact
of asthma is also evident in the number of people who
reported at least one asthma attack during the past
year (11.6 million) and the number of emergency
department visits (1.8 million), in-patient hospitaliza-
tions (504,000), and deaths (4,200) due to asthma
each year.? Loss of productivity due to asthma was
estimated at more than 10.1 million work days per year
for adults and 12.8 million school days for children.’
In New York State (NYS), 1.1 million adults (7.6%)
and 370,000 children (8.4%) were estimated to have
asthma in 2005.*

The EPR-3 states that for an individual, the ulti-
mate goal of asthma therapy is control, defined as
reducing impairment and risk through four critical
components of care: (I) assessment and monitoring,
(2) patient education that supports a patient-clinician
partnership, (3) control of environmental factors
and comorbid conditions, and (4) medications.! The
guidelines also emphasize the importance of control-
ling asthma-related environmental conditions for
patients, regardless of the severity of their asthma. In
NYS, comprehensive asthma interventions have been
implemented throughout the state, and surveillance
efforts continue to monitor intervention progress
as well as some of the EPR-3 components. However,
because existing large-scale surveys already include
questions on many diseases and other risk factors, it is
difficult to add more questions for disease-specific envi-
ronmental conditions and related modifications (i.e.,
asthma-related environmental factors). Consequently,
many studies have assessed the relationship between
asthma and the environment by studying specific geo-
graphic areas or demographic groups or by focusing
on exacerbation of asthma symptoms rather than the
presence or absence of disease.

Many of these studies focus only on households with
members who have asthma and/or live in urban or low-
income areas with a high burden of asthma. However,
evidence from a nationally representative sample that
included homes of people with and without asthma
suggests that some important asthma triggers (e.g.,
mouse and dust mite allergens) were more common

in homes of people with asthma.>® Allergen levels in
these studies were directly assessed from the analysis
of settled dust, but dust sampling is not a practical or
feasible method for most large-scale surveys. On the
other hand, Wilson and colleagues found that certain
allergens measured in dust were associated with observ-
able housing conditions (e.g., cracks in walls and moldy
odors). This study suggests that questionnaires and
screening tools, which may be critical to the ongoing
surveillance of environmental asthma triggers, could
be useful in assessing the presence of asthma triggers
within a home.”

Statewide and national asthma surveillance gener-
ates a wealth of information that is an invaluable tool
for the public health and medical communities working
to address the problem of asthma. In 2002-2003, the
NYS Department of Health, sponsored by the Centers
for Disease Control and Prevention, conducted the
National Asthma Survey—New York State (NAS-NYS),
a random-digit-dialing (RDD) telephone survey of
NYS residents.® The purpose of the NAS-NYS was to
further understand the burden of asthma among adults
and children and to describe and identify the health,
socioeconomic, behavioral, and environmental factors
that are associated with asthma.

In an attempt to overcome some of the challenges
described previously, this survey included questions
about the home environment of participants with
asthma and a random subset of participants without
asthma. These questions inquired about the presence
of asthma triggers (e.g., mold and cigarette smoking)
and asthma-related environmental modifications (e.g.,
the use of air cleaners, humidifiers, and dehumidifiers).
We characterized the home environmental conditions
and modifications that are related to current asthma
among NYS residents.

METHODS

Study design

For this study, we used a nested case-control design
within the cross-sectional NAS-NYS and conducted
separate analyses for children and adults. The NAS-NYS
followed the State and Local Area Integrated Tele-
phone Survey methodology using the same sampling
frame as the National Immunization Survey (NIS).?
The NIS uses an RDD telephone survey method to
select a random sample of telephone numbers (house-
holds) from landline phone banks for the general
population. The NAS questionnaire was designed to
immediately follow a completed NIS interview. This
questionnaire was designed by the National Center for
Environmental Health and was further refined based
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on cognitive testing and results from a series of four
pretests.'” Subsequently, the NAS questionnaire was
used for a national sample and several state-specific
samples, including NYS.

