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Risk factors for asthma and cough among
Hispanic children in the southwestern
United States of America, 2003–2004

Melissa Gonzales,1, 4 Lorraine H. Malcoe,2, 4 Orrin B. Myers,1

and Judith Espinoza3

Objectives. To investigate the impact of environmental tobacco smoke (ETS) exposure and
mother’s place of birth (Mexico vs. United States of America) on the prevalence of asthma and
dry nighttime cough among children 2–12 years old residing in the southwestern United States. 
Methods. Data were collected from November 2003 through March 2004 as part of a health
survey of Hispanic mothers with young children who sought emergency, nutrition, or other
clinical services. Information about respiratory health was obtained for one randomly selected
child per United States-born (no. = 144) or Mexico-born (no. = 125) mother. Information on
maternal and household sociodemographic variables, smoking, parental asthma, and child’s ex-
posure to room or automobile ETS during the previous seven days was also collected. Adjusted
prevalence ratios were estimated with modified Poisson regression models.
Results. Most sociodemographic and ETS exposure variables differed significantly by moth-
er’s country of birth. Modeled asthma prevalence was 1.95 [95% confidence interval (CI) =
1.03–3.68] times greater in children of United States-born mothers than children of Mexico-born
mothers. This difference persisted after known asthma risk factors were controlled for, including
parental asthma, socioeconomic and demographic variables, and child ETS exposure. Childrens’
recent automobile ETS exposure was associated with dry nighttime cough [adjusted prevalence
ratio (PR) = 1.94, 95% CI = 1.19–3.15] and asthma (PR = 2.09; 95% CI = 0.99–4.39). 
Conclusions. Exposure to ETS in automobiles is an important risk factor for asthma and
dry nighttime cough among Hispanic children in the southwest United States, regardless of
mother’s country of birth. Further research is needed to identify causes of the higher prevalence
of asthma in Hispanic children of United States-born mothers. 

Asthma; child; child, preschool; cough; Hispanic American; tobacco smoke pollu-
tion; United States.

ABSTRACT

The prevalence of asthma and respi-
ratory symptoms is on the rise among

minority children in the United States
of America, yet relatively little is
known about predictors of these con-
ditions among children from diverse
Hispanic groups (1–3). Several studies
have reported markedly lower preva-
lences of both child and adult asthma
among Mexico-born immigrants to the
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United States compared with United
States-born Mexican Americans (4, 5).
Evaluations of United States His-
panic children living in United States-
Mexico border communities have
shown lower prevalences of asthma
and wheezing for children whose
mothers’ preferred language was
Spanish compared with those whose
mothers preferred English.5 The
United States children of Spanish-
preferring mothers had asthma and
wheezing prevalence rates similar to
those reported for children living on
the Mexico side of the border, whereas
rates among those with English-
preferring mothers were more similar
to the general United States popula-
tion (6, 7). 

To better understand the patterns of
asthma and respiratory symptoms
among Hispanic children, greater em-
phasis must be placed on distinguish-
ing social and environmental expo-
sures within Hispanic subgroups at
the individual and household levels.
For example, smoking rates among
Hispanic subgroups vary by accultur-
ation level, gender, income, and edu-
cation level, with significant differ-
ences between United States-born and
Mexico-born Hispanics (8–10). Varia-
tions across Hispanic subgroups in
individual- and household-level risk
factors, such as household smoking
patterns and children’s subsequent
exposure to environmental tobacco
smoke (ETS), may account for the pat-
terns of asthma and respiratory symp-
toms observed between United States-
and Mexico-born Hispanic children. 

