
Social Science & Medicine 66 (2008) 1152e1164
www.elsevier.com/locate/socscimed
The association between subjective social status and
mental health among Asian immigrants: Investigating

the influence of age at immigration*

Janxin Leu a,*, Irene H. Yen b, Stuart A. Gansky b, Emily Walton a,
Nancy E. Adler b, David T. Takeuchi a

a University of Washington, Seattle, WA, USA
b University of California, San Francisco, CA, USA

Available online 11 January 2008
Abstract
This paper examines how age at immigration influences the association between adult subjective social status and mental health
outcomes. The age when people immigrate shapes the capacity and efficiency at which they learn and use a new language, the op-
portunities to meet and socialize with a wide range of people, and respond to healthy or stressful environments. We hypothesize that
adult subjective social status will be more predictive of health outcomes among immigrants who arrive in the US in mid- to late-
adulthood compared with immigrants who arrive earlier. To investigate this hypothesis, data on immigrants are drawn from the US
first national survey of mental health among Asian Americans (N¼ 1451). Logistic regression is used to estimate the relationships
between adult subjective social status and mood dysfunction, a composite of anxiety and affective disorder symptoms. As predicted,
age at immigration moderated the relationship between adult subjective social status and mood dysfunction. Adult subjective social
status was related to health among immigrants arriving when they were 25 years and older, but there was no association between
subjective social status and mental health among immigrants arriving before the age of 25 years.
� 2007 Elsevier Ltd. All rights reserved.
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Introduction

Past studies on the mental health of immigrants find
that foreign-born Asians and Latinos report better men-
tal health than their US-born counterparts (Alegrı́a
et al., 2007; Breslau & Chang, 2006; Burnham, Hough,
Escobar, Karno, & Timbers, 1987; Takeuchi, Zane
et al., 2007; Williams et al., 2007). Socioeconomic sta-
tus (SES) may be an important determinant of mental
health among immigrants. SES is often linked to
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adaptation and social mobility which are frequently
related to various quality of life indicators (Evans-
Campbell, Lincoln, & Takeuchi, 2007; Franzini &
Fernandez-Esquer, 2006; Rumbaut, 1991). However,
empirical studies often treat immigrants as a homoge-
nous group without considering the social factors that
may influence the association between SES and mental
health. One such factor that captures the heterogeneity
of the immigration experience is the developmental
context of immigration or the age when immigrants first
arrive in a country. Immigrating during childhood, ado-
lescence, or early adulthood, which are formative pe-
riods of life, can expose individuals to a particular set
of risks with long-ranging consequences for the rela-
tionship between adult SES and mental health in adult-
hood. In this paper, we specifically examine whether
age at immigration is a potential moderator in the rela-
tionship between adult SES and mental health among
a nationally representative sample of Asian immigrants.

Immigration has increased substantially over the
past three decades. While the annual naturalization
of immigrants peaked at 1 million in 1996, current
numbers are still well over the levels of the 1980s
(Fix, Passel, & Sucher, 2003). A large share of this
immigration has come from Mexico, China, the Philip-
pines, and other Asian and South American countries.
The large numbers of immigrants from these diverse
countries have radically changed the racial and ethnic
profile in the US. Latino Americans are now the larg-
est minority group in America, comprising 13% of the
US population (U.S. Census Bureau, 2003). While
Asian Americans are not as large as the Latino popu-
lation, they experienced the largest percentage increase
of the major ethnic categories. Since the 2000 U.S.
Census allowed respondents to check more than one
racial category, there are at least two ways to mark
the growth of Asian Americans. Asian Americans
grew by 48% (or 3.3 million) if the Asian alone cate-
gory in the 2000 U.S. Census is used. If multiracial
Asians are counted in the Asian category, Asians
grew by 5 million or 72%. By comparison, the popu-
lation of the U.S. in its entirety increased by only
13% (Barnes & Bennett, 2002). Given that 25% of im-
migrants who come to the US are from Asia, Asian
Americans represent an important group to examine
how age at immigration influences the association be-
tween SES and mental health. Studying Asian Ameri-
cans is especially important in understanding the
development of American children. Nearly one quarter
(23%) of all American children under the age of 6
years have parents who were born in Asia (Capps,
Fix, Ost, Reardon-Anderson, & Passel, 2004).
Subjective social status and SES

