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Application of a novel socioeconomic measure using individual
housing data in asthma research: an exploratory study
Malinda N Harris1, Matthew C Lundien2, Dawn M Finnie3, Arthur R Williams4, Timothy J Beebe3, Jeffrey A Sloan3,
Barbara P Yawn5 and Young J Juhn1,3,6

BACKGROUND: A housing-based socioeconomic index (HOUSES) was previously developed to overcome an absence of
socioeconomic status (SES) measures in common databases. HOUSES is associated with child health outcomes in Olmsted County,
Minnesota, USA, but generalisability to other geographic areas is unclear.
AIM: To assess whether HOUSES is associated with asthma outcomes outside Olmsted County, Minnesota, USA.
METHODS: Using a random sample of children with asthma from Sanford Children’s Hospital, Sioux Falls, SD, USA, asthma status
was determined. The primary outcome was asthma control status using Asthma Control Test and a secondary outcome was risk of
persistent asthma. Home address information and property data were merged to formulate HOUSES. Other SES measures were
examined: income, parental education (PE), Hollingshead and Nakao–Treas index.
RESULTS: Of a random sample of 200 children, 80 (40%) participated in the study. Of those, 13% had poorly controlled asthma.
Addresses of 94% were matched with property data. HOUSES had moderate–good correlation with other SES measures except PE.
Poor asthma control rates were 31.6%, 4.8% and 5.6% for patients in the lowest, intermediate and highest tertiles of HOUSES,
respectively (P= 0.023). HOUSES as a continuous variable was inversely associated with poorly controlled asthma (adjusted odds
ratio (OR) = 0.21 per 1 unit increase of HOUSES, 95% confidence interval (CI), 0.05–0.89, P= 0.035). HOUSES as a continuous variable
was inversely related to risk of persistent asthma (OR: 0.36 per 1 unit increase of HOUSES, 95% CI, 0.12–1.04, P= 0.06).
CONCLUSIONS: HOUSES appears to be generalisable and available as a measure of SES in asthma research in the absence of
conventional SES measures.
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INTRODUCTION
Socioeconomic status (SES) is associated with various health
outcomes including asthma in adults and children.1,2 There are
significant disparities in asthma control status among children
with different SES, with those from lower SES having poorer
asthma control compared with children from higher SES.3,4

Despite the influence of SES on health outcomes, common
measures of SES are difficult to obtain in routinely used data
sources for clinical research such as administrative data sets and
medical records.5–7 SES measures at an aggregate level (e.g.,
census tract, block-group or zip code) are used as proxy measures
for individual SES.8,9 However, our recent study showed that
area-level SES misclassified individual-level SES measures in a
significant proportion of subjects (22–31%).10 These results
suggest that routine use of area-level measures of SES as a proxy
measure of individual SES measure can be misleading.
As an alternative to the area-level SES measures, we previously

developed and validated a housing-based measure of SES termed
HOUSES by conducting a cross-sectional study in Olmsted County,
Minnesota, and Jackson County, Missouri: the higher the HOUSES
index, the higher the SES.11–13 The index was created by linking
address information to publicly available property data available
at local government assessors’ office in the patients’ place of
residence.

The HOUSES index has been associated with health outcomes
among children such as risk of overweight, low birth weight,
exposure to cigarette smoking at home, general health status and
invasive pneumococcal disease.11–13 Yet, little is known about
whether HOUSES can be applied to a study setting outside of
Olmsted or Jackson counties and whether HOUSES is associated
with asthma outcomes.
Thus, we conducted an exploratory cross-sectional study to

determine whether HOUSES is associated with asthma control
status among asthmatic children. We hypothesised that HOUSES
would be an easily accessible measure of individual-level SES
outside of Olmsted County and would be associated with asthma
control status, the primary study outcome.

MATERIALS AND METHODS
This study was reviewed and approved by the Mayo Clinic and Sanford
Children’s Hospital Institutional Review Boards.

Study design and population
The study was designed as a cross-sectional study, identifying a random
sample of children from all eligible asthmatic children enrolled in Sanford
Children’s Hospital. Parents who agreed to participate completed a survey
questionnaire utilised in our original study for the development and
validation of HOUSES (derived from the 2002 National Health Interview
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Survey).14 This survey questionnaire was to be returned by mail. Also, we
conducted a comprehensive medical record review to determine asthma
status and collect pertinent variables.

