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Abstract

Background Many details of the negative relationship
between perceived racial/ethnic discrimination and health
are poorly understood.

Purpose The purpose of this study was to examine racial/
ethnic differences in the relationship between perceived
discrimination and self-reported health, identify dimensions
of discrimination that drive this relationship, and explore
psychological mediators.

Methods Asian, Black, and Latino(a) adults (N=734) com-
pleted measures of perceived racial/ethnic discrimination,
self-reported health, depression, anxiety, and cynical hostility.
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Results The association between perceived discrimination
and poor self-reported health was significant and did not
differ across racial/ethnic subgroups. Race-related social
exclusion and threat/harassment uniquely contributed to
poor health for all groups. Depression, anxiety, and cynical
hostility fully mediated the effect of social exclusion on
health, but did not fully explain the effect of threat.
Conclusions Our results suggest that noxious effects of
race-related exclusion and threat transcend between-group
differences in discriminatory experiences. The effects of
race-related exclusion and threat on health, however, may
operate through different mechanisms.
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Introduction

Racial or ethnic discrimination, defined as unfair
treatment received because of one’s racial or ethnic
characteristics [1-3], has been associated with a remark-
able variety of negative mental and physical health
outcomes, as well as negative health behaviors [4-7].
One of the most common physical health outcomes
examined in this literature is self-reported general health
status, or the overall appraisal of one’s physical health
status. Self-reported health is of interest given its strong
association with objective indices of physical health such as
diagnoses of chronic disorders (e.g., diabetes [8], hyper-
tension [9], and chronic respiratory diseases [10]) and the
occurrence of acute life-threatening conditions (e.g.,
myocardial infarction and stroke) [9, 11].
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The focus of this paper is on the health effects of perceived
or self-reported racial or ethnic discrimination, which refers to
race- or ethnicity-related maltreatment which the individual
acknowledges and reports [4, 12—15]. In a search of Medline
and PsycInfo conducted in June of 2009, we located 43
studies that examined the relationship between perceived
racial or ethnic discrimination and self-reported health [14—
56]. The findings across studies are fairly robust, with half the
studies reporting a significant negative association between
perceived discrimination and self-reported health [14, 18, 22—
24, 28, 32-35, 37, 38, 4042, 44, 46, 49, 51, 53, 56] and
another 16 reporting partial or mixed evidence of such a
relationship [15, 16, 19, 21, 26, 29-31, 36, 39, 43, 47, 48, 52,
54, 55]. Of the studies reporting partial support, nine found a
significant negative relationship for a subset of demographic
groups [16, 19, 21, 26, 29, 31, 36, 43, 52], and in three others
the relationship was significant for only a subset of
discrimination measures that were examined [39, 47, 54].
An additional four studies found a negative correlation
between perceived discrimination and health, but reported
that the effects did not remain significant when potential
confounding or mediating variables (e.g., demographic
characteristics, psychological distress, general stress) were
controlled [15, 30, 48, 55]. Only five studies reported no
relationship between perceived discrimination and self-
reported health status [20, 25, 27, 45, 50].

Despite substantial supportive literature, three significant
gaps remain in our understanding of the influence of
perceived discrimination on self-reported general health.
First, the extent to which the effects of perceived
discrimination on self-reported health generalize across
race/ethnic groups is not well understood. Variations in
the health effects of perceived discrimination might be
expected given sociocultural and historical differences
among racial and ethnic groups. For example, the context
in which discrimination is experienced for a given group is
likely to be influenced by the forces driving immigration
and affecting acculturation [57]. Many Black Americans,
for instance, are the descendants of involuntary immigrants
brought to the USA as slaves. Black Americans arguably
remain the most stigmatized racial group in the USA and
experience considerable residential segregation [6, 37, 58,
59]. Such segregation likely has a negative impact on health
as communities with high concentrations of Black individ-
uals tend to be more crowded, be located in lower income
areas, have housing of a poorer quality, and to have fewer
resources to support a healthy lifestyle [6, 60—62]. In
contrast, many Latino and Asian Americans are voluntary
immigrants or descendants of voluntary immigrants. Fac-
tors associated with the choice to migrate, including
socioeconomic resources and sufficient emotional and
physical health to meet the challenges of migration, may
serve as unmeasured buffers of the effects of a social
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stressor, such as discrimination, on perceived health [63—
65]. For some Latino individuals, particularly those from
Puerto Rico, the ability to return to a place in which they
form the majority may also offset the burden of discrimi-
nation in mainland USA. There are also significant differ-
ences in the types of stereotypical beliefs held about Black,
Latino vs. Asian Americans [66], and this may translate
into subtle differences in the discrimination experienced by
members of these groups.

Although one might expect differences across groups
in the health effects of discrimination for the reasons
described, the existence of such differences has not been
well studied. Most studies of discrimination and health
have either examined the health effects of perceived
discrimination for a single minority group [14, 15, 19, 21,
23, 25, 27, 39, 44, 45] or for multiple racial and ethnic
groups combined into one sample [20, 22, 24, 30, 37, 40,
46, 47, 51, 55, 56]. Only a few studies have examined
racial and ethnic differences in the relationship of
perceived discrimination to self-reported health, and these
have found the relationship to be non-significant or
attenuated among Latino(a)s compared to Blacks, Whites,
and/or other racial/ethnic groups [26, 29, 42, 52]. Three of
these studies, however, used limited measures of discrim-
ination consisting of only one to three items. In addition,
Asian Americans, one of the fastest growing immigrant
groups in the USA [67], have generally not been included
in these comparative studies, so it is unknown how the
experiences of this group compare to those of other
groups.

Second, we do not have a full understanding of the types
of perceived discrimination that are most closely associated
with negative health outcomes. The type of discrimination,
the context in which it occurs, and the degree to which it
involves a socio-emotional vs. a physical threat can
influence how one reacts to discrimination. For example,
social exclusion of any type is well known to be
depressogenic [68]. In contrast, physical threat and harass-
ment may elicit anxiety or anger, producing a “fight or
flight” response. In our prior work, we have demonstrated
that different types of race/ethnicity-related discrimination
were associated with different patterns of coping responses
and with different indices of physical and mental health
[13, 69-71]. For instance, individuals exposed to workplace
discrimination reported suppressing anger in new situations,
whereas those who were exposed to race/ethnicity-based
social exclusion or harassment reported confronting others
and aggressively expressing their feelings [71]. These
findings suggest that different types of discrimination may
produce different psychophysiological responses, which
may ultimately result in different overall effects on health.

