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Abstract

Purpose There has been no comprehensive examination of how race/ethnicity and nativity intersect in explaining differences
in lifetime prevalence of mental disorders among Asian, Black, Latino, and White adults. This study aims to estimate racial/
ethnic differences in lifetime risk of mental disorders and examine how group differences vary by nativity.

Methods Survival models were used to estimate racial/ethnic and nativity differences in lifetime risk of DSM-IV anxiety,
mood, and substance use disorders in a nationally representative sample of over 20,000 respondents to four US surveys.
Results Asians had the lowest lifetime prevalence of mental disorders (23.5%), followed by Blacks (37.0%), Latinos (38.8%),
and Whites (45.6%). Asians and Blacks had lower lifetime risk than Whites for all disorders even after adjusting for nativity;
Latinos and Whites had similar risk after adjusting for nativity. Risk of disorder onset was lowest for foreign-born respondents
in years before migration. There were significant race/ethnicity and nativity interactions for mood and substance use disorders.
Odds of mood disorder onset were higher for Whites with at least one US-born parent. Odds of substance use disorder onset
among Asians were higher for US-born respondents; for Latinos, they were higher for those with at least one US-born parent.
Conclusions Parental foreign-born nativity is associated with a low risk of mental disorders, but not uniformly across racial/
ethnic groups or disorders. Exposure to the US context may be associated with greater mental disorder risk for Latinos and
Whites particularly. Investigations of cultural processes, including among Whites, are needed to understand group differences.
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Introduction

The proportion of Asian, Black, and Latino people in the US
population has increased rapidly in recent decades, fueled in
part by immigration. Despite the expectation that the mental
health of racial/ethnic minority and immigrant groups would
be negatively affected by social disadvantages disproportion-
ately experienced by these groups [1, 2], prior studies in the
US have found that the prevalence of most mental disorders
is lower for Asian, Black, and Latino adults when compared
to White adults [3-5]." At the same time, a recent rise in mor-
tality among middle-aged White people has been attributed
to increase in suicide rates and deaths related to substance
use disorders, prompting renewed attention to the mental
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health of Whites relative to other groups [6]. Research that
considers the effects of race/ethnicity versus nativity (i.e.,
immigrant generation status) is needed to understand these
differences in mental health risk across groups.

Studies have found that risk for first onset of a mental
disorder is lowest when immigrants are in their home coun-
tries and increases after US migration [7, 8]. Once in the
US, research has demonstrated a pattern of varying risk
of psychiatric disorder by individual nativity. Specifically,
foreign-born members of racial/ethnic minority groups often
demonstrate better mental health than their US-born coun-
terparts, a pattern referred to as the ‘immigrant paradox’
[9, 10], yet there is less consensus regarding the effects of
parental nativity [7, 9, 11, 12]. Asian and Latino foreign-
born adults have lower rates of mental disorders compared
to their US-born counterparts [8, 9]. Risk for substance use
disorders has also been found to increase across immigrant
generations for Asian, Black and Latino people, with those
with US-born parents having the highest risk [8, 13, 14].
Some research indicates that the immigrant paradox may
extend to Whites, for example, research from the National
Comorbidity Survey Replication (NCS-R) found that for-
eign-born adults overall had lower lifetime risk of mental
health disorders compared to US-born adults, regardless of
race/ethnicity [11]. Yet, most prior research on mental health
disparities focuses on either race/ethnicity or nativity (i.e.,
US versus foreign-born) but rarely the intersection of the two
or with analyses that detail the effects of both individual and
parental nativity [7, 8, 14, 15].

Analysis of the intersection between race/ethnicity and
nativity should also consider the underlying processes that
may explain the relationship between these demographic
variables and risk of mental disorders. Increased risk for
mental disorders within those of US nativity may result from
the effects of acculturation, meaning adopting US cultural
elements and norms [16, 17]. Language proficiency in Eng-
lish is often used as a proxy for acculturation when more
nuanced measures are unavailable [18, 19]. Conversely,
high levels of ethnic identity reflect greater enculturation,
or identification with and pride in the individual’s heritage
culture [18]. Ethnic identity may serve as a protective fac-
tor against discrimination, and consequently development of
mental disorders [20].

The current report analyzes data from four US national
household surveys with a combined sample of over 20,000
Asian, non-Latino Black, Latino and non-Latino White
adults, including foreign-born respondents and non-Eng-
lish-speaking Asians and Latinos. Racial/ethnic categories
only reflect broad sociopolitical categories in the US rather
than biological entities, but are linked to the allocation of
resources and experiences of discrimination. Our analy-
ses extend prior research by examining how differences in
the mental health of various racial/ethnic groups vary by
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nativity status and how the association of lifetime disorder
risk with nativity status varies within racial/ethnic groups.
We also investigate whether these differences in lifetime
mental disorders can be explained after adjusting for racial/
ethnic identity, language proficiency (a proxy for accultura-
tion), and individual and parental educational attainment (a
proxy for socioeconomic status), to disentangle the effects
of self-identified race/ethnicity from these related cultural
and sociodemographic factors. The study provides the most
detailed examination to date of differences in lifetime risk
of anxiety, mood, and substance use disorders in the US by
race/ethnicity and nativity.

Methods
Sample

The four surveys analyzed are the National Comorbidity
Survey-Replication (NCS-R) [21], the National Latino and
Asian American Study (NLAAS) [22], the National Survey
of American Life (NSAL) [23] and the National Comor-
bidity Survey Re-Interview (NCS-2) [24]. The NCS-R,
NLAAS, and NSAL were conducted in coordination to
assess mental health among US household residents from
varying racial/ethnic groups. NCS-2 was the second wave
study of a national household survey of English-speaking
participants. Previous reports combined data from the first
three surveys into a pooled sample known as the Collabo-
rative Psychiatric Epidemiology Studies (CPES) Dataset
[25]; we added the NCS-2 and reweighted the data to make
the total sample representative of the US household popu-
lation with respect to the cross-classification of age, sex,
urbanicity, Census division and race/ethnicity. All surveys
were conducted between 2001 and 2003 and included adults
aged 18 years and older, except the NCS-2, which included
only 25-64-year-old respondents. African American and
Caribbean Black people were oversampled in the NSAL,
while Asians/Asian Americans and Latinos were oversam-
pled in the NLAAS [25]. All surveys excluded institutional-
ized persons and those living on military bases; non-English
speakers were excluded from the NCS-R, NCS-2 and NSAL
[25]. The NLAAS survey was conducted in English, Span-
ish, Mandarin, Cantonese, Tagalog and Vietnamese. Inter-
views in all surveys were conducted by the professional field
staff of the Survey Research Center in the Institute for Social
Research, University of Michigan, with language fluency
for NLAAS interviewers evaluated by certified examiners.
A more detailed discussion of the sample is presented else-
where [25, 26] and summarized, along with sample sizes and
response rates, in Online Resource 1. Recruitment, consent
and field procedures were approved by the Human Subjects
Committees of the University of Michigan, Harvard Medical
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School, Cambridge Health Alliance and the University of
Washington.? Informed consent was obtained before con-
ducting surveys for all participants.

Measures

Information on survey measures, including cross-cultural
validity of measures, has been detailed in prior publications
[23, 26, 27] and in Online Resource 1. The current study is
based on a dataset constructed to ensure comparability of
measures across studies; only items and measures available
across all studies were utilized in the analysis.

Diagnostic assessment

DSM-1V diagnoses were based on Version 3.0 of the Com-
posite International Diagnostic Interview (CIDI) [28], a fully
structured lay interview that generates diagnoses according
to the criteria of both the World Health Organization’s Inter-
national Classification of Diseases, 10th Revision [29] and
the American Psychiatric Association’s Diagnostic and Sta-
tistical Manual of Mental Disorders, Fourth Edition Revised
DSM-IV [30]. Disorders assessed in all surveys included
anxiety disorders (panic disorder, generalized anxiety disor-
der, agoraphobia without panic disorder, social phobia, post-
traumatic stress disorder), mood disorders (major depressive
disorder, dysthymic disorder) and substance use disorders
(alcohol and drug abuse and dependence). As described else-
where [31], generally good concordance was found between
DSM-IV diagnoses based on the CIDI and those based on
blinded clinical reappraisal interviews with the Structured
Clinical Interview for DSM-IV (SCID) [32].

