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ABSTRACT
Social Defeat and Psychotic Experiences in the United States: Findings from the Collaborative
Psychiatric Epidemiological Surveys
Hans Oh
Emerging studies have identified a specific kind of stress called social defeat, which
occurs when a person is dominated, humiliated, and oppressed by another person or group. The
sense of social defeat might play an important role in the development of psychosis. Meanwhile,
scholars have increasingly studied the occurrence of Psychotic Experiences, which are
expressions of psychosis that manifest in the general population without causing significant
distress or functional impairment. Very few studies have examined the relationship between
social defeat and Psychotic Experiences in the United States, and I utilize the Collaborative
Psychiatric Epidemiological Surveys to examine whether and to what extent three facets of
social defeat (everyday discrimination, major discriminatory events, and immigrant status)
predict risk for Psychotic Experiences. In the first paper, I analyzed the National Latino and
Asian American Survey and the National Survey of American Life, and found that among
Latino-, Asian-, and Black- Americans, everyday discrimination was associated with increased
risk for Psychotic Experiences in a dose-response fashion after adjusting for demographics and
socioeconomic status. Discrimination perpetrated at the interpersonal level seems to impart a
profound sense of defeat that raises risk for psychosis. In the second paper, I analyzed the
National Survey of American Life and found that among Black Americans, certain major
discriminatory events (being denied a loan, receiving unusually bad service, and police abuse)
were associated with increased risk for Psychotic Experiences after controlling for demographics
and socioeconomic status. Major events seem to capture a distal source of distress stemming
from the institutions and structures of society, elevating risk for psychosis among Black
Americans. In the final paper, I examined the National Comorbidity Survey Replication, the
National Latino and Asian American Survey, and the National Survey of American Life, and
found that immigration was not associated with increased risk for Psychotic Experiences in the
United States, supporting the extant literature that suggests immigrants are paradoxically
healthier than native-born populations. I discuss theoretical and practical implications of my
findings, and present future directions for research.
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Chapter I: Introduction
Our understanding of psychosis has evolved over the past few decades into what we now
conceptualize as a continuous phenotype that extends across a range of expressions. On the most
severe end of the continuum is psychotic disorder, which causes significant distress and
impairment in functioning. An example of a psychotic disorder is schizophrenia, which is rare
and only occurs in about 1% of the US population. The middle region of the continuum consists
of persistent psychotic symptoms, often emerging as features of non-psychotic mental illnesses.
On the least severe end of the continuum are psychotic experiences (PE), which are attenuated
hallucinations or delusions reported by ‘healthy’ people. PE are far more common than psychotic
disorders and occur in upwards of 7.2% of the US population (Linscott & van Os, 2013).
Most of the time PE are fleeting and innocuous; however, they do raise concerns. About
8-10% of those who report PE will develop a psychotic or non-psychotic disorder each year
(Kaymaz et al., 2012), meaning PE have some predictive utility (Fisher et al., 2013; Werbeloff et
al., 2012). Further, people with PE seem to seek treatment and perceive the need for help more
than those who do not report PE (Armando et al., 2010; DeVylder et al., 2014a; Murphy et al.,
2010; Oh et al., 2014; Yung et al., 2006), though distress associated with PE does not necessarily
predict transition into disorder (Power et al., 2015). PE also co-occur with other psychiatric
disorders (DeVylder et al., 2014), and are associated with suicide attempts among those with
suicidal ideation (DeVylder et al., 2015). These negative outcomes compel researchers to
examine the factors that increase risk for PE, and how these factors might inform prevention and
early interventions.

Proneness
(Experiences)

Persistence
(Symptoms)

Figure 1. The Psychosis Continuum
1

Impairment
(Disorders)

Social defeat stress
The diathesis-stress model posits that individual predisposition for illness –such as
biological or genetic traits –interacts with environmental stressors to produce mental illness
(Walker & Diforio, 1997). The biological processes by which stress can impact health are
complex, but one possible pathway is via the hypothalamic-pituitary-adrenal (HPA) axis –an
intricate set of interactions among three endocrine glands that work together to help humans
mobilize resources and respond to stress. Repeated activation of the HPA axis, however, can
result in the excessive production of cortisol, which over time can damage regions of the brain
(such as the hippocampus and the prefrontal cortex) that regulate hormone transmission, leading
to increased vulnerability to mental illness (Walker 2008; Corcoran, 2003).
Social defeat is a particular type of stress that was first observed in laboratory animals
(mice, pigs, and macaques) but may affect humans as well (see Bjorkqvist, 2001). Scientists
noted that when pitting two territorial male mice against each other, the defeated mouse would
begin to undergo changes in his cardiovascular, endocrine, and immune systems. Even just one
experience of defeat seemed to disrupt the mouse’s hormone and neurotransmitter responses,
resulting in behaviors that resembled depression, fear, sleep disturbance, and even addiction.