In the broader literature, however, the potential health
effects of different types of perceived discrimination have
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not been well documented, in part because perceived
discrimination has typically been treated as a single-
dimensional construct. For example, among the studies of
discrimination and self-reported health reviewed for this
paper, ten used a single-item measure of perceived
discrimination [20, 26, 29, 30, 34, 37, 38, 40, 49, 51] and
23 combined multiple items into overall perceived discrim-
ination scores [14, 16-19, 21, 23-25, 27, 32, 36, 41-46, 48,
50, 52, 53, 56]. Some studies have found that particular
types of perceived discrimination such as verbal abuse,
physical attacks, and discrimination encountered in specific
settings (i.e., work, the military, or medical settings) are
negatively associated with self-reported health [28, 31, 35,
47, 72]. However, most of the research which has focused
on differential effects associated with specific dimensions
of racial discrimination has been done outside of the USA
[28, 31, 35, 72], so it is unknown which particular types of
discrimination are associated with health among minority
groups in the USA.

Third, the psychophysiological mechanisms through
which perceived discrimination influences self-reported
health are not fully understood. There is substantial
evidence that perceived discrimination is related to symp-
toms of depression and anxiety [5, 14, 19, 23, 31, 41, 44,
49, 54, 69, 73-78], both of which have negative implica-
tions for physical health [79—83]. The relationship between
perceived discrimination and overall health is sometimes
reduced or eliminated after controlling for measures of
psychological distress [14, 15, 49]. Therefore, it is possible
that greater perceived discrimination leads to decrements in
self-reported physical health by increasing depression and
anxiety and the psychophysiological changes that accom-
pany such psychological distress. It is also possible that the
stressors associated with discrimination or other adverse
social conditions may exert effects on health through the
development of underlying schemas about the world and
the self. For example, exposure to discrimination may
cultivate the tendency to interpret the behaviors of others as
intentionally harmful, deceitful, and/or selfish (i.e., hostile
attributions) and reinforce the belief that one’s efforts to
change one’s circumstances are likely to be ineffective (i.e.,
cynicism) [69]. Cynicism and hostility have been indepen-
dently associated with health status, particularly with
indices of cardiovascular disease [84, 85]. Prior studies of
perceived discrimination, including our own, have typically
treated personality traits such as cynicism or hostility as
confounding variables rather than as potential mediators
[13, 69, 73, 86, 87]. However, given that adult levels of
cynicism and hostility are at least partly shaped by
childhood environmental circumstances [88], experiences
of discrimination over one’s life could also cultivate these
personality traits, which are then associated with poor
health. Studies have shown that controlling for cynical

hostility reduces, but does not eliminate, the association of
perceived discrimination with nocturnal ambulatory blood
pressure [87], negative affect [69], anger [73], and
appraisals of social interactions [73]. Whether cynical
hostility influences the association between perceived
discrimination and self-reported health has not been
previously examined.

In this study, we address existing gaps in the literature
by examining racial/ethnic variation in the relationship
between perceived discrimination and self-reported health
in a community sample of Asian, Black, and Latino(a)
adults. Second, we examine the types of race-related
maltreatment associated with self-reported health by
employing a multidimensional measure of perceived
discrimination that assesses experiences of race- or
ethnicity-based social exclusion, discrimination at work/
school, stigmatization, and threat or harassment [13].
Third, we examine whether the symptoms of depression,
anxiety, and cynical hostility act independently or jointly
as mediators of the relationship of perceived discrimina-
tion to health.

Method
Participants and Procedure

English-speaking individuals 18 years of age or older who
self-identified as Asian, Black, or Latino(a) were recruited
from a variety of locations in New York City, including a
large urban university, community health facilities, com-
munity recreational centers, community health fairs, and
religious organizations. Black and Latino(a) participants
were drawn from a study of strategies used to cope with
discrimination, and Asian participants were drawn from a
study designed to validate the Perceived Ethnic Discrimi-
nation Questionnaire—Community Version (PEDQ-CV) in
an Asian sample. The same types of recruitment sites and
recruitment strategies were used for both studies, with the
exception that more of the Asian participants were drawn
from the university and from community health fairs. Both
studies were reviewed and approved by the Institutional
Review Boards of St. John’s University, Jamaica Hospital
Medical Center, and Flushing Hospital Medical Center. No
exclusion criteria were employed, with the exception that
participants were asked if they were able to read and write
English at a level that would permit them to complete the
survey, which was written at an eighth grade reading level.
After providing written consent, participants completed a
questionnaire packet that contained measures of self-
reported health status, perceived discrimination, depressive
symptoms, anxiety, cynical hostility, and socio-
demographic characteristics. Other measures were also
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included, but are not the focus of the current analysis.
Participants received $10 and a St. John’s University mug
as compensation for their participation.

Measures
Self-Reported General Health Status

Self-reported health was assessed with the MOS SF-36
general health scale (eight items) [89]. The items ask about
perceptions of overall health, risk for future illness, and
health in comparison to others. The scale is widely used in
studies of perceived or self-reported general health [90].
The alpha in this sample was 0.80.

Perceived Discrimination

Perceived racial or ethnic discrimination was assessed with
the PEDQ-CV Lifetime Exposure to Discrimination Scale
[13]. This scale consists of 34 items that can be combined
into a total score assessing lifetime exposure to discrimina-
tion. The PEDQ-CV Lifetime Exposure Scale also includes
four subscales that assess different dimensions of discrim-
ination, including experiences of social exclusion, stigma-
tization, discrimination at work/school, and threat/
harassment. Participants are asked how often they have
had the experiences described in the items because of their
ethnicity or race. Response options are presented on a five-
point Likert scale, ranging from 1 (never) to 5 (very often).
For the full sample, the alpha for the PEDQ-CV Lifetimes
Exposure Scale was 0.95 and exceeded 0.94 for every
group. Sample items (and alphas across the full sample for
each subscale include: “How often have you been kept out
of a public place or group?”’ (Social Exclusion, eight
items, «=0.87); “How often have you been treated
unfairly by co-workers or classmates?” (Workplace/School
Discrimination, four items, «=0.76); “How often have
others hinted that you must be violent or dangerous?”
(Stigmatization, six items, «=0.84); “How often have
others threatened to damage your property?” (Threat, four
items, a=0.82). Alphas for the subscales exceeded 0.76
when examined by ethnic group. The PEDQ-CV has
yielded evidence of reliability and validity in samples of
Black and Latino adults, as well as in multi-ethnic samples
of Asians [91, 92].