Race/ethnicity

Race and ethnicity were assessed separately by participant
self-report to questions based on US Office of Manage-
ment and Budget Standards. Responses were then used to
distinguish groups across broad combined race/ethnicity
categories. Responses to questions about race/ethnicity—
which allowed multiple selections—were used to categorize
respondents as Asian, Latino, non-Latino Black and non-
Latino White using a hierarchical system. All respondents
who reported being Asian were coded Asian regardless of
any additional response provided. The same approach was
used for the remaining respondents who reported being

2 NSAL PI James Jackson is affiliated with the University of Michi-
gan. NCS-R and NCS-2 PI Ronald Kessler is affiliated with Harvard
Medical School. At the time of the study, NLAAS study PIs Mar-
garita Alegria and David Takeuchi were affiliated with Cambridge
Health Alliance/Harvard Medical School and the University of Wash-
ington, respectively.

Latino, then those who reported being Black. Remaining
respondents were coded as being White if they reported
no other race or ethnicity in addition to being White. This
approach led to slightly different totals for each race than
previously reported for the individual surveys.

Nativity status

Nativity was coded into five categories. The first three
included all respondents born in the US: those with two US-
born parents (Nativity 1); one US-born parent (Nativity 2);
and neither parent born in the US (Nativity 3). The last two
categories included all foreign-born respondents; Nativity
4 included person-years from after the respondent moved to
the US, and Nativity 5 included person-years from before
the respondent moved to the US.?

Covariates

Respondents were asked about racial/ethnic identity, with
a question about how close they felt in their ideas and feel-
ings to other people of the same racial/ethnic descent (very
close or somewhat close versus not very close or not close at
all). Language preference was assessed for NLAAS respond-
ents. Parent and respondent education were classified into
four categories: less than high school education, high school
graduate/GED, some post-secondary education and a col-
lege degree or more. All models controlled for respondent
age (18-29, 3044, 45-59 and 60 +), sex, census division
(residence in the following regions of the country, based on
Federal Information Processing Standards codes: New Eng-
land and Middle Atlantic; East North Central, West North
Central, and East South Central; West South Central, Moun-
tain, and Pacific) [33] and urbanicity (metropolitan/urban
counties, other urban and non-urban). Census division and
urbanicity were included as controls due to different distri-
butions of racial/ethnic groups in regions of the country and
in urban versus non-urban areas.

Analysis methods

All descriptive statistics are based on weighted data. Multi-
ple imputation [34] was used to impute missing values (see
proportions of imputed values in Online Resource 2). We
used cross-tabulations to calculate lifetime prevalence esti-
mates of DSM-IV/CIDI anxiety, mood and substance use

3 Nativity is often defined in terms of generation status. First genera-
tion refers to people born in another country and now living in the US
(this corresponds to our Nativity 4 and 5 categories.) Second genera-
tion refers to people born in the US to at least one foreign-born parent
(our Nativity 2 and 3 categories), and third generation refers to being
born in the US to US born parents (our Nativity 1 category).
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disorders. The actuarial method [35] was then used to study
age-of-onset (AOO; meaning age at which the individual
first experienced the disorder) distributions of each class of
disorders separately across the four race/ethnicity samples.
Finally, discrete-time survival analysis with person-year as
the unit of analysis and a logistic link function [36] was used
to estimate racial/ethnic differences in lifetime risk of each
of these three outcomes. The survival models were based
on retrospectively reported AOO to define year of onset of
each outcome disorder. Controls were included in the sur-
vival models for person-year, sex, age, census division and
urbanicity (Model 1).

Subsequent models added racial/ethnic identity, survey
language preference, and interactions between covariates
found to be significant in prior analyses (Model 2), then all
of these variables plus nativity (Model 3). Models exam-
ining the association of nativity with mood and substance
use disorders separately in each race/ethnicity subsample
included all previous controls (Models 4a, b, and c). Models
stratified by race/nativity categories included all previous
controls (Model 5) and parent and respondent educational
attainment (Model 6). Parent education was coded as a time-
invariant predictor. We allowed for the possibility of decay
in the association of parent education with odds of disorder
onset over time by allowing parent education to have dif-
ferent odds ratios (ORs) for person-years 0—17 and 18 +.
Respondent education was coded as a time-varying predic-
tor, with high school graduation coded as occurring at age 18
and college education at age 22 for all respondents.

Survival coefficients and their standard errors were
exponentiated and are reported as ORs and 95% confidence
intervals (CIs). To adjust for clustering and weighting of
the data, standard errors were calculated using the Taylor
series method in the SURVEY procedures of SAS software,
Version 9.4 of the SAS System for Windows. (Copyright
© 2013 SAS Institute Inc. SAS and all other SAS Institute
Inc. product or services names are registered trademarks or
trademarks of SAS Institute Inc., Cary, NC, USA.) Multivar-
iate significance tests were conducted using F test based on
coefficient variance—covariance matrices adjusted for design
effects using the Taylor series method. Denominator degrees
of freedom for F test in a multiply-imputed discrete time
logistic regression analysis framework were calculated using
a method derived by Raghunathan and Dong [37, 38]. Sta-
tistical significance was evaluated using two-sided design-
based tests and the P < 0.05 level of significance. Only when
multivariate tests were significant did we interpret the signif-
icance of individual coefficients. This decision rule was used
to guard against the possibility of false positive coefficients
given the large number of individual coefficients. Although
the use of omnibus tests reduces the chance of false positive
findings, the only definitive protection against this problem
is replication in independent datasets.

@ Springer

Results

Racial/ethnic differences in sociodemographic
and geographic characteristics

The consolidated sample included 21,024 respondents
(10.6% Asian, 17.3% Latino, 29.6% Black, and 42.4%
White; Table 1). Asian, Black, and Latino respondents were
generally younger and more likely to live in metropolitan
areas than White respondents. Asian and Latino adults more
often lived in the West than Black and White respondents.

Almost all Black and White respondents reported that
they were born in the US (93.9% and 96.6%, respectively).
Nearly half of Latinos and more than three-fourths of
Asians, in comparison, were born in another country. Con-
sistent with these differences, 30.7% of Latinos and 24.2%
of Asians chose to be interviewed in a language other than
English. Parent and respondent’s educational levels differed
substantially by racial/ethnic group.

Racial/ethnic differences in lifetime prevalence
of mental disorders

Lifetime prevalence of any DSM-IV/CIDI disorder was
highest among White respondents (45.6%), somewhat lower
among Latino (38.8%) and Black respondents (37.0%) and
substantially lower among Asians (23.5%; see Table 2).
Across each disorder class, prevalence was highest among
White respondents (18.8-26.1%) and lowest among Asian
respondents (5.1-13.1%; see Table 2 for specific patterns).

AOQ curves were used to project lifetime risk to 74 years
of age (the upper age in the sample before data became too
sparse for projection). The median AOO of any disorder was
in the late teens for all groups (detailed results available on
request). The onset distribution of anxiety disorders was lat-
est for Asians (median in mid-20s versus late teens for the
other groups), of substance use disorders latest for Black
respondents (median in mid-20s versus late teens for other
groups) and of mood disorders latest overall but especially
for Latinos (mid-30s versus mid-20s for other groups; see
Online Resource 2).