At the beginning of the NAS-NYS interview, one
adult participant was asked two screening questions
about each household member to determine who,
if anyone, had asthma: (I) “Have you (has he/she)
ever been told by a doctor or other health profes-
sional that you have asthma?” (2) “Do you (does he/
she) still have asthma?” A positive response to both
questions classified an individual as having current
asthma. A positive response to the first question and a
negative response to the second question classified an
individual as having lifetime asthma only. A negative
response to the first question categorized an individual
as not having asthma. For individuals with asthma,
the NAS questionnaire collected information about
asthma symptoms, asthma attacks, asthma medication
usage, health-care utilization, missed school and work
days due to asthma, quality of life, and knowledge of
asthma management. Households with and without
individuals with asthma were asked questions about
individual- and household-level demographics and
home environment conditions.

Selection of cases

In households with only one child with current asthma,
that child was selected as the asthma case. In house-
holds with more than one child with current asthma,
one child was randomly selected as the asthma case. In
households with only one adult with current asthma,
that adult was selected as the asthma case. In house-
holds with more than one adult with current asthma,
one adult was randomly selected as the asthma case.
Households could contribute one adult and one child
to the analysis.

Selection of controls

The NAS study design used by other states did not col-
lect information about home environment conditions
from households that had no individuals with current
or lifetime asthma (i.e., control households). However,
NYS chose to randomly survey a subset of control
households to compare home environment conditions
among cases and controls. For the child analysis, one
control child was randomly selected from the children
in these households. Similarly, for the adult analysis,
one control adult was randomly selected from these
households. Control households were only asked about
individual- and household-level demographic informa-
tion and home environment conditions.

Independent variables

The survey included two groups of environmental
questions that were asked of both cases and controls
(Figure). The first group assessed environmental trig-
gers potentially related to asthma: presence or absence
of mold, cockroaches, indoor pets, and environmen-
tal tobacco smoke (ETS) in the home. The second
group of questions assessed actions or behaviors that
can mitigate and/or exacerbate exposure to triggers
in the home environment: use of gas for cooking,
wood-burning stoves or fireplaces, unvented stoves
or fireplaces, air cleaners or purifiers, humidifiers,
dehumidifiers, and kitchen exhaust fans. However, only
cases were asked about environmental modifications
relating to the use and care of mattress and pillow
covers for controlling dust mites and the presence of
wall-to-wall carpeting. Therefore, these questions were
not included in this analysis.

Demographic information for the surveyed house-
holds and each household member was obtained dur-
ing the interview. At the individual level, we collected
age, gender, race/ethnicity, and educational attain-
ment. At the household level, we collected income,
residential zip code, and location (New York City or
the rest of the state). Children were grouped into four
age categories (0-4, 5-9, 10-14, and 15-17 years of
age), and adults were grouped into four age categories
(18-24, 25-44, 45-64, and =65 years of age). Race
categories consisted of white, black, Asian, and other
races. We aggregated American Indian/Alaska Native

Figure. Questions from the 2003 National Asthma
Survey—New York State, section 7:
modifications to the environment

1. In the past 30 days, has anyone seen or smelled mold or a
musty odor inside your home?
2. In the past 30 days, has anyone seen cockroaches inside
your home?
3. Does your household have indoor pets such as dogs, cats,
hamsters, birds, or other feathered or furry pets that are
kept inside?
In the past week, has anyone smoked inside your home?
Is gas used for cooking?
Is a fireplace or wood-burning stove used in your home?
Are unvented gas logs, an unvented gas fireplace, or an
unvented gas stove used in your home?
Is an air cleaner or purifier regularly used inside your home?
9. s a humidifier regularly used to increase moisture inside
your home?
10. Is a dehumidifier regularly used to reduce moisture inside
your home?
11. Is an exhaust fan that vents to the outside used regularly
when cooking in your kitchen?

No ok

©
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and Native Hawaiian/Pacific Islander into the other
race category because of the small number of partici-
pants in these groups. Ethnicity consisted of Hispanic
and non-Hispanic minority groups.

Educational attainment was grouped into less than
a high school degree, high school degree, and more
than a high school degree. For the child case-control
analysis, we used the highest level of educational attain-
ment reported among the adults in the household. To
assess poverty, we established household poverty levels
based on the combined household income informa-
tion and the U.S. Census Bureau 2003 federal poverty
thresholds." To compute the percent of the poverty
threshold, we divided the household income by the
federal poverty level (FPL) for each family size category.
Households were classified into three groups: <100%
FPL, 100% to <200% FPL, and =200% FPL. Finally, we
used the residential zip code to stratify households into
categories based on the four tiers of the rural urban
commuting area system: urban core areas, suburban
areas, large town areas, and small town/isolated rural
areas.'