Depression and Anxiety

Symptoms of depression and anxiety were assessed with
the SCL-90-R [93] depression and anxiety subscales.
Items are presented on a five-point scale, ranging from 1
(not at all) to 5 (extremely). The SCL-90-R has been
found to be a valid and reliable instrument for use with
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diverse populations that are represented in this study,
including African Americans, Latino(a)s, Koreans, Chi-
nese, and Filipinos [94, 95]. Alphas in this sample
exceeded 0.91.

Cynical Hostility

We used 25 items from the MMPI-based Cook and Medley
Hostility Scale (Ho) to measure cynical hostility. Specifically,
we included the Hostile Attribution (12 items) and Cynicism
(13 items) subscales developed by Barefoot et al. [96] who
demonstrated the convergent and discriminant validity of
these subsets [97]. These two scales reflect schemas likely to
be affected by discrimination and have been shown to be
related to perceived discrimination in our prior work [87].
The hostile attributions subscale tends to interpret the
behavior of others as intended to harm the respondent, as
reflected in suspicion, paranoia, and fear of threat to the self.
The cynicism subscale represents a general negative view of
the world and of people as being unworthy, deceitful, and
selfish. Participants rate their agreement or disagreement
with each of the items on a six-point scale as recommended
by Weidner et al. [98]. To provide an index of cynical
hostility, we combined responses to these two measures into
a single score (a=0.86).

Socio-demographics

Participants were asked to respond to items regarding their
gender; age (in years); student status (yes or no); highest
level of education completed (less than high school
diploma, high school diploma or GED, or college degree);
marital status (single or not); employment status (not
working vs. working full-time or part-time); and place of
birth (US-born or foreign-born). Participants who self-
identified as Black or African American, Asian, or Latino
(a) on a measure of ethnicity were included in this analysis.
Participants also provided a response to an open-ended
question about their specific racial or ethnic group, and
these responses were used to identify the specific ethnic
subgroups that comprised the larger groups of Black/
African Americans, Asians, or Latino(a)s.

Analyses

Race and ethnic differences in socio-demographic charac-
teristics were tested using chi-square analyses for categor-
ical variables and analysis of variance (ANOVA) for
continuous variables. A series of ANOVAs were then
conducted to examine whether there were socio-
demographic variations in the total perceived discrimination
score and self-reported health for the purpose of identifying
covariates to include in subsequent analyses. Based on
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those analyses, subsequent analyses were conducted both
with and without age, gender, student status, employment
status, education level, and place of birth as covariates.

Race and ethnic differences in the total lifetime exposure
to discrimination score, the four subscales, the psycholog-
ical mediators, and self-reported health were examined
using ANOVA. Post hoc Scheffe analyses were conducted
to determine whether Asian-Black, Asian—Latino(a), and
Black—Latino(a) differences were significant.

We used linear regression to examine the association of
perceived discrimination with self-reported health and to
evaluate any racial/ethnic differences in these effects. When
testing interactions between race/ethnic group and per-
ceived discrimination, discrimination scores were centered
and race/ethnicity was dummy coded. Latino(a)s were
chosen as the reference group given that prior studies have
found the relationship between perceived discrimination
and health to be attenuated for this group [26, 29, 42, 52].
To determine whether specific aspects of perceived dis-
crimination were associated with self-reported health, we
repeated the analyses described above, but replaced the
lifetime exposure score with the set of four subscale scores
(i.e., social exclusion, workplace discrimination, stigmati-
zation, and threat/harassment).

To test whether depression, anxiety, and/or cynicism
mediated the relation of perceived discrimination to self-
reported health, we conducted a test of multiple mediation
using bootstrapping procedures recommended by Preacher
and Hayes [99]. This multiple mediator approach permits
examination of the combined effects of the mediators as well
as the unique effects of each mediator, controlling for the
contributions of the others. It also allows the magnitude of
the effects of each mediator to be compared through pairwise
comparisons. This analytic approach reduces the likelihood
of potentially important variables being omitted from a test of
any given mediator. The bootstrap method does not assume
that sampling distributions for direct and mediated (i.e.,
indirect) effects of variables are normal. Instead, the
bootstrap method involves drawing a specified number of
samples from the original sample (with replacement) so that
the sampling distributions of the effects can be approximated.
Point estimates and percentile bootstrap confidence intervals
for the effects of interest are then derived from the bootstrap
analyses. Calculating the confidence intervals using two
methods designed to correct for potential bias (i.e., bias-
corrected and bias-corrected accelerated) yielded equivalent
results, so we report the original percentile bootstrap
confidence intervals in this paper.

Using the bootstrap method, we examined the total direct
effect of lifetime exposure to discrimination on self-reported
health, as well as the indirect (i.e., mediated) effects through
each of the proposed mediators (i.e., depression, anxiety, and
cynical hostility), separately and in combination. We also

conducted pairwise comparisons of the mediated effects to
determine whether there were significant differences in the
extent to which depression, anxiety, and/or cynical hostility
mediated the effect of perceived discrimination on health. We
conducted these analyses with and without the covariates to
determine whether adding the covariates changed the results.
In addition, because the SCL90-R subscales were skewed, we
subjected the scores to a square root transformation which
improved skewedness. We ran analyses using both trans-
formed and untransformed scores. Since the results did not
change in substance using untransformed scores, we report
those here. Finally, we repeated all analyses for each of the
discrimination subscales that were found to be independently
associated with self-reported health. These analyses were
performed using algorithms provided by Preacher and Hayes
[100] and using SAS (SAS Institute). To determine whether
there were race/ethnicity differences in the mediating effects
of these psychological variables, we employed the tests of
moderated mediation recommended by Preacher et al. [101]
in which race/ethnicity (Asian, Black, or Latino(a) served as
the moderator. We employed the algorithms available from
http://www.quantpsy.org using SPSS and conducted addi-
tional follow-up analyses employing SAS GLM procedures.

