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Abstract

Purpose: To investigate the association between undocumented immigration status and anxiety,
depression and use of anxiolytic or antidepressant medications in the Hispanic Community Health
Study/Study of Latinos.

Methods: Cross-sectional analysis of data collected between 2014-2017. Participants were
categorized as US-born citizens, naturalized citizens, documented non-citizens, or undocumented
non-citizens. We calculated prevalence and prevalence ratios (PRs) for anxiety, depression and use
of anxiolytic or antidepressant medication, by immigration status.

Results: Of 9,257 participants, 1403 (15%) were undocumented non-citizens, 2872 (31%) were
documented non-citizens, 3766 (41%) were naturalized citizens, and 1216 (13%) were US-born
citizens. Prevalence of anxiety was lower among undocumented compared to documented
noncitizens (9 vs 15%, p<0.0001) but not significantly different in adjusted analyses. Prevalence
of depression was similar among undocumented and documented non-citizens (20 vs 24%,
p=0.07) and not significantly different in adjusted analyses. Among participants with depression,
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7% of undocumented and 27% of documented non-citizens reported use of antidepressants
(adjusted PR 0.49, 95% CI 0.27-0.87).

Conclusions: Undocumented non-citizens had similar likelihood of anxiety and depression, but
lower likelihood of antidepressant use, compared to documented non-citizens. These results may
reflect the resilience of an undocumented population facing multiple stressors but suggest that this
group may be undertreated for depression.

Keywords
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Americans; Latinos

INTRODUCTION

There are an estimated 11 million undocumented immigrants in the United States (US), of
whom over three-quarters are Hispanic/Latino.! More restrictive immigration policies
recently implemented by the federal government have highlighted potential health-related
vulnerabilities of undocumented immigrants in the US. Undocumented Hispanic/Latino
immigrants may be subject to psychological stress related to violence in their countries of
origin,2 and may face trauma during migration.3 Once in the US, this population is often
exposed to unique stressors including fear of deportation, marginalization, stigma,
occupational hazards, and limited access to social and medical services.*-8 These factors
may place undocumented Hispanics/Latinos at risk for anxiety and depression as well as
undertreatment of these disorders.

Limited data have been published about either the burden of anxiety and depression among
undocumented Hispanics/Latinos in the US, or the association between these disorders and
immigration status. Garcini et al. (2018), reported a point prevalence of generalized anxiety
disorder of 7% and major depressive disorder of 14% among 248 undocumented Mexicans
near the California-Mexico border,® both higher than general US population estimates
(twelve-month prevalences of 2% and 10%, respectively).”:8 Data from North Carolina
showed a higher risk of anxiety and depression among undocumented persons compared to
persons with legal immigration status,? while studies in California and Massachusetts found
no association between undocumented immigration status and anxiety or depression.%:1°
Because these studies were limited in sample size or geographical scope, their findings may
not be generalizable to the broader population of undocumented Hispanics/Latinos in the
US. To our knowledge, no studies have examined use of anxiolytic or antidepressant
medications in this population, but limited access to healthcare for undocumented
immigrants suggests these medications may be underutilized despite medical indication.

To better understand the relationship of undocumented immigration status with anxiety and
depression, we conducted a study using data from the Hispanic Community Health Study/
Study of Latinos (HCHS/SOL), a cohort study of 16,415 Hispanics/Latinos from diverse
cultural backgrounds in four communities across the US. Using this large, probabilistic
sample, we examined the association of immigration status with symptoms of anxiety and
depression and use of anxiolytic and antidepressant medications.
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Study design and sample

Outcomes

HCHS/SOL is a prospective cohort study that enrolled 16,415 self-identified Hispanics/
Latinos ages 18-74 from 2008-2011. Participants of diverse backgrounds, including Cuban,
Central American, Dominican, Puerto Rican, and South American, were recruited from four
US communities: Bronx, New York; Chicago, Illinois; Miami, Florida; and San Diego,
California. Details of the design, recruitment and implementation of HCHS/SOL have been
previously described.11:12 HCHS/SOL was approved by Institutional Review Boards at all
participating academic institutions.