Racial/ethnic differences in disorder onset

In a model controlling respondents’ age, sex, urbanicity and
Census division (Table 3, Model 1), odds of any lifetime
disorder among racial/ethnic minorities was significantly
lower than for Whites, with ORs ranging from 0.41-0.76
for anxiety disorders, 0.44—-0.68 for mood disorders,
and 0.19-0.68 for substance use disorders. In each case,
Asians had the lowest OR. In a second model introducing
preferred language of interview and racial/ethnic identity
(Table 3, Model 2), ORs attenuated but nearly all remained
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Table 1 Distributions of all predictors used in the analysis by race/ethnicity

Asian (N=2234) Latino (N=3646) Black (N=6227) White (N=8917) Total (N=21,024)

Col% (SE)* Col% (SE)* Col% (SE)* Col% (SE)* F3, Denom DF, P value
Age at interview
18-29 27.1(1.74) 36.0 (1.27) 25.2(1.15) 19.7 (1.20) F3 19256 = 28.94, P <0.0001
3044 36.1 (1.79) 35.0 (1.04) 34.2 (0.90) 28.4 (0.81) F; 33054 = 13.60, P=0.0035
45-59 23.5(1.57) 18.3 (0.99) 24.5 (1.04) 28.8 (1.00) F3 19255 =16.81, P=0.0008
60+ 13.3(1.84) 10.7 (0.95) 16.1 (0.76) 23.1 (1.06) F3 34055 =25.90, P<0.0001
Male sex
45.7 (1.40) 52.3(1.41) 43.9 (0.75) 48.2 (0.86) F; 13055 =11.87, P=0.0078
Urbanicity (USDA rural-urban
codes)
Metro urban (1-3) 96.5 (1.50) 91.9 (3.34) 87.6 (1.81) 75.6 (5.64) F; 55079 =6.52, P=0.0002
Other urban (4-5) 3.1(1.46) 5.6 (3.15) 3.0 (1.88) 10.1 (4.19) F3 10513 =2.41, P=0.0650
Non-urban (6-9) 0.5(0.41) 2.5 (1.00) 9.4 (1.96) 14.3 (4.16) F3 3300 =5.68, P=0.0007
Census division
New England and Middle Atlantic 15.0 (3.17) 14.7 (1.22) 17.0 (1.05) 21.5(2.92) F;3 30656 = 1.84, P=0.6055
East North Central, West North 9.2 (1.89) 10.4 (1.67) 25.9 (2.42) 33.5(3.54) F;3 44556 = 17.99, P=0.0004
Central, and East South Central
South Atlantic 7.0(1.97) 10.1 (1.57) 34.4(2.95) 19.0 (3.56) F3515,=31.14, P<0.0001
West South Central, Mountain, 68.8 (3.94) 64.9 (3.14) 22.7 (2.89) 26.0 (3.14) F3 55955 =35.64, P<0.0001
and Pacific
Racial/ethnic identity
83.8 (1.25) 80.2 (1.36) 84.7 (0.93) 71.8 (0.99) F;3 60855 =28.09, P <0.0001
Preferred survey in language other
than english
24.2 (2.06) 30.7 (2.76) 0 0 F3 50809 = 16894.3, P <0.0001
Respondent not born in US
77.3 (2.88) 45.2 (2.14) 6.1 (0.82) 3.4 (0.44) F3 1357 =229.90, P <0.0001
# of parents born in US
0 83.7 (2.06) 57.0 (1.76) 6.7 (0.88) 6.6 (0.69) F3 1577 =293.13, P<0.0001
1 6.9 (1.05) 11.9 (1.01) 1.9 (0.21) 5.5(0.51) F3 64574 =64.77, P<0.0001
2 9.4 (1.35) 31.2(1.48) 91.4 (0.89) 87.9 (1.05) F 5186 =465.20, P <0.0001
Respondent’s education
0-11 years 13.4 (1.37) 40.4 (1.77) 22.9 (1.05) 13.1 (0.80) F; 4467 =86.15, P<0.0001
12 years (HS) 19.1 (1.82) 27.8 (1.15) 36.8 (0.83) 31.4 (1.31) F3 4617 =21.75, P<0.0001
13-15 years 25.4 (1.54) 21.8 (1.18) 25.8 (0.84) 28.3 (0.95) F3 3436 =6.05, P=0.0004
16 + years 42.0 (1.95) 10.1 (0.78) 14.5 (0.86) 27.2 (1.25) Fj 627903 = 131.80, P <0.0001
Highest education of parent
0-11 years 33.9(1.79) 63.0 (1.49) 40.7 (1.60) 28.0 (1.05) F3 56783 =115.88, P<0.0001
12 years (HS) 22.7 (1.66) 20.1 (1.03) 35.6 (1.18) 35.4(0.95) F3 10576 =49.64, P < 0.0001
13-15 years 11.9 (0.95) 6.5 (0.52) 12.9 (0.81) 13.9 (0.54) F3 15115 =27.53, P<0.0001
16 + years 31.6 (1.93) 10.4 (0.89) 10.8 (0.59) 22.7 (1.21) F3 45006 =91.80, P < 0.0001

#Significance of differences in row percentages is calculated across columns. For a discussion of F test in multiple imputation, see Lewis [62],

Berglund [63]

significant—however, Latinos no longer had lower rates of
substance use disorders than White respondents. In a third
model adding nativity (Table 3, Model 3), only the ORs
comparing Black and Asian respondents to White respond-

ents were significant across the three types of disorder.

Nativity differences within racial/ethnic groups

Interactions between race/ethnicity and nativity were
observed for mood disorders (F' 35956 = 2.11, p=0.013) and
substance use disorders (F'j, 19769 = 2.34, p=0.005) but not
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Table 2 Lifetime prevalence of DSM-IV/CIDI disorders in the consolidated sample (n=21,024)

Asian Black Latino
Row% (SE) (N) Row% (SE) (N)

Row% (SE) (N)

White Total F test?
Row% (SE) (N) Row% (SE) (N)

Any anxiety 13.1 (1.26) (262)
Any mood 12.0 (1.24) (259)

Any substance  5.1% (0.67) (113)

13.6 (0.68) (869)
13.7 (0.68) (736)
Any disorder

21.7 (0.81) (1343)  19.8 (1.36) (820)
17.3 (0.99) (766)
16.2 (1.29) (547)
23.5% (1.67) (495)  37.0(0.93) (2259) 38.8 (2.04) (1511)  45.6(0.92) (5871)  43.3 (0.77) (10,407)  F; 44, = 33.49%

26.1 (0.71) (3482)  24.7 (0.56) (6098)
22.6 (0.64) (3045)  20.8 (0.53) (5096)
18.8 (0.56) (2812)  17.7 (0.50) (4344)

F 460 =22.73*
Fi 460 =39.50*
F 460 =29.97*

“Denominator degrees of freedom = (PSU-strata) X (numerator df-1) [62]

*P<0.0001

Table 3 Associations of race/
ethnicity with lifetime DSM-IV/

Model 1 OR (95% CI)

Model 2 OR (95% CI)

Model 3 OR (95% CI)

CIDI anxiety, mood, and
substance use disorders in the
consolidated sample

Any anxiety
Asian
Black
Latino
White

F 3,denom dja

Any mood
Asian
Black
Latino
White

F 3,denom df

Substance
Asian
Black
Latino
White

FS, denom df

0.41 (0.32, 0.53)*
0.76 (0.68, 0.85)*
0.69 (0.58, 0.80)*
1

3,1283.3=16.09
P <0.0001

0.44 (0.34, 0.57)*
0.55 (0.49, 0.63)*
0.68 (0.59, 0.78)*
1

3,14448 =38.89
P <0.0001

0.19 (0.14, 0.26)*
0.68 (0.59, 0.78)*
0.64 (0.54, 0.76)*
1

3,4478.6=43.59
P<0.0001

0.48 (0.38, 0.62)*
0.78 (0.69, 0.88)*
0.83 (0.69, 0.99)*
1

3,1315.8=10.09
P <0.0001

0.50 (0.38, 0.65)*
0.57 (0.50, 0.65)*
0.78 (0.67, 0.91)*
1

3,12392=28.85
P <0.0001

0.25(0.18, 0.34)*
0.72(0.62, 0.83)*
0.90 (0.75, 1.07)
1

3,3636.1=28.69
P <0.0001

0.61 (0.46, 0.80)*
0.79 (0.70, 0.89)*
0.88 (0.73, 1.06)
1

3,971.38=5.91
P=0.0005

0.66 (0.49, 0.88)*
0.57 (0.50, 0.65)*
0.87 (0.74, 1.02)
1

3,14184=24.35
P <0.0001

0.43 (0.30, 0.61)*
0.74 (0.64, 0.85)*
1.04 (0.85, 1.26)
1

3,9714.1=14.56
P <0.0001

“Derivation of denominator degrees of freedom described elsewhere [37, 38]