Study subjects
As a sampling frame, we used an administrative registry of children with
asthma enrolled at Sanford Children’s Hospital who were evaluated by
pulmonologists and who met criteria for asthma. Study subjects were a
random sample of 200 eligible children with asthma aged 4–18 years from
the sampling frame. Subject recruitment is summarised in the flow
diagram depicted in Figure 1. The eligibility criteria included children
(1) who were diagnosed with asthma by a paediatric pulmonologist;
(2) who were enrolled at Sanford Children’s Hospital in Sioux Falls, South
Dakota; (3) who resided in Sioux Falls (Minnehaha and Lincoln Counties),
South Dakota, at the time of enrolment in 2007; and (4) who provided
research authorisation to access medical records for research.

Response (dependent) variables
Asthma status was determined by predetermined criteria for asthma that
are delineated in Box 1.15 These criteria have been extensively used for
asthma research and were found to have high reliability.16,17 The primary
response variable of interest was asthma control status determined by
Asthma Control Test (ACT).18 A secondary outcome measure included
asthma severity as determined by the 2007 National Asthma Education
and Prevention Program, Expert Panel Report (NAEPP, EPR3) guidelines.19

Asthma control status as the primary study outcome. Asthma control
status was treated as a categorical variable with ⩽ 19 (range of 5–25 for
children ⩾ 12 years or older or 0–27 for children 4–11 years) considered
inadequately controlled asthma.20–22

Asthma severity as a secondary outcome. Asthma severity was determined
by application of the 2007 NAEPP guidelines and categorised into two
groups (inactive or mild–intermittent versus persistent asthma) at the time
of enrolment.23 Inactive asthma was defined as no asthma symptoms,
normal pulmonary function test, no asthma medications intake (both
control and relief medications), no unscheduled clinic visits for asthma, no
Emergency Department visit for asthma and no hospitalisation for asthma
for 3 years. We determined asthma severity on the basis of the data
obtained from the survey questionnaire (e.g., asthma symptoms) and
medical record review (e.g., asthma medication and health-care utilisa-
tions). Study abstractor and physicians were blinded to patients’ HOUSES.

Predictor (independent) variables
The primary predictor variables were HOUSES and other SES measures.

HOUSES. The details of development and validation of HOUSES have
been previously reported.11–13 Briefly, subjects’ address information was
geo-coded and matched to real property data obtained from the
Assessor’s Office of Sioux Falls (Minnehaha and Lincoln counties), South
Dakota. HOUSES was originally developed on the basis of seven
components of property data (homestead code, lot size of housing unit,
housing unit size, number of bedrooms and bathrooms, and estimated
taxable property value) and six neighbourhood characteristics (per cent of
householders that are female, per cent of householders that are non-family
householders, per cent of householders speaking English as a second
language, per cent born in foreign countries, per cent in population with
less than high school education and per cent of population with family
income below the poverty level).12 These factors were then pared down to
four variables (number of bedrooms, number of bathrooms, housing unit
square footage and taxable property value) after factor analysis. These four
factors were formulated into a single z-score assigned to each individual
patient and categorised into tertiles.12 Parents/caregivers were blinded to
their SES as measured by HOUSES.

Other SES measures. Other individual-level SES measures in this study
included parental education levels, family income, Hollingshead index
(HI)24,25 and Nakao–Treas index (NKI).26 Parental educational level was
ascertained by asking what the highest level of education attained by a
parent or primary caregiver was. This was reported as three categories
(high school graduate or below, some college education, and college
degree or graduate or professional degree) for analysis. Family income
was categorised into three groups (o$49,999, $50,000–139,999 and
4$140,000) for analysis. The HI was based on four factors: parental
education, parental occupation, sex and marital status to develop a family’s
composite SES.25 HI scores range from 8 to 66 with higher numbers
reflecting higher SES and categorised into tertiles. The NKI was derived
from measures of education, occupation and income.26 NKI scores range
from 0 to 100 with lower numbers reflecting more prestigious occupation
and categorised into tertiles.

Other variables pertaining to baseline characteristics of subjects
In addition to sociodemographic variables, we collected pertinent variables
to study the general health status of children, quality of life of parents,
smoking exposure at home, overweight status of children and other atopic
conditions.
General health status of study subjects was assessed by a five-point

Likert Scale based on caregiver’s self-report to the question, ‘In general,
how would you describe your child’s overall health now?’ Optional answers
were ‘1’ indicating poor health to ‘5’ indicating excellent health at the time
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Figure 1. Diagram for subject enrolment.