During baseline interviews (Visit 1), participants completed questionnaires on demographic,
behavioral, psychosocial and physiological factors, acculturation, medical co-morbidities,
medication use and assessment of anxiety and depression. Participants returned for Visit 2
approximately six years after enroliment (2014-2017) and completed questionnaires in
similar domains to the baseline visit with additional questions on citizenship and visa status.

For this analysis we included all participants who underwent a Visit 2 interview and who
had available data on the exposure and outcomes of interest. Unlike participants of other
Hispanic/Latino backgrounds, because all persons of Puerto Rican heritage are US citizens
by birth, and thus never at risk of being undocumented, we excluded this group from the
analysis. Of the 16,415 persons enrolled in Visit 1, 1,033 were not eligible to continue in the
study because they moved out of the study area and an additional 3,759 did not return for
Visit 2; of the 11,623 who returned for Visit 2, 1801 were Puerto Rican, 356 were missing
data on immigration status, and an additional 209 were missing outcomes of interest,
resulting in an analytic sample of 9,257 (Supplementary Figure 1). When compared to the
Visit 1 sample (excluding Puerto Ricans), the analytic sample for this study was similar with
respect to sex, Hispanic/Latino background, US nativity, and educational status.

Four primary outcomes measured in Visit 2 were considered in this analysis: anxiety,
depression, use of anxiolytic medication, and use of antidepressant medications. \Ne
assessed anxiety symptoms using the Generalized Anxiety Disorder 7-item scale (GAD-7),
13 3 scale with reliability and validity in English- and Spanish-speaking Hispanics/Latinos in
the US.14 We defined anxiety as a GAD-7 score 1013 and/or self-reported use of
medication to treat anxiety (participants were asked, “ Were any of the medications you took
auring the last four weeks for anxiety?”); we refer to this definition as anxiety while noting
this is not equivalent to clinically diagnosed anxiety disorder. Depressive symptoms were
assessed with the 10-item Center for Epidemiological Studies Depression Scale (CESD-10),
a subset of the 20-item CESD scale.1> The CESD-10 has high sensitivity and specificity
when measured against the full CESD,6 and high internal reliability in HCHS/SOL (a=.83)
in English and Spanish.1” We defined participants as having depression if their CESD-10
score was =10 (out of a possible score of 30) and/or self-reported use of medications to treat
depression (“Were any of the medications you took during the last four weeks for
depression!’), again noting that this is not equivalent to clinically-diagnosed major
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depressive disorder. Because undocumented immigrants access health care less frequently
than persons with documented status'8 and may therefore be less likely to be prescribed
medications, we conducted sensitivity analyses using definitions for anxiety and depression
that did not include medication use and were based solely on the GAD-7 and CESD-10
scales, respectively.

Immigration status

Covariates

Analyses

The primary independent variable was immigration status. HCHS/SOL did not explicitly
inquire about undocumented status but did collect data on US citizenship and visa status at
Visit 2. Participants reporting that they were not US citizens were asked whether they were
legal permanent residents, had applied for legal permanent residency, held another type of
visa, or whether none of these situations applied. Based on established methods,® we used
these data to classify participants’ immigration status as US-born citizens, naturalized
citizens, documented non-citizens (if they reported holding or applying for legal permanent
residency or another visa), or undocumented non-citizens (if they did not hold or had not
applied for a visa). Citizenship and visa status were checked against variables for place of
birth and immigrant generation for quality control.

Additional variables included field center (Bronx, Chicago, Miami, San Diego), sex (male,
female), age in years at time of Visit 2 (<44, 45-64, =65, determined based on the study’s
over-sampling of individuals >45 years and 65 as common cut-off for elderly), Hispanic/
Latino background (Dominican, Central American, Cuban, Mexican, South American,
mixed/other), primary language of interview (Spanish, English), duration living in the US
(<10 years, =10 years), education (< 9t grade, some high school, high school, >high
school), household income (<$30,000, >$30,000), employment status (full time, part time,
unemployed, retired), mean Charlson comorbidity index score,20 and current use of alcohol
and tobacco (yes, no).