Similarly, based on observational studies conducted in colleges, prisons, and workplaces, people
who feel defeat can sustain physiological and psychological injuries. An example of this would
be victims of bullying, who often exhibit low self-esteem, loneliness, depression, anxiety, and
social isolation.
Researchers believe that social defeat may play a significant role in the onset and
exacerbation of psychosis (Selten & Cantor-Graae, 2005; 2007). In theory, chronic exposure to
social defeat can dysregulate dopamine production, which impacts the mesolimbic region of the
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brain, where hallucinations and delusions originate. The aberrant salience model (Kapur, 2003;
Howes & Kapur, 2009) posits that chaotic dopamine transmission might cause a person’s brain
to inappropriately process stimuli, drawing the person’s attention to things that he or she would
normally overlook, or leading the person to attribute meanings to things that are irrelevant
(Roiser et al., 2013). Aberrant salience can occur at the sub-threshold level, and may play a
critical role in how social defeat and discrimination precipitate PE.
Discrimination as a contributor to social defeat
Discrimination contributes to a sense of social defeat by increasing feelings of
subordination and exclusion. Racial and ethnic minorities are highly likely to encounter
discrimination, which according to the social defeat hypothesis may explain why the incidence of
schizophrenia is elevated among them (Sharpley et al., 2001; Fearon et al., 2006; Veling et al.,
2006), and why perceived disadvantage has been connected to risk for psychosis among Black
ethnic groups in the UK (Cooper et al., 2008; Reininghaus et al., 2010). But discrimination is a
broad concept that needs to be unpacked and contextualized. Much of the research that examines
the relationship between discrimination and psychosis has used simple measures of
discrimination and has been conducted in Europe. More studies are needed using stronger
measures of discrimination and PE in the US context, where racism is long-standing and
pervasive.
In the US, discrimination is multifaceted and occurs at multiple levels, from the
individual to the structural (Jones, 2000). That is, discrimination can be perpetrated at an interpersonal level, but can also be inflicted through institutions, structures, and social forces in the
interest of the dominant group while oppressing minority groups (Powell, 2008). Awareness of
social inequities can make social defeat more potent (see Harrell, 2011). Everyday discrimination
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has been shown to increase risk for psychotic disorders and sub-threshold symptoms in Europe,
but more research is needed to confirm this association in the United States. Major
discriminatory events should also increase risk for psychotic experiences, but empirical
verification is needed.
Immigration
Immigrants are vulnerable to discrimination, and tend to report increased risk for
psychotic disorder and psychotic experiences in Europe. However, no evidence of this
relationship exists in the US, though one study showed that amongst immigrants, acculturative
stress increases risk for PE (DeVylder et al., 2013). Little is known about whether or not
immigrants –who have often proven to be resilient to mental health problems –are at greater risk
for PE when compared with native-born populations. In fact, one study showed that firstgeneration Mexican immigrants were less likely to report psychotic symptoms, which would
ostensibly contradict the social defeat hypothesis (Vega et al., 2006). Throughout much of US
history, the dominant white society espoused the view that other races and ethnicities were
inferior, diseased, and morally bankrupt (Barkan et al., 2008; Park, 2004), leading to xenophobic
restrictions on immigration as well as the deportation of those already residing in the country.
Further, immigrants were often screened for sickness and illiteracy before being permitted into
the country. This might have ironically caused a selection effect that resulted in higher health
status among immigrants.
Aims
In this dissertation, I will examine the relationship between social defeat and psychotic
experiences in the United States by analyzing data from the Collaborative Epidemiological
Surveys, which is comprised of the following surveys:
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1. The National Comorbidity Survey (NCS-R; Kessler et al., 2004): a nationally
representative survey, predominantly White respondents, reflecting the general
population.
2. The National Latino and Asian American Survey (NLAAS; Alegria et al., 2004): a
household survey of Asians and Latinos.
3. The National Survey of American Life (NSAL; Jackson et al., 2004): a nationally
representative sample of African American households with Black Caribbean
respondents drawn from the same source neighborhoods.
This dissertation will consist of three independent but related papers addressing how the
discrimination and exclusion that characterize social defeat is associated with PE. Paper 1
focuses on the associations between everyday discrimination and PE among racial/ethnic
minorities (NLAAS & NSAL); Paper 2 focuses on the associations between major
discriminatory events and PE among Black Americans (NSAL); and Paper 3 focuses on the
associations between immigrant status and PE among a racially/ethnically diverse sample (NCSR, NLAAS, & NSAL). I conclude with directions for future research and implications for social
work practice.
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Chapter II: Perceived discrimination and psychotic experiences across multiple ethnic
groups in the United States

Introduction
Exposure to discrimination is a common experience for socially disadvantaged groups in
the United States, and has been associated with increased probability of mental illness (Pascoe
and Richman, 2009; Wamala et al. 2007). Environmental stressors such as discrimination are
associated with subordinate or outside status and contribute to a sense of “social defeat” (Selten
and Cantor-Graae, 2005; 2007), which may be particularly relevant to the onset and exacerbation
of psychotic symptoms among vulnerable individuals (Corcoran et al., 2003). In accordance with
the social defeat hypothesis, incidence of schizophrenia is high amongst certain immigrant and
ethnic minority groups (Cantor-Graae et al., 2005; Fearon et al., 2006; Sharpley et al., 2001;
Veling et al., 2006).