Results
Sample Characteristics

The sample included 341 Asian (46%), 260 Black (35%),
and 133 Latino(a) (18%) participants over the age of 18
(Table 1). The largest Asian subgroups included individuals
of Chinese (n=107, 31%), Indian (n=119, 35%), Filipino
(n=38, 11%), and Korean (n=28, 8%) descent; the largest
Black subgroups included individuals who identified
African American (n=82, 32%), Black (=22, 8%),
Jamaican (n=56, 21%), and Haitian (n=40, 15%); and the
largest Latino(a) subgroups included individuals of Puerto
Rican (n=53, 50%), Dominican (n=25, 19%), and Ecua-
dorian (=9, 7%) descent. Participants ranged in age from
18 to 84 years (mean=28.40, SD=12.70), and 529 (72%)
were women. More than half of the participants (n=446,
61%) were students. Overall, 95% of the sample had at
least a high school education. Most (n=481, 66%) were
currently employed full- or part-time. Among students,
60% (n=267) were employed either full- or part-time. A
total of 56% (n=408) of the sample was born in the USA.

As shown in Table 1, there were no differences among
the three race/ethnicity groups in gender, employment
status, or marital status. However, there were significant
racial/ethnic group differences in age, student status,
education, and place of birth. Compared to Black or
Latino(s) participants, Asian participants were more likely
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Table 1 Demographic characteristics, perceived discrimination, self-reported health, and psychological mediators for the full sample and by

racial/ethnic group

Variable Full sample (n=734) Asian (n=341) Black (n=260) Latino(a) (n=133) p value®
Gender (women), n (%) 529 (72.07) 234 (68.6) 197 (75.77) 98 (73.68) <0.14
Student, n (%) 446 (60.76) 258 (75.66)a 122 (46.92)b 66 (49.62)b <0.001
Education, n (%) <0.001
Less than high school 39 (5.31) 5 (1.47)a 21 (8.08)b 13 (9.77)b

High school diploma 499 (67.98) 224 (65.69) 183 (70.38) 92 (69.17)

College degree or better 196 (26.70) 112 (32.84) 56 (21.54) 28 (21.05)

Full- or part-time employed, n (%) 481(66.34) 212(63.10) 174(67.18) 95(73.08) <0.12
Married, n (%) 149 (20.55) 64 (18.99) 54 (21.01) 31 (23.66) <0.52
Born in the USA, n (%) 408 (55.59) 157 (46.04)a 158 (60.77)b 93 (69.92)b <0.001
Mean age (SD) 28.40 (12.70) 25.62(11.52)a 31.43(13.41)b 29.57(12.72)b <.001
Lifetime exposure 1.81 (0.63) 1.66 (0.55)a 1.98 (0.67)b 1.85 (0.63)b <0.001
PEDQ subscales

Social exclusion 2.17 (0.76) 2.00 (0.69)a 2.37 (0.78)b 2.23 (0.77)b <0.001
Workplace/school discrimination 1.88 (0.82) 1.70 (0.71)a 2.06 (0.89)b 1.99 (0.85)b <0.001
Stigmatization 1.58 (0.69) 1.46 (0.59)a 1.69 (0.75)b 1.66 (0.76)b <0.001
Threat/harassment 1.50 (0.69) 1.48 (0.66) 1.54 (0.72) 1.44 (0.72) <0.33
MOS self-reported health 3.84 (0.76) 3.81 (0.73) 3.83 (0.80) 3.95 (0.79) <0.55
Depressive symptoms 1.94 (0.78) 1.94 (0.72) 1.95 (0.82) 1.94 (0.85) <0.99
Anxiety symptoms 1.76 (0.78) 1.78 (0.73) 1.70 (0.81) 1.80 (0.87) <0.37
Cynical hostility 0.50 (0.21) 0.47 (0.21)a 0.54 (0.20)b 0.49 (0.20)a,b <0.001

Different letters indicate significant (p<0.05) between-group differences identified using post hoc contrasts

PEDQ-CV Perceived Ethnic Discrimination Questionnaire—Community Version

& p values are for comparisons across race and ethnic groups using analysis of variance of continuous measures and x> for categorical variables

to be students, had more education, were less likely to be
born in the USA, and were significantly younger. These
socio-demographic differences were in part a function of
ethnicity-related differences in recruitment as more Asians
were recruited at the university site than the community or
medical center sites.

Socio-demographic Variations in Perceived Discrimination
and Self-Reported Health

Analyses on total lifetime exposure to perceived discrimination
revealed significant effects of gender (F(1,732)=25.62, p<
0.001), education level (F(2,731)=12.39, p<0.0001), and
place of birth (F(1,732)=17.98, p<0.0001). In comparison
to women (mean=1.74), men (mean=1.99) reported more
lifetime discrimination. Those with a college degree (mean=
1.63) reported significantly less discrimination than those with
either a high school diploma (mean=1.86) or less than a high
school education (mean=2.02). Participants born outside the
USA (mean=1.70) reported less discrimination than those
born in the USA (mean=1.90). Perceived discrimination did
not differ for students and non-students (p>0.44) or for
employed vs. unemployed individuals (»p>0.59) and was not
correlated with age (p>0.12).
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Analyses of self-reported health revealed significant
education-level differences (F(2,731)=11.28, p<0.001), such
that those with a college degree (mean=4.03) reported
significantly better health than either those with a high
school diploma (mean=3.79) or less than a high school
education (mean=3.50). Those who were employed full- or
part-time reported better health (mean=3.91) than those who
were unemployed (mean=3.70; F(1,723)=11.78, p<0.001).
There were no effects of gender (p>0.90), age (p>0.48),
student status (p>0.44), or place of birth (»p>0.11) on self-
reported health.

