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Abstract

Objective: Research has repeatedly demonstrated that parent foreign nativity has a protective
effect on child asthma outcomes among Mexican Americans, but the mechanisms underlying this
relationship are not well understood. The current study explored parent depression as a mediator
and social support as a moderator of the parent nativity-child asthma control pathway.

Methods: Data come from the baseline sample of a trial (NCT02481986) testing community
interventions for 223 children aged 5-16 with uncontrolled asthma. We focused on parent/child
dyads of Mexican heritage (N=165; mean age=9.08, SD=2.94; 57.3% with Mexico-born parent).
Asthma control was defined using the child and adult versions of the Asthma Control Test (ACT).
Psychosocial factors included parent depression symptoms and social (instrumental, informational,
and emotional) support.

Results: Mexican-born parents had fewer depressive symptoms (8 = —2.03, SE = 0.24) and
children with better asthma control (3 = 1.78, SE = 0.24) than U.S.-born parents, p<.0001.
Analyses suggested partial mediation of the nativity-ACT path via parent depression (p<.001). An
interaction between Instrumental Support and Nativity was marginally significant (3 = — 0.10,
SE = 0.05, p=.07), with protective effects only observed at higher support levels. Last, among
Mexico-born parents, the protective nativity effects on ACT declined with increasing residential
years in the U.S. through 12 years.

Conclusions: This study is novel in identifying parent depression as one mechanism underlying
the effects of parent nativity on child asthma control, but results suggest that the health advantages
may depend on availability of support. Providing resources for parent depression and instrumental
support (transportation, childcare) can optimize asthma interventions in this population.
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The Hispanic Health Paradox (HHP) describes the phenomenon that individuals of Hispanic
heritage who immigrate to the United States experience better health outcomes across a
variety of conditions compared to U.S.-born counterparts as well as other ethnic-racial
groups with similar socioeconomic profiles in the U.S.1 In particular, the HHP has been
well-documented in pediatric asthma and has important implications for optimizing asthma
interventions.23 Childhood asthma prevalence in the U.S. remains high at six million,
despite advances in medications and support interventions, and significant health disparities
exist.* Among youth of Mexican heritage, more than 1.4 million are diagnosed with asthma
during childhood,® but social and environmental influences on asthma risk among this
population have received less attention. Research suggests that parent nativity may confer
asthma protection, such that mainland U.S.-born children of foreign-born parents have better
asthma outcomes than children of mainland U.S.-born parents26-8 with effects observed
most robustly among persons of Mexican heritage.2? Protective effects of parent foreign
nativity on child asthma outcomes have been shown to persist through the third generation
(i.e., U.S.-born parents with foreign-born grandparents), suggesting a powerful health
advantage.10 However, the mechanisms underlying these relationships are not well-
understood.”11 Similarly, the duration of effects across years lived in the U.S. has not been
well established, but research suggests that protective effects may diminish with increased
integration in American culture and lifestyle.12 Further understanding of the parent nativity-
child asthma relationship is needed to inform interventions and guidelines to improve
outcomes and reduce health disparities among minority youth.