New Mexico is one of four states in
the United States that border on north-
ern Mexico. The city of Albuquerque,
New Mexico, is located 420 km north
of the international border with Mex-
ico, and is the largest city in the state.
Albuquerque’s large Hispanic popula-
tion (39.9% in the 2000 census) com-
prises mainly recent and established
immigrants from Mexico as well as na-

tive Spanish Americans whose forefa-
thers became citizens of the United
States after the annexation of present-
day New Mexico and southern Col-
orado in 1848. Previously, we reported
that in comparison to Mexico-born
mothers, United States-born Hispanic
mothers in Albuquerque had a six-fold
higher odds of allowing smoking in
the home, and a three-fold higher odds
of allowing smoking in the family car
(11). These increased odds persisted
after adjusting for whether the mother
or other members of the household
smoked. Therefore, ETS exposure met-
rics that distinguish between room
and automobile exposure can provide
a more comprehensive measure of
children’s ETS exposure than simply
relying on household smoking indica-
tors alone. This distinction may be par-
ticularly important when assessing the
impact of ETS exposures incurred by
Hispanic children. 

In this study we assessed the
mother’s country of birth and child’s
recent exposure to ETS in rooms or au-
tomobiles in relation to asthma and
dry nighttime cough among Hispanic
children aged 2–12 years, after taking
into account known risk factors for
these outcomes. 

MATERIALS AND METHODS

Study population and inclusion
criteria 

Data were collected from Novem-
ber 2003 through March 2004 as part
of a health survey of Hispanic moth-
ers with young children living in Al-
buquerque, New Mexico. The study
recruitment and survey materials
were independently translated into
Spanish and verified by back-transla-
tion into English by two certified
translators. Trained bilingual inter-
viewers recruited participants, ob-
tained informed consent, and con-
ducted personal interviews in the
mother’s preferred language (Spanish
or English). The University of New
Mexico Human Subjects Research Re-
view Committee approved the study
protocol.

Participants were recruited at the
University of New Mexico Hospital pe-
diatric urgent care/emergency room
facility, University of New Mexico pe-
diatric and family practice clinics, and
nutrition and immunization clinics op-
erated by the state of New Mexico. Ap-
pointment logs and sign-in sheets were
used to systematically screen women
for eligibility. Eligible participants in-
cluded self-identified Hispanic moth-
ers born either in the United States or
Mexico with at least one biological
child between 2 and 12 years of age liv-
ing in their home. The interviews were
conducted in private locations in the
clinics immediately after eligible moth-
ers signed informed consent forms and
had the opportunity to ask questions.
Of the 357 eligible mothers identified,
269 completed the survey, for a final
sample size of 144 United States-born
and 125 Mexico-born mothers. The
participation rate was 71% for Spanish
speakers and 83% for English speakers. 

Variables and data recording 

In the survey, the mothers were
asked to list the ages of their biological
children who currently lived with
them. One child aged 2–12 years was
randomly selected as the index child
for each family. Two respiratory health
outcomes, asthma and dry nighttime
cough, were ascertained for the index
child with standard respiratory health
questions (12). Children were classi-
fied as having asthma if the mother
answered “yes” to at least one of two
questions: “Has a doctor or other
health professional ever said that
(index child) has asthma?” or “In the
past 12 months, has (index child) had 
a wheezy chest, or shortness of breath
with wheezing, when he/she did not
have a cold?” Children were classified
as having dry nighttime cough if the
child was classified as nonasthmatic
and the mother responded affirma-
tively to the question, “In the past 12
months, has the child had a dry cough
at night, but not any type of wheez-
ing?” Children were classified as
asymptomatic if the mother answered
“no” to all three questions.

5 Gonzales M, Neas L. Disparities in asthma status
and symptoms among children of Spanish- and
English-speaking Hispanics in a United States-
Mexico border city [abstract]. J Investigative Med.
2003;51 (Suppl 1):5182.



The index child’s recent exposure to
ETS was ascertained by asking how
many days during the previous seven
days he/she had been in a room or car
with an active smoker. Additional in-
formation obtained about the index
children included age, sex, whether
they had lived on a farm or ranch or in
a rural area before their first birthday,
and whether the child had been cov-
ered by any type of health insurance
during the previous 12 months. If the
child’s mother or biological father had
ever been diagnosed with asthma, the
child was considered to have a family
history of asthma. 

Family poverty level was calculated
from data collected about monthly fam-
ily income and the number of adults
and children supported by that income,
and was expressed as a percentage of
the 2004 United States federal poverty
thresholds (13). The United States Gov-
ernment uses the federal poverty
thresholds to estimate the number of
persons living in poverty each year.
Thresholds vary by family size and
ages of household members.