Race/Ethnicity Differences in Perceived Discrimination,
Self-Reported General Health, and Psychological Mediators

Table 1 displays the uncorrected mean scores on the lifetime
exposure to discrimination measure, the four discrimination
subscales, and self-reported health for the full sample and for
each race/ethnic group. There were significant racial/ethnic
group differences in total lifetime exposure, as well as in
social exclusion, workplace/school discrimination, and stig-
matization subscale scores. Specifically, Asian participants
reported significantly less lifetime exposure than did either
Black or Latino(a) participants. These differences persisted
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even when controlling for age, gender, education level,
student status, employment status, and place of birth. There
were no racial/ethnic group differences in scores on the
threat subscale. It is worth noting that although the mean
levels of threat were relatively low overall, 53% of the Asian
participants, 54% of the Black participants, and 44% of the
Latino(a) participants had experienced race-related threat and
harassment over the course of their lifetimes at least
occasionally.

There were no racial/ethnic group differences in self-
reported health (see Table 1). Controlling for age, gender,
education level, student status, employment status, and
place of birth did not change these results.

There were no significant racial/ethnic group differences
in symptoms of depression or anxiety. There were signif-
icant differences in cynical hostility, with post hoc analyses
indicating that Black individuals obtained significantly
higher scores than Asians (p<0.001) and tended to have
higher scores than Latino(a)s (p<0.06). These results were
unchanged when controlling for the covariates.

Associations of Perceived Discrimination
with Self-Reported Health

Lifetime Exposure to Discrimination

As shown in Table 2, there was a significant association of
lifetime exposure to discrimination with overall self-reported

health in the full sample, with perceived discrimination
explaining 7% of the variance. The effect of perceived
discrimination remained significant when race, age, gender,
place of birth, student status, employment status, and
education level were controlled. In analyses stratified by
race/ethnic group, the relationship of perceived discrimination
to self-reported health was significant for every group, both
with and without adjustment for the covariates (see Table 2).
Interactions between race/ethnic group and perceived dis-
crimination tested in the full sample were not significant,
indicating that the association of perceived discrimination
with health did not differ significantly among Asians, Blacks,
and Latino(a)s. The coefficients for the interactions were
quite small (—0.09 and —0.14), as shown in Table 2.

Potential Moderators

Employment, student status, and place of birth may all
affect the context in which discrimination is experienced
and consequently affect the association of perceived
discrimination to health. Although we included these
variables as covariates in our previous analyses, we also
tested them as potential moderators of the association of
perceived discrimination to health. Tests of the interaction
of employment status (p>0.67), student status (p>0.79),
and age (a variable closely associated with student status)
with perceived discrimination on health were not significant
(»>0.20). The interaction of place of birth with perceived

Table 2 Regression analyses testing relationship of perceived lifetime exposure to discrimination to self-reported health for the full group and for

each racial/ethnic group

Unadjusted models

Adjusted models

B SE Beta Partial R* B SE Beta Partial R
Full sample, no race interactions
Lifetime exposure to discrimination —-0.33 0.04 —0.27%** 0.07 -0.34 0.05 —0.28*** 0.07
Full sample, with race interactions
Lifetime exposure to discrimination —0.26 0.10 —0.21%* 0.01 -0.25 0.10 0.20%* 0.01
L-A contrast —0.15 0.08 —0.10* 0.01 —-0.21 0.08 —0.14%** 0.01
L-B contrast —-0.02 0.08 —-0.01 0.00 —0.04 0.08 —0.02 0.00
Discrimination X L-A -0.14 0.12 -0.07 0.00 —0.14 0.12 —-0.07 0.00
Discrimination x L-B —-0.09 0.12 —0.05 0.00 —0.11 0.12 —0.06 0.00
Lifetime exposure to discrimination in models stratified by racial/ethnic group
Asian —-0.40 0.08 —0.30%** .09 —-0.38 0.07 —(0.29%%* 0.08
Black —-0.36 0.07 —0.30%** .09 —-0.34 0.07 —0.29%%* 0.08
Latino(a) —0.26 0.11 -0.21* .04 —-0.24 0.11 —0.19% 0.03

Adjusted models included race, age, gender, place of birth, education, employment status, and student status

L-A Latino—Asian contrast, L-B Latino—Black contrast, Discrimination x L-A interaction term between lifetime exposure to discrimination and the
Latino—Asian contrast, Discrimination x L-B interaction term between lifetime exposure to discrimination and the Latino—Black contrast

*p<.05, ¥¥p<.01, ***p<.001
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discrimination also failed to reach significance (B=0.17,
SE=0.09, t=1.91, p<0.06).

TBypes of Discrimination

Analyses examining the association of discrimination
subscales with self-reported health are reported in Table 3.
Analyses indicated that social exclusion and threat contrib-
uted unique variance to the prediction of self-reported
health, even when all covariates were added to the
equation. The remaining two subscales, workplace/school
discrimination and stigmatization, were not significantly
associated with self-reported health. None of the interac-
tions between racial/ethnic group and each of the subscales
were significant (analyses not shown; betas for the
interactions ranged from —0.08 to 0.02, p values ranged
from 0.19 to 0.89), suggesting that the effects of each
subscale on self-reported health did not differ significantly
among Asians, Blacks, and Latino(a)s.

Mediation Analyses

In these analyses, we are testing the degree to which symptoms
of depression, symptoms of anxiety, and cynical hostility serve
as mediators of the relationship of perceived discrimination to
health. The three mediators are intercorrelated. Depressive and
anxious symptoms are highly correlated (»=0.84, p<0.0001).
Cynical hostility is moderately correlated with both symptoms
of depression (r=0.34, p<0.001) and anxiety (r=0.36, p<
0.001). Given potential concerns about multicollinearity, we
examined the effects of each mediator both separately and
jointly to aid interpretability.

