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Editorial

Immigration to the United States and
acculturation as risk factors for asthma

and allergy

Diane R. Gold, MD, MPH,? and Dolores Acevedo-Garcia, PhD, MPA-URP®

Boston, Mass

Key words: Asthma, allergy, children, immigration, migration,
acculturation, Mexican American, Hispanic, Latino

When compared with Mexican-born Mexican
American children, US-born Mexican American children
had higher rates of wheeze, asthma, and hay fever in a
report based on cross-sectional Third National Health
and Nutrition Examination Survey (NHANES III) data
and published in this issue of the Journal of Allergy and
Clinical Immunology." US-born Mexican American
adults also had higher rates of asthma compared with
Mexican American adults born in Mexico in a recently
published report on NHANES III and National Health
Interview Survey data.> Moreover, the prevalence of
asthma in Mexican-born adults with fewer than 10 years
of residence in the United States was half the asthma
prevalence of Mexican-born adults who had lived in the
United States for 10 or more years.

Prior US studies have focused on between-ethnic group
differences rather than within-ethnic group differences in
asthma prevalence and have suggested that asthma prev-
alence, asthma morbidity, and asthma mortality rates are
lower among Mexican Americans than among Americans
of other Hispanic ethnicities or among African Americans.
For example, blacks in Los Angeles and New York City
had similar rates of hospitalization, but Mexican His-
panics in Los Angeles had far lower rates than Puerto
Rican Hispanics in New York City.3 Puerto Ricans had the
highest asthma mortality rates among Hispanics, followed
by Cuban Americans and Mexican Americans, in a report
using national vital statistics.* Compared with Mexicans
from the United States or Mexico, Puerto Ricans with
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asthma had reduced lung function, greater morbidity,
longer asthma duration, and poorer responsiveness to
[3,-adrenergic agonists in a report from the Genetics of
Asthma in Latino Americans study.5 The relative impor-
tance of genes versus the environment in explaining these
between-ethnicity differences in wheeze/asthma is an ac-
tive area of investigation. The finding of within-ethnicity
differences in Mexican American wheeze/asthma rates
that are dependent not only on place of birth but also
on length of residence time in the United States points
toward the importance of the environment in the develop-
ment and persistence of asthma symptoms among
Mexican Americans.

Studies from Europe, Australia, and Israel have also
documented the importance of immigration and accultur-
ation in the development of asthma and allergy. Immigrant
children born outside of Western Europe, the United
States, and Australia had fewer admissions to hospital for
asthma than other children in a report from the Swedish
National Patient Discharge Registers.” In a study from
Uppsala, Sweden, native Swedes and immigrants living in
the country for less than 10.5 years differed in terms of
total IgE levels and specific allergy, which were similar
for native Swedes and immigrants living in the country
for greater than 10.5 years.” Australian studies of asthma,
allergy, and atopy in Southeast Asian immigrants in
Australia provide the most in-depth evaluation of the
effects of migration on asthma, hay fever, and allergy. Ina
cross-sectional study from Melbourne, Australia, of Asian
immigrants of ethnic Chinese origin, the prevalence of
wheeze or asthma was higher in Australian-born non-
Asians and Australian-born Asians than in Asian immi-
grants.8 In contrast, regardless of where they were born,
hay fever prevalence was higher in Asian immigrants
than in Australian-born non-Asians. The prevalence of
hay fever and asthma in Asian immigrants increased with
length of stay in Australia. Regardless of place of birth,
pollen and mite sensitivities were also more common in
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Asian-born than in non—Asian-born subjects. The high
rates of pollen and mite allergy among the Asian immi-
grants to Melbourne, believed to relate to new exposure to
high levels of these allergens after migration, contrasted
with the lower rates of these specific allergies among
populations in China, Hong Kong, and other areas of
Southeast Asia.” However, despite the higher mite and
pollen allergy rates among Asian immigrants, a signifi-
cant proportion of the immigrants were asymptomatic.”
Leung9 has suggested that the discordant relationship
between allergic sensitization, hay fever symptoms, and
asthma symptoms in Asian immigrants might be ex-
plained by environmental influences that act as adjuvant
or protective factors influencing the clinical expression of
symptoms in sensitized Asian Australian individuals.

Wheeze, hay fever, atopy (eg, any positive skin test
result), and specific allergy were investigated as indepen-
dent outcomes related to migration of Mexican American
children, but their interrelationship was only partially
evaluated in this issue’s report. Mexican American chil-
dren born in the United States had higher rates of
sensitization to allergens that might be more prevalent
in the US environment: cat, house dust mite, Alternaria
species, peanut, and common US pollens. In contrast, they
had a markedly lower prevalence of sensitization to
cockroach (23% for Mexican American children born in
the United States compared with 40% for Mexican
American children born in Mexico), perhaps because
cockroaches were more ubiquitous in their Mexico envi-
ronment. However, the authors did not describe whether
place of birth influenced the risk of atopy (eg, having any
allergy), nor did they evaluate the prevalence of wheeze
symptoms among Mexican versus US-born children with
cockroach allergy. Although cockroach allergy has been
presented as an important risk factor for asthma preva-
lence and asthma morbidity in US children,'? it would be
of value to assess whether there are additional environ-
mental factors that might protect cockroach-sensitized
American children who were born in Mexico from
expressing wheeze symptoms.

To evaluate whether environmental factors related to
migration protect against wheeze in allergic children will
require the distinction of allergic from nonallergic asthma
as an outcome. A significant proportion of the wheeze in
younger children from NHANES III might represent
nonallergic transient wheezing. However, the wheezing
reported in the older children is more likely to represent
airway inflammation in allergic subjects.