Data analysis

The surveys were optically scanned
into an electronic database using Tele-
forms Elite v.8 (Verity Inc., Sunnyvale,
California, United States), and ana-
lyzed with version 9 of SAS software
(SAS Inc., Cary, North Carolina, United
States). Analyses for this study were
performed during 2005 and 2006. Dif-
ferences among groups were tested by
chi-square analyses for categorical data
and Wilcoxon sum rank tests for con-
tinuous data. Adjusted prevalence ra-
tios (PRs) and confidence intervals
(CIs) based on robust standard errors
were estimated with modified Poisson
regression models (14). Models were
developed with nonautomated step-
wise techniques to identify the relation-
ships between study factors and each 
of the two primary health outcomes:
child’s history of diagnosed asthma,
wheeze, or both in the previous 12
months, and child’s dry nighttime
cough without wheeze. Asymptomatic
children formed the reference group for

both sets of analyses. Any variables
that were at least minimally associated
with outcomes in the univariate analy-
sis (P ≤ 0.25) were tested for inclusion 
in the multivariate model. Mother’s
country of birth was retained in both
models regardless of significance be-
cause it was a primary variable of inter-
est. Other variables were retained in the
analysis if they remained statistically
significant (P < 0.05) or caused con-
founding of any other explanatory vari-
ables. Pairwise interactions were tested
between mother’s country of birth and
each explanatory variable remaining in
the final models. No pairwise interac-
tions were statistically significant.

RESULTS

The prevalence of asthma among
index children was 12.6% (64.7%
doctor-diagnosed asthma and 79.4%

mother-reported wheeze) (Table 1).
The prevalence of dry nighttime cough
was 26.8%. Among children of Mexico-
born mothers, the duration of time the
mother lived in the United States was
not associated with child’s dry night-
time cough, asthma, or wheezing. 

Compared to children of Mexico-
born mothers, the children of United
States-born mothers were younger,
had a substantially higher prevalence
of exposure to ETS in automobiles or
rooms, had lived more often on a farm
or in a rural area before their first
birthday, and more often had a paren-
tal history of asthma. In addition,
nearly all children of United States-
born mothers had health insurance,
compared to about half of the children
of Mexico-born mothers. 

Half (48%) of the mothers were in-
terviewed in Spanish. Most (94%) re-
spondents interviewed in Spanish
were born in Mexico. The Mexico-born
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TABLE 1. Child, mother, and household characteristics stratified by mother’s country of
birth (United States vs. Mexico) reported by 269 Hispanic mothers of children 2 to 12 years
old, seen at health-related services in Albuquerque, New Mexico, United States of America,
2003–2004

Total United States- Mexico-born 
sample born mother mother

Characteristics (No. = 269) (No. = 144) (No. = 125) Pa

Child
Mean age in years (standard deviation) 6.5 (3.3) 6.0 (3.1) 7.1 (3.3) 0.01
Gender, % male 45.7 42.4 49.6 0.23
Asthma, %b 12.6 14.6 10.4 0.30
Dry nighttime cough, %c 26.8 31.7 21.4 0.08
Automobile ETS, % exposedd 13.0 18.8 6.4 0.003
Room ETS, % exposedd 20.1 30.5 8.0 < 0.001
Lived on farm or in rural area at age <1 year, % 13.1 17.7 9.0 0.03
Parental history of asthma, % 10.4 16.7 3.2 < 0.001
Health insurance in previous year, % 77.0 95.6 54.4 < 0.001

Mother
Mean age in years (standard deviation) 29.9 (6.9) 28.9 (6.8) 31.0 (6.8) 0.005
Marital status, % single 33.5 44.4 20.8 < 0.001
Education, < high school graduate, % 41.3 22.2 63.2 < 0.001
Current smoker, % 19.7 28.5 9.6 < 0.001
Recruitment site, % in urgent care facilitye 66.5 80.6 50.4 < 0.001