Including the covariates in the multiple mediation models
did not change the outcome of the analyses, so we report only
the results from models that excluded the covariates. As
shown in Fig. 1, the total effect of lifetime exposure to
discrimination on self-reported health (C=—0.33, SE=0.04,
p<0.001) was reduced to non-significance (C'=—0.07, SE=
0.05, p<0.14) after accounting for the combined medita-

tional effects of depression, anxiety, and cynical hostility.
Depression, anxiety, and cynical hostility were all positively
associated with discrimination and negatively associated
with self-reported health. Estimates of the indirect effects
of discrimination on self-reported health through each of the
mediators are provided in Table 4. The total indirect effect
is significant, indicating that, together, depressive symp-
toms, anxiety, and cynical hostility mediate the effect of
perceived discrimination on general health. The combi-
nation of mediators accounts for about 79% of the
variance in the relationship between total lifetime
exposure to discrimination and self-reported health. An
examination of the indirect effects of lifetime discrimi-
nation through each of the specific mediators indicates
that depressive symptoms, anxiety symptoms, and cyni-
cal hostility all serve as mediators. None of the pairwise
contrasts of the indirect effects (i.e., depression vs.
anxiety; depression vs. cynical hostility, and anxiety vs.
cynical hostility) were significant, suggesting that there
are no significant differences in the mediating effects of
depression, anxiety, and cynical hostility in the relation-
ship of lifetime discrimination to self-reported health.
We conducted tests of multiple mediation for the social
exclusion and threat subscales as these were both found to
be associated with self-reported health in the regression
analyses. As shown in Fig. 2, the total effect of social
exclusion on self-reported health (C=-0.26, SE=0.04, p<
0.001) was reduced to non-significance (C'=—0.04, SE=
0.04, p<0.28) after accounting for the combined medita-
tional effects of depression, anxiety, and cynical hostility.
Depression, anxiety, and cynical hostility were all positive-
ly associated with social exclusion and negatively associ-
ated with self-reported health. The total indirect effect was
significant (see Table 4), indicating that the combination of
depression, anxiety, and cynical hostility mediates the effect
of social exclusion on self-reported health, and the indirect
effects of depressive symptoms, anxiety, and cynical
hostility were each significant. Together, the three media-
tors account for about 84% of the relationship of social

Table 3 Regression analyses testing relationship of discrimination subscales to self-reported health for the full sample, all subscales entered

simultaneously

Unadjusted models

Adjusted models

B SE Beta Partial R* B SE Beta Partial R*
Social exclusion -0.14 0.06 —0.14* 0.01 —0.14 0.06 —0.14* 0.01
Workplace/school discrimination —0.04 0.05 —0.04 0.00 —0.06 0.05 —0.06 0.00
Stigmatization —-0.00 0.06 —-0.00 0.00 —-0.01 0.06 —-0.01 0.00
Threat/harassment -0.15 0.05 —0.14* 0.01 -0.14 0.05 -0.13* 0.01

Adjusted models included race, age, gender, place of birth, education, employment status, and student status. None of the interactions of race/

ethnicity by subscale were significant (all p>0.19)
*p<.05, ¥¥p<.01, ***p<.001
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Fig. 1 Model testing depression, anxiety, and cynical hostility as
multiple mediators of the association between lifetime exposure to
discrimination and self-reported health. The numbers provided for
each path are regression coefficients and standard errors (SE) derived
from a bootstrap procedure. C represents the total effect of lifetime

exclusion to self-reported health, and the pairwise contrasts
of the indirect effects were not significant.

A similar pattern of results was observed when race-
related threat served as the independent variable. However,
the mediators did not fully account for the relationship
between threat and self-reported health. As shown in Fig. 3,
the total effect of threat on self-reported health was still
significant (C'=-0.11, SE=0.04, p<0.01) after accounting
for the combined meditational effects of depression,
anxiety, and cynical hostility. The significant total indirect
effect of the combined mediators (see Table 4) indicates
that depression, anxiety, and cynical hostility partially
mediate the relationship, with the combined mediators
accounting for about 62% of the variance in the relation-
ship. Each indirect effect was significant, and none of the
contrasts among the mediators was significant.

Finally, we tested the degree to which racial/ethnic group
moderated the mediating role of depression, anxiety, and
cynical hostility on perceived health. In these analyses, the
mediators were tested individually. We performed the
analyses as specified by Preacher and Hayes [100] to
determine whether race/ethnicity moderated the path from
the independent variable (i.e., lifetime exposure or one of
the subscales) to any of the mediators and/or from the
mediators to the dependent variable (i.e., general health).
Race/ethnicity did not moderate the mediating effects of
depression or anxiety or cynicism (all CI included 0) when
lifetime exposure or race-related social exclusion was the
independent variable.

When the results were repeated with race-related threat
serving as the independent variable, race/ethnicity signifi-
cantly moderated the relationship of race-related threat to
depression, but not to anxiety or cynical hostility; the
relationship is twice as strong for Latinos (B=0.51) as it is
for Asians (B=0.24) and Blacks (B=0.25; F(2,727)=3.77,
p<0.04). This, in turn, made the mediated effect, through
depression, of race-based threat on general health twice as

exposure to discrimination on self-reported health. C' represents the
direct effect of lifetime exposure to discrimination on self-reported
health after accounting for the effects of the mediators. All paths are
significant at p<0.001, except C" which is non-significant (ns)

strong for Latinos as for the other two groups, with
depression accounting for almost 100% of the association
between race-based threat and general health in Latinos,
44% in Asians, and only 30% in Blacks (a non-significantly
smaller percentage for Blacks than Asians because the
overall association between race-based threat and general
health is non-significantly larger for Blacks than Asians).

Discussion

The goal of this study was to clarify the nature of the
relationship between perceived racial or ethnic discrimination
and self-reported health. First, we examined variations by
race/ethnicity in the association between perceived discrimi-
nation and self-reported health in a sample of Asian, Black,
and Latino(a) individuals. Few prior studies have directly
compared the association of perceived discrimination with
health across multiple race and ethnic groups, and Asians have
not been included in such comparative studies [26, 29, 42,
52]. We found that perceived discrimination was significant-
ly associated with self-reported health in the overall sample
and accounted for 7% of the variance. The magnitude of the
association did not differ significantly across Asian, Black,
and Latino(a) subgroups. The size of the effect we observed
is comparable to or larger than the size of effects reported in
studies in which we could make direct comparisons between
standardized estimates or correlation coefficients [14, 30, 31,
42, 44, 49, 54].