Population-based studies from Europe have found that perceived discrimination in
general is associated with the increased likelihood of reporting psychosis (Cooper et al., 2008;
Veling, 2013; Veling et al., 2007), with discriminatory verbal abuse increasing the odds of
psychosis by as much as two to three fold, and discriminatory physical attacks increasing the
odds of psychosis by three to five fold when compared with those who did not report experiences
of discrimination (Karlsen and Nazroo, 2002; Karlsen et al., 2005). Veling and colleagues (2007)
likewise found that the incidence rate for psychotic disorders was highest among ethnic groups
that reported the most severe discrimination at the group level, although this was not replicated
when examining individual-level perceived discrimination in a subsequent case-control study
(Veling et al., 2008).
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Psychotic disorders are stigmatized conditions, often characterized by experiences of
persecution and mistreatment (Thornicroft et al., 2009). As such, perceived discrimination may
be a consequence rather than a cause of psychotic disorders. It is therefore useful to examine the
associations between discrimination and the sub-threshold range of the psychosis continuum
(van Os et al., 2009), where the absence of a ‘psychosis’ label may make reverse causality less
likely.
Janssen and colleagues (2003) examined the relationship between discrimination and
psychotic experiences (PE) by analyzing data from The Netherlands Mental Health Survey and
Incidence Study (NEMESIS) –a longitudinal random population sample of 7076 adult
respondents, who were asked (yes/no) if they had experienced discrimination on the basis of
their skin color/ethnicity, gender, age, appearance, disability, or sexual orientation within the
past year. The authors found perceived discrimination to be associated with the onset of
delusional ideation but not hallucinatory experiences, possibly reflecting effects of chronic
discrimination on cognitive attributions of daily events (Gilvarry et al., 1999; Sharpley & Peters,
1999; Bentall et al., 2001). However, endorsement of discrimination items was uncommon in
their study and primarily consisted of age (6%) and gender (4%) discrimination. It is therefore
unclear whether and to what extent these findings would generalize to individuals who
experience more persistent forms of discrimination, which at severe levels can be traumatic
(Carter, 2007; 2010) and thus possibly lead to hallucinations (Kilcommons & Morrison, 2005;
Morrison & Petersen, 2003).
In this paper, I examine the relationship between perceived discrimination and psychotic
symptoms in a racially- and ethnically-diverse population-level sample from the United States
(US). To my knowledge, this is the first study to examine this relationship using a validated

12

measure of perceived discrimination that captures the frequency and range of day-to-day
discriminatory experiences in the general population. I expected to see associations between
discrimination and delusions (Janssen et al., 2003), but given the greater overall prevalence and
severity of perceived discrimination in my sample, I also expected to see associations between
discrimination and hallucinations as well.

Methods
Sample and procedures
This paper analyzed data from the National Latino and Asian American Survey (NLAAS)
(Alegria et al., 2004) and the National Survey of American Life (NSAL) (Jackson et al., 2004),
which were conducted between the years 2001 and 2003 using the World Health Organization
Composite International Diagnostic Interview (WHO CIDI; Kessler and Ustun, 2004). These two
datasets were amalgamated for the purposes of this analysis. The study population included noninstitutionalized adults over the age of 18 who were selected through a multistage probability
sampling strategy to achieve nationally representative samples of Asians, Latinos, and African
Americans living in the United States (Heeringa et al., 2004). Special supplements were used to
oversample from census block groups with high-density of individuals of Puerto Rican, Cuban,
Chinese, Filipino, Vietnamese, and Caribbean national origin (Heeringa et al., 2004). NonHispanic whites in the NSAL (N=891) were omitted from this analysis.
The response rate for the NLAAS was 75.7% (77.6% for Latinos, 69.3% for Asians) for
the main respondents, and 80.3% (82.4% for Latinos, 73.7% for Asians) for the second
respondents (Heeringa et al., 2004). The response rate for the core NSAL sample was 71.5%
(76.4% for the Caribbean supplement sample). Details on the sampling strategy and interview
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procedures have been described in depth elsewhere (see Heeringa et al., 2004; Pennell et al.,
2004; Alegria et al., 2004; Jackson et al., 2004). The analytic sample consisted of 8990
participants, 1945 of which were Asian, 2551 of which were Hispanic, 3200 of which were
African American, and 1294 of which were Afro-Caribbean American. The survey investigators
provided survey weighting (NSNLWT) and stratification (SESTRAT) variables to allow for the
analysis of the combined datasets (Heergina et al., 2007).