Household
Below U.S. federal poverty threshold, %f 34.4 23.0 47.8 < 0.001
Other adult smokers in home, % 25.3 24.3 26.4 0.69

a Differences among groups were tested by chi-square analyses for categorical data and Wilcoxon sum rank tests for continu-
ous data.

b Diagnosis of asthma ever in lifetime, wheeze in the past 12 months, or both. Some children also had dry nighttime cough in
the past 12 months. 

c Excludes children with a diagnosis of asthma ever in lifetime or wheeze in the past 12 months.
d ETS = environmental tobacco smoke.
e Mother recruited from the pediatric emergency/urgent care facility vs. primary care clinics.
f Data on household income were missing for 19 children.



women were primarily from the
northern Mexican states of Chihuahua
(59%) and Durango (12%). These
mothers had lived in the United States
for a median of 6 years (range 0.5-34
years); 20% had lived in the United
States for less than 2 years. Most (89%)
of the mothers who were interviewed
in English were born in the United
States. Most United States-born moth-
ers were born in the state of New Mex-
ico (54%) or in the adjacent states of
Colorado, Arizona, or Texas (24%).

United States-born and Mexico-born
women differed significantly in most
demographic variables. United States-
born women were younger, were less
likely to be married, were less likely to
live below the federal poverty level,
had a higher level of education, and
were more likely to smoke (Table 1).
There was no difference in the percent-
age of United States- and Mexico-born
mothers who lived in households with
other adult smokers. The majority
(81%) of United States-born moth-
ers were recruited from the pediatric
emergency room/urgent care facility,
whereas Mexico-born mothers were
equally likely to be recruited from the
emergency room/urgent care facility
as from any other health care facility. 

There were significant differences in
the distribution of social factors and
ETS exposure among children with
asthma or dry nighttime cough com-
pared to asymptomatic children (Table
2). In contrast to asymptomatic chil-
dren, those with dry nighttime cough
or asthma had a significantly greater
prevalence of parental asthma and of
exposure to automobile, but not room,
ETS. The children with cough were
also more likely to be younger, to be fe-
male, to live in poverty, and to have a
younger mother. Although more chil-
dren with cough or asthma had moth-
ers born in the United States (61.9%
and 61.8%, respectively) compared to
asymptomatic children (48.8%), this
difference was not statistically signifi-
cant in the univariate analysis. Mothers
of asymptomatic children were more
often (73.3%) recruited from the pedi-
atric emergency/urgent care facility
than mothers of children with asthma
(44.1%). 

Table 3 shows the adjusted preva-
lence ratio for dry nighttime cough and
asthma estimated by the final multi-
variate Poisson regression models. The
models were adjusted for parental
asthma in addition to the explanatory
variables shown. There was no associa-
tion between mother’s country of birth
and dry nighttime cough. However,
mother’s country of birth was associ-
ated with child asthma. After control-
ling for recruitment site, which nega-
tively confounded the relationship
between mother’s country of birth and
asthma, we found that the prevalence
of asthma was twice as high in children
of United States-born mothers as in
children of Mexico-born mothers (PR =
1.95; 95% CI = 1.03–3.68). No other
study variables explained the disparity
in asthma prevalence between the chil-
dren of United States-born vs. Mexico-
born mothers. 

Recent exposure to ETS in an auto-
mobile was associated with a twofold
greater prevalence of both asthma 
(PR = 2.09, 95% CI = 0.99–4.39) and dry
nighttime cough (PR = 1.94, 95% CI =
1.19–3.15). Older age and male sex
were inversely associated with dry
nighttime cough, whereas lower an-
nual household income (per 50% de-
crease in household poverty level) was
positively associated with cough (PR =
1.33, 95% CI = 1.10–1.61). 