Adult SES is associated with the risk for different
physical diseases even among individuals who live
above the poverty line (Adler et al., 1994; Marmot,
Shipley, & Rose, 1984). While conventional SES mea-
sures such as education, income, and occupation are
often important predictors of health, subjective social
status has increasingly been shown to be an equally crit-
ical determinant of physical and mental health among
adults (Wilkinson, 1999). In a study by Adler, Epel, Cas-
tellazzo, and Ickovics (2000), a new subjective social
status measure was demonstrated as significantly related
to adult physical and mental health outcomes. Subjec-
tive social status was measured using a symbolic ladder
with 10 rungs that asked participants to place them-
selves in comparison with others in the US in relation
to common aspects of what it means to be at the top
and bottom of society (e.g., the top have the most money
and education and the best jobs). This subjective social
status measure has been demonstrated to be significantly
related to adult physical health outcomes, even after
controlling for traditional SES measures among British
civil servants, low-income Mexican Americans, ethni-
cally diverse pregnant women, and older Taiwanese
(Franzini & Fernandez-Esquer, 2006; Hu, Adler, Gold-
man, Weinstein, & Seeman, 2005; Ostrove, Adler, Kup-
permann, & Washington, 2000; Singh-Manoux, Adler,
& Marmot, 2003). A second measure of subjective so-
cial status (csubjective social status) asks participants
to place themselves in comparison with others in the
community that is most important to them. Few studies
have reported the association between csubjective social
status and health. Despite the substantive increase of re-
search on subjective social status and health, it is only
recently that empirical studies have begun to focus on
whether subjective social status and csubjective social
status operate similarly or differently across a range of
groups based on race, ethnicity, nativity, and traditional
measures of SES.

The meaning of subjective social status has been de-
bated with some scholars suggesting that subjective
social status measures the psychosocial correlates of
health inequalities such as relative social rank (Ma-
cleod, Davey Smith, Metcalfe, & Hart, 2005). However,
subjective social status may be a more nuanced measure
of socioeconomic status than current ‘‘crude’’ measures
of education, occupation, and income (Adler et al.,
1994, 2000). As a predictor of health, measures of sub-
jective social status deserve more research attention as
they have demonstrated predictive power when tradi-
tional SES measures have not (Adler et al., 1994, 2000).
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Age at immigration

We propose that the developmental context, or the
age when an immigrant arrives in a new country, may
be a critical factor that moderates the association be-
tween subjective social status and mental health. The
age when people immigrate shapes the capacity and ef-
ficiency at which immigrants learn and use a new lan-
guage, the opportunities to meet and socialize with
a wide range of people, and the exposure to healthy or
stressful environments. This context may lead to differ-
ent life course trajectories because the social institu-
tions that affect people’s lives, such as schools,
families, and workplaces, vary by age at immigration
(Fuligni, 2004; Rumbaut, 2004).

Developmental context can affect SES, subjective
social status and mental health in at least two distinct
but seemingly paradoxical ways. First, age at immigra-
tion can affect SES by influencing the sort of educa-
tional experience a person receives. Immigrants who
arrive as children or young adults have an easier time
than older immigrants learning English and becoming
established in US-born peer networks. While their edu-
cation trajectories may not be identical to US-born indi-
viduals, immigrants who come at younger ages are most
likely among all immigrant generations to accrue simi-
lar rewards and resources from their educational expe-
riences as U.S.-born children. For older immigrants,
education may not lead to the same personal, economic
and social benefits as for U.S.-born individuals, espe-
cially if they are schooled in another country (Zeng &
Xie, 2004). Their foreign educational credentials and
overseas networks often do not secure as much career
advancement as those of U.S.-born residents.

Accordingly, conventional measures of SES may be
a more important marker of health among immigrants
who arrive as children or young adults and less im-
portant for immigrants who arrive as older adults.
Education consistently demonstrates a stable direct as-
sociation with positive health (Williams & Collins,
1995). In many respects, education is considered the
causal mechanism that leads to economic and social re-
wards. Progression through the educational pipeline is
seen as leading to higher cognitive abilities, better qual-
ity and more secure jobs in safe work environments,
more opportunities to enhance income, greater capacity
to increase wealth, and a wider range of social networks
that provide instrumental and emotional support
(Mirowsky & Ross, 1998). All these factors are linked
to better mental health.

On the other hand, the salutary effects of social mo-
bility may be less pronounced among immigrants who
arrive at early ages. In fact, some evidence shows that
the earlier timing of immigration can actually increase
an adult’s risk for psychiatric disorders among Asian
Americans. Immigration during childhood and adoles-
cence, for example, coincides with the risk period for
the onset of affective and anxiety disorders. Takeuchi,
Hong, Gile, & Alegrı́a (2007) found that age at immi-
gration was linked to lifetime and adult 12-month prev-
alence of psychiatric disorders. Adult US-born and
immigrant Asian Americans who arrived earlier in life
were more likely to have both lifetime and 12-month
mental disorders compared with immigrants who ar-
rived at later developmental periods in life.

How is immigration at early ages linked to poorer
mental health outcomes? Converging findings show
that early socioeconomic developmental contexts have
a ‘‘long reach’’ and affect the development of biological
mechanisms that underlie the ability to regulate stress as
adults (Hayward & Gorman, 2004). Emotional and cog-
nitive development matures in early adulthood (Giedd,
2004; Gogtay, Giedd, & Lusk, 2004), so it is likely that
disruption during childhood, adolescence, and early
adulthood will influence mental health in middle- and
late-adulthood. McLoyd (1990) suggests that families ex-
periencing economic stress may produce a greater risk for
socioemotional problems among children because pov-
erty and few economic resources limit the capacity for
supportive, consistent, and involved parenting. Psycho-
logical studies of adolescents and young adults also
suggest that young immigrants may face unique psycho-
social stressors that may influence later-adult mental
health. For example, they simultaneously negotiate dom-
inant US values expressed in peer groups, school, and
society with competing dominant values of their home
country expressed in their families and communities
(Benet-Martinez, Leu, Lee, & Morris, 2002; Fuligni,
2004; Hong, Morris, Chiu, & Benet-Martinez, 2000).
These stressors may result in enduring family cultural
conflict in adulthood (Leu et al., in preparation).