Research demonstrating the HHP among psychosocial outcomes offers avenues for
identifying factors that may contribute to the nativity effects observed in pediatric asthma.
Notably, Mexico-born adults are less likely to have anxiety, depression and substance use
disorders compared to counterparts born in the U.S.1213 Evidence suggests a particularly
strong HHP effect for depression in individuals of Mexican origin,3 with findings pointing
to a three-fold increase in depression rates as well as earlier onset of depression in U.S.-
versus Mexico-born Hispanics.4 In addition, social support — which may encompass
cohesion and emotional support, information exchange, and instrumental help — has been
shown to positively influence asthma control among Mexican and Puerto Rican children’
and may contribute to protective HHP effects on asthma. Indeed, the health advantages of
nativity may depend on the levels of available social support. Cagney and colleagues found
that the protective effects of foreign nativity on adult asthma were only observed in dense
immigrant Latino, primarily Mexico-born, neighborhoods.1> Collectively, these findings
highlight the importance of exploring the psychological and broader contextual influences to
advance understanding of the HHP. Parent depression6:17 and social support”-16 have been
associated with child asthma control and thus may serve as key pathways linking parent
nativity and child asthma outcomes. However, limited research has examined the interplay of
parent mental health, place of birth, and child asthma outcomes.
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In our past work, we demonstrated how parent depression and family factors (chaos, low
support) predict worse child asthma control.18 We expand on this work in the current study
to explore the role of parent and family factors in the relationship between parent nativity
and child asthma control in persons of Mexican heritage. Specifically, guided by studies
suggesting links between nativity and depression as well as parent depression and asthma,
13, 16-17 e examined parent depression as a mediator of the nativity-asthma relationship.
We also explored family social support (including emotional, informational, and
instrumental support) as moderators of this relationship in light of research demonstrating
that nativity effects may be influenced by availability of support.1> We also explored the
duration of parent nativity effects on child asthma across parent residential years in the U.S.
These questions were examined among a sample of youth with uncontrolled asthma enrolled
in the Asthma Action at Erie Trial (NCT02481986).18 Because the most robust effects of the
HHP have been seen in populations of Mexican heritage,® we focused exclusively on
Mexican heritage families in the baseline cohort of the trial. We hypothesized that (1)
children of Mexico-born parents would evidence better asthma control than children of U.S.-
born parents; (2) parent depression would mediate the effects of parent nativity on child
asthma control; (3) higher levels of social support would enhance the protective effects of
nativity on child asthma control; and (4) protective nativity effects would decline across
duration of parent residential time in the U.S. among children of Mexico-born parents.

Data were obtained from the baseline cohort of the Asthma Action at Erie trial, a
randomized comparative effectiveness trial designed to compare certified asthma educator
services (two in-clinic sessions) to a 10-session community health worker home intervention
in families of children with uncontrolled asthma.18 The trial involves a partnership between
the University of Illinois at Chicago and Erie Family Health Centers (Erie), a multi-site
federally qualified health center serving mainly low-income minority families in Chicago.
Participants were enrolled as parent/child dyads. Inclusion criteria for children were (1)
patient at Erie, (2) aged 5-16 years, (3) live with caregiver at least five days/week, and (4)
uncontrolled asthma. Multiple measures of asthma impairment and risk were used to
determine asthma control following expert guidelines,1® defined as any of the following: >/
=1.25 on the Asthma Control Questionnaire2921 (ACQ) or <20 on the Asthma Control Test/
childhood Asthma Control Test22-24 (ACT/cACT) or a report of at least one oral
corticosteroid (OCS) burst for asthma in the past year. Exclusion criteria included: could not
speak English or Spanish, did not have permanent housing, caregivers did not have
permanent custody, or the child had significant developmental delays or co-morbidities that
would significantly limit their ability to participate in the study. Recruitment occurred
between March 2016-August 2017, and 223 families were enrolled and randomized to one
of two interventions (N=223). For details regarding the study design, intervention
conditions, and categorizations of asthma control within the sample, the reader is referred to
Mosnaim et al., 2019.18 For this study, the sample was restricted to dyads of self-reported
Mexican heritage (N=165).
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Procedures and Measures

All study procedures were approved by Institutional Review Boards and the Erie Research
Committee. Caregivers and children older than seven years provided signed consent and
assent, respectively. Bilingual research assistants (RAs) collected data in participants’ homes
via computer. Interviews were conducted in English (44.2%), Spanish (35.2%), or both
English and Spanish (20.6%), depending on the preference of the family.

Our primary outcome of asthma control in this study was the ACT (children 12 and older)
and cACT (children under 12); higher values on these continuous scales indicate better
controlled asthma symptoms.22-24 The cACT/ACT include both child- and parent-report and
have been validated in Spanish.25-26 Parent depression symptoms were measured via parent-
report on the widely-used 9-item Patient Health Questionnaire (PHQ-9):2 total scores range
from 0 to 27. The PHQ-9 has been published in Spanish and has demonstrated good
psychometric properties for depression screening and diagnosis in Mexican populations.2®
Parent social support was assessed using the Patient-Reported Outcomes Measurement
Information System (PROMIS) Support scales,2? which were developed and validated to
measure self-reported social health in English- and Spanish-speaking adults.3° Three 8-item
subscales assessed Emotional Support (e.g., “I have someone to listen to me when | need to
talk”), Instrumental Support (e.g., “Do you have someone to prepare your meals if you are
unable to do it yourself;” “Is someone available to help you if you need it?”), and
Informational Support (e.g., “I can get useful advice about important things in life”). Items
are rated on a 1 (never) to 5 (always) scale; total scores are converted to T-scores. In
addition, demographic characteristics potentially related to asthma outcomes or the nativity-
asthma relationship (e.g., obesity3:31) were included in this study as covariates.
Demographics, parent education, parent nativity, medications, and self-reported behaviors
were assessed by the RAs through questions and observations; height and weight were also
measured by the RAs. Body mass index was calculated according to age- and sex-specific
percentiles and transformed into z-scores.32