DISCUSSION

This study is the first to examine the
influence of tobacco smoke exposure 
in rooms vs. automobiles, and of moth-
er’s country of birth, on the prevalence
of asthma and dry nighttime cough
among Hispanic children living in 
the southwestern United States. In chil-
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TABLE 2. Child, mother, and household characteristics stratified by child’s respiratory
health status as reported by 269 Hispanic mothers of children 2 to 12 years old, seen at
health-related services in Albuquerque, New Mexico, United States of America, 2003–2004

Asymptomatic Dry nighttime cougha Asthmab

Characteristics (No. = 172) (No. = 63) P c (No. = 34) P c

Child 
Mean age in years (standard deviation) 6.7 (3.2) 5.3 (2.9) 0.002 7.6 (3.4) 0.09
Gender, % male 48.8 31.8 0.02 55.9 0.45
Parental history of asthma, % 4.1 19.1 < 0.001 26.5 < 0.001
Automobile ETS, % exposedd 8.1 22.2 0.003 20.6 0.03
Room ETS, % exposed 20.4 20.6 0.96 17.7 0.72
Lived on farm or rural area at age 

<1 year, % 11.7 17.5 0.25 11.8 0.99
Health insurance in previous year, % 73.3 84.1 0.08 82.4 0.26

Mother 
Mean age in years (standard deviation) 30.0 (6.7) 27.9 (6.1) 0.02 32.5 (8.1) 0.06
Country of birth, % U.S.-born 48.8 61.9 0.08 61.8 0.17
Marital status, % single 30.8 36.5 0.41 41.2 0.24
Education, % < high school graduate 41.3 42.9 0.83 38.2 0.74
Current smoker, % 18.0 23.8 0.32 20.6 0.72
Recruitment site, % in urgent care 

facilitye 73.3 60.3 0.06 44.1 < 0.001
Household

Mean percentage of U.S. federal poverty
threshold (standard deviation)f 163.0 (86.3) 125.0 (76.3) 0.001 155.1 (104.7) 0.19

Other adult smokers in the home, % 21.5 30.2 0.17 35.3 0.08

a Excludes children with a diagnosis of asthma ever in lifetime or wheeze in the past 12 months.
b Diagnosis of asthma ever in lifetime, wheeze in the past 12 months, or both. Some children also had dry nighttime cough in

the past 12 months. 
c Compared with asymptomatic children. Chi-square analyses were performed for categorical data, Wilcoxon sum rank tests

were performed for continuous data. 
d ETS = environmental tobacco smoke. 
e Mother recruited from the pediatric emergency/urgent care facility vs. primary care clinics. 
f Data on household income were missing for 19 children. Less than 100% of federal poverty threshold indicates the child was

living in poverty.



dren of United States-born mothers the
prevalence of asthma, after controlling
for parental asthma, household smok-
ing, and a range of other known risk
factors for childhood asthma, was twice
as high as in children whose mothers
were born in Mexico. After adjusting
for these same risk factors, we found
the child’s recent exposure to ETS in an
automobile to be associated with a
twofold higher prevalence of dry night-
time cough. These findings highlight
the importance of automobile ETS ex-
posure and mother’s country of birth as
risk factors for pediatric respiratory ill-
ness among Hispanic children living in
the southwestern United States.

The finding that automobile, but not
room, ETS exposure was associated
with child asthma and dry nighttime
cough is unique, but not unexpected.
An association between ETS exposure
and cough has previously been dem-
onstrated in children, although the lo-

cation of exposure was not specified
(15, 16). Unlike a room, which has a
large volume of air that dilutes ETS, the
smaller volume of an automobile pas-
senger compartment presents an op-
portunity for acute, high-concentration
exposures to the air pollutants present
in secondhand tobacco smoke. Repace
(17) estimated that the concentration of
respirable particulate matter inside a
closed automobile where three ciga-
rettes had been smoked could reach
double the concentration shown to in-
duce endothelial dysfunction in ETS-
exposed nonsmokers, and three times
the concentration measured in a bingo
hall (18). The concentration of second-
hand smoke inside an automobile is
similar to the levels encountered in
bars, casinos, and other venues where
smoking is permitted. Given the poten-
tially substantial impact of automobile
ETS exposure on child respiratory
health, encouraging Hispanic parents

to opt for smoke-free environments,
and particularly smoke-free vehicles,
may be an important public health in-
tervention in reducing respiratory ill-
ness in Hispanic children. 