We present actual cohort sample sizes with weighted proportions to describe demographic
characteristics in Table 1. We calculated weighted estimates of prevalence, means,
confidence intervals, and prevalence ratios (PRs) with associated 95% confidence intervals
(Cls). All weighted estimates account for the probability sampling design that included
stratification, cluster sampling, and over-sampling of individuals aged 45-74 years, to allow
appropriate generalizations to the target population.

Baseline characteristics of participants grouped by immigration status were compared using
survey chi-square tests for categorical and survey linear regression for continuous variables.
To test the association between undocumented immigration status and the outcomes of
interest, we compared undocumented non-citizens (as well as US-born and naturalized
citizens) to documented non-citizens using bivariate modified survey Poisson regression
models, generating crude PRs with 95% Cls. We used multivariable models to generate
adjusted PRs (aPRs), adjusting for key variables associated with the exposure and outcomes
of interest: Hispanic/Latino background, age, sex, study field center, education, employment
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status, and medical comorbidity. Because health insurance is largely a function of age,
employment status, geographical location and immigration status, we did not include this
variable in the main models; however, we conducted sensitivity analyses that included health
insurance as a covariate to examine the potential effect of insurance on the outcomes of
interest. Models examining use of anxiolytic and antidepressant medications were limited to
participants who met the criteria for anxiety and depression, respectively.

We examined potential interactions between immigration status and age, Hispanic/Latino
background, and field center and reported stratified analyses for interactions with p<0.05.
Data were analyzed using SAS 9.4 (Cary, NC) and, to adjust for weighting and survey
design, SUDAAN 11.0 (Research Triangle Park, NC). Statistical significance was two-sided
at p<0.05.

Of 9,257 participants included in this analysis, self-reported Hispanic/Latino background
(weighted proportions) was 4,603 (46%) Mexican, 1,507 (23%) Cuban, 1,142 (9%) Central
American, 934 (11%) Dominican, and 747 (6%) South American. Among participants,
5,877 (52%) were female and 81% preferred Spanish as their interview language. Compared
to participants of other immigration status, undocumented non-citizens were more likely to
be of Central American or Mexican heritage and prefer Spanish, and were less likely to have
completed high school, or report current alcohol or tobacco use (Table 1).

Anxiety and anxiolytic medication use

The weighted prevalence of anxiety in the analytic sample was 15%, with lowest prevalence
among undocumented non-citizens (9%), compared to documented non-citizens (15%),
naturalized citizens (16%) and US-born citizens (18%) (p<0.000I) (Table 2). In models
assessing anxiety, we detected an interaction between immigration status and age and thus
report separate models for age <45 and age =45 years (Table 3); no interactions were
observed between immigration status and other variables. For participants <45 years old,
prevalence of anxiety among undocumented non-citizens was similar to that of documented
non-citizens in both the unadjusted (PR 0.75, 95% CI 0.48, 1.15; p=0.19) and adjusted
(adjusted PR 0.73, 95% CI 0.46,1.13, p=0.16). For participants =45 years old, prevalence of
anxiety among undocumented noncitizens was lower than that of documented non-citizens
in the unadjusted model (PR 0.62, 95% CI 0.45, 0.84; p=0.002); in the final adjusted model
differences were not statistically significant (aPR 0.78, 95% CI 0.57, 1.08; p=0.13). We
observed similar prevalence of anxiety among naturalized citizens, and higher prevalence of
anxiety among US-born citizens, when compared to documented non-citizens.

Among patients with anxiety, 17% of undocumented non-citizens reported use of medication
for anxiety compared to 41% of documented non-citizens, 54% of naturalized citizens, and
37% of US-born citizens (p<0.0001). Compared to documented non-citizens, undocumented
non-citizens had an unadjusted prevalence of medication use that was 58% lower (PR 0.42,
95% CI 0.25,0.70; p=0.001); medication use for anxiety remained lower in the fully adjusted
models, though was not statistically significant (aPR 0.69, 95% CI 0.41, 1.16; p=0.16). In
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adjusted models, prevalence of anxiolytic use among naturalized citizens and documented
non-citizens was similar to that of US-born citizens.