Analytic Plan

Age-specific ACT measures were combined into a single measure to retain all subjects in the
analyses by rescaling the ACT to the range of the cACT (hereafter referred to as ACT).16 We
chose to combine scales rather than using the established cutoffs for poor control to allow
for a continuous outcome measure, thus preserving statistical power to address our
hypotheses. A series of linear regression models using generalized estimating equation
(GEE) to account for clustering of observations in health clinics were estimated. The models
examined the hypothesized effects of parent nativity, parent depression, and parent social
support on child asthma control. Moderator analyses were examined by including the
interaction term for each support subscale (emotional, instrumental, informational) by
nativity on child asthma control. All models controlled for demographic characteristics
identified a-priori based on prior work demonstrating a significant relationship to asthma
outcomes (child age, child sex, BMI, maternal age, and maternal education).1® For brevity,
only the effects of hypothesized predictors are discussed. Complete case analyses were
implemented as there was no missing data in the sample.
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To examine our hypothesis that parental depression may mediate the link between parent
place of birth and child asthma control, we estimated a causal mediation model33 controlling
for covariates described above. The average total, indirect, and direct causal mediation
effects were estimated using the model-based approach implemented in the mediation
package in R.34 The average mediation effects are estimated based on 10,000 simulations
following the quasi-Bayesian Monte Carlo method based on normal approximation with
cluster robust estimator for the covariance matrix.3® Of note, we considered the exposure-
mediator interaction in the mediation model. However, given that the estimated magnitude of
the interaction was very small and did not alter the direct and indirect effects, the exposure-
mediator interaction was dropped from the final mediation model.33 Because the sequential
ignorability assumption is untestable, we conducted a sensitivity analysis of the effects.
Sensitivity analyses for the average indirect effect assessed the robustness of findings to the
violation of the sequential ignorability assumption and was performed by varying the
correlation between error terms of the mediator and outcome models.3® Lastly, to examine
the duration of effects across years in the U.S., a model examined linear and quadratic
effects for the number of residential years in the U.S. on ACT among Mexico-origin parents,
controlling for demographic and site covariates as discussed above. Analyses were
conducted in SAS 9.4 and statistical computing platform R v. 3.6.0.

Sample Characteristics

Sample demographic characteristics are presented in Table 1. Children had a mean age of
9.08 (SD=2.94), were primarily born in the U.S. (97.6%), and 51.5% demonstrated
uncontrolled asthma on the ACT. Youth had high rates of OCS bursts (63%), suggesting
considerable asthma morbidity. Caregivers were predominantly parents (99.4%) and female
(96.4%), with low educational attainment (70.9% high school diploma/GED or less). More
than half of the parents were born in Mexico (57.3%). Additionally, one-third of parents
endorsed mild to severe depressive symptoms. Social support was lower than the general
U.S. population average.

Parent Nativity Effects on Child Asthma Control and Parent Depression

Outcomes of the model examining parent nativity on ACT indicated that children of parents
born in Mexico had better asthma control than children of U.S.-born parents, 4 = 1.78,

SE = 0.24, p<.0001. Estimated mean ACT scores of children of Mexico-born parents (19.37)
were in the controlled range, versus children of U.S.-born parents with scores in the clinical
range (17.60; >19 = controlled asthma). A separate model examined parent nativity on
parent depression as the outcome and revealed a significant effect (3 = —2.03, SE = 0.24,
p<.0001), with Mexico-born parents experiencing significantly fewer depressive symptoms
(estimated M= 3.30, SE=0.10) than U.S.-born parents (estimated M=5.33, SE=0.14).