Box 1 Asthma criteria15

Asthma was defined if a physician (a pulmonologist) had made a
diagnosis of asthma and the presence of two or more of the
following three conditions:

1. History of cough with dyspnoea and/or wheezing, OR history
of cough and/or dyspnoea plus wheezing on exam,

2. Substantial variability in symptoms from time to time or
periods of weeks or more when symptoms were absent and

3. Two or more of the following:
Sleep disturbance by nocturnal cough and wheeze
Non-smoker (14 years or older)
Nasal polyps
Blood eosinophilia higher than 300/μl
Positive wheal and flare skin tests OR elevated serum IgE
History of hay fever or infantile eczema OR cough, dyspnoea
and wheezing regularly on exposure to an antigen
Pulmonary function tests showing one FEV1 or FVCo70%
predicted and another with at least 20% improvement to an
FEV1 of higher than 70% predicted OR methacholine
challenge test showing ⩾ 20% decline in FEV1
Favourable clinical response to bronchodilator
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of enrolment. We adopted this question from the 2002 National Health
Interview Survey questions, which was used in our earlier studies.11,12

Quality of life of caregivers of children with asthma was assessed by the
validated ‘Linear Analog Self-Assessment Quality of Life’ questionnaire.27

The single-item survey question was ‘On a scale from 0 to 10, with 0 being
your quality of life is as bad as it could be and 10 being your quality of life
is as good as it could be, how would you rate your overall quality of life
during the past week, including today?’
Smoking exposure in the child’s household: smoking exposure at home

was assessed in relation to SES measures as this is an important variable for
asthma control status. The response was categorised into a binary variable
based on the response to ‘Does anyone in the child’s household use
cigarettes, cigars or pipe tobacco?’
We determined overweight status (⩾95% of body mass index for age

and gender) of children based on parents’ estimated weight and height at
the time of the study. Atopic conditions (a physician’s diagnosis of atopic
dermatitis or eczema and allergic rhinitis or hay fever) were obtained from
parents through the administered questionnaire.

Data analysis
The primary aims of the analysis were to determine the association of
HOUSES with risk of uncontrolled asthma. On the basis of t-test for testing
statistical significance, we had ~80% power to detect an effect size of 1.1 s.
d. differences in HOUSES between children with controlled asthma and
those with uncontrolled asthma. We summarised baseline characteristics
of children with controlled asthma and those with uncontrolled asthma
using descriptive statistics. Correlation among SES measures such as family
income, parental educational levels, HI and NKI was evaluated using
Pearson’s correlation coefficients or unweighted Cohen’s Kappas. HOUSES
was natural-log transformed to address its non-Gaussian distribution and
categorised into tertiles for categorical analysis for HOUSES. To calculate
odds ratios (ORs) and corresponding 95% confidence interval (CI) for
associations between SES measures and odds of uncontrolled asthma, data
were initially fit to univariate logistic regression models. Data were fit to
multivariate logistic regressions to model associations between HOUSES in
continuous and categorical variables and risk of uncontrolled asthma by
adjusting pertinent confounders. We chose these pertinent variables for
adjustment on the basis of univariate analysis results in Table 1 using the
Greenland’s entry criteria for statistical modelling (Po0.2). The association
between other SES measures and asthma control status was determined in
a similar fashion. To assess asthma severity as a secondary outcome of this
study, we applied similar analyses.
Statistical significance was tested using two-sided alpha= 0.05. All

missing data were reported in the results. All analyses were based on a
priori hypothesis. All analyses were done using STATA (Version 12;
StataCorp, College Station, TX, USA).