A handful of studies have found smaller effects of
perceived discrimination on health for Latino(a)s than for
Blacks [26, 29, 42, 52]. In our study, the effects in the
Latino(a) sample, although smaller, were not statistically
different from those seen in the other groups. The finding of
racial and ethnic variations in the health effects of perceived
discrimination found in prior studies may be due, in part, to
the use of measures that are less sensitive to the experiences
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Table 4 Mediation of the effect
of perceived discrimination (to-
tal lifetime exposure, social ex-

Point estimate Product of coefficients Percentile 95% CI

clusion, and threat/harassment) SE Z Lower Upper
on self-reported health through
depression, anxiety, and cynical Lifetime exposure
hostility Indirect effects
Depression —0.1036 0.0302 —3.4303 —0.1696 —0.0455
Anxiety —0.0973 0.0304 —3.2036 —0.1627 —0.0364
Cynical hostility —0.0647 0.0195 -3.3172 —0.1032 —0.0271
Total —0.2656 0.0294 -9.0395 —0.3346 -0.2125
Contrasts
Depression vs. anxiety —0.0064 0.0555 —0.1147 -0.1324 0.0992
Depression vs. cynical hostility —0.0390 0.0363 -1.0752 -0.1173 0.0355
Anxiety vs. cynical hostility —0.0326 0.0374 —0.8723 —0.1129 0.0443
Social exclusion
Indirect effects
Depression —0.0864 0.0252 —3.4337 —0.1505 —0.0388
Anxiety —0.0796 0.0245 —3.2537 —0.1355 —0.0274
Cynical hostility —0.0546 0.0159 —3.4411 —0.0874 —0.0260
Total —0.2205 0.0242 —9.1020 —0.2713 —0.1746
Contrasts
Depression vs. anxiety —0.0068 0.0453 —0.1492 —0.1111 0.0928
Depression vs. cynical hostility —0.0318 0.0299 —1.0647 —0.0989 0.0275
Anxiety vs. cynical hostility —0.0251 0.0303 —0.8272 —0.0964 0.0424
Threat/harassment
Indirect effects
Depression —0.0647 0.0194 -3.3329 —0.1115 —0.0245
Anxiety —0.0626 0.0213 —2.9333 —0.1109 —0.0218
Cynical hostility —0.0376 0.0117 -3.2164 —0.0609 —0.0141
Total —0.1648 0.0218 —7.5626 —0.2160 —0.1192
Contrasts
Depression vs. anxiety —0.0022 0.0360 —0.0600 —0.0868 0.0767
CI confidence intervals generat- Depression vs. cynical hostility —0.0271 0.0227 —1.1942 —0.0812 0.0207
ed based on 1,000 bootstrap Anxiety vs. cynical hostility -0.0250 0.0249 -1.0037 -0.0828 0.0268

samples

of some groups over others. Williams and Mohammed [6]
have highlighted the importance of using measures of
discrimination that accurately and completely assess dis-
crimination as it is likely to be experienced by a given
group, or differences in responses may reflect measurement
error rather than actual differences in discrimination
experiences. We assessed perceived discrimination using
the PEDQ-CV, a multidimensional measure that is appro-
priate for making comparisons across groups, as there is
evidence of its reliability and validity in Asian, Black, and
Latino(a) samples [13, 92, 93] and among college students
and community-dwelling adults [13].

Our use of the PEDQ-CV allowed us to examine how
specific dimensions of discrimination, including race/
ethnicity-based social exclusion, workplace/school discrim-
ination, stigmatization, and threat or harassment, were
related to self-reported health. To our knowledge, this is

@ Springer

the first study that has examined the effects of these
dimensions of discrimination on the self-reported health of
racial and ethnic minority groups in the USA. Across all
racial/ethnic groups in this study, social exclusion and
threat/harassment were the two dimensions of discrimina-
tion that made unique contributions to poor self-reported
health, while stigmatization and workplace/school discrim-
ination were not uniquely associated with health when all
four subscales are entered simultaneously.

These findings are consistent with a study by Jaskinkaja-
Lahti et al. [31] of individuals from different ethnic groups
living in Finland. They report that measures of everyday
discrimination were negatively associated with perceived
health across their sample, and the size of the relationship
was similar to that seen in our sample. The everyday
discrimination measure included items assessing experien-
ces of social exclusion, stigmatization, and threat. In
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Fig. 2 Model testing depression, anxiety, and cynical hostility as
multiple mediators of the association between the social exclusion
dimension of discrimination and self-reported health. The numbers
provided for each path are regression coefficients and standard errors
(SE) derived from a bootstrap procedure. C represents the total effect

analyses conducted using a separate measure of workplace
discrimination, the authors found a much smaller, or
depending on the ethnic subgroup, an inverse relationship
with a measure of perceived health.

In the current study, the specific effects of workplace
discrimination on self-reported health were not significant
after controlling for the effects of social exclusion,
stigmatization, and threat. It may be the case that the harm
specifically associated with experiences of discrimination at
work is offset by the social and economic benefits of
employment. The coping strategies used to manage differ-
ent types of discriminatory experiences may also vary and
therefore account for different patterns of psychophysio-
logical response to threats to achievement (i.e., discrimina-
tion at work) vs. threats to belonging (i.e., race-related
social exclusion) or safety (i.e., race-related threat) [71].

The results of our mediational analyses provide evidence
that different dimensions of discrimination may affect health
through multiple pathways. As expected, the effects of race-
related social exclusion on self-reported health were fully
mediated by depression, anxiety, and cynical hostility. These
findings are consistent with research on the psychological

of exclusion on self-reported health. C' represents the direct effect of
exclusion on self-reported health after accounting for the effects of the
mediators. All paths are significant at p<0.001, except C' which is
non-significant (ns)

effects of all types of social exclusion/ostracism [102].
However, these psychological variables did not fully mediate
the effects of race-related threat on self-reported health and
suggest that additional biobehavioral mechanisms may be at
work. One possibility is that race-related threat evokes
compensatory behaviors (e.g., remaining indoors, avoiding
public places) that have an independent effect on health-
related behaviors (e.g., participation in recreational activi-
ties). This notion is consistent with other data suggesting that
perceptions of neighborhood safety are associated with
participation in physical activity [103]. Further research will
be required to test this and related hypotheses.