We build on past studies to examine how age at im-
migration shapes the relationship between adult subjec-
tive social status measures and mental health among
Asian immigrants in the US. Immigrants who arrive
in middle- and late-adulthood are less likely to have ex-
perienced sociocultural disruption and economic insta-
bility while growing up, compared with those who
immigrate as children, adolescents, or young adults. If
this is true, adult measures of subjective social status
may be more relevant to adult mental health outcomes
among immigrants who arrived in middle to late adult-
hood, compared with those who arrived at an earlier
age. Stressful early developmental contexts, such as
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the cultural and socioeconomic challenges that accom-
pany immigration, may be so powerful that they are
more predictive of adult mental health outcomes than
even subjective social status in adulthood. We test our
prediction by using age at immigration as a proxy for
the developmental context of immigration.

Hypothesis 1. We examine age at immigration as
a moderator in the relationship between adult subjective
social status and mental health outcomes. We expect to
find a stronger relationship between adult subjective so-
cial status and mental health among Asian American
immigrants who arrived as mid- to late-adults, com-
pared with those who arrived at an earlier age.

Hypothesis 2. We also test whether the moderation rep-
licates when using the community subjective social sta-
tus measure (csubjective social status). The csubjective
social status measure allows participants to compare
themselves with any community.
Methods

We selected Asian American data from the National
Latino and Asian American Survey, which used
a multi-frame, stratified probability sampling scheme.
The scheme has been described in detail elsewhere
(Heeringa et al., 2004), but a summary follows. Samples
were drawn using three methods. In the first, participants
were recruited with a multistage stratified area probabil-
ity sampling design: (a) city or contiguous census blocks
were sampled based on population density in each neigh-
borhood; (b) dwelling units were sampled within each
block; (c) one adult was sampled within each selected
dwelling unit. In the second method, census blocks
with at least 5% of Asian households were over-sampled.
In the third method, to increase the sample size, a second
respondent from a previously sampled household was re-
cruited. Weighting corrections were constructed to con-
trol for differences in selection probability.

Among the surveyed Asian Americans (N¼ 2095),
454 were US-born, 1639 were foreign-born, and 2 did
not identify a place of birth. Interviews were offered
in English, Mandarin, Cantonese, Tagalog, and Viet-
namese. The three largest ethnic groups represented
were Chinese (32%), Filipino (20%), and Vietnamese
(16%). Participants self-identified with national origins
in the regions of East Asia, Southeast Asia, South Asia,
and Central Asia.

This analysis only included data from foreign-born
Asian American participants aged 25 years and older
(N¼ 1451). Age at immigration, dichotomized at age
25 years, was tested as a potential moderator of the re-
lationship between subjective social status and mental
health. The age of 25 years was used as a psychosocial
marker to distinguish between immigrants who experi-
enced disruption during formative years (i.e., child-
hood, adolescence, early adulthood) versus later-adult
years (i.e., middle- and late-adulthood). Recent psycho-
logical evidence suggests that social and cognitive de-
velopment does not reach maturation until roughly
the age of 25 years (Giedd, 2004; Gogtay et al.,
2004). We theorize that the influence of age at immigra-
tion on the relationship between subjective social status
and mental health is a psychosocial, as opposed to a bi-
ological, phenomenon. Age at immigration may cap-
ture a developmental context that includes influences
of the family, US peers, and institutional practices
(i.e., formal education). Therefore, age at immigration
was treated as a categorical rather than continuous vari-
able. This practice is consistent with related research on
generations and immigrant health (Rumbaut, 2004;
Takeuchi, Hong et al., 2007).

Measures

Mood dysfunction
Our dependent variable was the presence of mood

dysfunction in the 12 months prior to the interview
(12-month period prevalence). Mood dysfunction was
a composite formed by the presence of at least one clin-
ical or sub-clinical symptom of anxiety or affective dis-
order, as measured by the Composite International
Diagnostic Interview (CIDI; World Health Organiza-
tion). The CIDI is the most widely used structured diag-
nostic interview and was designed to be used across
cultures. A composite variable was used because sepa-
rate analyses of anxiety (e.g., generalized anxiety disor-
der, agoraphobia, social phobia, post-traumatic stress
disorder, and panic disorder) and affective disorders
(e.g., dysthymia and major depressive episodes) pro-
duced similar results.

Subjective social status
Our independent variable was subjective social sta-

tus, as measured by a symbolic ladder with 10 rungs,
where the first and tenth rung represent the lowest and
highest social status, respectively (Adler et al., 2000;
Cantril, 1965). Two dimensions of status were assessed.
In one, subjective social status, respondents were asked
to, ‘‘Think of this ladder as representing where people
stand in the US. At the top of the ladder are the people
who are the best off, those who have the most money,
most education, and best jobs. At the bottom are the
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people who are the worst off, those who have the least
money, least education, and worst jobs or no job.
What is the number to the right of the rung where you
think you stand at this time in your life, relative to other
people in the United States?’’

