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Abstract

Purpose of Review The aim of this review is to examine the prevalence of and impact of environmental exposures in the
workplace and home on immigrant respiratory health in the USA.

Recent Findings Few studies report levels of workplace and home environmental exposures for immigrant children and adults,
and documenting these findings is an important first step to addressing their respiratory health concerns. Rates of respiratory
disease are lowest upon first arrival and increase with duration of residency in the USA. Community Health Workers may be an
efficacious intervention to reducing exposures and improving lung health among immigrant populations.

Summary Immigrant children and adults have a high risk of occupational and home environmental exposures that can negatively
affect their respiratory health. While limited studies exist, more documentation of these exposures and their impact on immigrant
person’s respiratory health are needed to begin to tackle these disparities.

Keywords Adult allergy - Allergy - Asthma - Allergen exposure - Immigrant allergy - Immigration and allergy - Occupational

asthma - Pediatric allergy

Introduction

Asthma affects approximately 24.6 million adults and children
in the USA [1]. With the growing immigrant population in
the USA, and their increased vulnerability to environmental
exposures that can lead to respiratory diseases, this is an
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important underserved population that demands attention
and resources.

Between 2000 and 2007, the immigrant population in the
USA increased by almost 35%, from about 28.3 million to
38.1 million [2, 3]. Their legal status, education level, socio-
economic status, ethnicity, and language barriers [4-9] make
them vulnerable to a lack of knowledge of their rights to de-
mand better working and living conditions and to poor access
to occupational health services and housing advocacy agen-
cies [8, 10]. In turn, these work and home environmental ex-
posures may increase the rate and impact of respiratory dis-
ease in their communities. The aim of this review was to
assess the prevalence of respiratory disease and impact of
environmental exposures in the workplace and home in adult
and pediatric immigrant populations in the USA.

Methods

This article represents a review of the recent literature (2010 to
present) on respiratory disease, specifically asthma, in the im-
migrant population. This search was not limited by country of
origin, sex, age, type of study, nor occupation. The initial
search took place using the MEDLINE-OVID search engine.
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Search terms from previous systematic reviews were modified
[11e], and the search initially included all allergic disease
states including asthma, allergic rhinitis, allergic
rhinoconjunctivitis, food allergy, food hypersensitivity,
atopic dermatitis or eczema and urticaria and allergy.
The search was then limited to the English language,
human studies, and studies performed in the USA.
Three-hundred and fifteen articles were originally identi-
fied after duplicates were removed, but after removal of
those articles that were published prior to 2010, were not
on the correct topic, and/or were performed outside of
the USA, 34 articles remained. Because there were min-
imal articles on allergic diseases other than asthma, the
authors decided to focus this article on immigrant health
as it relates to asthma or allergic respiratory disease. Of
the remaining 18 articles, three were excluded because
they were related to asthma, but focused on another un-
related disease, and the final 15 articles were included in
this review.

Results

All studies included in this review can be found highlighted in
the accompanying table (Table 1) in alphabetical order of the
published first author’s last name.

Adult
Prevalence

In a study of over 16,000 Latino adults across the USA, called
the Hispanic Community Health Study/Study of Latinos
(SOL), the greatest prevalence of asthma was seen in the
Puerto Rican population (36.5%, 95% CI, 33.6-39.5%)
[12¢]. Prevalence in all populations of Latinos significantly
increased (p <0.001) if the individual was US-born (19.6%)
and a long-term US resident (19.4%) compared to a recent
immigrant (14.1%) [12¢]. The reported prevalence are higher
than the US baseline prevalence of asthma in Whites [13].
While the Mexican Immigration to California: Agricultural
Safety and Acculturation (MICASA) population-based study
that interviewed Mexican-American adults in their homes in
Spanish found an overall prevalence of asthma of 6.0%,
12.9% of participants reported having a respiratory symptom
seen in asthma [14]. Agricultural work was associated with
asthma (OR 1.04; 95% CI1.00 to 1.09) and medium to highly
acculturated women were six times more likely to have asth-
ma (95% CI =1.40to 26.29) [14] and seven times more likely
to have chronic bronchitis (OR 3.60; 95% CI 1.16 to 11.16)
[14]. Men did not demonstrate the same association [14].