Unfortunately, although NHANES and other national
health surveys can be used to evaluate differences in
wheeze, asthma, hay fever, and allergy prevalence be-
tween US- and Mexican-born Americans, these surveys
provide insufficient detail regarding many environmental
exposures and cultural characteristics that might explain
these differences. Moreover, the surveys are not always
sufficiently powered to adjust for confounders or to
investigate potential effect modifiers. The effect of place
of birth on wheeze rates in Mexican American children
was not confounded by maternal or household smoking,
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pet ownership, body mass index, poverty/income ratio,
area of residence (urban-rural), census region of partici-
pants, having a regular place for health care, and level of
parental education. The authors did not evaluate factors
that might confound or explain the associations of place
of birth with hay fever, perhaps because even in this large
US study, the number of Mexican-born children with this
disease was too small (n=2). Asthma rates in adults
remained higher in adults from the NHANES III and
National Health Interview Survey studies after adjustment
for smoking status, body mass index, region of survey,
language, and health care access.” Unmeasured environ-
mental exposures in Mexico or in the United States might
be adjuvant risk or protective factors influencing asthma
and allergy in these studies.

In utero or early childhood environmental exposures in
Mexico might have protected children from allergy,
persistence of wheeze, or asthma. As in the European
farming studies,'" for those Mexican immigrants coming
from rural farming communities, early-life exposure to
high levels of endotoxin, raw milk, and early-life infec-
tions might have had at least a transient protective effect
against the development of allergy and asthma, although
we do not yet have strong evidence for overall reduction in
allergy rates in Mexican-born children. As reported by
Holguin et al,> approximately 45% of Mexican immigra-
tion into the United States is from rural areas. Recently, 3
predominant patterns of migration from Mexico have been
identified: the traditional migration from rural, central-
western Mexico; migration from interior cities, and a
circular pattern of migrants from border towns, such as
Tijuana. However, migration patterns have been changing
over time.'? Mexican Americans who are recent immi-
grants might also settle in different parts of the United
States and have different jobs than less recent immigrants,
thus changing exposures in their children in a manner not
captured by the crude geographic adjustments available in
NHANES data.

Increased exposure to pollution in cities like Los
Angeles might contribute to the increase in wheeze and
asthma rates in Mexican Americans born or living for a
prolonged period in the United States. However, a signif-
icant number of Mexican Americans born in Mexico
(those migrating from the cities) might be coming from
equally polluted Mexican cities."

Acculturation might be associated with dissociation
from family and neighborhood support networks that
protect against stress, which in turn might increase the risk
of wheeze and allergy.14 The term acculturation generally
refers to the process of change experienced by members of
immigrant groups as they adopt the culture (ie, language,
norms, and values) of the culturally and demographically
dominant group in the host society.'® Only recently, a few
studies have begun to address socioeconomic factors,
contextual factors, and discrimination in the host society
that might be encountered during immigrant acculturation
and might influence health.'® When compared with non-
Hispanic whites, Mexican Americans were less likely to
have any psychiatric disorder in a study using the National
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Comorbidity Survey, a national probability sample of
8098 US adults aged 15 to 54 years.17 However, accul-
turation to American society predicted greater risk of
having any Diagnostic and Statistical Manual III-R psy-
chiatric diagnosis for Mexican Americans. In a Chicago
study neighborhood ‘‘collective efficacy,”” a measure of
trust and attachment to community, was protective against
asthma and breathing problems.18

Acculturation has been shown to increase the risk of
smoking among Mexican American adolescents.'® It
might also include changes in the keeping of pets, diet,
activity patterns, and body mass index, as well as access to
health care, and these changes might vary by Hispanic
subgroup. Acculturation among Mexican American chil-
dren might involve increased consumption of fast food
and soda associated with obesity and consumption of n-6
or transfatty acids, which likely contribute to obesity and
perhaps to asthma risk.>” However, there are few studies
on the relation of acculturation to changes in specific
nutrient intake, fat intake, and overall dietary patterns
among Hispanics, and their results have been inconsis-
tent.>' The potentially protective value of traditional
Mexican diets, which vary widely by region and socio-
economic status, has not been adequately explored. Fish
and omega-3 fatty acids, which have been hypothesized to
protect against asthma risk, are not available to many
Mexican Americans.*” The availability of fresh fruits and
antioxidants, shown to improve response to ozone in
asthmatic children from Mexico City, is also highly
variable.”

Reporting bias might also be partially responsible for
the protective effect of being born in Mexico on wheeze,
asthma, and hay fever. Longer time of residence in the
United States is also associated with increased access to
health care, which, as discussed by Holguin et al,” might
lead to a higher rate of asthma diagnosis and might change
perception of the definition of wheeze and increase the
reporting of this symptom.

Understanding patterns of allergy and asthma among
ethnic populations that are highly diverse in regard to
national origin and immigrant status calls for a reevalua-
tion of study designs. For example, studies will require
new survey tools and greater power to capture differences
in environmental exposures within and between Latino
subgroups at the individual, neighborhood, and commu-
nity level. Optimally, studies would include retrospective
or prospective assessment of environmental exposures
before and after immigration. Longitudinal studies of the
development of allergy and asthma among migrants
moving from Latin American to US communities will be
exceedingly difficult to conduct. Nevertheless, even care-
fully designed cross-sectional national and geographically
specific surveys might provide additional insight into the
relationship between immigration, acculturation, and the
risk of allergy and asthma.

If environmental exposures in the United States that are
increasing asthma rates can be identified, than it is possible
that measures can be taken to protect susceptible Mexican
American children from these exposures. Similarly, iden-
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tification of the protective aspects of Mexican/Mexican
American culture or environment might provide important
lessons in public health and the potential to reduce asthma
or allergy symptoms in the United States.
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