A series of models examined emotional support, instrumental support, and informational
support as moderators of the nativity-ACT relationship, controlling for covariates. Findings
revealed a trend for the interaction of parent nativity and instrumental support (8 = — 0.10,
SE =0.05, p=.07), such that the association of nativity and ACT varied by level of support.
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Figure 1 illustrates the interaction, indicating that child asthma control is better in Mexico-
born versus U.S.-born parents at high levels of instrumental support, but there are no
differences in child asthma control at low levels of support. Emotional Support by Parent
Nativity and Informational Support by Parent Nativity were not significant (5 = — 0.06,
SE =0.08,p=49and § = - 0.10, SE = 0.07, p=.17).

Mediation Analysis

Figure 2 displays the mediation model. Findings revealed a significant indirect path between
parent nativity and ACT through parent depression (8 = — 0.58; Cl= -0.87, —0.33; p<.0001).
When controlling for parent depression, the nativity-ACT direct path became weaker,
suggesting partial mediation (8 = — 0.19, Cl = -2.06, -0.31, p=.01). The indirect effect
contributed to 33% of total effect. Parents born in the U.S. endorsed higher rates of
depressive symptoms and, in turn, had children with worse asthma control. Sensitivity
analyses indicated that the mediation effects are zero for a p = —0.31 and the confidence
intervals include zero for p = —0.22, which suggests robustness to assumption violations.

Duration of Nativity Effects on ACT

Last, we examined the duration of nativity effects on ACT among children of Mexico-born
parents. Findings revealed a quadratic effect of years in the U.S. on ACT (linear g = — 0.39,
SE = 0.08, p<0.0001; quadratic 8 = 0.02, SE = 0.00, p<0.0001). Figure 3 depicts child ACT
scores as a function of parent residential years in the U.S. and reveals that the protective
nativity effect on ACT steadily declines across time until 12 years, at which point ACT
scores improve. Findings correspond to a clinically meaningful worsening of asthma control
over 12 years.38 To better understand this finding, post-hoc analyses explored instrumental
support and parent depressive symptoms as a function of parent residential years in the U.S.
However, neither linear nor quadratic effects for instrumental support or parent depression
were significant.

Discussion

The present study sought to examine the psychosocial factors influencing the effects of
parent nativity on child asthma control among families of Mexican heritage. In line with our
hypotheses and prior research, nativity effects were evident: better child asthma control and
lower parent depressive symptoms were observed among Mexico-versus U.S.-born parents.
We demonstrated that parent depression, in part, mediated the relationship between parent
place of birth and child asthma control, and instrumental support was found to moderate the
parent nativity-child asthma pathway at a trend level. To our knowledge, this is the first
study to examine parent depression as a mechanism underlying these relationships. We also
showed that asthma control declined with more years living in the U.S. up until the 12-year
mark, at which point asthma control improved.

Nativity Effects on Child Asthma

In our sample of high-risk youth with uncontrolled asthma, children of a Mexico-born parent
evidenced significantly better asthma control as compared to their counterparts with US-
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born parents. Our findings are congruent with past studies demonstrating the protective
relationships between parent nativity and child asthma prevalence and severity among
individuals of Mexican heritage®-37 The bigger question is why this happens. Hillemeir and
colleagues®’ found that Mexican-American children with two U.S.-born parents experienced
elevated behavioral and biological risk factors for asthma in early childhood as compared to
children with one or more foreign-born parents (e.g., lower likelihood of being breastfed,
greater chances of living with a smoker, family history of asthma, history of respiratory
illness, and allergies) that may contribute to the parental nativity influence on child asthma
prevalence. Prior studies have also explored the HHP in the context of broader measures of
acculturation, with mixed findings. In a study of predominantly Mexican-American infants,
fewer biological asthma risks were associated with lower caregiver acculturation, as defined
by caregiver nativity and Spanish-language preference.38 Martin et al.2 examined the
relationship between caregiver’s level of acculturation, defined by language preference,
place of birth, and duration of residence in the U.S., and child asthma prevalence among
families of Mexican heritage. Results demonstrated that place of birth may be more relevant
for asthma outcomes than other dimensions of caregiver acculturation (language or time in
the U.S.), which is consistent with the association between parent nativity and asthma
control we found in our sample. However, further research is necessary to understand the
complex psychosocial processes involved in acculturation to the U.S. among Mexico-born
parents, and how this contributes to asthma burden.