Measures
The WHO-CIDI 3.0 Psychosis Screen
Respondents were asked to report the lifetime presence of six specific PE from the WHOCIDI 3.0 psychosis screen, including: 1) visual hallucinations, 2) auditory hallucinations, 3)
thought insertion, 4) thought control, 5) telepathy, 6) delusions of persecution. Respondents that
positively endorsed any of these items were then asked if the experience had occurred in the past
12 months. The WHO-CIDI psychosis screen is a common measure of PE and has been validated
through associations with hospital admissions and the development of full psychotic disorder in a
dose-response fashion (Kaymaz et al., 2012). Responses were not considered a PE if the
experience took place in the context of falling asleep, dreaming, or substance use. Thought
insertion, thought control, telepathy, and delusions of persecution constituted the delusion
subtype.
A clinical reappraisal study revealed that most individuals (93%) with PE in the NLAAS
dataset did not meet criteria for psychotic disorder (Lewis Fernandez et al., 2009). To my
knowledge, no clinical reappraisal study has been published for the NSAL, and relevant data
were not released to the public. The schizophrenia diagnosis was only available through selfreport and thus did not serve as an exclusion criterion in the primary analyses, meaning my
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analyses may have included some individuals with clinical psychosis. I conducted additional
analyses with the exclusion of people who self-reported schizophrenia and discussed the findings
below.
The Everyday Discrimination Scale
Perceived discrimination was measured using the Everyday Discrimination Scale (EDS)
of the Detroit Area Study Discrimination Questionnaire, which aggregated perceptions of routine
discrimination over the course of an individual’s lifetime (Williams et al., 1997). This has been
validated as a reliable measure of perceived discrimination (Krieger et al., 2005) and has been
used to study African Americans (Taylor et al., 2004), Hispanic-Americans (Sribney and
Rodriguez, 2009; Fortuna et al., 2008), and Asian-Americans (Gee et al., 2007). Participants
were asked, “In your day-to-day life, how often have any of the following things happened to
you?” Then participants were asked to rate the frequency of nine discriminatory events using
following responses: almost everyday, at least once a week, a few times a month, a few times a
year, less than once a year, or never (Table 2). A subsample of participants indicated the main
reason that they believed was the basis of the discrimination by selecting from a fixed list of
attributions, including ancestry/national origin/ethnicity, gender/sex, race, age, height/weight,
skin color, and other. The Cronbach alpha for the overall sample was 0.90 (NLAAS: 0.91;
NSAL: 0.88). Studies of victimization have suggested that the perceived severity of social
stressors has greater influence of risk for psychotic experiences than the objective severity
(Groman et al., 2013).
Covariates
Demographic covariates included age, gender, education, immigration status, and race,
all of which were self-reported by participants as part of the WHO-CIDI battery. Clinical
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diagnoses of interest included substance use (alcohol abuse, alcohol dependence, drug abuse, or
drug dependence) and post-traumatic stress disorder (PTSD). Social isolation and urbanicity are
risk factors for psychosis that are also associated with discrimination; however, these variables
were not available in the public version of the datasets. Instead, I controlled for social interaction
using the use the WHO Disability Assessment Schedule, and I controlled for region (Northeast,
Midwest, South, West) and income-to-poverty ratio, which tend to correlate with urbanicity.
Analysis
All analyses were performed using STATA SE version 13. The EDS items were summed
into a continuous scale ranging from 0-45, which was used in sensitivity analyses to test whether
findings were robust even when discrimination was coded a few different ways. However, given
the skewed distribution of the sample and the possibility of a non-linear relationship between
discrimination and PE, the scale was discretized into five categories (0, 1-6, 7-10, 11-15, and 1645) that each consisted of roughly 20% of the sample, similar to the approach used by Kessler
and colleagues (1999) in the development of the EDS. A score of zero signified no experiences
of discrimination and served as the reference group. Separate unadjusted and adjusted
multivariable logistic regression models were used, first to examine the crude bivariate
relationship between perceived discrimination and PE, and second to examine the relationship
adjusting for demographic variables and clinical diagnoses. Effect sizes for all logistic regression
models were presented as odds ratios (OR) with 95% confidence intervals (CI). Adjusted logistic
regression models were used to examine the relationship between perceived discrimination and
specific sub-types of PE (auditory and visual hallucinatory experiences, and delusional ideation).
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Results
The sample
Approximately 87% of the total sample responded to both the perceived discrimination
and psychotic experience items. The total analytic sample consisted of 8990 individuals, 9.39%
of which reported a psychotic experience. Univariate Wald chi-square analyses revealed that
those with PE were more likely to be poor, born in the U.S., African-American, have a substance
use problem, have PTSD, and have impairment in social interactions. Those with PE were less
likely to be Asian and less likely to be from the South (Table 1). 79.01% of the analytic sample
reported experiencing some form of discrimination in their day to today life. Just over 18% of
the sample reported perceiving one or more kinds of discrimination on at least a weekly basis
(Table 2). 6226 respondents who endorsed perceived discrimination gave reasons that they
believed were the basis of the discrimination. The majority of these participants attributed
discriminatory experiences to their race (64.87% SE: 1.29), followed by other reasons (23.1%
SE: 0.97), height or weight (2.35% SE: 0.20), gender (3.7% SE: 0.29), and age (5.99% SE: 0.57).