RESULTS
Subject demographics
Eighty of the 200 asthmatic children and their parents invited
agreed to participate in this study (40%). Comparison of
characteristics of study subjects are summarised in Table 1.
Approximately half (54%) were male. Almost all (98%) were
Caucasian, reflecting the surrounding population (91%). The
proportions of parents who had high school education or below,
some college education, or college education or above were 34%
(n= 27), 35% (n= 28) and 31% (n= 25), respectively. All study
subjects met the criteria for definite asthma mentioned in Table 1.
The mean of log-transformed HOUSES were 2.26 (s.d.: 0.59). The
mean age of subjects was 9.6 (s.d.: 3.1) years. The prevalence of
poorly controlled asthma by ACT and persistent asthma by NAEPP
guidelines were 13 and 23%, respectively. Among children whose
asthma severity was available (n= 74), 56 had mild intermittent, 1
had inactive asthma, 12 had mild persistent, 4 had moderate
persistent asthma and 1 had severe asthma. Of the 80 subjects,
18 children (23%) were exposed to cigarette smoke in the home.

Availability of HOUSES and correlation with other SES measures
We successfully geo-coded and matched addresses with property
data for 75 of 80 subjects (94%) at the time of enrolment. HOUSES

had moderate–good correlation with parental income (k= 0.46,
Po0.001), HI (r= 0.36, P= 0.002) and NKI (r= 0.40, Po0.001), and
the results are summarised in Supplementary Figures 1 and 2.
HOUSES had poor agreement with parent education levels
(weighted k= 0.14, P= 0.043).

Association between HOUSES and other SES measures and asthma
control
Of the 80 subjects, 61 had parents who completed ACT but 3 of
61 subjects did not have HOUSES index leaving 58 subjects for the
analysis for the association between HOUSES and asthma control.
Six of the 19 subjects from the lowest HOUSES stratum (SES)
(31.6%), 1 out of 21 subjects from the intermediate HOUSES

Table 1. Characteristics of children with asthma with controlled
asthma and those with uncontrolled asthma by ACT

Children with
controlled
asthma

(ACT⩾ 20)
(n= 53)

Children with
uncontrolled

asthma
(ACT⩽ 19)
(n=8)

P-value

Gender (male) 27 (51%) 4 (50%) 0.96
Age (years), mean (s.d.) 9.81 (3.19) 8.75 (1.16) 0.36

Ethnicity
White 52 (98%) 7 (88%) 0.12
Non-white 1 (2%) 1 (12%

Smoking exposure at home
Yes 8 (15%) 2 (25%) 0.48
No 45 (85%) 6 (75%)

Overweight (n= 77)a

Yes 6 (13%) 2 (20%) 0.53
No 42 (87%) 8 (80%)

Other atopic conditions
Yes 35 (66%) 4 (50%) 0.38
No 18 (34%) 4 (50%)

Asthma severity (n= 74)a

Persistent asthma 8 (16%) 5 (63%) 0.004
Intermittent asthma 41 (84%) 3 (37%)

Quality of life of parents,
mean (s.d.)

8.79 (1.23) 7.38 (1.85) 0.006

General health status of
child, mean (s.d.)

1.91 (0.77) 3.25 (0.71) o0.001

HOUSES, mean (s.d.) (n= 75) 2.29 (0.56) 1.78 (0.38) 0.016
HI, mean (s.d.) (n= 74) 50.76 (12.53) 50.57 (9.62) 0.97
NKI, mean (s.d.) (n= 74) 57.32 (14.07) 54.57 (15.64) 0.63

Parents education
Some college or less 16 (30%) 2 (25%) 0.67
College graduate 18 (34%) 4 (50%)
Graduate school 19 (36%) 2 (25%)

Income in three groups (n= 74)a

o$50,000 6 (13%) 5 (63%) 0.005
$50,000–140,000 27 (57%) 2 (25%)
4$140,000 14 (30%) 1 (12%)

The variables that were not available for all 80 subjects are indicated by
showing the number of subjects with available data.
Abbreviations: ACT, Asthma Control Test; HI, Hollingshead index; HOUSES,
housing-based socioeconomic index; NKI, Nakao–Treas index.
aFor these variables in the table, the number of subjects do not add up to
61 because some subjects did not have both ACT score and these
variables.
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stratum (4.8%) and 1 out of 18 subjects from the highest HOUSES
stratum (5.6%) had poorly controlled asthma by ACT (P= 0.023).
In univariate analyses, HOUSES as a continuous variable was
inversely associated with risk of poorly controlled asthma (OR=
0.21 per increment of 1 unit increase of log-transformed HOUSES,
95% CI, 0.049–0.89, P= 0.04). As smoking exposure and over-
weight status were associated with risk of uncontrolled asthma,
we adjusted the association between HOUSES and risk of
uncontrolled asthma. The results in multivariate models are
summarised in Table 2, which showed an inverse association of
HOUSES with risk of uncontrolled asthma regardless of HOUSES
use with categorical or continuous variables.
Parents’ income was inversely associated with risk of uncon-

trolled asthma and this was true in a multivariate model adjusting
for smoking exposure and overweight status as shown in Table 2.
Other SES measures including parental educational levels, HI, and
NKI were not associated with risk of uncontrolled asthma (data not
shown).