Model 1 controlled for person-year, sex, age at interview, census division, and urbanicity. Model 2 con-
trolled for all variables in Model 1 plus racial/ethnic identity, preferred survey language, and, for substance
use disorder, the interaction between racial/ethnic identity and preferred language due to this interaction
being significant for substance use disorder only in a baseline model). Model 3 controlled for all variables
in Model 2 plus nativity. Due to systematic sampling of the person-year data (to reduce computational
time), the number of people retained in the data sets used for each outcome for the models varies: for any
anxiety, the models are based on a sample of 20,647 of the original 21,024; for any mood, models are
based on a sample of 20,831 of the original 21,024; for any substance the models are based on a sample of

20,957 of the original 21,024

*Significantly different from Whites at the 0.05 level, two-sided test

anxiety disorder (F, 37756 = 0.99, p=0.45; detailed results
available upon request). To explore this variation more con-
cretely, we estimated models for the associations of nativity
with mood and substance use disorders separately in each
race/ethnicity subsample (Table 3, Models 4a, 4b, and 4c),
where nativity was divided into five categories as described

@ Springer

above: the respondent and both parents were born in the US
(Nativity 1); the respondent and one parent were born in the
US (Nativity 2); the respondent but neither parent was born
in the US (Nativity 3); and neither the respondent nor either
parent was born in the US (Nativity 4 and 5). Given that we
were working with person-year models, the latter group was
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divided into person-years after the respondent moved to the
US (Nativity 4) and person-years before (Nativity 5).

It is noteworthy that a consistent pattern was found in
Table 4 in which odds of disorder onset across all nativ-
ity groups for all outcomes were lowest for foreign-born
respondents in the years before moving to the US (Nativ-
ity 5). However, given that no information was available
for people from the countries of origin who did not move
to the US, this result was difficult to interpret. As a result,
we excluded person-years prior to first moving to the US
from further analysis and focused on the four other nativ-
ity categories. Relative odds of disorder onset were found
to vary significantly across nativity groups in only three
comparisons seen in Table 4: (i) mood disorders among
White respondents (F; gg55, = 4.3, P=0.005) due to higher
odds of disorder onset among respondents with at least one
parent born in the US than with neither parent born in the
US; (ii) substance use disorders among Asians (Fj 54456 =
3.5, P=0.016) due to higher odds of disorder onset among
respondents born in the US than those not born in the US;
and (iii) substance use disorders among Latinos (F7 33 g6 =
8.0, P<0.001) due to higher odds of disorder onset among
respondents with at least one parent born in the US than
those with neither parent born in the US.

We then distinguished within racial/ethnic groups by
nativity in ways suggested to be important based on the 3-df
significance tests in Table 4. Specifically, individually sig-
nificant odds ratios dictated the grouping of racial/ethnic
and nativity categories for subsequent models in Table 5.
We estimated new models of racial/ethnic difference in odds
of lifetime prevalence of DSM-IV/CIDI anxiety, mood, and
substance use disorders with these revised race/ethnicity-
by-nativity categories (Table 5, Model 5). These analyses
excluded person-years prior to first moving to the US. For
anxiety disorders, the results were very similar to those in
Table 2, with White respondents highest and Asians low-
est (OR=0.63) and the relative odds of Asian and Black
respondents (OR =0.79), but not of Latinos (OR =0.85),
significantly different from White respondents. For mood
disorders, all racial/ethnic minority groups in addition to
White respondents with no parents born in the US (whether
or not the respondent was born in the US) had significantly
lower odds than White respondents who had at least one
parent born in the US. Latinos again were closest to the
contrast category of White respondents (OR =0.75) and all
other groups had comparable ORs (OR =0.56-0.59). The
situation was different yet for substance use disorders, where
odds of disorder onset were lowest among Asians not born
in the US (OR =0.19); higher, but still significantly less than
White respondents, among other Asians (OR=0.55), Lati-
nos with 0 parents born in the US (0.57), and Black respond-
ents (OR=0.74); and significantly higher among Latinos

with one or more parents born in the US relative to White
respondents (OR=1.21).

Association with parent and respondent
educational level

Finally, we evaluated the extent to which these racial/ethnic
differences could be explained by parental and respondent
differences in level of education (a proxy for SES). Paren-
tal education was coded as time invariant but was allowed
to have different ORs person-years 0—17 and 18 +. Results
were virtually unchanged when these controls were intro-
duced into the models. (Table 5, Model 6) This was true
despite the substantial racial/ethnic differences in both
parental education and respondent education documented
in Table 1, due to the fact that these education variables
were not strongly predictive of the outcomes. To ensure
this negative finding was not because the predictive effects
of race/ethnicity, nativity and/or education varied across
the life course, we evaluated the possibility of interactions
between model predictors and person-year and did not find
that these explained our results (detailed results are available
upon request.).

Discussion

Findings from this study have important implications for
our understanding of racial/ethnic variation in mental health
disorder risk. Asian, Black, and Latino adults had lower life-
time risk for all major classes of mental disorder compared
to White adults—a pattern consistent with prior studies [3,
39]. We anticipated that the lower risk for mental disorders
among Asian, Black, and Latino groups in the sample could
be partially explained by the protective effects of ethnic iden-
tity [40] and foreign-born nativity [7, 9, 11, 12, 41], as well
as lack of English language proficiency among Latinos and
Asians (a proxy for lower US acculturation) [18, 19]. In our
models, all three variables were negatively associated with
mental disorder onset and the association of race/ethnicity
and disorder onset was somewhat attenuated after adjusting
for them. However, the racial/ethnic differences described
above remained largely unchanged for Black adults, indicat-
ing that the association of racial/ethnic group with disorder
onset was not fully explained by ethnic identity, nativity,
or English language proficiency. For Asian adults, odds of
mental disorder onset increased substantially as these vari-
ables were added, indicating they do partially explain the
overall lower risk of lifetime disorders among this group.
Odds of mental disorder remained significantly lower for
Asians as compared to White adults, suggesting factors
beyond nativity status should be considered to explain lower
overall rates of mental disorders among Asians.
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Table 4 Associations of nativity
with lifetime DSM-1V/CIDI
anxiety, mood, and substance
use disorders within each race/
ethnicity group

@ Springer

Model 4a, any anxiety

OR (95% CI)

Model 4b, any mood
OR (95% CI)

Model 4c, any substance
OR (95% CI)

Total sample
Nativity 1
Nativity2
Nativity3
Nativity4
Nativity5

F 3,n-k-1
F 4,n-k-1

Asian
Nativity 1
Nativity2
Nativity3
Nativity4
Nativity5
3df F, P value
4df F, P value

Black
Nativity 1
Nativity2
Nativity3
Nativity4
Nativity5
3df F, P value
4df F, P value

Latino
Nativity1
Nativity2
Nativity3
Nativity4
Nativity5
3df F, P value
4df F, P value

White
Nativity1
Nativity2
Nativity3
Nativity4
Nativity5
3df F, P value
4df F, P value

1.69 (1.33, 2.14)*
2.06 (1.51, 2.79)*
1.42 (1.03, 1.94)*
1.50 (1.19, 1.90)*
1
F3 35505 =2.83,

P =0.0368

F 4 45508 =5.95,
P<0.0001

1.96 (1.48, 2.60)*

2.13 (1.56,2.92)*
1.35(0.93, 1.95)

1.52 (1.12, 2.07)*

1

F377413 =459, P =0.0033

F414087=7:62, P <0.0001

2.17 (1.18, 4.01)*

1.79 (0.79, 4.05)