Statistical analysis

We performed statistical analyses using SAS® version
9.1.” We conducted two analyses: one for children
(<18 years of age) and one for adults (=18 years of
age). For each analysis, we generated the distribution
of demographic characteristics among cases and con-
trols. We examined the unadjusted association between
demographic factors and home environment condi-
tions by case-control status using odds ratios (ORs)
and 95% confidence intervals (CIs). We used the OR
to estimate the risk ratio because the prevalence of
current asthma was less than 10%.%"* We used multiple
logistic regression to examine the relationship between
home environment conditions and asthma case-control
status, controlling for sociodemographic characteristics
(e.g., age, gender, race/ethnicity, geographic region,
education, and FPL).

The adjusted ORs (AORs) and 95% CIs from the
models show the association between the presence
of the home environment factors and having current
asthma. We used the likelihood ratio test to evaluate
improvement in the models after adding the following
interaction terms: FPL and use of a fireplace or wood-
burning stove, cockroaches and location, mold and use
of a dehumidifier, and mold and use of a humidifier.
However, the interaction results are not shown because
they were not statistically significant.

RESULTS

Response rates

The overall response rate for the NAS-NYS screening
interview (including controls) was 46%. The person-
level interview completion rate, which measures the
number of detailed interviews completed among
sampled adults or children with asthma, was 89%. Of
the 11,713 households surveyed for the NAS-NYS, 1,573
households (13.4%) had at least one individual with
current asthma, 456 households (3.9%) had at least
one individual with lifetime asthma only, and 9,684
households (82.7%) had no individuals with current
or lifetime asthma. A total of 1,412 households with
at least one member with current asthma and 2,290
control households answered questions about their
home environment conditions.

Child case-control analysis

There were 530 cases and 882 controls in the child
case-control analysis. Tables la and 1b present the
unadjusted results of the sociodemographic character-
istics and home environment conditions, respectively.
The unadjusted ORs reveal that cases were more likely
than the controls to be 5-14 years of age, male, black
or another race, or Hispanic (Table 1a). In addition,
children with current asthma were more likely than the
controls to be from households with lower educational
attainment and <200% FPL. Child cases were more
likely than the controls to reside in New York City, but
less likely to reside in suburban areas. The unadjusted
ORs for the home environment conditions indicate that
the presence of mold and cockroaches and the use of
air cleaners, dehumidifiers, and humidifiers inside the
home were significantly associated with having current
asthma (Table 1b). However, children with current
asthma were less likely than controls to live in homes
where a wood-burning stove or fireplace was used.
There were no statistically significant associations for
current asthma and the presence of indoor pets, ETS,
the use of gas for cooking, unvented gas fireplace or
stove, or kitchen exhaust fans.

The logistic regression model (Table 2) reveals that
children with current asthma were more likely to live
in a home with mold (OR=2.1, 95% CI 1.3, 3.3) and
a home in which a humidifier was used (OR=1.6,
95% CI 1.1, 2.3). There were no statistically signifi-
cant associations between current asthma status and
the use of gas for cooking, indoor pets, cockroaches,
ETS, and kitchen exhaust fans. A wood-burning stove
or fireplace was less likely to be used in a household
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Table 1a. Distribution of selected confounders and unadjusted odds ratios in case vs.
control children (n=1,412), 2003 National Asthma Survey—New York State

Child cases (n=530)

Child controls (n=882)

Variable

N@ (percent)

N® (percent) OR (95% Cl)

Age group (in years)

0-4 87 (16.4)

5-9 178 (33.6)

10-14 173 (32.6)

15-17 92 (17.4)
Gender

Female 220 (41.5)

Male 310 (58.5)
Race

White 282 (64.5)

Black 115 (26.3)

Asian 11 (2.5)

Other 29 (6.6)
Ethnicity

Non-Hispanic 371 (71.9)

Hispanic 145 (28.1)
Education

College graduate 234 (45.5)

High school graduate 223 (43.4)

<High school graduate 57 (11.1)
Poverty level

=200% FPL 265 (60.6)

=100% and <200% FPL 94 (21.5)

<100% FPL 78 (17.9)
Residential location

Rest of state 278 (52.5)

New York City 252 (47.5)
Residential RUCA

Urban core areas 437 (85.5)

Suburban areas 27 (5.3)

Large town areas 29 (5.7)

Small town and isolated rural areas 18 (3.5)