In the second measure, csubjective social status, re-
spondents were asked to, ‘‘Think of this ladder as rep-
resenting where people stand in their communities.
People define community in different ways; please de-
fine it in whatever way is most meaningful for you. At
the top of the ladder are the people who have the highest
standing in their community. At the bottom are the peo-
ple who have the lowest standing in their community.
What is the number to the right of the rung where you
think you stand at this time in your life, relative to other
people in your community?’’

SES
Two conventional measures of SES were analyzed.

Educational attainment was measured by having re-
spondents indicate the number of years of schooling
they had completed; it was coded into several dummy
variables in the analyses representing meaningful edu-
cational milestones. These dummy variables represent
receipt of less than a high school education (0e11
years); high school graduate (12 years); some college
(13e15 years); and college graduate and beyond (16
or more years). In analyses, we treat 16 or more years
of education, the largest group, as the reference cate-
gory. Household income is the sum of the midpoints
of the following income measures: personal, spouse,
other family members, social security, government as-
sistance, and other sources. Because of a large number
of missing values (270 missing), this variable was im-
puted using hot deck methods based on the variables
of ethnicity, sex, age, education, household composi-
tion, and employment status. We divided household in-
come by 1000 and collapsed it into four categories that
we represent as a series of meaningful dichotomies, us-
ing $80,000 or more as the reference group. We control
for the family size in order to make household income
interpretable at the individual level.

Demographic variables
Gender, ethnicity, US citizenship, marital status,

English language proficiency, current age, and age at
immigration were also examined. Ethnicity was
categorized into one of four groups (Vietnamese, Fili-
pino, Chinese, and Other Asian), where Chinese was
the reference group as the largest ethnicity represented.
US citizenship was dichotomized non-citizen versus cit-
izen (reference group). Marital status was dichotomized
married versus non-married (reference group). English
language proficiency is a scale which asks the respon-
dent to rank his or her ability to speak, read and write
in English. For these three measures, response cate-
gories range from (1) poor to (4) excellent, yielding
minimum and maximum scores from 3 to 12.

Current age and age at immigration were single-item
measurements. Current age was divided by 10 in the
multivariate regressions and descriptive statistics for
easier interpretation, but still treated as a continuous
variable. Age at immigration was dichotomized at age
25 years, and its influence on mood dysfunction was
measured using a dummy variable for participants
who moved to the US before the age of 25 years.

Statistical analysis

Our main analysis consists of a series of nested mul-
tivariate survey logistic regression models which assess
the net effect of adult subjective social status on the
presence of mood dysfunction. All of the analyses ad-
just for the hierarchical nature of the multistage survey
data using SAS-callable SUDAAN procedures. The
SUDAAN procedures allow for the incorporation of
complex survey sampling methods, including designs
with stratification, clustering, and unequal sampling
weights, in the point and standard error (SE) estimation.

Table 1 provides descriptive statistics for the total
sample, and stratifies the sample by age at immigration.
t-Tests were used to compare the weighted means for all
variables in the age at immigration.

Table 2 reports the results from a series of survey lo-
gistic regressions which focus on the relationship of
subjective social status to the outcome of mood dys-
function. We report unstandardized maximum likeli-
hood coefficients and their significance levels. We
perform this analysis in six steps. Model 1 tests the
unadjusted bivariate relationship of subjective social
status with mood dysfunction. Models 2 and 3 sequen-
tially add traditional SES and demographic measures to
determine if the effects of subjective social status on
mood dysfunction remain after their inclusion in the
analyses. In Model 4, we test the direct effect of age
at immigration on mood dysfunction. In Models 5 and
6, we assess whether the effects of subjective social sta-
tus on mood dysfunction depend on current age or age
at immigration by incorporating interaction terms;
given the high correlation between current age and
age at immigration, each variable was tested separately
as a potential moderator.

In thisapproach, outlined byBaronandKenny(1986),
current age and age at immigration are determined to



Table 1

Weighted means for all the variables in the analyses, total sample and stratified by age at immigration

Variables Total samples Age at immigration

(N¼ 1451) <25 years (N¼ 607) �25 years (N¼ 844) t-Value

Mood dysfunction 0.11 0.13 0.09 2.14*

Subjective social status

(subjective social status)

5.77 6.17 5.48 4.62***

Community subjective

social status

(csubjective social status)