3.17 (1.69, 5.95)*

2.16 (1.32, 3.52)*

1

F3 11231 =0.66, P=0.5759
F423240=3.87, P=0.0038

2.69 (151, 4.77)*
3.01 (1.30, 7.00)*

4.16 (1.27, 13.6)*

4.11 (1.93, 8.75)*

1

F330784= 1.09, P=0.3518
F472063=3.93, P=0.0035

1.36 (0.89, 2.07)
1.05 (0.65, 1.70)

1.19 (0.72, 1.99)

1.10 (0.72, 1.70)

1

F370516=1.29, P=0.2762
Fyiuqs=1.17, P=0.3234

2.50 (1.28, 4.86)*

3.00 (1.53, 5.90)*

1.27 (0.55, 2.93)

1.66 (0.77, 3.59)

1

F388552,=4.29, P=0.0049
F 4 10984=5.38, P=0.0003

4.40 (2.44,7.95)*
5.41(2.93, 9.96)*

3.64 (2.03, 6.51)*

2.46 (1.42, 4.29)*

1

F3 11527 = 7.68, P < 0.0001

F 20803 = 845,
P <0.0001

8.95 (3.32, 24.15)*

11.81 (4.12, 33.88)*

8.01 (2.61, 24.57)*

3.12 (1.11, 8.77)*

1

F3 5448 6=3.46, P=0.0156
F 410785 = 6.82, P <0.0001

20.62 (6.02, 70.60)*
19.27 (4.85, 76.53)*
46.53(9.66, 224.03)*
17.00 (4.10, 70.53)*

1

F3,2070.5 =0.96, P=0.4089
F430023=6.28, P <0.0001

6.20 (2.96, 13.01)*
6.97 (3.01, 16.13)*

3.88 (1.99, 7.54)*
2.35(1.12, 4.94)*

1

F3 93386="7.98, P <0.0001
F 4 18143=38.38, P<0.0001

2.55(1.02, 6.38)*

3.13 (1.22, 8.06)*
2.23(0.82, 6.04)

2.01 (0.70, 5.77)

1

F31731,=1.55, P=0.2005
Fy08501=2.14, P=0.0738

* Significantly different from Nativity 5 at the 0.05 level, two-sided test. All models controlled for the
predictors in Model 3. The 4 degree of freedom F tests evaluated significance across the five nativity sub-

groups

The 3 degree of freedom F tests evaluated significance among the four nativity subgroups other than for-
eign-born groups during years prior to moving to the US. Significant F tests (P <0.05) are in bold

Nativity 1—Two US-born parents; Nativity 2—One US-born parent; Nativity 3—No US-born parents;
Nativity 4—foreign-born, person-years after moving to the US; Nativity 5—foreign-born, person-years
before moving to the US
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Table 5 Associations of race/ethnicity-by-nativity with lifetime DSM-IV/CIDI mood, anxiety, and substance use disorders with and without

adjustments for parent and respondent educational level in the consolidated sample

Model 5

Model 6

Any anxiety (versus White)
Asian
Black
Latino
3-df test for race effects

Any mood (versus White with 1-2 parents born in US)
Asian
Black
Latino
White with O parents born in US (whether or not respondent born in US)
4-df test for race effects

Any substance (versus White)
Asian born in U.S
Asian not born in U.S
Black
Latino 1-2 parents born in U.S
Latino with O parents born in US (whether or not respondent born in US)
5-df test for race effects

0.63 (0.46, 0.86)*
0.79 (0.68,0.92)*
0.85 (0.69, 1.03)

F313459=5.23
P=0.0014

0.59 (0.44, 0.78)*
0.56 (0.49, 0.64)*
0.75 (0.65,0.87)*
0.57 (0.42, 0.78)*

Fioi500= 27.35
P <0.0001

0.55 (0.41, 0.76)*
0.19 (0.10, 0.36)*
0.74 (0.63, 0.85)*
1.21 (1.01, 1.47)*
0.57 (0.42, 0.77)*

Fs g550=16.51
P<0.0001

0.63 (0.47, 0.86)*
0.77 (0.66, 0.90)*
0.81 (0.67, 1.00)

F3 1275=5.61
P=0.0008

0.59 (0.44, 0.78)*
0.56 (0.49, 0.65)*
0.75 (0.65,0.87)*
0.56 (0.41, 0.77)*

Fyaours=27.71
P <0.0001

0.57 (0.42, 0.78)*
0.20 (0.11, 0.37)*
0.69 (0.60, 0.80)*
1.11 (0.89, 1.37)

0.51 (0.36, 0.72)*

Fys51613= 12.66
P <0.0001

Reference categories for each outcome vary as they were based on prior analyses conducted (see paper Table 4 3df tests). Control variables also
vary based on prior analyses as follows: model 4: Race/nativity (groupings based on 3 df F test in Table 3); adjusted for person-year, sex, age
at interview, census division, urbanicity, racial/ethnic identity, preferred survey language, (for substance only: interaction between racial/ethnic
identity and preferred language; for anxiety only: adjusted for nativityl-3 versus 4). Model 5: Model 4+ adjusted for respondent education
(HS+) and parent education within person-years < 18 (HS+), (for anxiety only: adjusted for nativity1-3 versus 4)

On the other hand, differences in lifetime risk of disorders
for Latinos relative to White adults became non-significant
after adjusting for ethnic identity, language, and nativity sta-
tus. This result suggests that overall differences in mental
health risk between Latino and White adults are driven, in
part, by lower rates of mental disorders among non-English-
proficient and foreign-born Latinos [15]. Prior studies have
found that US acculturation is a risk factor for mental dis-
orders among Latinos [16, 17, 42], and we similarly found
that when controlling for these acculturation and encultura-
tion proxies, risk for mental health disorders among Latino
adults approximates risk among White adults. This finding
might reflect subtle changes due to acculturation: erosion of
collectivistic cultural values [43], such as family obligation
and affiliation [44], loss of extended family support [9] and
increase in intergenerational conflicts [45]—which can be
associated with mental health risk.

Despite making the groups in this study as similar as
possible in terms of ethnic identity and language, we still
found that the odds of disorder onset varied significantly by
parental nativity for mood disorders among White adults,
and substance use disorders among Asian and Latino adults.
Results suggest that there is an elevated risk for mood

disorders among White adults with one or two US-born par-
ents (relative to US-born Whites with two foreign-born par-
ents, foreign-born Whites, and all other racial/ethnic groups
in the study). This finding is noteworthy as few studies have
explored the effect of nativity status, including both respond-
ent and parental nativity, on prevalence of mental disorders
among White Americans [12]; however, some literature sug-
gests a “healthy immigrant” effect for physical health among
White people which declines with length of residence in the
US [46] or Canada [47]. Parental foreign nativity may be
a proxy for exposure to values, norms and social interac-
tions from other cultural contexts that are protective factors
against mood disorder onset [7, 48]. For example, an empha-
sis on family interdependence in Asian and Latin American
countries has been identified as a protective factor for these
groups once in the US [7, 48, 49], and White immigrant par-
ents may similarly pass down protective cultural processes
and values from their own countries.

Yet the higher risk for mood disorders among White
adults with one or two US-born parents is striking. First, it is
expected that increased stressors due to social disadvantage
faced by immigrant and racial/ethnic minority individuals
would place them at a greater risk for mood disorders than
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White individuals [1, 2]; indeed, numerous studies have
detailed the negative mental health impact of experiences
associated with minority status, such as racial discrimination
[50, 51]. Second, as members of the dominant racial/ethnic
group, US -born White people with US-born parents benefit
from social policies historically favoring White Americans,
such as access to higher quality neighborhoods and housing,
which should support better mental health [52]. Like recent
findings on the increased health risks faced by middle-aged
White people [6], these results raise the question of what in
the US context might explain greater risk for mood disor-
ders among a relatively more advantaged group—or con-
versely, what protective effects might explain lower risk for
the other groups? A recent review summarizes several lines
of research suggesting that in the US context, the mental
health of White people is more strongly affected by thwarted
expectations for success as members of the dominant group,
while traditionally disadvantaged groups have developed
more strategies for thriving in the face of adversity [52].