Finally, we examined in this study whether race/ethnicity
moderated the relationships of perceived discrimination to
self-reported health or moderated the mediating effects of
depression, anxiety, and/or cynical hostility. We found that
race/ethnicity did not moderate the overall relationship of
lifetime exposure or race-related social exclusion or threat
to self-reported health. Specifically, although the estimates
of the effects of perceived discrimination on health
appeared to be somewhat smaller for Latino(a)s in analyses
stratified by racial/ethnic group, tests of the interactions of

Depression
Anxiety 2
[ =]
7Y N
/& A\%
,\? n?‘% \,\ﬂ 22
/ Cynical Hostilit ¢
o -%\\ Yl Y 7, Jg’\\
S 2
Threat/harassment C=-27(8E=04) Self-reported Health
C'=-11(SE=.04)

Fig. 3 Model testing depression, anxiety, and cynical hostility as
multiple mediators of the association between threat/harassment
dimension of discrimination and self-reported health. The numbers
provided for each path are regression coefficients and standard errors

(SE) derived from a bootstrap procedure. C represents the total effect
of threat/harassment on self-reported health. C' represents the direct
effect of threat/harassment on self-reported health after accounting for
the effects of the mediators. All paths are significant at p<0.001
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race/ethnicity with perceived discrimination (or social
exclusion) revealed that race/ethnicity differences among
groups were not significant. Post hoc analyses to determine
whether we had sufficient power to detect race/ethnicity
differences in our study sample indicated that we had 80%
power to detect an interaction effect of 0.34 or larger. If the
magnitude of the interaction effect in the population was
the size of the interaction effects obtained in the present
study, we estimate that we would need a sample size of
over 4,500 individuals in order to have 80% power to detect
significant differences across race and ethnic groups (at p<
0.05). This suggests that the magnitude of any observed
effects is very small and that similarities among groups in
their response to race- and ethnicity-related maltreatment is
more important than the variations among groups. We
interpret this to mean that the noxious elements of
perceived discrimination have generalized effects across
racial/ethnic groups.

We also found in our study that race/ethnicity did not
moderate the mediating effects of depression, anxiety, and
cynical hostility in the relationship of either lifetime
perceived discrimination or social exclusion to self-
reported health. However, we did find some evidence that
race/ethnicity moderates the mediating role of depression in
the relationship of race-related threat to general health.
Depression partly mediates the relationship of race-related
threat to general health for all groups, but the effects are
stronger for Latino(a) than for Black or Asian individuals. It
is important to note that our Latino(a) sample was largely
composed of individuals of Puerto Rican and Dominican
descent. Our findings may not generalize across other
ethnic subgroups within the Latino(a) population. A larger
and more ethnically diverse sample would permit clarifica-
tion of subtle group differences in the effects of discrim-
ination on self-reported health. Future research, including
qualitative studies, will also be needed to understand the
circumstances in which individuals are experiencing race-
related threat to understand racial/ethnic differences in the
psychological sequelae of these exposures.

Several limitations of the study should be noted. Most
importantly, we employed convenience sampling and not
population-based recruitment. Consequently, we cannot
determine if between-group differences in levels of expo-
sure to racial or ethnic discrimination or in the relationship
of discrimination to health would also emerge in
population-based samples. We recruited from a wide variety
of locations, but our Asian sample was more likely to be
recruited from university vs. community settings. Overall,
slightly more than half the sample was recruited from
university settings. This resulted in the oversampling of
young people and students and limits the generalizability of
the findings. However, despite the diverse methods of
recruitment, the relationship of perceived racial or ethnic
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discrimination to self-reported health held across ethnic
groups and in both student and community samples. In
addition, the findings remained significant even when
controlling for factors potentially related to the variations
in recruitment sites, such as education level.

Another limitation is that the predictor, mediators, and
outcome of interest in this study were measured via self-
report, which could lead to inflated estimates of their
association. This would not explain, however, why certain
elements of discrimination (i.e., social exclusion and threat)
were uniquely associated with self-reported health or why
the psychological mediators fully accounted for the effects
of social exclusion but not threat. The three mediators are
significantly correlated, raising concerns about multicolli-
nearity. However, all three were independently linked to
self-reported health. This suggests that multicollinearity is
unlikely to have unduly influenced the outcomes.

In addition, although self-reported health has been
widely established as a good indicator of objective health
measures [9—11], it is not clear whether our results would
generalize to objective measures of overall health or
specific health conditions. Finally, the cross-sectional
nature of the study does not allow conclusions about the
causal relationships among perceived discrimination, psy-
chological mediators, and self-reported health. Although we
have argued that depression, anxiety, and cynical hostility
mediate the relationship between perceived discrimination
and health, it is also possible that these variables make
individuals more sensitive to the effects of race-related
maltreatment.

Despite its limitations, this study advances our under-
standing of the effects of perceived discrimination on health
by demonstrating that race/ethnicity-based social exclusion
and threat are associated with poor self-reported health for
Asians, Blacks, and Latino(a)s and that these associations
are due at least in part to the impact of social exclusion and
threat on psychological functioning. The similar effects of
discrimination observed across diverse race/ethnic groups
suggest that there is a particularly noxious element
associated with race-related exclusion and threat that
degrades health by promoting depression, anxiety, and
cynical hostility. The findings of this study underscore the
importance of recognizing and treating mental health
concerns in racial and ethnic minority patients, particularly
in the context of routine medical care. Addressing the
symptoms of depression and anxiety may help offset some
of the effects of racial or ethnic discrimination on health. In
future work, it will be necessary to develop and disseminate
strategies that can be used in clinical settings to efficiently
and appropriately assess the overall stress burden imposed
by racial or ethnic discrimination. Furthermore, it will be
valuable to determine whether different dimensions of
discrimination elicit different patterns of psychophysiolog-
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ical response or different coping responses and investigate
whether these responses influence health outcomes. Under-
standing the mechanisms through which race/ethnicity-
related maltreatment affect a range of health outcomes can
permit the development of more targeted and effective
interventions.
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