The relatively low rates of parental
history of asthma, wheezing without a
cold, and doctor-diagnosed asthma in
our sample of children of Mexico-born
mothers are similar to the rates noted
in previous standardized studies in
Mexico and among Mexico-born chil-
dren living in the United States (4, 6).
A recent reanalysis of data from sev-
eral national surveys showed a higher
prevalence of asthma in United States-
born than in Mexico-born Mexican
Americans (5). Previous investigators
have reported significant variability in
“protective factors” for child asthma
(e.g., a greater prevalence of two-
parent households and lower rates of
smoking) among Hispanic mothers
who were less acculturated to life in
the United States compared to those
who were more acculturated or were
United States-born (19). We found
similar differences in these and other
potential explanatory variables be-
tween United States- and Mexico-born
mothers. Our findings are also consis-
tent with previous evaluations of His-
panic persons living in the southwest-
ern United States, which found a
higher prevalence of asthma and
wheezing among children with more
acculturated mothers (as indicated by
English versus Spanish language pref-
erence; see footnote 5).

It could be argued that the observed
difference in the prevalence of asthma
between children of United States- and
Mexico-born mothers residing in the
United States results from inequities 
in health care access and subsequent
diagnosis. Indeed, the rate of doctor-
diagnosed asthma we observed among
children of Mexico-born mothers (4.8%)
was about half the rate reported by
United States-born mothers (11.1%). 
To minimize the influence of differen-
tial diagnosis rates for asthma by
mother’s country of birth, we used an
expanded definition of asthma that
included both physician-diagnosed
asthma and mother-identified wheez-
ing without a cold. The asthma rates
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TABLE 3. Adjusted prevalence of dry nighttime cough and asthma according to survey data
from 269 Hispanic mothers of children 2 to 12 years old, seen at health-related services in
Albuquerque, New Mexico, United States of America, 2003–2004

Dry nighttime cougha, b Asthmab, c

Risk factor Prevalence ratio (95% CI) Prevalence ratio (95% CI)

Mother’s country of birth
Mexico 1.00 1.00
United States of America 1.41 (0.85–2.32) 1.95 (1.03–3.68)d

Child’s automobile ETS exposuree

No 1.00 1.00
Yes 1.94 (1.19–3.15)f 2.09 (0.99–4.39)g

Child’s age (per year increase) 0.89 (0.83–0.96)f NAh

Child’s sex
Female 1.00 NA
Male 0.56 (0.37–0.86)f NA

Mother’s age (per year increase) NA 1.04 (1.00–1.09)d

Parental history of asthma
No 1.00 1.00
Yes 1.74 (1.04–2.89)d 3.43 (1.80–6.56)i

Family poverty level (per 50% increase)j 1.33 (1.10–1.61)f NA
Recruitment site

Primary care NA 1.00
Pediatric emergency/urgent care facility NA 0.33 (0.19–0.57)i

a Excludes children with a diagnosis of asthma ever in lifetime or wheeze in the previous 12 months.
b Compared with asymptomatic children, and controlling for mother’s current smoking status.
c Diagnosis of asthma ever in lifetime, wheeze in the past 12 months, or both. Some children also had dry nighttime cough in

the past 12 months.
d P < 0.05.
e ETS = environmental tobacco smoke.
f P < 0.01.
g P = 0.052.
h NA = Not applicable. The variable did not remain significant and was not included in the final model.
i P < 0.001.
j Prevalence ratio is for a 50% decline in family income as a percent of the United States federal poverty threshold (i.e., in-

creasing poverty). For example, 50% vs. 100% (reference) or 125% vs. 175% (reference) of the poverty threshold.



produced by this definition (14.6%
among children of United States-born
mothers, 10.4% among children of
Mexico-born mothers) are similar to
those observed in the general popula-
tion of the United States for children
aged 0–4 (7.5%) and 5–11 years (14.0%)
(7). It has been further argued that
longer duration of residence in the
United States is associated with in-
creased access to health care, and may
lead not only to higher rates of asthma
diagnosis, but also to a change in the
way wheezing is perceived and re-
ported (20). However, we found no as-
sociation between duration of the
mothers’ residence in the United States
and reported asthma, wheezing, or dry
nighttime cough among children of
Mexico-born mothers. 