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Table 1. Descriptive and bivariate comparisons of demographic and clinical variables between respondents with and
without PE
Characteristic
Total (n=8990)
No PE (n=8138)
PE (n=852)
Wald X2
Age (years)
18-29
30.12 (1.02)
30.00 (1.11)
31.32 (1.81)
0.39, p=0.531
30-44
35.91 (0.72)
36.17 (0.76)
33.44 (1.76)
2.10, p=0.150
45-59
20.89 (0.65)
20.73 (0.70)
22.37 (1.79)
0.75, p=0.388
60+
13.08 (0.60)
13.10 (0.60)
12.87 (1.78)
0.02, p=0.896
Gender
Male
48.17 (0.61)
48.33 (0.65)
46.66 (2.00)
0.62, p=0.433
Female
51.83 (0.61)
51.67 (0.65)
53.34 (2.00)
Income-to-poverty
0 (poor)*
12.69 (0.82)
12.24 (0.78)
17.04 (2.11)
9.19, p=0.003
1-2
40.63 (0.93)
40.41 (1.02)
42.78 (2.76)
0.61, p=0.437
3+ (non-poor)*
46.67 (1.29)
47.35 (1.34)
40.18 (2.83)
6.08, p=0.015
Education (years)
0-11
31.2 (1.29)
31.27 (1.43)
30.59 (2.14)
0.06, p=0.803
12
28.75 (0.78)
28.92 (0.82)
27.12 (2.09)
0.66, p=0.419
13-15*
22.66 (0.76)
22.18 (0.85)
27.37 (2.20)
4.74, p=0.031
16+
17.38 (0.93)
17.64 (0.99)
14.92 (1.81)
1.72, p=0.192
Immigrant Status
Immigrant*
40.13 (1.66)
41.32 (1.73)
28.60 (2.57)
18.59, p=0.000
Native Born
59.87 (1.66)
58.68 (1.73)
71.40 (2.57)
Race
Asian*
15.98 (1.26)
16.53 (1.34)
10.72 (1.12)
18.47, p=0.000
Hispanic
44.06 (2.37)
44.37 (2.46)
41.10 (2.87)
1.42, p=0.236
Af Carib
2.35 (0.18)
2.32 (0.19)
2.66 (0.52)
0.42, p=0.520
Af Am*
37.6 (2.02)
36.78 (2.07)
45.51 (2.96)
9.60, p=0.002
Clinical Diagnoses
Substance Use*
9.74 (0.64)
8.75 (0.54)
19.25 (2.85)
26.96, p=0.000
PTSD*
5.75 (0.35)
4.84 (0.36)
14.58 (1.44)
74.43, p=0.000
Region
Northeast
16.74 (1.09)
16.62 (1.14)
17.82 (2.03)
0.33, p=0.567
Midwest
11.81 (1.09)
11.41 (1.09)
15.65 (2.82)
2.87, p=0.093
South*
37.32 (2.65)
37.95 (2.75)
30.23 (2.67)
8.63, p=0.004
West
34.23 (2.59)
34.02 (2.66)
36.30 (3.17)
0.70, p=0.405
Disability
Social Interaction*
5.52 (0.39)
4.57 (0.37)
14.68 (1.67)
76.80, p=0.000
Weighted percentages and standard errors are adjusted for complex survey design. For all Wald Chi Square Tests,
df=1. *denotes significance, p<0.05
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Table 2. Descriptive and bivariate comparisons of discriminatory experiences between respondents with and without
PE
Discriminatory Experience
Total
No PE
PE
Wald X2
You are treated with less courtesy than other 7.56 (0.44)
6.93 (0.42)
13.63 (1.59)
28.15, p=0.000
people*
You are treated with less respect than other
5.93 (0.34)
5.44 (0.34)
10.69 (1.73)
13.77, p=0.000
people*
You receive poorer service than other people
3.28 (0.29)
2.96 (0.29)
6.39 (1.37)
9.78, p=0.002
at restaurants or stores*
People act as if they think you are not smart*
7.20 (0.52)
6.20 (0.50)
16.91 (2.11)
45.59, p=0.000
People act as if they are afraid of you*
3.63 (0.30)
3.00 (0.28)
9.66 (1.49)
41.23, p=0.000
People act as if you are not as good as they
9.75 (0.59)
8.67 (0.62)
20.19 (2.22)
34.34, p=0.000
are*
People act as if they think you are dishonest*
3.63 (3.00)
3.0 (0.28)
9.66 (1.49)
41.23, p=0.000
You are called names or insulted*
3.57 (0.33)
3.16 (0.35)
7.60 (1.34)
16.42, p=0.000
You are threatened or harassed
1.34 (0.17)
1.25 (0.18)
2.17 (0.68)
2.38, p=0.1253
Any of the above*
18.48 (0.80)
16.79 (0.79)
34.84 (2.67)
55.97, p=0.000
% (SE) of individuals who reported experiencing the discriminatory event at least once a week or more. Weighted
percentages and standard errors are adjusted for complex survey design. For all Wald Chi Square Tests, df=1.