Depression and antidepressant medication use

The overall prevalence of depression among participants was 24%, with slightly lower
prevalence among undocumented non-citizens (20%) compared to documented non-citizens
(24%), naturalized citizens (25%), or US-born citizens (25%) (p=0.07). Prevalence of
depression among undocumented non-citizens was slightly lower than documented non-
citizens in the unadjusted model (PR 0.84, 95% CI 0.70, 1.01; p=0.06) and very similar in
the adjusted model 0.94 (95% CI 0.77, 1.13; p=0.5) (Table 4). We observed similar results
for depression among naturalized citizens, but higher prevalence of depression among US-
born citizens, compared to documented non-citizens.

Among patients meeting the definition for depression, 7% of undocumented non-citizens
reported use of antidepressant medication compared to 23% of US-born citizens, 36% of
naturalized citizens, and 27% of documented non-citizens (p<0.0001). Compared to
documented non-citizens, the unadjusted odds of medication use were 72% lower among
undocumented noncitizens (PR 0.28, 95% CI 0.16, 0.48; p<0.0001); this association was
attenuated to some degree in the fully adjusted model (aPR 0.49, 95% CI 0.27, 0.87;
p=0.01). In adjusted models, prevalence of medication use for depression among naturalized
citizens and US-born citizens was similar to that of documented non-citizens.

Sensitivity analyses controlling for health insurance produced similar results (Supplemental
Tables 1 and 2), as did sensitivity analyses utilizing definitions for anxiety and depression
that did not include reported use of medications (Supplemental Tables 3 and 4).

DISCUSSION

In a large probabilistic sample of Hispanics/Latinos living in the US, we found that the
relative prevalence of both anxiety and depression as measured in HCHS/SOL were similar
among undocumented and documented non-citizens, and were substantially lower than those
of US-born citizens. Among participants meeting criteria for depression, prevalence of
medication use for this disorder was markedly and statistically lower among undocumented
non-citizens compared to all other groups; similar findings were observed for anxiolytic use
among participants meeting criteria for anxiety, but did not reach statistical significance.
Together, these findings suggest that place of birth, rather than immigration status, may be a
more significant driver of anxiety and depression among immigrant Hispanic/Latinos, and
that undocumented Hispanic/Latinos are less likely to use medications to treat these
disorders.

When adjusted for baseline characteristics, prevalence of anxiety and depression were
similar among undocumented non-citizens, documented non-citizens and naturalized
citizens. Moreover, prevalence ratios for depression were substantially lower among all three
groups compared to US-born citizens. Similar findings were observed in models examining
anxiety among participants <45 years of age. These findings are comparable to those of
other studies demonstrating that among Hispanic/Latinos, foreign-born persons report fewer
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anxiety and depression symptoms than US-born individuals,21:22 a phenomenon sometimes
attributed to the “healthy immigrant effect.” Our results add to this literature by suggesting
that undocumented immigration status may not substantially modify this association.

There are several potential explanations for the observed results. It is possible that our
findings reflect the positive health selection of Hispanic/Latino undocumented non-citizens,
who despite potential exposure to trauma and unique stressors related to their immigration
status harbor a high degree of resilience and tolerance for adversity that is protective against
mental health disorders.23 This theory is supported by a recent analysis of farm workers
using nationally representative data, which found a substantially lower incidence of chronic
conditions among undocumented compared to documented immigrants.24 In addition,
undocumented non-citizens in HCHS/SOL tend to have arrived in more recent Hispanic/
Latino immigrant cohorts to the compared to naturalized citizens and documented non-
citizens, and research has shown that more recent cohorts report more favorable health.2®
The relatively low prevalences of anxiety and depression among undocumented non-citizens
may also be related to social networks: in small studies of undocumented non-citizens and
refugees, factors such as family and social support and feelings of belonging to a community
have been identified as protective against mental health conditions.26-27 Undocumented non-
citizens in the U.S. tend to live in the same areas,?® and it is also possible that this
geographic clustering has health-protective effects, as has been observed in other
populations.?9 Finally, Hispanic/Latino undocumented non-citizens may poentially
favorably compare their current circumstances with less stable ones left behind, decreasing
the potential impact on mental health of psychological stressors related to their immigration
status.30