220 (24.9) 1.0
220 (24.9) 20(15 2.8p
257 (29.1) 1.7 (1.2, 2.3P
185 (21.0) 1.3(0.9,1.8)
443 (50.3) 1.0
438 (49.7) 1.4 (1.1, 1.8P
582 (75.8) 1.0
122 (15.9) 1.9 (1.5, 2.6)°
34 (4.4) 07(0.3,1.3)
30 (3.9) 2.0 (1.2, 3.4p
692 (79.7) 1.0
176 (20.3) 1.5 (1.2, 2.0
455 (53.0) 1.0
335 (39.0) 1.3 (1.01, 1.6
68 (7.9) 1.6 (1.1, 2.4
478 (73.8) 1.0
114 (17.6) 1 , 2.0
56 (8.6) 2 ,37)p
525 (59.5) 1.0
357 (40.5) 1.3 (1.1, 1.7
652 (80.6) 1.0
68 (8.4) 0.6 (0.4, 0.9
48 (5.9) 0.9 (0.6, 1.4)
41 (5.1) 0.7 (0.4, 1.2)

*Due to missing values, numbers for some variables do not equal the total of cases and controls.

bStatistically significant

OR = odds ratio

Cl = confidence interval

FPL = federal poverty level

RUCA = rural urban commuting area

with a child with asthma (OR=0.5, 95% CI 0.4, 0.8).
With regard to modifications that mitigate triggers
inside the home, children with current asthma were
more likely to live in a home in which a dehumidifier
(OR=2.0,95% CI 1.4, 2.7) or an air cleaner (OR=1.5,
95% CI 1.0, 2.1) was used.

Adult case-control analysis

The adult analysis included 1,025 cases and 2,290
controls. The unadjusted ORs of sociodemographic
characteristics (Table 3a) show that adults with cur-

rent asthma were more likely than the controls to be
black and to live in households that were <100% FPL.
However, cases were less likely to be male, Asian, and
25—44 years or =65 years of age compared with the
controls. We did not observe statistically significant
differences between adult cases and controls with
respect to ethnicity, residential location, and level of
education. Unadjusted ORs for the home environ-
ment conditions (Table 3b) show that the presence
of mold and the use of air cleaners, dehumidifiers,
and humidifiers were positively associated with current
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Table 1b. Distribution of home environment exposures and unadjusted odds ratios in case vs.

control children (n=1,412), 2003 National Asthma Survey—New York State

Variable

Child cases (n=530)

Child controls (h=882)

N2 (percent)

N@ (percent)

OR (95% Cl)

Use gas for cooking

No 140 (26.5) 245 (27.9) 1.0

Yes 389 (73.5) 634 (72.1) 1.1 (0.8, 1.4)
Seen/smelled mold

No 435 (82.5) 806 (91.7) 1.0

Yes 92 (17.5) 73 (8.3) 2.3(1.7,3.2P
Have inside pets

No 313 (59.1) 467 (53.0) 1.0

Yes 217 (40.9) 414 (47.0) 0.8 (0.6, 1.0)
Seen cockroaches

No 431 (81.3) 766 (87.1) 1.0

Yes 99 (18.7) 114 (13.0) 1.5(1.2, 2.1
Fireplace/wood-burning stove used in home

No 456 (86.0) 692 (78.6) 1.0

Yes 74 (14.0) 189 (21.5) 0.6 (0.4, 0.8)°
Unvented gas fireplace/stove used in home

No 473 (90.1) 794 (90.4) 1.0

Yes 52 (9.9) 84 (9.6) 1.0(0.7,1.5)
Anyone smoked in home past week (ETS)

No 440 (83.3) 723 (82.1) 1.0

Yes 88 (16.7) 158 (17.9) 0.9 (0.7, 1.2)
Use air cleaner

No 373 (70.5) 717 (82.2) 1.0

Yes 156 (29.5) 155 (17.8) 1.9 (1.5, 2.5)°
Use dehumidifier

No 341 (64.6) 668 (76.9) 1.0

Yes 187 (35.4) 201 (23.1) 1.8(1.4,2.3)F
Use humidifier

No 367 (69.4) 697 (79.9) 1.0

Yes 162 (30.6) 175 (20.1) 1.8(1.4,2.3)F
Exhaust fan in kitchen

No 265 (50.3) 459 (52.4) 1.0

Yes 262 (49.7) 417 (47.6) 1.1 (0.9, 1.4)

*Due to missing values, numbers for some variables do not equal the total of cases and controls.

bStatistically significant

OR = odds ratio

Cl = confidence interval

ETS = environmental tobacco smoke

asthma. A wood-burning stove or fireplace was less
likely to be used in the homes of adults with current
asthma. However, there were no statistically significant
differences between cases and controls regarding the
use of gas for cooking or the presence of indoor pets,
cockroaches, an unvented gas fireplace or stove, or
kitchen exhaust fan.