Nativity Effects: Mediating and Moderating Factors

Our findings also indicated that parent depression was lower among Mexico- versus U.S.-
born parents and may serve as a pathway linking parent nativity and child asthma control.
Several studies have observed the HHP in depression in persons of Mexican heritage in the
U.S.12.13 with findings suggesting that protective effects may be due, in part, to the level of
acculturation and the preservation of ethnic identity. For example, Calzada and Sales3
found that more acculturated mothers (defined as born in or early immigration to the U.S.
and English-speaking) were less likely to endorse a strong ethnic identity than less
acculturated mothers (immigration to the U.S. at older ages, predominantly Spanish-
speaking), which prospectively predicted higher depression symptoms at a one-year follow-
up. Thus, although not examined in this study, the preservation of cultural characteristics
may exert a protective influence on depressive symptoms among Mexico-born parents.

Parent depression emerged as a partial mediator of the parent nativity-child asthma link,
such that Mexico-born parents had lower levels of depressive symptoms that, in turn, was
related to better child asthma control. Caregiver depression is a key risk factor for child
asthma severity16:17 as well as negative practices and beliefs surrounding the management of
their child’s asthma.3° Our past work has also highlighted the family-level mechanisms that
may underlie these relationships, indicating that parental depression may predict higher
levels of family chaos that interfere with asthma management and control.1® These
relationships are likely transactional; the stressors accompanying parenting a child with
severe asthma may contribute to depression,3° and parent depression may influence the
ability to care for a child with asthma.16: 40 Our findings suggest that parent nativity may
protect against depression and serve as a pathway for better child asthma control among new
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immigrants. Together, our studies underscore the importance of screening and support for
parent depression to improve child asthma outcomes, particularly for U.S.-born parents of
Mexican-heritage.

We also found that parent nativity effects on child asthma control were pronounced at higher
levels of instrumental support, whereas at low levels of support, there was no apparent
nativity effect. These findings are consistent with past research demonstrating that the health
advantages of foreign nativity may be contingent on the availability of local supportive
networks.1® In past studies of Hispanic populations, social support predicts better child
asthma control, possibly by reducing the burden of asthma management for caregivers.’
Indeed, our findings indicated that only instrumental support — which refers to tangible, local
resources such as help with childcare, household tasks, and transportation — was relevant for
asthma control, but emotional and informational support were not significant moderators.
Although preliminary, these findings offer research and clinical implications, highlighting
the need for studies examining behavioral asthma interventions involving the family and
their community (e.g., Community Health Workers) focused on building systems of
instrumental support. Interventions often focus on education or referrals (i.e., informational
support), yet our results suggest that access to resources such as transportation vouchers to
medical visits, meal services, or babysitting may yield an important return in terms of
asthma control among families with foreign-born parents.