6.20 6.43 6.03 2.84**

Education

0e11 years 0.19 0.12 0.24 4.11***

12 years 0.15 0.15 0.15 0.27

13e15 years 0.20 0.27 0.16 4.71***

16 or more years 0.46 0.46 0.46 0.08

Household income

Less than $17,000 0.15 0.07 0.21 4.62***

$17,000e$44,999 0.19 0.16 0.20 1.95

$45,000e$79,999 0.23 0.25 0.23 0.87

$80,000 or more 0.43 0.52 0.36 3.89***

Family size 2.90 2.96 2.86 0.83

Married 0.80 0.76 0.83 2.23*

Age 44.86 38.63 49.39 9.35***

Male 0.46 0.47 0.45 0.64

Ethnicity

Vietnamese 0.16 0.14 0.17 1.36

Filipino 0.20 0.2 0.21 0.19

Chinese 0.32 0.27 0.35 2.37*

Other Asian 0.32 0.39 0.28 3.01**

Non-citizen 0.39 0.25 0.48 6.55***

English language proficiency 7.83 8.97 7.01 8.34***

Age at immigration< 25 0.42 e e

*0.01< p� 0.05; **0.001< p� 0.01; ***p� 0.001.
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moderate the relationship between subjective social sta-
tus and mood dysfunction if there is a significant interac-
tion. The analyses presented in Table 3 replicate those
presented in Table 2, but substituting csubjective social
status for subjective social status in all analyses.

Results

Descriptive statistics and comparisons

Descriptive statistics
We limited data to foreign-born participants aged

25 years and older (N¼ 1451). Eleven percent of
the sample reported mood dysfunction in the past
12 months (see Table 1). Weighted 12-month period
prevalence was based on the presence of at least
one clinical or sub-threshold report of an anxiety dis-
order in the past 12 months (5.2% clinical and 5.0%
sub-threshold panic disorder, agoraphobia, social pho-
bia, post-traumatic stress disorder, and generalized
anxiety disorder). It was also based on the presence
of at least one clinical and sub-threshold report of
an affective disorder in the past 12 months (3.4 %
clinical and 3.3 % sub-threshold major depressive
episode and dysthymia). Participants could have
reported multiple dysfunctions.

Respondents reported a mean age at immigration of
28 years (SE¼ 0.71). The median was 26 years and
the mode was 24 years. Age at immigration scores
ranged from 0 to 82. On average, participants spent an
average of 17 (SE¼ 0.76) years in the US (not shown
in Table 1), and were aged 45 (SE¼ 0.93) years at the in-
terview. Forty-two percent of participants immigrated
before the age of 25 years (N¼ 607); 58% at or after
age 25 years (N¼ 844).

Respondents scored a mean of 5.8 (SE¼ 0.09) on
the subjective social status measure, and a mean of
6.20 (SE¼ 0.10) on the csubjective social status mea-
sure. Fig. 1 illustrates the distributions of subjective
social status and csubjective social status rankings,



Table 2

The effects of subjective social status on mood dysfunction using survey logistic regression (N¼ 1451)

Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Subjective social status

(subjective social status)

�0.13* �0.17** �0.15** �0.16** 0.38 �0.31***

Education

0e11 years �0.41 �0.34 �0.46 �0.59 �0.54

12 years �0.20 �0.18 �0.30 �0.24 �0.26

13e15 years �0.05 �0.08 �0.17 �0.12 �0.15

16 or more years

Household income

Less than $17,000 0.27 0.01 0.08 0.00 0.03

$17,000e$44,999 �0.56 �0.71* �0.69* �0.71* �0.65*

$45,000e$79,999 0.18 0.21 0.22 0.17 0.21

$80,000 or more

Family size �0.18* �0.15 �0.14 �0.12 �0.13

Married �0.77** �0.69* �0.72* �0.73*

Age (in 10-year increments) �0.08 0.02 0.63 0.01

Male �0.32 �0.32 �0.30 �0.32

Ethnicity

Vietnamese �0.03 �0.05 �0.12 �0.06

Filipino �0.16 �0.14 �0.07 �0.07

Chinese

Other Asian 0.22 0.18 0.21 0.23

Non-citizen �0.05 0.15 0.10 0.18

English language proficiency �0.04 �0.07 �0.08 �0.07

Age at immigration< 25 0.68* 0.68* �1.22

Interactions

Age� subjective social status �0.12*

Age at immigration< 25� subjective social status 0.34*

Intercept �1.37*** �0.59 0.70 0.08 �2.72 0.84

*0.01 < p � 0.05; **0.001 < p � 0.01; ***p � 0.001.
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ranging from 1 to 10, and using the two categories of
age at immigration (<25 versus �25 years).

The sample was 54% female. The mean household
income was $87,240 (median¼ $64,500), and immi-
grants who arrived before the age of 25 years reported
significantly higher mean income ($99,710; median¼
$84,500) than immigrants who arrived at or after the
age of 25 years ($78,180; median¼ $54,000).

Descriptive comparisons by age at immigration

Immigrants who arrived before the age of 25 years
had a greater prevalence of mood dysfunction than
did those who came at or after the age of 25 years
(13% versus 9%). Consistent with other studies, this
suggests that immigrants who arrive in mid- to late-
adulthood report better adult mental health than those
who arrive earlier. This finding is notable given that im-
migrants who arrived before age 25 years attain higher
levels of educational achievement and income than
those who arrived when they were older (Table 1).
Many significant differences across age categories,
as opposed to age at immigration categories, were
also found for subjective social status, education, in-
come, family size, Filipino and Other Asian ethnicity,
and age at immigration (not reported). These suggest
possible cohort effects. Cohort effects by age at immi-
gration were investigated using the following cate-
gories: 1¼ before 1965 (N¼ 67); 2¼ 1965e1980
(N¼ 370); 3¼ 1980e1990 (N¼ 436); 4¼ 1990 and
after (N¼ 578). We found no significant direct or indi-
rect effects of cohort. Instead, the cross-sectional data
allowed us to test two theoretically-driven hypotheses
about adult subjective social status as a predictor, and
age at immigration as a moderator, of mental health.