Association between HOUSES and other asthma outcomes
Asthma severity as a secondary outcome was available for 74
subjects. In our univariate analysis, children with intermittent
asthma had higher log-transformed HOUSES than those with
persistent asthma (mean± s.d.: 2.34 ± 0.53 vs. 2.00 ± 0.76,
P= 0.048). HOUSES as a continuous variable was inversely
associated with risk of uncontrolled asthma but approached
statistical significance (OR = 0.36 per increment of 1 unit increase
of log-transformed HOUSES, 95% CI: 0.12–1.04, P= 0.060). How-
ever, HOUSES measured in tertiles was not associated with risk of
persistent asthma. For family income in tertiles, compared with
the lowest income group, the intermediate (OR= 0.16 95% CI,
0.04–0.63, P= 0.01) and the highest income (OR= 0.07, 95% CI,
0.01–0.63, P= 0.02) strata had lower odds of poorly controlled
asthma in our univariate analyses. Parental educational levels, HI
and NKI were not associated with asthma severity (data not
shown).

Although not necessarily asthma-related outcomes, higher SES
as measured by HOUSES was associated with a lower risk
of exposure to smoking at home, better general health status
of children and higher quality of life of parents/caregivers (data
not shown).

DISCUSSION
Main findings
In this exploratory study, we successfully geo-coded and obtained
HOUSES indices for 94% of the study subjects in a setting outside
the original counties in which the index had been developed and
validated. Multivariate models showed that HOUSES was inde-
pendently associated with the risk of uncontrolled asthma
(Table 2). Only family income (as another SES measure) was
inversely correlated with risks of both uncontrolled asthma and
persistent asthma but other SES measures were not correlated
with either of asthma outcomes. HOUSES had moderate correla-
tions with other SES measures except parental educational levels
suggesting little redundancy in measuring one’s SES by HOUSES
and other SES measures.

Strengths and limitations of this study
The main strength of this study was asthma ascertainment of
study subjects by the predetermined criteria for asthma and
paediatric pulmonologists’ diagnoses. Another strength was the
availability of standardised and validated measures of asthma
control status and asthma severity. This may minimise the
subjectivity of asthma ascertainment and asthma outcome
measures that often are a limitation in studies of other chronic
conditions.
In addition, determination of HOUSES was independent of

asthma outcome measures as study abstractor and physicians
were blinded to patients’ HOUSES. An advantage of HOUSES is
that it requires only ascertaining the subject’s address, which
precludes common inaccuracies that may arise with other
measures of SES. Another strength of this study was the
comparison of four different measures of SES with HOUSES.
Our study has limitations. This study applied HOUSES to both a

new region (Sioux Falls, SD, USA) and a new outcome (asthma
control status) at the same time and, thus, it might make it difficult
to interpret. However, SES as a predictor for asthma control status
has been well established28–30 and this provided a conceptual
basis for this present study. Also, associations of HOUSES with
smoking exposure and general health status were similar to those
observed in our previous studies.11,12 This provides support for the
external validity of the HOUSES index. The study setting was
predominantly Caucasian (98%) and it is unclear whether this study
would be generalisable to a setting with more ethnic diversity.
It is reassuring to note, however, that HOUSES has previously

been developed and validated in Jackson County, Missouri (Kansas
City, MO, USA), which is a more diverse and larger urban
population than either Sioux Falls, South Dakota, or Olmsted
County, Minnesota.11,12 Also, utilisation of HOUSES is limited by
the variability of publicly accessible housing data. There is
variation by county in how data are stored, how easily the data
can be retrieved and the completeness of data. However,
availability of real property data is assured in most counties as
they are a basis for real property taxation.
An important limitation was the small sample size and

incomplete data on ACT that limited statistical power to fully
address the aims of this study. However, the main outcome of
interest (asthma control) was powered appropriately to address
the study aim. Although we attempted random sampling, study
exclusion criteria and the low response rate did limit true random
sampling. The study results need to be replicated in studies with
larger sample sizes. Despite the availability and utility of HOUSES,