Our sample was recruited from a pe-
diatric emergency room/urgent care
facility and from primary care clinics.
As expected, we found that United
States-born mothers were more often
recruited from the pediatric emergency
facility. We examined whether recruit-
ment site could explain the observed
difference in the prevalence of child
asthma between United States- vs.
Mexico-born mothers. One previous
study indicated that asthma is more
common among low-income minority
children who receive health care in the
emergency room rather than through
regular health care facilities (21). In
contrast with these findings, our data
showed that recruitment from the
emergency care facility was associated
with a substantially lower prevalence
of asthma. Further, the observed differ-
ence in the prevalence of asthma
between children of United States- and
Mexico-born mothers persisted after
we controlled for recruitment site, and
we found no significant interactions
between recruitment site and mother’s
country of birth. Thus, we think it un-
likely that differential access to pri-
mary health care accounted for the
observed disparity in prevalence by
mother’s country of birth.

European studies suggest that early
lifetime exposure in rural and farming
communities may confer a protective
effect against the development of
asthma and allergy (22). Rural-to-

urban migration has been cited as a
possible reason for lower asthma rates
in Mexican immigrants (5). We found
that twice as many children of United
States-born mothers as Mexico-born
mothers had lived on a farm or in a
rural area prior to their first birthday,
but found no indication that rural-to-
urban migration was associated with
differences in child respiratory health.
Previous studies have emphasized the
association of environmental expo-
sures and asthma among Mexican mi-
grants in the United States. (4, 5). Our
findings indicate a role for environ-
mental and social risk factors in child
asthma and dry nighttime cough
among both migrant and established
Hispanic populations in the south-
western United States.

We also observed a clear relation-
ship between increased family poverty
and nighttime cough. Previous studies
have reported cough to be the respira-
tory symptom most strongly associ-
ated with low socioeconomic status
(23–25). Although the mechanisms by
which economic deprivation might
cause cough are unknown, differences
in parental smoking and variations in
household conditions, reporting, or
medication use are possible explana-
tions (23). We found that the associa-
tion between poverty and nighttime
cough persisted after we controlled for
mother’s smoking, parental asthma,
and ETS exposures. The finding that
poverty level as well as children’s gen-
der and age were associated with dry
nocturnal cough but not with asthma
suggests that the causes of these two
respiratory outcomes may differ.

Our study is subject to the limita-
tions inherent in any cross-sectional
survey. First, we could not determine
the temporal relationship between ex-
posures and respiratory outcomes.
Longitudinal studies are needed to
examine predictors of the incidence 
of asthma in children of United States-
and Mexico-born Hispanics. Second,
our data relied on maternal self-
reports, which may have resulted in
misclassification of exposure or out-
come variables. Such misclassification
is likely to be nondifferential and thus
would tend to attenuate the observed

associations. Studies that included bio-
marker and environmental measures
of ETS have found that objective mea-
sures of ETS exposure are often some-
what higher than those based on self-
reports (26, 27). Misclassification of
“exposed” children as “unexposed”
would likely have underestimated the
observed associations between ETS ex-
posures and child respiratory out-
comes. This bias may explain why we
did not observe an association between
room ETS exposure and cough or
asthma, and may mean that the true as-
sociation between automobile ETS ex-
posure and respiratory outcomes is
even greater than we observed. Third,
the prevalence of child asthma and
symptoms was based on mothers’ re-
ports rather than objective pulmonary
function measures. We nonetheless be-
lieve that the reported frequencies of
children’s respiratory symptoms, diag-
nosis of asthma, and history of parental
asthma are reliable because they are
similar to the frequencies reported in
previous studies of Mexican American
and Mexican children in the same geo-
graphical region, and reflect the ex-
pected rate differential in diagnosed
asthma for United States- vs. Mexico-
born Hispanics (5, 6, 28).