Hypothesis 1

Subjective social status as a predictor of mental health
Table 2 presents the results of six models that

examined the relationship between subjective social
status, including traditional SES measures, and mood



Table 3

The effects of csubjective social status on mood dysfunction using survey logistic regression (N¼ 1451)

Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Community subjective social status

(csubjective social status)

�0.10 �0.11* �0.10 �0.10 0.20 �0.23**

Education

0e11 years �0.29 �0.27 �0.38 �0.42 �0.43

12 years �0.09 �0.10 �0.22 �0.20 �0.12

13e15 years �0.02 �0.05 �0.14 �0.13 �0.13

16 or more years

Household income

Less than $17,000 0.42 0.10 0.17 0.13 0.10

$17,000e$44,999 �0.47 �0.67 �0.64 �0.62 �0.64

$45,000e$79,999 0.26 0.28 0.30 0.30 0.30

$80,000 or more

Family size �0.18* �0.14 �0.14 �0.13 �0.13

Married �0.83** �0.77** �0.77** �0.75**

Age (in 10-year increments) �0.08 0.02 0.39 0.02

Male �0.31 �0.31 �0.30 �0.31

Ethnicity

Vietnamese �0.03 �0.03 �0.07 �0.08

Filipino �0.17 �0.15 �0.14 �0.17

Chinese

Other Asian 0.25 0.21 0.21 0.20

Non-citizen �0.03 0.16 0.14 0.19

English language proficiency �0.06 �0.09 �0.09 �0.08

Age at Immigration< 25 0.65* 0.64* �1.12

Interactions

Age� subjective social status �0.06

Age at immigration< 25� subjective social status 0.29*

Intercept �1.47*** �0.93* 0.50 �0.12 �1.87 0.47

*0.01 < p � 0.05; **0.001 < p � 0.01; ***p � 0.001.
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dysfunction. Subjective social status was a significant
predictor of mood dysfunction (B¼�0.15 (0.06),
p¼ 0.009) after adjusting for traditional SES markers
and relevant demographic measures (Model 3). Higher
ratings of subjective social status were associated with
lower chance of mood dysfunction, consistent with ev-
idence in the existing literature on subjective social sta-
tus. Neither education nor income predicted mood
dysfunction in any consistent direction.

Testing current age and age at immigration as
moderators

We tested the hypothesis that age at immigration
moderated the relationship between subjective social
status and mood dysfunction. Given the high correlation
between current age and age at immigration, we also
separately tested current age as a moderator. We created
interaction terms between subjective social status and
age at immigration (dichotomized at age 25 years),
and between subjective social status and current age.
We divided current age by 10 to increase the
interpretability of the results but still treated it as a con-
tinuous variable in the analyses.

Current age was a significant moderator of the rela-
tionship between subjective social status and mood dys-
function as shown in Table 2, (B¼�0.12 (0.05),
p¼ 0.016) (Model 5). Subjective social status was
more predictive of mood dysfunction among older re-
spondents (i.e., age 66 years and older) than among
younger respondents (i.e., ages 25e35 years). There is
a crossover effect around the mean value of subjective
social status demonstrating the interaction. Subjective
social status was more predictive of mood dysfunction
among people who were older (i.e., age 66 years and
older) than among people who were younger (i.e., age
25e35 years) at the extreme low end of subjective
social status. In this model, the direct effect of age
remained positively related to mood dysfunction
(B¼ 0.63 (0.28), p¼ 0.027), being married remained
negatively related to mood dysfunction (B¼�0.72
(0.29), p¼ 0.015), and those with household income
of $17,000e$44,999 were less likely to report mood
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dysfunction compared to those with household income
of $80,000 or more (B¼�0.71 (0.32), p¼ 0.029).
Age at immigration was also a significant predictor
(B¼ 0.68 (0.28), p¼ 0.017).

Age at immigration was a significant moderator of
the relationship between subjective social status and
mood dysfunction (B¼ 0.34 (0.13), p¼ 0.011) (Model
6). As seen in Fig. 2, subjective social status was predic-
tive of mood dysfunction among people who immi-
grated to the US at or after the age of 25 years, but
not among those who immigrated before the age of 25
years. As in previous models, being married was nega-
tively associated with mood dysfunction (B¼�0.73
(0.28), p¼ 0.011), and those with household income
of $17,000e$44,999 were less likely to report mood
dysfunction compared to those with household income
of $80,000 or more (B¼�0.65 (0.32), p¼ 0.047). Sub-
jective social status remained a significant predictor
of mood dysfunction (B¼�0.31 (0.09), p¼ 0.001)
after the inclusion of an interaction term with age at
immigration.