*denotes significance, p<0.05

Regression models
When compared with those who have never experienced discrimination, individuals in
the highest frequency of discrimination category (the top 20% of individuals who scored 16 or
higher on the 0-45 discrimination scale, herein referred to has the ‘high’ discrimination category)
were over three times more likely to report PE, both lifetime and 12-month, adjusting for
demographic covariates and clinical disorders (Table 3). The five categories of discrimination
were combined into a single ordinal variable in order to conduct a linear trend test, which
confirmed that the odds of PE increased with greater exposure to discrimination (z=12.22,
p<0.001).
When compared with the non-poor, individuals below the poverty line were almost 70%
more likely to report a lifetime PE. Lifetime substance use increased the likelihood of lifetime
PE by 70%, and 12-month PE by over 60%. A lifetime diagnosis of PTSD was associated with a
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two-fold increase in probability of reporting a lifetime PE, and over 80% increase in probability
of 12-month PE. Any amount of impairment in social interaction increased risk of PE by over
two-fold, both lifetime and 12-month. When compared with living in the West, living in the
South was associated with an approximately 40% decreased risk of lifetime PE and almost 50%
decreased risk in 12-month PE.
The associations between discrimination and the specific subtypes of PE also revealed
linear trends (Figure 1). When compared with those who never experienced discrimination, the
high discrimination category was almost four times more likely to report a lifetime auditory
hallucination, almost three times more likely to report a lifetime visual hallucination, and over
four times more likely to report a lifetime delusion adjusting for demographic covariates and
clinical disorders.
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Table 3. Multiple logistic regression models of associations between lifetime PE and discrimination and covariates
12-Month
Lifetime
Discrimination (0-45)
16-45 (High)
4.959***
3.257***
4.197***
3.262***
11-15
2.383**
1.972**
2.642***
2.432***
7-10
1.863*
1.619+
1.585
1.497
1-6
1.523
1.419
1.283
1.240
0 (Ref)
1.000
1.000
1.000
1.000
Age (Years)
18-29 (Ref)
1.000
1.000
30-44
0.979
0.973
45-59
0.956
1.199
60+
0.856
1.443*
Gender
Female
1.319+
1.104
Male (Ref)
1.000
1.000
Income-to-poverty ratio
0 (Poor)
1.352
1.686*
1-2
0.902
1.243
3+ (Nonpoor - Ref)
1.000
1.000
Education (Years)
1.000
1.000
0-11 (Ref)
12
0.715
0.955
13-15
0.700
1.239
0.767
1.035
16+
Immigrant Status
Immigrant
0.721+
0.863
1.000
1.000
Native Born
Race
Asian
0.569+
0.714
1.008
0.984
Hispanic
Af Carib
1.345
0.968
Af Am
1.000
1.000
Clinical Diagnoses
Substance Use
1.612**
1.705**
PTSD
1.861**
2.055***
Region
Northeast
0.725
0.850
Midwest
1.006
0.922
South
0.523**
0.608***
West
1.000
1.000
Disability
2.033***
Social Interaction
2.367***
Values indicate Odds Ratios; ***p<0.001, **p<0.01, *p<0.05, +p<0.10
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Figure 1. Discrimination and psychotic experience subtypes
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Adjusted for age, gender, income-to-poverty ratio, education, immigration status, race, substance use, PTSD, region,
social interaction, and complex survey design.

Additional Analyses
Recoding of the discrimination variable continuously or dichotomously did not affect
major estimation of OR’s, in that more discrimination always signified greater likelihood of the
presence of PE. In order to confirm my findings with respect to the sub-types of PE, I regressed
perceived discrimination against auditory hallucinatory experiences after dropping all
respondents who also reported visual hallucinatory experiences and delusional ideation (and
similarly for the other sub-types), revealing linear trends comparable to my original models.
Also, in accordance with previous studies of PE using these data (DeVylder et al., 2013a), I
dropped respondents with self-reported history of schizophrenia diagnosis from the analytic
sample to eliminate the possibility that individuals with schizophrenia may be driving the
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relationship between discrimination and PE. Effect sizes diminished slightly but not to a
meaningful degree.
To account for the possibility that different attributions of discrimination can have
distinctive effects, I ran additional analyses using the subsample of individuals who indicated a
perceived reason for the discrimination (N=6225). I created an interaction variable between the
continuous measure of discrimination and the attribution of discrimination (racial vs. nonracial);
however, I did not detect any significant moderating effects. I then re-ran models stratifying for
race, but my findings did not reveal effect modification.