The AORs (Table 4) show that adults with current
asthma were more likely than controls to report see-

ing or smelling mold in their homes (AOR=2.5, 95%
CI 1.8, 3.4) and to use a humidifier (AOR=1.4, 95%
CI 1.1, 1.8). Wood-burning stoves or fireplaces were
less likely to be used in the homes with an adult with
asthma (AOR=0.6, 95% CI 0.5, 0.8). Adults with cur-
rent asthma were more than twice as likely as the con-
trols to use an air cleaner (AOR=2.2,95% CI1 1.7, 2.8).
We found no other statistically significant associations
for the remaining home environment factors.
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DISCUSSION

To our knowledge, this is the largest asthma prevalence
study that represents both child and adult populations
in NYS. We found that the associations between home
environment conditions and current asthma were
fairly consistent for children and adults. Households
having a member with current asthma were more
likely to report the presence of mold and use of air
cleaners and humidifiers, which may be used to modify
their physical home environment or control asthma.
Conversely, a fireplace or wood-burning stove was less
likely to be used in the homes of participants with
current asthma.

Asthma is a chronic disease that is often exacerbated
by exposure to environmental triggers. Our results
are consistent with other studies that show a higher
prevalence of mold among households having an adult
or child with asthma. For example, a cross-sectional
community-based study among adults from 18 different
countries conducted by Zock et al. found an associa-
tion between mold exposure in the last 12 months
and current asthma (OR=1.28, 95% CI 1.13, 1.46)."
A Taiwanese study conducted by Lee et al. reported
that visible mold on walls at home was independently
associated with the occurrence of asthma symptoms
in adulthood (OR=1.49, 95% CI 1.09, 2.01)."% In a

Table 2. Adjusted odds ratios?® for current
asthma by home environment exposures in
case and control children (n=912), 2003
National Asthma Survey—New York State

Variable AOR 95% ClI

Used gas for cooking 0.8 0.6,1.2

Seen/smelled mold 2.1° 1.3, 3.3°

Had inside pets 0.8 05,10

Seen cockroaches 0.8 04,13

Fireplace/wood-burning stove 0.50 0.4,0.8°
used in home

Unvented gas fireplace/stove 1.0 0.6, 1.6
used in home

Anyone smoke in home during 0.7 0.5, 1.1
past week (ETS)

Use air cleaner 1.5° 1.1, 2.1°

Use dehumidifier 2.0° 1.4,2.7°

Use humidifier 1.6° 1.1,2.3°

Exhaust fan in kitchen 1.3 0.9,1.7

3Logistic regression adjusted for age, gender, race/ethnicity,
geographic region, education, and percent of the poverty threshold

bStatistically significant
AOR = adjusted odds ratio
Cl = confidence interval

ETS = environmental tobacco smoke

previous study of children, Lee and colleagues found
positive associations between reports of visible mold on
walls at home and asthma in girls (OR=1.20, 95% CI
1.01, 1.41) and boys (OR=1.27, 95% CI 1.10, 1.47)."
A large, population-based case-control study in China
found an association between childhood asthma and
having mold or fungi on the ceilings of the house or
inside the child’s room (OR=1.8,95% CI 1.1, 2.9).'®

The findings also suggest that households with
members who have asthma are more likely to use air
cleaners and humidifiers. While it is possible that indi-
viduals with asthma and their families may selectively
make changes in their behavior to avoid certain envi-
ronmental asthma triggers, these modifications are not
easily categorized as positive or negative changes. For
example, some air cleaners and purifiers, thought by
the public to remove pollutants from indoor air, can
produce levels of ozone (a potential asthma trigger)
that exceed federal and state health-related standards."
Likewise, it is a common perception that humidifier use
decreases dry air (another asthma trigger). Multiple
studies have reported an association between current
asthma and the use of a humidifier. However, the
interpretation of these findings is complicated. For
example, in a cross-sectional study among Canadian
children aged 5-8 years, Dekker et al. reported a sta-
tistically significant association between current asthma
and the use of a humidifier in the home (OR=1.66,
95% CI 1.36, 2.01).%