It is also possible that the mental health of undocumented non-citizens willing to participate
in HCHS/SOL may not be representative of the overall burden of anxiety and depression
among Hispanic/Latino undocumented non-citizens in the US. For example, a much larger
proportion of undocumented non-citizens in this analysis reported living in the US for >10
years compared to national estimates,3! which may be protective against some of the
stressors associated with undocumented status.? Similarly, undocumented non-citizens
participating in HCHS/SOL may live in geographic areas that subject them to fewer mental
health stressors than the broader Hispanic/Latino undocumented non-citizen population. In a
recent ecologic analysis, US states with more inclusionary policy climates (including three
of the four states where HCHS/SOL sites are located) had lower rates of poor mental health
days among study participants than in states with less inclusionary policies.32 Conversely,
undocumented non-citizens may be less willing than persons with documented immigration
status to report symptoms of poor mental health secondary to social desirability bias.33
Finally, because undocumented and documented Hispanic/Latino immigrants often reside
and work in the same communities, there may be “spillover” effects of both positive (e.g.
social support) or negative (e.g. exclusionary policies) factors that influence anxiety and
depression, which may explain the similarities observed across all three foreign-born groups
in our study.34

In analyses of participants meeting criteria for anxiety and depression, we found a much
lower prevalence of self-reported medication use for these disorders among undocumented
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non-citizens compared to documented non-citizens. Medication use was also substantially
lower among undocumented non-citizens than either US-born or naturalized citizens,
although we did not directly make comparisons between these groups. These differences
persisted even when adjusting models for socio-demographic and medical characteristics,
although were not statistically significant for the outcome of anxiety. In sensitivity analyses
that included health insurance as a covariate, this variable did not substantially modify the
association between immigration status and use of medications for mood disorders. This
may be because of the endogenous statistical relationship between these variables or may
reflect the relatively stronger influence of other unmeasured factors influencing medication
access. Although few studies have examined mental health care utilization among Hispanic/
Latino undocumented non-citizens in the US, a study of 197 Hispanic/Latinos in New York
City found that undocumented individuals attended fewer mental health appointments and
had overall lower outpatient treatment utilization than documented persons, even when
accounting for differences in sociodemographic and clinical characteristics.3> We are aware
of only one study that compared prescription medication use of undocumented and
documented immigrants, finding no significant differences between these groups;36
however, studies have demonstrated an overall lower rate of healthcare utilization among
Hispanic/Latino undocumented non-citizens compared to those with legal immigration
status.1® While medications are only one of several modalities used to treat anxiety and
depression, our results suggest that undocumented non-citizens use medications for these
disorders at lower rates than other groups. Possible explanations for the observed findings
include limited access to social and medical services,18 immigration-related fear of
accessing health care37, and competing stressors that deprioritize seeking mental health care.
36 The lack of empirical data on treatment of mood disorders among undocumented
Hispanics/Latinos suggest that additional research is needed to investigate the potential
patient-, provider and systems barriers to mental health treatment in this population.

Several limitations of this study are worth noting. HCHS/SOL did not explicitly inquire
about undocumented immigration status, although we used methods to estimate this that
have been utilized previously.1® This analysis did not include important variables that may
influence the association between immigration status and mood disorders, including
measures of social support, discrimination, and history of traumatic experiences such as
persecution or abuse. Similarly, we did not measure stressors unique to undocumented non-
citizens (e.g. fear of deportation, stigma related to undocumented status) that may influence
mental health yet may not be captured using standardized scales of anxiety and depressive
symptoms. Additional research is needed to develop and validate contextually-sensitive
measures to capture anxiety and depression in this population. HCHS/SOL does not collect
data on utilization of other types of treatment for mental health care (e.g. individual or group
therapy) that may be preferred among certain groups and perhaps more appropriate among
individuals with milder mood disorders; we were therefore unable to examine associations
between immigration status and use of these services. A substantial number of participants
were lost between Visit 1 and Visit 2, and we were not able to ascertain whether there was
differential drop out by immigration status since this was not measured in Visit 1. This may
limit generalizability to the overall undocumented Hispanic/Latino population in the four
geographical areas of the HCHS/SOL study. Finally, this study may not have captured the
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effect of substantial recent changes in US immigration policy and the increasingly negative
political climate around immigration, an important area for further investigation given
reports of rising anxiety and depression among foreign-born Hispanics/Latinos in the last
few years.38