Discussion
To my knowledge, this is the first study to analyze discrimination and PE among several
large racially/ethnically diverse population-level samples based in the United States, using
validated measures of discrimination. I found that perceiving discrimination at moderate to high
levels predicts PE in a linear dose-response fashion. This expands Janssen and colleagues' (2003)
study where endorsement of discrimination was minimal (approximately 12%), as opposed to my
sample where discrimination was pervasive and frequent (80% endorsing at least some
discrimination, 18% endorsing weekly discrimination or more). Further, Janssen and colleagues
used a yes/no item to indicate the experience of discrimination; however, this study used a more
comprehensive measure of discrimination, capturing the range and frequency of nine everyday
discriminatory events.
The social defeat hypothesis suggests that being subordinated and humiliated can have a
profound impact on the neurotransmitter and hormones that regulate brain functioning and
behaviors, and other social stress models suggest behavioral sensitization to discriminatory
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experiences may increase vulnerability to psychosis (Myin-Germeys et al., 2005; Selten and
Cantor-Graae, 2005; 2007; van Winkel et al., 2008). Studies have shown that this is also true for
sub-threshold positive psychotic symptoms, including delusions as well as hallucinations
(DeVylder et al., 2013b). In accordance with my expectations, I found that discrimination
predicted all subtypes of psychotic symptoms.
Prior studies of sub-threshold psychosis found discrimination to only predict delusional
ideation (Janssen et al., 2003), or negative schemas (Saleem et al., 2013). Researchers have
speculated that discrimination may elicit cognitive responses, such as paranoid attribution, that
engender these delusional ideations. However, my analyses also found significant associations
between perceived discrimination and hallucinatory experiences, possibly reflecting the effects
of greater severity and frequency of discrimination in my sample. Conceivably, high levels of
discrimination may take on a traumatic quality (Carter, 2007), leading to negative cognitions
about the self, perceptual re-experiencing of trauma, or depersonalization, which may confer
vulnerability to hallucinatory experiences (Kilcommons and Morrison, 2005).
Since my study is preliminary, I must acknowledge a number of potential limitations.
First, the items of the EDS may be difficult to differentiate from the paranoia and persecutory
delusion screening items. However, since the majority of respondents with PE endorsed
hallucinations, I can reasonably rule out collinearity given the minimal overlap between the
constructs of perceived discrimination and hallucinations. I ran models looking at perceived
discrimination and hallucinations only, and found that the associations persisted.
Second, as with all cross-sectional data, the observed associations may run in the reverse
direction such that PE may cause greater perception of discrimination. While delusional
ideations, particularly in the form of persecutory delusions, may potentially increase the
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likelihood of perceiving discrimination, hallucinatory experiences are much less likely to do the
same. Still, studies have shown that across the world, people with schizophrenia experience
stigma (van Zelst, 2009) and increased exposure to discrimination (Thornicroft et al., 2009).
Individuals with PE by definition do not carry a diagnostic label and should thus be less
susceptible to stigma and discrimination; however, it is worth mentioning that displaying
characteristics consistent with psychosis risk (e.g. unusual thought content) may increase stigma
regardless of a label (Anglin et al., 2013; Yang et al., 2010; Yang et al., 2013), or may elevate
risk for other diagnostic labels (Fisher 2013).
Third, this study was unable to account for urbanicity, which has been associated with
psychosis (Krabbendam and van Os, 2005; Kelly et al., 2010; Pedersen and Mortensen, 2001;
van Os, 2004). Given the restrictions on the data, I only attempted to capture urbanicity
indirectly through region and poverty, since the US census shows the West to be the most
urbanized region of the country, and the South to be the most rural and impoverished (U.S.
Census Bureau, 2010; 2011). Studies should also take into account ethnic density, which can
influence a number of mental and physical health outcomes (Becares et al., 2012; Syed and Juan,
2011), and can potentially buffer the association between racial/ethnic discrimination and
psychotic experiences (Das-Munshi et al., 2012). For the present study, data on ethnic density
was not available, and so I emulated Janssen and colleagues (2013) by examining both racial and
non-racial discrimination.
My findings highlight the need to identify underlying pathways that might connect
perceived discrimination with PE. I controlled for social interaction using the WHODAS and
found that impairment in social functioning was a risk factor for PE; however, future research
should use more comprehensive measures to examine whether and to what extent social
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withdrawal serves as a conceptual mediator that connects discrimination to hallucinations and
delusions, potentially by way of social deafferentation (Hoffman, 2007). In the same vain, I
found that lifetime PTSD increased risk for PE; however, as stated earlier, trauma and adversity
may play an important mediating role beyond serving merely as a confounding variable
(Hammer et al., 2000; Morgan et al., 2007; Read et al., 2005).
Another limitation of this study is its treatment of race as monolithic categories, as there
was not sufficient statistical power to distinguish between the various ethnicities that constitute a
racial category. Also, the PE measure may have captured culturally sanctioned experiences (i.e.
cultural paranoia) instead of true delusional ideation or hallucinatory experiences. Indeed,
paranoia may even represent a healthy coping strategy in a discriminatory environment (Sharpley
et al., 2001). However, culturally sanctioned experiences only explained a minority of positive
responses in a nationally-representative sample (Kessler et al., 2005). Future studies can test to
see whether various social categories have differential vulnerabilities to discrimination and can
explore whether the relationship between discrimination and PE is moderated by racial/ethnic
identity or community affiliation.