For Asians and Latinos, results indicate that risk for sub-
stance use disorders increases across generations, consistent
with prior studies [8, 13]. This remains true in our study
even after applying multiple statistical controls expected to
reduce the effect of nativity status, suggesting that increased
US exposure and longer familial history in the US are a
strong risk factor for substance use disorders. Stronger social
sanctions against substance abuse in immigrant countries of
origin may explain these differences; countries like Mexico
and China have particularly low rates of substance use dis-
orders compared to the US [53, 54]. When compared across
groups, however, Asian adults of any generation status still
have substantially lower risk compared to White adults, as
do Latino adults with two foreign-born parents. Latino adults
with at least one US-born parent have a greater risk for sub-
stance use disorder than White adults, again suggesting a dif-
ferential process of US acculturation for Latinos compared
to Asians. Future studies should aim to identify dimensions
of US acculturation among White adults that can be used to
compare processes across groups and identify what about the
US context may affect White and Latino adults differently
than other groups.

Of interest is our finding that Asians consistently had the
lowest disorder prevalence. In models that stratified by nativ-
ity, we saw that both US and foreign-born Asian participants
had lower rates of disorders than White participants. This
disaggregation of race/ethnicity and nativity is new and sug-
gests that factors other than nativity may partly explain the
much lower rates of disorders among Asians. Previously,
researchers have questioned whether the lower prevalence
of disorders among Asians may be a methodological artifact
due to under-reporting or a different conceptualization of
disorders than among White respondents [55]. This expla-
nation should be considered along with possible protective
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factors found in Asian communities. For example, Hornsey
et al. [56] demonstrate that members of holistic cultures,
such as those shaped by Buddhism, Confucianism, Hindu-
ism, and Taoism, have more moderate expectations of their
ideal levels of characteristics such as happiness, health and
self-esteem when compared to non-holistic cultures. Other
studies show that cultures vary in the extent to which expe-
riencing negative affect is associated with psychological
functioning; in one study comparing the US and Japan,
experiencing negative affect predicted poor health (including
psychological well-being) in both countries, but the magni-
tude of the effect was weaker in Japan than in the U.S [57].
These studies indicate that members of holistic and collec-
tivistic cultures (which are often found in Asian countries)
may interpret negative experiences and affect in a more neu-
tral manner than members of individualistic cultures (which
are often found in countries like the United States)—this
tendency may in turn provide protection against the develop-
ment of mental disorders.

Our analysis of the effects of education on racial/ethnic
group and nativity differences failed to find effects of either
parent or respondent education, though this finding is con-
sistent with some prior studies [58]. Education may not be
an equal marker of socioeconomic status across racial/ethnic
groups, as groups that are more socially disadvantaged may
experience less upward mobility even with increased educa-
tion, for example, at higher levels of education, Black men
and women earn less than their White counterparts [59].
Future analyses of this data will explore how race and socio-
economic status may interact in predicting mental health
disorders.

Our study does not find that the intersection of race/
ethnicity and nativity status explains lower risk for mental
disorders among Black adults, despite prior analyses of the
National Survey of American Life (NSAL; one of the stud-
ies comprising this sample), finding lower rates of mental
disorders among first generation Caribbean Black adults
compared to second and third generation [14]. In combin-
ing our samples, the overall weighted percentage of Black
participants who were foreign-born or had foreign-born
parents becomes lower than it was in the NSAL, perhaps
limiting our ability to detect a Black nativity effect. Prior
research has also indicated that patterns of mental health risk
among Black Caribbean adults relative to African-American
adults varied by gender [14], and these subgroup differences
were not explored in this analysis. Finally, this study did
not include variables that may explain lower risk of men-
tal disorder among African—Americans, such as religiosity
and personal psychological resources; future studies should
examine differences in these variables when comparing
across race/ethnicity groups. Black adults in this study had
the highest level of ethnic identity as measured by one ques-
tion, and a more comprehensive ethnic identity measure may
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have allowed us to further examine its role in reducing risk
of mental disorders.

In addition to noteworthy findings, it is also important
to recognize this study’s limitations. First, diagnoses were
based on fully structured lay interviews rather than on gold
standard semi-structured interviews. However, evidence
suggests that CIDI diagnoses had good concordance with
blinded clinical diagnoses [32]. Second, results are subject to
recall bias because lifetime disorders and AOO of those dis-
orders were assessed retrospectively. These biases typically
lead to under-reporting of diagnoses [60, 61]. Third, timing
of respondent’s educational attainment was not assessed in
the surveys. To model respondent’s educational attainment
as a time-varying covariate, we assumed high school com-
pletion at age 18 and college at age 22, though actual com-
pletion may have occurred at a later age. Variations in age
of completion may have particularly impacted respondents
in the study who were born outside the US. Fourth, we lim-
ited our analysis to cultural variables that were available
across all surveys, precluding more fine-grained analysis of
constructs such as ethnic identity and acculturation. Fifth,
we were not able to disaggregate subgroups of Asian, Black,
and Latino people in the study, despite prior research that
has found subgroup differences [14, 15], due to low sample
size when combined with nativity categories. Our findings
may not apply to all subgroups within a larger category. Sim-
ilarly, we were not able to disaggregate by age group within
race/ethnicity/nativity categories, though risk factors may
vary within distinct age groups such as older adults. Finally,
we had low power for some interaction analyses given few
respondents with particular combinations of race/ethnicity,
nativity, and parent/respondent education. Thus, such nega-
tive findings should be interpreted with caution.

Overall, results demonstrate that both racial/ethnic group
membership and nativity status continue to be salient factors
in predicting lifetime risk of mental disorders, and that the
effect of group membership is not fully accounted for by
related sociodemographic factors. While some prior studies
have undertaken in-depth analyses of cultural factors and
acculturation processes within racial/ethnic groups, studies
measuring and comparing these cultural dimensions across
racial/ethnic and nativity groups—including both US and
foreign-born White groups—are needed to understand the
mechanisms driving group differences in mental health
outcomes.

Funding Research reported in this publication was supported by
the National Institute on Minority Health and Health Disparities
(NIMHD) of the National Institutes of Health under Award Number
ROIMDO009719. Dr. Kiara Alvarez was supported by the National Insti-
tute of Mental Health (NIMH) under Award Number K23MH112841.
The content is solely the responsibility of the authors and does not nec-
essarily represent the official views of the National Institutes of Health.

Compliance with ethical standards

Conflict of Interest In the past 3 years, Dr. Kessler received support
for his epidemiological studies from Sanofi Aventis; was a consultant
for Johnson & Johnson Wellness and Prevention, Shire, Takeda; and
served on an advisory board for the Johnson & Johnson Services Inc.
Lake Nona Life Project. Kessler is a co-owner of DataStat, Inc., a mar-
ket research firm that carries out healthcare research. The other authors
declare no competing interests.