This finding was replicated when analyzing affective
and anxiety disorders separately (results not shown).
Using the same series of nested multivariate survey
logistic regression models, age at immigration was
a significant moderator in the relationship between
subjective social status and affective disorders. There
was also evidence of a trend that age at immigration
moderated the relationship between subjective social
status and anxiety disorders.

Hypothesis 2

Csubjective social status as a predictor of
mental health

Table 3 presents six models that examined the rela-
tionship between csubjective social status and mood
dysfunction. Each model builds upon the previous; the
final two models test for moderation effects. Csubjective
social status was a significant predictor of mood dys-
function (B¼�0.11 (0.06), p¼ 0.043) after adjusting
for traditional SES markers (Model 2). Higher ratings
of csubjective social status were associated with lower
chance of mood dysfunction. Neither education nor
household income was a significant predictor of mental
health. In Model 3, however, csubjective social status
was no longer a significant predictor of mood dysfunc-
tion either, after including relevant demographic measures.

Testing current age and age at immigration as
moderators

We tested the hypothesis that age at immigration
moderated the relationship between csubjective social
status and mood dysfunction. Ratings of csubjective
social status were significantly correlated with ratings
of subjective social status (r¼ 0.70, p< 0.001). Given
a high correlation between current age and age at
immigration, we also separately tested current age as
a moderator.

Current age was not a significant moderator
(B¼�0.06 (0.05), p¼ 0.204) (Model 5). In this model,
marital status (B¼�0.77 (0.27), p¼ 0.007) and age at



1161J. Leu et al. / Social Science & Medicine 66 (2008) 1152e1164
immigration (dichotomized at age 25 yeas) (B¼ 0.64
(0.28), p¼ 0.027) remained significant predictors of
mood dysfunction. Those who were not married and
that immigrated before the age of 25 years had higher
predicted probability of mood dysfunction compared
to married individuals who immigrated at later ages.

Age at immigration was a significant moderator of
the relationship between csubjective social status and
mood dysfunction (B¼ 0.29 (0.12), p¼ 0.020) (Model
6). As seen in Fig. 3, csubjective social status was pre-
dictive of mood dysfunction among people who immi-
grated to the US at or after the age of 25 years, but
not among those who immigrated before the age of 25
years. Like in previous models, being married was neg-
atively associated with mood dysfunction (B¼�0.75
(0.26), p¼ 0.006), as was csubjective social status
(B¼�0.23 (0.08), p¼ 0.006). Individuals who were
married and with higher values of csubjective social sta-
tus had lower predicted probability of mood dysfunc-
tion compared to unmarried individuals with lower
csubjective social status.

This finding was replicated when analyzing affective
and anxiety disorders separately (results not shown).
Using the same series of nested multivariate survey
logistic regression models, age at immigration was
a significant moderator in the relationship between
csubjective social status and affective disorders. Age
at immigration also moderated the relationship between
csubjective social status and anxiety disorders.

Discussion

Our data demonstrate worse mental health among
Asian immigrants who arrived before age 25 years, de-
spite greater educational and income gains at the time of
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tus) and mood dysfunction. Note: Data come from Table 3, Model 6.
the survey, compared with immigrants who arrived
later.

There was a reliable association between mood
dysfunction and adult subjective social status, which
provides further evidence that subjective social status
may be as or more important in predicting immigrant
health as traditional measures of socioeconomic sta-
tus. Education and income did not predict mood dys-
function, probably because the distributions were
skewed to the lower and upper extremes of the
categories.

As hypothesized, we found consistent evidence that
developmental contexts may shape the relationship be-
tween adult subjective social status and mental health.
Age at immigration moderated the relationship between
subjective social status and mood dysfunction. Subjec-
tive social status predicted mood dysfunction among
immigrants who came at or after age 25 years, but did
not predict mood dysfunction among immigrants who
came before age 25 years. This moderation was repli-
cated using csubjective social status, eliminating the in-
terpretation that the moderation effect was driven by
different comparison groups, as opposed to different de-
velopmental contexts. Lastly, the moderation was repli-
cated with both subjective social status and csubjective
social status when anxiety and affective dysfunction
were analyzed separately.

Significance of findings

Subjective social status and csubjective social status
Very few studies have examined how subjective so-

cial status and csubjective social status relate to health
outcomes. Csubjective social status is especially rele-
vant to studying immigrant health, given that immi-
grants may use a range of comparison groups that are
not limited to US populations. For example, Franzini
and Fernandez-Esquer (2006) found that low-income
Mexican Americans differed in their comparison
groups depending on nativity (i.e., born in the US or
Mexico) and primary language (i.e., English or Span-
ish). For example, US-born English speaking Mexican
Americans were most likely, and Mexico-born Spanish
speaking Mexican Americans were least likely to
compare themselves with English speaking Anglo
Americans.