Duration of Nativity Effects

Despite observing protective effects of parent nativity on child asthma control, findings
indicate that the advantages may diminish over time. Our findings are similar to past
research demonstrating an increased risk of asthma in children after 10 years of residence in
the United States8 and greater overall health among newly arrived immigrants of Hispanic
heritage as compared to those who have spent more years in residence in the U.S.1 Notably,
child asthma control declined across parent years of U.S. residence until reaching the lowest
point at 12 years, but then reversed direction. This effect was not explained by changes in
instrumental support or parent depressive symptoms as a function of residential years in the
U.S., suggesting that other factors may contribute to the observed trajectory. Although not
examined in this study, the downward trend followed by a reversal at 12 years may be
explained by changes in access to healthcare and other supportive resources during this
timeframe. Foreign-born Hispanics are less likely to have health insurance and health care
access during the first 15 years in the U.S;*! thus, the reversal may reflect changes in access
to treatment and decreased health-related stress. Additionally, although we did not find
evidence of quadratic trend of instrumental support across duration of U.S. residence in our
cross-sectional data, other work”1% highlights the importance of social capital, including
social support and integration in community networks, as an important determinant of health
outcomes. Yet establishing social capital may take time; the strengthening of supportive
community networks likely increases across duration of U.S. residence and may contribute
to the reversal observed in our sample after 12 years of residence. Prospective research is
warranted to explore the transactional relationships between health outcomes, acculturation
and community supports, and access to socioeconomic resources across years of U.S.
residence.
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Limitations of our study must be noted. Given that the study is cross-sectional, we are
restricted in our ability to draw causal conclusions, and results must be interpreted with
caution. Additionally, all measures were self-report. Our depression measure did not provide
clinical diagnoses, and findings may not generalize to clinical samples. We also focused on
parent place of birth rather than acculturation. Preliminary analyses separately examined the
effects of place of birth and a measure of acculturation (defined as language use); consistent
with past work, place of birth demonstrated more robust relationships with key outcome
measures,? and thus we chose to focus on nativity. Although findings cannot be generalized
to broader constructs of acculturation, our examination allows for a finer-grained analysis of
how nativity of Mexico-born parents can influence the health outcome of their children in
the U.S.8

Conclusions

Our study offers insight into the psychosocial factors that may explain the protective effects
of parent nativity on child asthma control among youth of Mexican heritage with
uncontrolled asthma. The findings, albeit preliminary, have important implications for child
asthma interventions. Results suggest that pediatric asthma interventions that incorporate a
focus on parent depression assessment and treatment may be critical for enhancing asthma
outcomes, particularly among Hispanic families born in the United States. Similarly,
facilitating access to tangible resources and reliable support networks is paramount for
families with foreign-born parents, and the first 12 years of residence in the U.S. may
present a key window for intervention.
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What’s New

Parent depression may explain the link between parent foreign nativity and child asthma
control in Mexican-heritage families, but protective nativity effects may depend on local
supportive resources. Interventions should address parent depression and instrumental
support to optimize child asthma outcomes.
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Figure 1.

Child asthma control (ACT) as a function of Instrumental Support for parents born in the
U.S. versus Mexico.
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Figure 2.
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Mediation model of the effect of parent nativity on ACT via parent depression. Solid lines

are significant (p < .05).
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Figure 3.

Estimated quadratic trend (with 95% CI) of child asthma control (ACT) as a function of
Mexico-born parent residential years in the U.S.
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Table 1.
Child and Parent Characteristics (N=165)
Child N =165 Parent N =165
Place of Birth, n(%) Place of Birth, n(%)
Mainland United States 161 (97.6) Mainland United States 70 (42.7)
Mexico 2(1.2) Mexico 95 (57.3)
Puerto Rico? 2(1.2)
Female Gender, n(%) 72 (43.6) Female Gender, n(%, 159 (96.4)
Age, mean (SD) 9.08 (2.9) Age, mean (SD) 35.42 (6.3)
5-11 years, n (%) 137 (83.0)
12-16 years, n (%) 28 (17.0)
BMI, n(%) Education
Normal (< 85"%ile) 69 (41.8) Less than high school 50 (30.3)
Overweight (85-95M%ile) 29 (17.6) High school graduate/GED 67 (40.6)
Obese (>95 Moile) 67 (40.6) Some college/college graduate 48 (29.1)
Asthma Control Test (ACT), mean (SD) 18.6 (4.6) Years Lived in the US, Mean (SD)  17.50 (6.6)
Median (range) 17.00 (4.0-40.0)
Uncontrolled, n (%) 85 (51.5)
Depression symptoms, mean (SD)  4.16 (5.1)
Minimal, n(%) 112 (67.9)
Mild, n(%) 29 (17.6)
Moderate-severe, n(%) 24 (14.5)
Any oral corticosteroid use for asthma in past 12 months, n (%) 104 (63.0%)
Social Support, mean (SD)
Emotional 33.43(8.6)
Instrumental 30.30 (9.5)
Informational 31.51(8.2)

Note. Social support scale T-scores correspond to a mean of 50, SD = 10; below 40 = worse than average; above 60 = above average.

a - . .
These families also reported Mexican heritage.
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