References

1. Grant BF, Stinson FS, Hasin DS, Dawson DA, Chou SP, Anderson
K (2004) Immigration and lifetime prevalence of DSM-1V psy-
chiatric disorders among Mexican Americans and non-Hispanic
Whites in the United States: results from the National Epidemio-
logic Survey on Alcohol and Related Conditions. Arch Gen Psy-
chiatry 61(12):1226-1233

2. Canino G, Alegria M (2009) Understanding psychopathology
among the adult and child Latino population from the United
States and Puerto Rico: An epidemiologic perspective. In: Vil-
larruel F, Carlo G, Grau J, Azmitia M, Cabrera N, Chahin T (eds)
Handbook of US latino psychology: developmental and commu-
nity-based perspectives. SAGE Publications, Inc., Thousand Oaks,
pp 31-44

3. Breslau J, Aguilar-Gaxiola S, Kendler KS, Su M, Williams D,
Kessler RC (2006) Specifying race-ethnic differences in risk
for psychiatric disorder in a USA national sample. Psychol Med
36(1):57-68. https://doi.org/10.1017/S0033291705006161

4. Alegria M, Fortuna LR, Lin JY, Norris LF, Gao S, Takeuchi DT,
Jackson JS, Shrout PE, Valentine A (2013) Prevalence, risk, and
correlates of posttraumatic stress disorder across ethnic and racial
minority groups in the US. Med Care 51(12):1114

5. Roberts RE, Chen Y-W (1995) Depressive symptoms and sui-
cidal ideation among Mexican-origin and Anglo adolescents. J
Am Acad Child Adolesc Psychiatry 34(1):81-90

6. Case A, Deaton A (2015) Rising morbidity and mortality in
midlife among white non-Hispanic Americans in the 21st century.
Proc Natl Acad Sci USA 112(49):15078-15083

7. Alegria M, Sribney W, Woo M, Torres M, Guarnaccia P (2007)
Looking beyond nativity: The relation of age of immigration,
length of residence, and birth cohorts to the risk of onset of psy-
chiatric disorders for Latinos. Res Hum Dev 4(1-2):19-47

8. Takeuchi D, Zane N, Hong S, Chae D, Gong F, Gee G et al
(2007) Immigration-related factors and mental disorders among
Asian Americans. Am J Public Health 97(1):84-90. https://doi.
org/10.2105/AJPH.2006.088401

9. Alegria M, Canino G, Shrout PE, Woo M, Duan N, Vila D, Torres
M, Chen C-n, Meng X-L (2008) Prevalence of mental illness in
immigrant and non-immigrant US Latino groups. Am J Psychiatry
165(3):359-369

10. Marks AK, Ejesi K, Garcia Coll C (2014) Understanding the US
immigrant paradox in childhood and adolescence. Child Dev Per-
spect 8(2):59-64

11. Breslau J, Aguilar-Gaxiola S, Borges G, Kendler KS, Su M, Kes-
sler RC (2007) Risk for psychiatric disorder among immigrants
and their US-born descendants: evidence from the National
Comorbidity Survey-Replication. J Nerv Ment Dis 195(3):189

12. Breslau J, Borges G, Hagar Y, Tancredi D, Gilman S (2009)
Immigration to the USA and risk for mood and anxiety disor-
ders: variation by origin and age at immigration. Psychol Med
39(7):1117-1127

@ Springer


https://doi.org/10.1017/S0033291705006161
https://doi.org/10.2105/AJPH.2006.088401
https://doi.org/10.2105/AJPH.2006.088401

564

Social Psychiatry and Psychiatric Epidemiology (2019) 54:553-565

13.

14.

15.

16.

17.

18.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Pefa JB, Wyman PA, Brown CH, Matthieu MM, Olivares TE,
Hartel D, Zayas LH (2008) Immigration generation status and
its association with suicide attempts, substance use, and depres-
sive symptoms among Latino adolescents in the USA. Prev Sci
9(4):299-310

Williams DR, Haile R, Gonzilez HM, Neighbors H, Baser R,
Jackson JS (2007) The mental health of Black Caribbean immi-
grants: results from the National Survey of American Life. Am J
Public Health 97(1):52-59

Alegria M, Mulvaney-Day N, Torres M, Polo A, Cao Z, Canino
G (2007) Prevalence of psychiatric disorders across Latino sub-
groups in the United States. Am J Public Health 97(1):68-75

De La Rosa M (2002) Acculturation and Latino adolescents’ sub-
stance use: a research agenda for the future. Subst Use Misuse
37(4):429-456

Blanco C, Morcillo C, Alegria M, Dedios MC, Fernandez-Navarro
P, Regincos R, Wang S (2013) Acculturation and drug use disor-
ders among Hispanics in the US. J Psychiatr Res 47(2):226-232
Alegria M, Shrout PE, Woo M, Guarnaccia P, Sribney W, Vila D,
Polo A, Cao Z, Mulvaney-Day N, Torres M (2007) Understanding
differences in past year psychiatric disorders for Latinos living in
the US. Soc Sci Med 65(2):214-230

. Guarnaccia PJ, Angel R, Worobey JL (1989) The factor structure

of the CES-D in the Hispanic Health and Nutrition Examination
Survey: the influences of ethnicity, gender and language. Soc Sci
Med 29(1):85-94

Mossakowski KN (2003) Coping with perceived discrimination:
Does ethnic identity protect mental health? J Health Soc Behav
44(3):318-331

Kessler R, Merikangas K (2004) The National Comorbidity Sur-
vey Replication (NCS-R): background and aims. Int J] Methods
Psychiatr Res 13(2):60-68

Alegria M, Takeuchi D, Canino G, Duan N, Shrout P, Meng XL,
Vega W, Zane N, Vila D, Woo M (2004) Considering context,
place and culture: the National Latino and Asian American Study.
Int J Methods Psychiatr Res 13(4):208-220

Jackson JS, Torres M, Caldwell CH, Neighbors HW, Nesse RM,
Taylor RJ, Trierweiler SJ, Williams DR (2004) The National
Survey of American Life: a study of racial, ethnic and cultural
influences on mental disorders and mental health. Int ] Methods
Psychiatr Res 13(4):196-207

Swendsen J, Conway KP, Degenhardt L, Glantz M, Jin R, Meri-
kangas KR, Sampson N, Kessler RC (2010) Mental disorders as
risk factors for substance use, abuse and dependence: results from
the 10-year follow-up of the National Comorbidity Survey. Addic-
tion 105(6):1117-1128

Heeringa SG, Wagner J, Torres M, Duan N, Adams T, Berglund
P (2004) Sample designs and sampling methods for the Collabo-
rative Psychiatric Epidemiology Studies (CPES). Int J Methods
Psychiatr Res 13(4):221-240

Pennell B-E, Bowers A, Carr D, Chardoul S, Cheung G-Q, Din-
kelmann K, Gebler N, Hansen SE, Pennell S, Torres M (2004) The
development and implementation of the National Comorbidity
Survey Replication, the National Survey of American Life, and
the National Latino and Asian American Survey. Int J Methods
Psychiatr Res 13(4):241-269. https://doi.org/10.1002/mpr.180
Alegria M, Vila D, Woo M, Canino G, Takeuchi D, Vera M, Febo
V, Guarnaccia P, Aguilar-Gaxiola S, Shrout P (2004) Cultural
relevance and equivalence in the NLAAS instrument: integrating
etic and emic in the development of cross-cultural measures for
a psychiatric epidemiology and services study of Latinos. Int J
Methods Psychiatr Res 13(4):270-288

Kessler RC, Ustiin TB (2004) The world mental health (WMH)
survey initiative version of the world health organization (WHO)
composite international diagnostic interview (CIDI). Int J Meth-
ods Psychiatr Res 13(2):93-121

@ Springer

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

World Health Organization (1992) The ICD-10 classification
of mental and behavioural disorders: clinical descriptions and
diagnostic guidelines. World Health Organization, Geneva
American Psychiatric Association (1994) DSM-IV: Diagnostic
and statistic manual of mental disorders. American Psychiatric
Association, Washington, DC

Kessler RC, Berglund P, Demler O, Jin R, Merikangas KR,
Walters EE (2005) Lifetime prevalence and age-of-onset dis-
tributions of DSM-IV disorders in the National Comorbidity
Survey Replication. Arch Gen Psychiatry 62(6):593-602

First MB, Spitzer RL, Gibbon M, Williams JB (2002) Structured
clinical interview for DSM-IV-TR axis I disorders, research ver-
sion, patient edition (SCID-I/NP). Biometrics Research, New
York State Psychiatric Institute New York, New York

US Census Bureau (2015) 2010 ANSI codes for county sub-
divisions. https://www.census.gov/geo/reference/codes/cousu
b.html. Accessed 2 Mar 2017

Rubin DB (1987) Multiple imputation for nonresponse in sur-
veys. Wiley, New York

Halli SS, Rao KV (2013) Advanced techniques of population
analysis. Springer Science & Business Media, New York
Willett JB, Singer JD (1993) Investigating onset, cessation,
relapse, and recovery: why you should, and how you can, use
discrete-time survival analysis to examine event occurrence. J
Consult Clin Psychol 61(6):952