From a cohort study in California, McConnell et al.
found that children with no history of wheezing had
an increased risk of developing asthma when a humidi-
fier was used (rate ratio = 1.7, 95% CI 1.2, 2.4).' In
a case-control study, Infante-Rivard found that the
presence of a humidifier in the child’s room prior to
the time of diagnosis was significantly associated with
asthma (OR=1.89, 95% CI 1.30, 2.74).22 One theory in
the literature that may explain this association is that
humidifiers may contribute to mold production in the
humidifier itself or by increasing the relative humidity
in the home.?-* There is also evidence that high rela-
tive humidity increases the presence of triggers, such as
dust mites.* However, due to the design of our study,
we could not test these hypotheses.

This study indicates that the use of a fireplace or
wood-burning stove was less prevalent in homes with
child and adult cases than in homes of controls, even
when adjusted for socioeconomic status and geographic
region. While several studies found that having a
fireplace or wood-burning stove was associated with
higher asthma prevalence,®*" other studies found
no association,?*?-%! and several have mentioned that
some households with asthma may decrease or stop
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Table 3a. Distribution of selected confounders and unadjusted odds ratios in case vs.
control adults (n=3,315), 2003 National Asthma Survey—New York State

Variable

Adult cases (n=1,025)

Adult controls (h=2,290)

N° (percent)

N® (percent)

OR (95% Cl)

Age group (in years)

18-24 147 (14.3) 239 (10.4) 1.0

25-44 376 (36.7) 950 (41.5) 0.6 (0.5, 0.8)°

45-64 384 (37.5) 757 (33.1) 0.8 (0.6, 1.0)

=65 118 (11.5) 344 (15.0) 0.6 (0.4, 0.7)°
Gender

Female 719 (70.2) 1,240 (54.2) 1.0

Male 306 (29.9) 1,048 (45.8) 0.5 (0.4, 0.6)°
Race

White 675 (77.1) 1,605 (80.3) 1.0

Black 163 (18.6) 263 (13.2) 1.5(1.2, 1.8

Asian 12 (1.4) 80 (4.0) 0.4 (0.2, 0.7)°

Other 25 (2.9) 50 (2.5) 1.2(0.7,1.9)
Ethnicity

Non-Hispanic 812 (82.1) 1,904 (84.9) 1.0

Hispanic 177 (17.9) 340 (15.2) 1.2(1.0, 1.5)
Education

College graduate 516 (52.4) 1,180 (53.5) 1.0

High school graduate 366 (37.2) 834 (37.8) 1.0(0.9, 1.2)

<High school graduate 102 (10.4) 190 (8.6) 1.2 (0.9, 1.6)
Poverty level

=200% FPL 555 (70.5) 1,190 (77.2) 1.0

=100% and <200% FPL 129 (16.4) 219 (14.2) 1.3(1.0, 1.6)

<100% FPL 103 (13.1) 132 (8.6) 1.7 (1.3, 2.2
Residential location

Rest of state 589 (57.5) 1,341 (58.6) 1.0

New York City 436 (42.5) 949 (41.4) 1.0(0.9,1.2)
Residential RUCA

Urban core areas 796 (81.8) 1,709 (81.7) 1.0

Suburban areas 76 (7.8) 159 (7.6) 1.0 (0.8, 1.4)

Large town areas 54 (5.6) 117 (5.6) 1.0 (0.8, 1.4)

Small town and isolated rural areas 47 (4.8) 108 (5.2) 0.9 (0.7, 1.3)

*Due to missing values, numbers for some variables do not equal the total of cases and controls.

bStatistically significant

OR = odds ratio

Cl = confidence interval
FPL = federal poverty level

RUCA = rural urban commuting area

their use of a fireplace or wood-burning stove.* It is
possible that our finding reflects changes in behavior
(i.e., not using fireplaces or wood-burning stoves) in
an effort to avoid asthma triggers.

We did not find statistically significant associations
between current asthma and the presence of pets,
cockroaches, and ETS. Our study assessed the home
environment conditions presently associated with the
current asthma status of the participants, which could
be the result of modification to the homes of people

with asthma in response to dissemination of environ-
mental control messages. On the other hand, the
prevalence of these triggers in homes of people with
asthma was not lower than in control homes.