In conclusion, using data from a large, population-based sample of US Hispanics/Latinos
representative of four major metropolitan areas in the US, we found that undocumented
noncitizens were no more likely to meet criteria for anxiety or depression than documented
noncitizens, suggesting that undocumented immigration status may not confer additional
risk for these disorders. These results may reflect the resilience of a population facing
significant legal, occupational and psychosocial stressors. Nevertheless, the low observed
prevalence of medication use for depression among undocumented non-citizens indicate a
need for improved access to care for this population.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Modeled prevalence of anxiety and use of anxiolytic medication among Hispanics/Latinos attending

HCHS/SOL Visit 27

Documented non-citizens

Undocumented non-citizens

Naturalized citizens

US-born citizens

Anxietyb among participants <45 years (N=2199)
Unadjusted model, PR (95% CI) Ref

Multivariable model*, aPR (95%

cly Ref

Anxietyb among participants 245 years (N=6859)

0.75 (0.48-1.15)°

0.73 (0.46-1.13)°

0.62 (0.45-0.84)7

0.78 (0.57-1.08)°

0.42 (0.25-0.70)?

Unadjusted model, PR (95% CI) Ref
A f

Multivariable model’, aPR (95% Ref

Cl)

Use medication for anxiety among participants with anxiety (all ages) (N=1487)
Unadjusted model, PR (95% CI) Ref

Multivariable modelg, aPR (95% Ref

Cl)

0.69 (0.41-1.16)°

1.04 (0.68-1.61)°

1.00 (0.65-1.54)°

1.06 (0.89-1.27)°

0.98 (0.82-1.17)°

1.35 (1.10-1.66)7

1.14 (0.95-1.36)°

1.85 (1.26—2.70)d

1.85 (1.29-2.65)¢

0.89 (0.67-1.18)°

0.95 (0.72-1.25)°

0.90 (0.67-1.21)°

1.10 (0.80-1.51)¢

HCHS/SOL = Hispanic Community Health Study / Study of Latinos; PR = prevalence ratio; CI = confidence interval; GAD-7= Generalized

anxiety disorder 7-item scalel3

aEstimates weighted and standard errors adjusted to account for probability sampling design of HCHS/SOL

bdefined as GAD-7 score =10 or self-reported use of medication for anxiety

SNs

dp<0.01

€p<0.001

I;djusted for Hispanic background, field center, sex, education, employment status, Charlson comorbidity index

g

25

adjusted for Hispanic background, field center, age, sex, education, employment status, Charlson comorbidity index2°
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Modeled prevalence of depression and use of antidepressant medication among Hispanics/Latinos attending

HCHS/SOL Visit 27

Documented non- Undocumented non-citizens

citizens

Naturalized citizens ~ US-born citizens

Depression” (N=9058)

Unadjusted model, PR (95% CI) Ref 0.84 (0.70-1 Ol)d

Multivariable model®, aPR (95% Ref 0.04 (0.77-1.13)°
cl) 94 0.77=1

Use medication for depression among participants with depression (N=2313)

Bivariate model, PR (95% CI) Ref 0.28 (0.16—0.48)g
N c

Multivariable model”, aPR (95% Ref . e

cl) 0.49 (0.27-0.87)

106 092-121)7 1,05 (0.87-1.28)7

097 (084-111)7  1.41(1.16-1.75)"

136 (1.09-1.70)°  0.87 (0.69-1.27)7

117 0.97-142)7  1.02 (0.72-1.44)

HCHS/SOL = Hispanic Community Health Study / Study of Latinos; PR = prevalence ratio; Cl = confidence interval; CES-D10 = Center for

Epidemiologic Studies Depression 10-item scalel®

aEstimates weighted and standard errors adjusted to account for probability sampling design of HCHS/SOL

bdefined as CES-D10 score 210 or self-reported use of medication for depression

cadjusted for Hispanic background, field center, sex, education, employment status, Charlson comorbidity index

dp NS
€0 <0.01
" <0.001

9 <0.0001

25
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