@ Springer

Corlin et al. used data from the Community Assessment of
Freeway Exposure and Health Study to examine the preva-
lence of chronic disease in Chinese immigrants in comparison
to US-born Whites [15]. Chinese immigrants were found to
be less likely than their US-born White counterparts to
have asthma (OR 0.20, 95% CI=0.09-0.48) [15]. They
also reported less tobacco use, less perceived stress, better
diet, and higher levels of exercise than the US-born whites.
The study did not assess whether asthma prevalence rates
changed over time in the USA [15]. An analysis of Asian
immigrants from the National Latino and Asian American
Study found that individuals of Chinese origin were more
likely to have hay fever and allergies compared to Filipinos
[16]. On the other hand, Filipinos reported the highest rate
of asthma among Asian groups [16]. While Vietnamese-
American men had the highest rate of both current
(29.4%) and past tobacco (27.4%) use, Filipino-American
men had the highest rate of marijuana use (46.1%) [16]. No
correlations were made between rates of tobacco or mari-
juana use and prevalence of asthma [16]. A New York
City-based analysis of the Community Health Survey also
found asthma to be less prevalent in those who were
foreign-born vs US-born (OR 0.43, p <0.001) and found
that this discrepancy was even higher in immigrants from
countries with low gross national income [17].

Occupational Exposures

In a cross-sectional analysis of predominantly Latino (98%)
young migrant farm workers living in employer housing, only
3.8% of the sample reported asthma, yet 60% experienced a
wheezing sound outside of illness [18]. Specific exposures
were associated with certain asthma-related symptoms, in-
cluding pesticides and chest tightness (p =0.0001) [18] and
mold with productive cough (p=0.0262) [18]. Of note,
in this population where 42% were living in barracks,
they reported elevated rates of nasal (16.5%) and skin
(22.4%) allergies [18].

A survey administered by the Oregon Health and Sciences
University and the Asian Health and Services Center to a
population of predominantly female nail salon workers of
Vietnamese descent found a discrepancy between the preva-
lence of symptoms individuals admitted to experiencing them-
selves vs what they reported observing in their colleagues
[19¢]. Specifically, they reported lower rates of skin irritation
(11%), cough (9%), and difficulty breathing (3%) in them-
selves compared to their co-workers (in skin irritation
(26.2%), cough (10.8%), and difficulty breathing (4.6%))
[19+]. Proper use of ventilation was inconsistent and applica-
tion of acrylic nails was associated with worse health (p =
0.004) [19+]. Material safety data sheet (MSDS) sheets of
the chemicals used were only reportedly available in 26.1%
of the salons [19¢].
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Home Exposures

The Arab-American Health Project (AAEHP) reviewed both
protective and adverse environmental risk factors, to create an
environmental risk index (ERI) to evaluate for exposures and
their association with chronic disease in Arab-American
adults in Detroit, Michigan [20]. Low health care access
(p=0.025) [20] and high ERI (p = 0.034) [20] were associated
with asthma, and the odds of asthma increased with a
higher number of risk factors [20]. Interestingly, this study
showed hypertension also being related to both asthma and
a high ERI [20].

Pediatric
Environmental Exposure and Prevalence

Investigators in El Paso, Texas, surveyed parents of fourth and
fifth graders to identify who had asthma, and if the duration of
residence in the USA was associated with asthma prevalence
[21]. Specifically, rates of current wheeze increased the longer
a child resided in ElI Paso, Texas (OR 0.983 [21]). Being
foreign-born was negatively associated with wheeze
(» <0.05) [21]. Lastly, exposure to indoor mold was also
found to be associated with wheeze (p < 0.10) [21]. An addi-
tional study conducted in the same patient population demon-
strated a clear generational effect on asthma prevalence rates
[22¢]. While the overall prevalence of asthma among students
was 8%, the fourth generation had the highest, the third gen-
eration had the second highest, and the first generation had the
lowest prevalence of asthma [22¢].

Looking further into environmental exposures in Mexican-
American families, a group in Colorado created a ventilation
potential score (VPS) to assess participants indoor air quality
[23]. While dampness was found in 44% [23], adequate ven-
tilation was reported in only 28% of the homes [23].
Wheezing symptoms were found to be associated with worse
VPS (p=0.02) [23]. Although families reported an asthma
prevalence of only 1.8% [23], children with pests in
the home were more likely to have wheezing symptoms
(»=0.02) [23] and twice as likely to have other atopic
symptoms (p =0.05) [23].

Koinis-Mitchell and colleagues investigated children of
Puerto Rican and Dominican descent in Rhode Island [24].
They did not find a difference in asthma severity between
Puerto Rican and Dominican populations in Rhode Island
[24]. Island-born Puerto Ricans were found to have increased
prevalence of asthma (p =0.05) [24] and acculturative stress
(p <0.05) [24]. This finding is similar to what others have
found regarding Puerto Rican children, specifically that com-
pared to US children, Puerto Rican children are more likely to
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have asthma and their asthma is also more likely to be more
severe [25¢, 26°°].