Strengths and limitations

This study had several strengths that enhanced our
understanding of the indoor environment in which
many New Yorkers with asthma live. First, this study
provided information on both children and adults
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Table 3b. Distribution of home environment exposures and unadjusted odds ratios in case vs.
control adults (n=3,315), 2003 National Asthma Survey—New York State

Adult cases (h=1,025)

Adult controls (h=2,290)

Variable

N? (percent)

N@ (percent)

OR (95% Cl)

Used gas for cooking

No 290 (28.4)

Yes 732 (71.6)
Seen/smelled mold

No 855 (84.2)

Yes 160 (15.8)
Had inside pets

No 536 (52.4)

Yes 487 (47.6)
Seen cockroaches

No 884 (86.4)

Yes 139 (13.6)
Fireplace/wood-burning stove used in home

No 866 (84.7)

Yes 156 (15.3)
Unvented gas fireplace/stove used in home

No 914 (90.1)

Yes 100 (9.9)
Anyone smoke in home past week (ETS)

No 789 (77.2)

Yes 233 (22.8)
Use air cleaner

No 707 (69.2)

Yes 315 (30.8)
Use dehumidifier

No 736 (72.4)

Yes 281 (27.6)
Use humidifier

No 737 (72.4)

Yes 281 (27.6)
Exhaust fan in kitchen

No 545 (53.6)

Yes 471 (46.4)

668 (29.3) 1.0
1,614 (70.7) 1.0 (0.9, 1.2)
2,132 (93.5) 1.0

148 (6.5) 2.7 (2.1, 3.4
1,310 (57.3) 1.0

978 (42.7) 1.2 (1.0, 1.4)
2,029 (88.7) 1.0

258 (11.3) 1.2 (1.0, 1.5)
1,836 (80.2) 1.0

452 (19.8) 0.7 (0.6, 0.9)°
2,051 (90.2) 1.0

222 (9.8) 1.0(0.8, 1.3)
1,779 (77.8) 1.0

507 (22.2) 1.0 (0.9, 1.2)
1,868 (82.1) 1.0

407 (17.9) 2.0(1.7, 2.4
1,759 (77.5) 1.0

510 (22.5) 1.3 (1.1, 1.6P
1,812 (79.8) 1.0

460 (20.3) 1.5(1.3, 1.8
1,206 (53.0) 1.0
1,070 (47.0) 1.0(0.8, 1.1)

*Due to missing values, numbers for some variables do not equal the total of cases and controls.

bStatistically significant
OR = odds ratio
Cl = confidence interval

ETS = environmental tobacco smoke

in NYS. With respect to environmental asthma, the
NAS-NYS is unique in the large number of households
that were surveyed and the broad geographic and
sociodemographic representation of the participants.
While many large-scale surveys accommodate only one
or two questions about a specific environmental factor,
our survey included a wide range of environmental
questions. In addition, this survey used standardized
questions to assess the home environment. Finally, we
presented information on both environmental triggers

related to asthma as well as environmental and behav-
ioral modifications among families with asthma.
There were also several limitations associated with
this study. First, this survey was conducted in 2003
and it is possible, although unlikely, that behaviors
or housing conditions have changed significantly
since then. This survey also did not assess whether
the exposure to environmental triggers or changes in
behavior occurred before the onset or exacerbation
of asthma. This study was not designed to establish
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a causal relationship with exposures (e.g., mold and
the onset of asthma) and did not control for some
important confounders (e.g., family history of asthma)
and other indoor and outdoor triggers. However, the
assessment of existing home environment conditions
is appropriate in this case because our study objec-
tive was to specifically characterize the current home
environment conditions and current asthma status.
While this survey comprehensively assessed multiple
home environment conditions, a different study design
would allow for more detailed information about the
timing and intensity of exposures and parent/patient
knowledge of triggers.