Replication of the moderation effect with subjective
social status and csubjective social status eliminates the
interpretation of age at immigration as only a marker of
differences in comparison groups. Immigrants may
compare themselves with different groups depending
on their age at immigration, but this does not explain
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the moderating influence of age at immigration on the
relationship between subjective social status/csubjec-
tive social status and mood dysfunction. Instead, it
seems that age at immigration is a valid proxy for devel-
opmental contexts.

Epidemiological paradox
Similar to health outcomes among other immigrant

groups, we found evidence of an ‘‘epidemiological par-
adox’’ (Scribner, 1991). As seen in Table 1, immigrants
who came at an earlier age had a higher prevalence of
mood dysfunction despite gains in subjective social sta-
tus, education, and income. This finding is consistent
with social epidemiological evidence that suggests de-
clines from the first to second immigrant generation
in coronary heart disease among Japanese immigrants
(Marmot & Syme, 1976) and among Italian immigrants
(Lasker, Egolf, & Wolf, 1994). It is also consistent with
patterns of preterm or low birth-weight births to immi-
grant Latinas (Scribner, 1991), hypertension rates
among West-Indian or Caribbean immigrants in the
US (Read, Emerson, & Tarlov, 2005), and psychiatric
disorders among Asian Americans (Breslau & Chang,
2006; Frisbie, Cho, & Hummer, 2001; Hwang, Chun,
Takeuchi, Myers, & Siddarth, 2005; Takeuchi, Hong
et al., 2007).

The epidemiological paradox has generally been dis-
cussed as a loss of protective sociocultural factors from
one generation to the next, producing racial and ethnic
health disparities in comparison with White Americans.
However, other findings from the NLAAS data suggest
that the decline in health may also be explained as the
increased socioemotional burden of racial discrimina-
tion from one generation to the next. For example,
Asian immigrants who arrived before the age of 25
years reported more discrimination than those who ar-
rived at older ages, despite having better English profi-
ciency (Leu et al., in preparation). The findings of Gee,
Spencer, Chen, and Takeuchi (2006) and Viruell-
Fuentes (2007) further support this interpretation in
other racial minority immigrant groups.

This study provides preliminary evidence that devel-
opmental contexts need to be considered in understand-
ing the epidemiological paradox. In analyses not
reported here, we replicated the interaction effect
when age at immigration was dichotomized at 18 years.
This suggests that neither 18 nor 25 years are special bi-
ological ages marking a critical window of develop-
ment. Rather, both ages 18 and 25 years may
approximate meaningful shifts in developmental trajec-
tories for immigrants depending on the life stage
in which they immigrate to the US. Theoretical
contributions from psychology and a life course per-
spective are needed to illuminate important interactions
between psychosocial, sociological, and developmental
factors in determining ethnic minority immigrant health
(Ben-Shlomo & Kuh, 2002; Hertzman, 1999).

Racial/ethnic disparities
The foreign-born comprise over 75% of the Asian

American population, almost 60% of the US Latino
population, and over 10% of the total US population
(U.S. Census Bureau, 2003). It is likely that understand-
ing the social and developmental determinants of health
among immigrants will also illuminate the social and
developmental determinants of racial/ethnic health dis-
parities (Read et al., 2005; Williams, 1999). Williams
(1999) suggests that with greater time in the US, the
health status of an immigrant declines. Our findings
suggest that immigrating at earlier ages may also con-
tribute to declines in immigrant mental health.

Limitations

There are obvious limits to claims of causality with
cross-sectional data. Using reports of mood dysfunction
within 12 months of the interview lends some strength
to the idea that psychosocial elements of the immigrant
experience contributes to adult health, and not vice
versa in this study. A longitudinal study needs to be con-
ducted to parse out the influences of current age versus
age at immigration in predicting health outcomes, and
to determine the causal effects of specific stressors.

It is also reasonable to wonder whether there may be
differences in reporting mood dysfunction, assuming
greater social stigma of mental disorders among Asian
immigrants who came at a later age. However, another
study using the Asian American data from the NLAAS
found no evidence that foreign-born Asian Americans
were less likely to endorse extreme categories in self-
rated physical and mental health than native-born (Ero-
sheva, Walton, & Takeuchi, 2007). Additionally, there
was no evidence of imbalances in endorsement of any
particular self-rated health category between the two
groups.

Future directions

With these findings, understanding the causal rela-
tionship between adult subjective social status and
mental health among immigrants necessitates an exam-
ination of developmental trajectories and longitudinal
relationships between psychosocial factors and health.
Future research using a longitudinal developmental
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design, for example, may help determine whether the
relationship between social position and mental health
changes from childhood, adolescence, early adulthood,
to mid- and late-adulthood as it does for some chronic
health outcomes (Chen, 2004). This may be especially
important in order to map mental health trajectories to
their social contexts in both countries of origin and
countries of arrival. Health trajectories may also be spe-
cific to cultural groups and to specific diseases given the
particular historical development of social contexts and
the different etiology of illnesses.

Alternatively, using recall measures of social position
in different developmental stages in a cross-sectional da-
tabase may also help illuminate the developmental con-
text for the association between social position and
health (Haas, 2007). Clearly, there is a need for more
in-depth research in the area to better understand the
mental health of diverse immigrant Americans.
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