Singh et al. conducted a telephone survey of a diverse
group of caregivers (42.1% Hispanic, 30.1% non-Hispanic
White, 12.4% Asian, 5.9% non-Hispanic Black, and 9.9%
other) of over 90,000 children across the USA [27]. Similar
to what was seen in the adult studies, immigrant children were
less likely to have asthma (p < 0.001) vs US-born White chil-
dren [27] and increased asthma prevalence was associated
with increased duration of residence in the USA [27].

Community Health Workers

Two studies highlighted the potential role of the community
health worker (CHW) in the context of immigrant asthma and
environmental exposure reduction, and to help enhance
asthma-related knowledge. In the first study, investigators in
California assessed the exposures children of farm workers
experienced and how that affected their respiratory health
[28]. The Childhood Asthma Project, through the Yakima
Valley Farm Workers Clinic’s home visitation program, uti-
lized CHWs to reduce environmental triggers [28]. Several
indoor environmental exposures were reduced significantly
(p <0.0005) [28], especially within the child’s bedroom
(» <0.0005) [28]. They found a statistically significant reduc-
tion in emergency department visits (p < 0.0005) [28], hospital
admissions (p < 0.0005) [28], and indoor environmental trig-
ger exposures (p < 0.0005) [28]. Additionally, the children’s
asthma self-management skills improved in the areas of med-
ication and device management (p < 0.0005) [28].

An intervention to promote asthma education and self-
management skills for low-income Mexican-American
CHWs in Chicago demonstrated successful CHW training
methods that could be further utilized in the immigrant popu-
lation [29]. Martin et al. reported that after successful CHW
training, the CHW’s asthma knowledge (p <0.01), inhaler
technique (25 to 69%, p <0.01), and identification of an in-
haled steroid medication (10 to 91%, p < 0.01) improved [29].
Of note, inhaler technique improvement also positively corre-
lated with higher acculturation score of the CHW (p <0.01)
[29].

Discussion

This review aimed to assess the impact of environmental in-
fluences on respiratory health in diverse adult and pediatric
immigrant populations in the USA [12e, 14-24, 27-29].
Across studies, the prevalence of respiratory disease in immi-
grant populations is consistently lowest upon arrival [12e, 14,
17,21, 22+, 27] and increases with duration of residency in the
USA [12e, 14, 21, 27] and in future generations [22¢]. This
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trend is seen regardless of the person’s country of origin or age
[17, 27]. Further study of this phenomenon, and the underly-
ing causative factors, may help us to better understand why the
prevalence of allergic respiratory diseases is higher in the
USA than that in other countries [30, 31].

While alarming occupational exposures in immigrant pop-
ulations are well documented, resources to address workplace
conditions are lacking [14, 18, 19¢]. It is necessary to fervently
protect vulnerable immigrant workers from occupational ex-
posures that may affect their health, as well as their children’s
health, as they may feel that they have no choice but to accept
these work conditions. In addition, they may not have the
knowledge or resources to know how to advocate for them-
selves or contact agencies to monitor and ensure a safe
workplace.

As demonstrated in the study by Martin et al., CHWs offer
promise as an efficacious intervention to improve asthma out-
comes for immigrant populations [29]. Historically, CHW in-
terventions have demonstrated improvements in clinical out-
comes and reductions in exposures to respiratory triggers
in the home [32, 33¢°, 34, 35]. As health workers who are
also trusted members of the communities they serve, they
can function as bridges between immigrant individuals and
health care systems, increasing the quality of and access to
services [36].

This review has several limitations. Although articles were
researched methodically similar to that of a systematic review,
this review was neither a meta-analysis nor a systematic re-
view that was true to PRISMA guidelines [37]. Furthermore,
in order to limit the review to the most recent literature, im-
portant studies in this area conducted prior to 2010 were not
included. Finally, because there are few studies on immigrant
respiratory health, and the existing studies often focused on
only one group (e.g., only Chinese vs only Hispanics), it is not
possible to generalize findings across immigrant populations.
Strengths of this review include that it encompasses both adult
and pediatric populations as well as environmental exposures
within the workplace and home. In addition, both authors have
research and clinical expertise in caring for underserved,
largely immigrant, populations.

Conclusion

In conclusion, immigrant populations suffer a disproportion-
ate burden of respiratory disease prevalence and morbidity
that may be largely attributed to occupational and home envi-
ronmental exposures [12¢, 1424, 27-29]. As clinicians car-
ing for this vulnerable population, it is important to advocate
for additional protection in their workplace and residence, as
well as be sensitive to these unique environmental exposures
in order to provide optimal treatment of their respiratory
conditions.
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