Issues of self-report and sensitivity may also com-
plicate the interpretation of findings regarding envi-
ronmental conditions. Self-reported or, in the case
of children, proxy-reported information is subject to
recall and social desirability bias. For instance, people
with asthma or parents of children with asthma often
have some knowledge of environmental triggers and
appropriate environmental modifications; they might
be eager to give the “right” answer rather than the true
answer, especially to sensitive questions about smoking,
the presence of cockroaches, and having pets. If this
were the case, the result would be an underestimate of
exposure among cases, and the underlying associations
might be missed. On the other hand, overreporting of

Table 4. Adjusted odds ratios?® for current
asthma by home environment exposures in
case and control adults (n=2,020), 2003
National Asthma Survey—New York State

Variable AOR 95% Cl

Used gas for cooking 0.9 0.7, 1.1

Seen/smelled mold 2.5° 1.8, 3.4°

Had inside pets 1.1 09,14

Seen cockroaches 1.1 0.8, 1.6

Fireplace/wood-burning stove used 0.6° 0.5,0.8°
in home

Unvented gas fireplace/stove used 1.0 0.7, 1.4
in home

Anyone smoke in home past week 0.9 0.7, 1.1
(ETS)

Use air cleaner 2.2b 1.7,2.8°

Use dehumidifier 1.1 0.8, 1.3

Use humidifier 1.4° 1.1,1.8°

Exhaust fan in kitchen 0.9 0.8,1.2

Logistic regression adjusted for age, gender, race/ethnicity,
geographic region, education, and percent of the poverty threshold

bStatistically significant
AOR = adjusted odds ratio
Cl = confidence interval

ETS = environmental tobacco smoke

visible mold by cases may result in differential misclas-
sification of exposure and an overestimation of the
association with current asthma.

The findings of this study could be subject to some
form of selection bias. First, the study sample only rep-
resents households with a landline telephone. Secondly,
telephone surveys that rely on voluntary participation
may be subject to selfselection. The random selec-
tion of subjects for this study and the use of vigorous
methods to improve the participation rate (e.g., mail-
ing advance letters and using Spanish-language inter-
views) may have reduced the amount of selection bias.
Furthermore, the distribution of sociodemographic
characteristics of adults and children in our study were
very similar to the NYS population based on the 2000
U.S. Census (data not shown).

The literature has demonstrated the effectiveness
of certain environmental interventions to reduce trig-
gers and improve asthma morbidity. An expert panel
convened by the National Center for Healthy Hous-
ing found compelling evidence of the effectiveness
of asthma home interventions that include an indoor
environmental assessment, education, smoking ces-
sation, and the control of asthma triggers (including
mold, cockroaches, rodents, and dust).” The type of
study we conducted can serve as a bridge between this
evidence base and community efforts to help people
with asthma reduce exposure to triggers. In addition,
this study has increased our understanding of the
home conditions of people with asthma and, thus,
enhanced our ability to appropriately and effectively
direct resources for environmental controls.

Future studies could address some of the limita-
tions of the current survey. These studies should fur-
ther explore the association with home environment
conditions by asthma severity or for households that
have multiple individuals with asthma. Moreover, some
common triggers, such as dust, were not included in
this analysis and may be important additions to future
attempts to examine the association with current
asthma. Alternatively, future studies should focus on
whether people with asthma are engaging in desirable
behaviors related to the home environment rather than
characterizing the home environment. To achieve a
comprehensive understanding of these associations, an
in-depth assessment of the amount, frequency, and tim-
ing of environmental exposures in relation to specific
asthma endpoints is recommended. Finally, although
itis unlikely that behaviors or housing conditions may
have changed significantly since 2003, another study
would provide updated information.
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CONCLUSIONS

Asthma guidelines emphasize the importance of reduc-
ing triggers in the home as part of a multifaceted
approach to asthma control. Despite these guidelines,
many asthma triggers (e.g., mold) were as prevalent or
more so in the homes of New Yorkers with asthma as
compared with control households. Asthma households
were more likely to report the presence of mold, less
likely to report the use of a fireplace or wood-burning
stove, and not significantly different from control house-
holds in the presence of other assessed triggers.
Individuals can take actions to reduce their expo-
sure to triggers in the home environment. However,
for some people with asthma, these efforts may be
hindered by real and perceived barriers, including a
lack of accurate information about triggers and trig-
ger control, inadequate resources to address potential
environmental issues, and a lack of control over their
home environment (e.g., structural changes requiring
alandlord’s intervention). Public health interventions
in NYS should focus on educating people with asthma,
their families, and their health-care providers about
potential asthma triggers and trigger sources, and
teaching methods to prevent, reduce, or eliminate
environmental asthma triggers in the home.
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