Despite higher poverty rates, less
education, and worse access to health
care, the health outcomes of many His-
panics living in the United States
today are equal to, or better than, those
of non-Hispanic whites, a situation de-
scribed as the Hispanic health para-
dox. We observed that this health ad-
vantage is not enjoyed equally across
Hispanic subgroups living in the same
community and accessing similar
health services. Our data showed that
compared to children of Mexico-born
women, the higher prevalence of
asthma in Hispanic children of United
States-born women persisted after
known asthma risk factors were con-
trolled for, including history of
parental asthma, socioeconomic and
demographic variables, and children’s
ETS exposure. Further research is
needed to understand the underlying
causes of this disparity. In addition,
our findings indicate that automobile
ETS exposure is an important risk fac-
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tor for both asthma and dry nighttime
cough among children of both United
States- and Mexico-born Hispanic
women residing in the southwestern
United States, since more than one in
five children with respiratory out-
comes had been exposed to automo-
bile ETS during the seven days before
the survey. This proportion may well
increase as the Hispanic population in
the United States grows and more
women belong to the high-risk United
States-born group, among whom ac-
tive smoking is more prevalent (9).

Additional research in larger Hispanic
populations is needed to assess the
pathophysiologic impact of children’s
exposure to ETS indoors and in auto-
mobiles. In the meantime, public
health professionals should consider
assessing the full range of ETS expo-
sures routinely experienced by chil-
dren when evaluating respiratory
symptoms and developing interven-
tion strategies to reduce exposure.
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Objetivos. Se investigó el impacto de la exposición al humo ambiental del tabaco
(HAT) y del país de nacimiento de la madre (México frente a los Estados Unidos de
América) en la prevalencia de asma y tos seca nocturna en niños de 2–12 años de edad
que viven en el suroeste de los Estados Unidos de América.
Métodos. Los datos se colectaron de noviembre de 2003 a marzo de 2004 como parte
de una encuesta de salud de madres hispanas con hijos pequeños, que solicitaron ser-
vicios de emergencia, nutrición o clínicos. Se obtuvo la información sobre el estado de
salud respiratoria de un hijo seleccionado aleatoriamente por cada madre nacida en
los Estados Unidos de América (n = 144) o en México (n = 125). Se colectó información
sobre las variables sociodemográficas de la madre y del hogar, el hábito de fumar, los
antecedentes de asma de los padres y la exposición del niño al HAT en habitaciones
o automóviles en los siete días previos. Las razones de prevalencia ajustadas se esti-
maron mediante modelos de regresión de Poisson modificados.
Resultados. La mayoría de las variables sociodemográficas y de exposición al HAT
presentaron diferencias significativas según el país de nacimiento de la madre. La
prevalencia de asma según el modelo fue de 1,95 (intervalo de confianza de 95%
[IC95%] = 1,03 a 3,68) veces mayor en niños de madres nacidas en Estados Unidos de
América que en los de madres nacidas en México. Esta diferencia se mantuvo después
de controlar por los factores de riesgo de asma conocidos, entre ellos los antecedentes
de asma de los padres, las variables socioeconómicas y demográficas y la exposición
del niño al HAT. La exposición reciente del niño al HAT en automóviles se asoció con
la tos seca nocturna (razón de prevalencia ajustada [RP] = 1,94; IC95% = 1,19 a 3,15) y
asma (RP = 2,09; IC95% = 0,99 a 4,39).
Conclusiones. La exposición al HAT en automóviles es un importante factor de
riesgo de asma y de tos seca nocturna en niños hispanos en el suroeste de los Estados
Unidos de América, independientemente del país de nacimiento de la madre. Se re-
quieren más investigaciones para identificar las causas de la alta prevalencia de asma
en los niños hispanos de madres nacidas en los Estados Unidos de América.

Asma, niño, tos, hispanoamericanos, contaminación por humo de tabaco, Estados
Unidos.

RESUMEN

Factores de riesgo de asma 
y tos en niños hispanos 

en el suroeste de los 
Estados Unidos de América,

2003–2004

Palabras clave
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