Raghunathan TE, Dong Q (2011) Analysis of variance from
multiply imputed data sets. Survey Research Center, Institute
for Social Research, University of Michigan, Ann Arbor, Michi-
gan. Retrieved from http://www-personal.umich.edu/~teraghu/
Raghunathan-Dong.pdf. Accessed 25 May 2017

Wang B, Fang Y, Jin M (2014) Combining type-III analyses
from multiple imputations. SAS Support Paper 1543-2014.
Proceedings of the SAS Global Forum 2014 Conference. SAS
Institute Inc., Cary, NC. Retrieved from http://support.sas.com/
resources/papers/proceedings14/1543-2014.pdf. Accessed 25
May 2017

Breslau J, Kendler KS, Su M, Gaxiola-Aguilar S, Kessler
RC (2005) Lifetime risk and persistence of psychiatric disor-
ders across ethnic groups in the United States. Psychol Med
35(03):317-327

Smith TB, Sylva L (2011) Ethnic identity and personal well-
being of people of color: a meta-analysis. J] Couns Psychol
58:42-46

Breslau J, Chang DF (2006) Psychiatric disorders among foreign-
born and US-born Asian-Americans in a US national survey. Soc
Psychiatry Psychiatr Epidemiol 41(12):943-950

Burnett-Zeigler I, Bohnert KM, Ilgen MA (2013) Ethnic identity,
acculturation and the prevalence of lifetime psychiatric disorders
among Black, Hispanic, and Asian adults in the US. J Psychiatr
Res 47(1):56-63

Schwartz SJ, Unger JB, Zamboanga BL, Szapocznik J (2010)
Rethinking the concept of acculturation: implications for theory
and research. Am Psychol 65(4):237

Alaniz ML, Treno AJ, Saltz RF (1999) Gender, acculturation,
and alcohol consumption among Mexican Americans. Subst Use
Misuse 34(10):1407-1426

Fortuna LR, Perez DJ, Canino G, Sribney W, Alegria M (2007)
Prevalence and correlates of lifetime suicidal ideation and
attempts among Latino subgroups in the United States. J Clin
Psychiatry 68(4):572

Antecol H, Bedard K (2006) Unhealthy assimilation: why do
immigrants converge to American health status levels? Demog-
raphy 43(2):337-360

McDonald JT, Kennedy S (2005) Is migration to Canada associ-
ated with unhealthy weight gain? Overweight and obesity among
Canada’s immigrants. Soc Sci Med 61(12):2469-2481


https://doi.org/10.1002/mpr.180
https://www.census.gov/geo/reference/codes/cousub.html
https://www.census.gov/geo/reference/codes/cousub.html
http://www-personal.umich.edu/~teraghu/Raghunathan-Dong.pdf
http://www-personal.umich.edu/~teraghu/Raghunathan-Dong.pdf
http://support.sas.com/resources/papers/proceedings14/1543-2014.pdf
http://support.sas.com/resources/papers/proceedings14/1543-2014.pdf

Social Psychiatry and Psychiatric Epidemiology (2019) 54:553-565

565

48.

49.

50.

51.

52.

53.

54.

55.

56.

Leong F, Park YS, Kalibatseva Z (2013) Disentangling immigrant
status in mental health: Psychological protective and risk factors
among Latino and Asian American immigrants. Am J Orthopsy-
chiatry 83(2pt3):361-371

Zhang W, Ta VM (2009) Social connections, immigration-related
factors, and self-rated physical and mental health among Asian
Americans. Soc Sci Med 68(12):2104-2112

Williams DR, Mohammed SA (2009) Discrimination and racial
disparities in health: evidence and needed research. J Behav Med
32(1):20-47

Williams DR, Yu Y, Jackson JS, Anderson NB (1997) Racial dif-
ferences in physical and mental health: Socio-economic status,
stress and discrimination. J Health Psychol 2(3):335-351

Malat J, Mayorga-Gallo S, Williams DR (2018) The effects
of whiteness on the health of whites in the USA. Soc Sci Med
199:148-156

Vega WA, Aguilar-Gaxiola S, Andrade L, Bijl R, Borges G, Car-
aveo-Anduaga JJ, DeWit DJ, Heeringa SG, Kessler RC, Kolody
B (2002) Prevalence and age of onset for drug use in seven inter-
national sites: results from the international consortium of psy-
chiatric epidemiology. Drug Alcohol Depend 68(3):285-297
Demyttenaere K, Bruffaerts R, Posada-Villa J, Gasquet I, Kovess
V, Lepine J, Angermeyer M, Bernert Sd, De Girolamo G, Moros-
ini P (2004) Prevalence, severity, and unmet need for treatment of
mental disorders in the World Health Organization World Mental
Health Surveys. JAMA 291(21):2581-2590

Sue S, Cheng JKY, Saad CS, Chu JP (2012) Asian American
mental health: a call to action. Am Psychol 67(7):532

Hornsey MJ, Bain PG, Harris EA, Lebedeva N, Kashima ES,
Guan Y, Gonzalez R, Chen SX, Blumen S (2018) How much is
enough in a perfect world? Cultural variation in ideal levels of
happiness, pleasure, freedom, health, self-esteem, longevity, and
intelligence. Psychol Sci 29(9):1393-1404

57.

58.

59.

60.

61.

62.

63.

Curhan KB, Sims T, Markus HR, Kitayama S, Karasawa M,
Kawakami N, Love GD, Coe CL, Miyamoto Y, Ryff CD (2014)
Just how bad negative affect is for your health depends on culture.
Psychol Sci 25(12):2277-2280

Muntaner C, Eaton WW, Miech R, O’Campo P (2004) Socio-
economic position and major mental disorders. Epidemiol Rev
26(1):53-62

Williams DR, Mohammed SA, Leavell J, Collins C (2010)
Race, socioeconomic status, and health: complexities, ongo-
ing challenges, and research opportunities. Ann NY Acad Sci
1186(1):69-101

Moffitt TE, Caspi A, Taylor A, Kokaua J, Milne B, Polanczyk G,
Poulton R (2010) How common are common mental disorders?
Evidence that lifetime prevalence rates are doubled by prospective
versus retrospective ascertainment. Psychol Med 40(06):899-909
Takayanagi Y, Spira AP, Roth KB, Gallo JJ, Eaton WW, Mojta-
bai R (2014) Accuracy of reports of lifetime mental and physical
disorders: results from the Baltimore Epidemiological Catchment
Area study. JAMA Psychiatry 71(3):273-280

Lewis T (2013) Analyzing continuous variables from complex
survey data using PROC SURVEYFREQ, Paper AA-10-2013.
Paper presented at the Midwest SAS Users Group (MWSUG)
Conference. Columbus, OH, September 22-24. Retrieved from
https://www.mwsug.org/proceedings/2013/AA/MWSUG-2013-
AA10.pdf. Accessed 25 May 2017

Berglund P (2010) An introduction to multiple imputation of com-
plex sample data using SAS® v9.2. SAS Support Paper 265-2010.
Proceedings of the SAS Global Forum 2010 Conference. SAS
Institute Inc., Cary, NC. Retrieved from http://support.sas.com/
resources/papers/proceedings10/265-2010.pdf. Accessed 25 May
2017

@ Springer


https://www.mwsug.org/proceedings/2013/AA/MWSUG-2013-AA10.pdf
https://www.mwsug.org/proceedings/2013/AA/MWSUG-2013-AA10.pdf
http://support.sas.com/resources/papers/proceedings10/265-2010.pdf
http://support.sas.com/resources/papers/proceedings10/265-2010.pdf

	Raceethnicity, nativity, and lifetime risk of mental disorders in US adults
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Sample
	Measures
	Diagnostic assessment
	Raceethnicity
	Nativity status
	Covariates

	Analysis methods

	Results
	Racialethnic differences in sociodemographic and geographic characteristics
	Racialethnic differences in lifetime prevalence of mental disorders
	Racialethnic differences in disorder onset
	Nativity differences within racialethnic groups
	Association with parent and respondent educational level

	Discussion
	References