Table 2. A multivariate logistic regression model for the association
between HOUSES and risk of uncontrolled asthma

Risk of uncontrolled asthma

Adjusted OR (95% CI) P-value

Model 1 based on HOUSES in continuous variable
HOUSES in continuous variablea 0.21 (0.05–0.92) 0.04
Smoking exposure at home 1.58 (0.25–9.92) 0.62
Overweight 1.37 (0.21–9.08) 0.74

Model 2 based on HOUSESa in tertiles
HOUSES in tertiles
1st tertile (lowest SES) (ref )
2nd tertile 0.10 (0.01–1.0) 0.04
3rd tertile (highest SES) 0.13 (0.01–1.31) 0.09

Smoking exposure at home 1.45 (0.21–10.37) 0.71
Overweight 1.10 (0.16–7.71) 0.92

Model 3 based on income in tertiles
Income in tertiles
1st tertile (lowest SES) (ref )
2nd tertile 0.07 (0.01–0.50) 0.01
3rd tertile (highest SES) 0.08 (0.01–0.92) 0.04

Smoking exposure at home 1.87 (0.23–15.03) 0.56
Overweight 1.84 (0.24–14.27) 0.56

Abbreviations: CI, confidence interval; HOUSES, housing-based socio-
economic index; OR, odds ratio; ref, referent; SES, socioeconomic status.
aLog-transformed HOUSES index.
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another major limitation is the uncertainty of generalisability of
HOUSES outside the United States. Future studies need to
address this.

Interpretation of findings in relation to previously published work
This exploratory study shows that HOUSES and family income
were associated with asthma control status in a study setting
different from those used in our previous HOUSES research. Study
findings remain consistent with the literature on the association
between SES and asthma control,28–30 and, generally, the findings
here are consistent with those in our earlier studies.11,12

We did not address a pathway model of identifying mediating
factors that account for associations between SES and differential
health outcomes.31 The sample size in this study is too small to do
this, but use of HOUSES in such studies could be very helpful.
However, we did adjust results for associations of between
HOUSES and risk of uncontrolled asthma with potential risk factors
for uncontrolled asthma such as smoking exposure32,33 and
overweight status.34 HOUSES as a continuous variable was
associated with risk of persistent asthma, but the results could
not be confirmed in the analysis based on HOUSES in tertiles. In
this study, we found that HOUSES was associated with exposure to
smoking at home, general health status of children and quality of
life of parents/caregivers (data not shown). We also confirmed the
previous observation that children with uncontrolled asthma had
poor general health and quality of life of their parents.35 Family
income was associated with uncontrolled asthma and persistent
asthma, consistent with the literature.11,36 However, other SES
measures were not associated with outcome measures of interest
in our study. Given the moderate correlation among SES
measures, income might better reflect one’s SES in the context
of asthma control than other SES measures.
Overall, despite the moderate correlation of HOUSES with other

SES measures, the HOUSES index can be a useful measure of SES
in asthma research in differing study settings. HOUSES has unique
strengths for overcoming the absence of SES measures in
commonly used data sets.

Implications for future research, policy and practice
In the United States, according to Healthy People 2020, one of the
four overarching health goals is to ‘achieve health equity,
eliminate disparities, and improve the health of all groups’.37 This
statement indicates the US government’s major commitment to
addressing disparities in health across race, ethnicity and SES. In
this context, a few potential implications related to availability of
the HOUSES index to research and practice can be explored. First,
in research, large administrative data sets are increasingly being
utilised for health disparities research. Thus, HOUSES will enable us
to address research questions using large administrative data sets
when SES is an independent or mediating variable. Second, in
practice, clinicians and health care systems may better define
needs of patients in treatment planning and altering health care
services as SES measures are easily accessible.38 Finally, in public
health, HOUSES enables surveillance of health disparities over
time. Current literature also recognises that housing itself as
physical and social space is critical to daily living and is a potential
contributor to health disparities.39,40

CONCLUSIONS
HOUSES is a potentially useful individual-level measure of SES for
researching childhood asthma outcomes. This study indicates that
HOUSES is associated with asthma control status among children.
Our study findings need to be replicated in larger studies.
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