PE may be clinically significant and may warrant treatment (Murphy et al., 2012;
DeVylder et al., 2014), thus it is important to detect and respond to PE with an appropriate and
timely level of care (Oh et al., 2014). Identifying perceived discrimination as a potential risk
factor for PE can inform prevention and intervention efforts to alleviate the stress associated with
being in a subordinate or outsider status. Also, treatments for PE can utilize support groups that
bring people of the same social category together, since studies suggest that group-orientation
and social support may buffer or moderate the effects of discrimination (Bierman et al., 2005;
Das-Munshi et al., 2012; Lee, 2005; Seller and Shelton, 2003; Seller et al., 2003). Existing
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efforts to counteract discrimination at the community level also allow the opportunity to test
whether such efforts have an effect on the incidence of psychotic experiences, which would both
support a causal relationship between discrimination and psychosis and provide initial insight on
how to use this information to reduce risk.
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Chapter III: Major discriminatory events are associated with increased risk for psychotic
experiences among Black Americans
Introduction
When compared with White Americans, Black Americans have comparable or lower
rates of most major psychiatric disorders, including mood, anxiety, and substance use disorders
(Cogburn, Griffin & Jackson, 2014; Miranda, 2008; Williams & Mohammed, 2009). These
findings are paradoxical considering the disadvantaged status of Black Americans and the
subsequent exposure to social stressors that increase risk for mental distress and illness in the
general population (Keyes, 2009). The prevalence of schizophrenia, however, does not conform
to the morbidities of other disorders, and affects Black Americans about two times more than
White Americans (Bresnahan et al., 2007). Socioeconomic status only partially explains this
racial disparity, leading researchers to investigate the impact of specific social stressors on
psychosis (Tandon et al., 2008), since stress seems to play a key role in the development of
schizophrenia and sub-threshold expressions of psychosis (Corcoran et al., 2003).
Racism, discrimination, and social defeat among Black Americans
Given the legacy of racism in the US, discrimination is a common yet complex social
determinant of mental health for Black Americans that warrants deeper investigation. The impact
of discrimination on health and mental health has been the subject of numerous studies (e.g.
Broman, Mavaddat & Hsu, 2000; Clark et al., 1999; Fisher et al., 2000; Greene et al., 2006;
Kessler et al., 1999; Krieger et al., 2005; Landrine & Klonoff, 1996; Swim et al., 2003; Sellers &
Shelton, 2003; Williams et al., 1997), though researchers have only recently begun to explore the
extent to which discrimination impacts risk for psychosis. Existing research in this area draws
from social stress theories, casting discrimination as a marker of social disadvantage that
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increases exposures to stressors and impedes access to salutary resources (Pearlin & Bierman,
2013). As such, studies have found that social disadvantages increase risk for psychosis (Heinz et
al., 2013; Morgan et al., 2008; 2009).
In theory, discrimination contributes to a sense of ‘social defeat’ (Selten and CantorGraae, 2005, 2007), which some researchers have argued elevates the incidence of schizophrenia
among ethnic minorities (Sharpley et al., 2001; Fearon et al., 2006; Veling et al., 2006). Indeed,
being in a disadvantaged social position has been connected to elevated risk for psychosis, as
found among Black ethnic groups in the UK (Cooper et al., 2008; Reininghaus et al., 2010). A
person can feel social defeat after being physically or symbolically demeaned, humiliated, and
denigrated —despite vain attempts to contest or resist —resulting in a sense of loss or failure
(Luhrmann, 2007). Chronic exposure to aversive experiences (e.g. being subordinated and
ostracized) may also sensitize the mesolimbic dopamine system in the brain, which putatively
engenders delusions and hallucinations (Howes & Kapur, 2009). For Black Americans, social
defeat may become more salient the more the individual becomes aware of the inequality and
oppression that is endemic to society (see Harrell, 2011).
Much of the literature examining the effects of discrimination on psychosis has defined
discrimination as overtly prejudicial behaviors, perpetrated by individuals who possess irrational
ideas or beliefs about a group of people. Discrimination thus becomes purely a social
psychological phenomenon examined at the individual level (Bonilla-Silva, 1997). But scholars
have argued that racist ideology does not merely influence individual behaviors, it also pervades
the very structures of society, preserving the interests of the dominant class. Racism is an entire
“system of power unevenly distributed along racial lines resulting in the oppression and
exclusion of non-White groups” (Harrell, 2011, p.144). This system of power not only gives rise
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to interpersonal discrimination, but also produces institutional, cultural, and structural forms of
discrimination that operate through numerous and complex pathways to impact health (Harrell,
2000; Harrell, 2011; Clark et al., 1999; Krieger 1994; Paradies, 2006). Social conditions are
fundamental causes of disease (Link & Phelan 1995; Phelan et al., 2004), and research has yet to
analyze how the many facets of racism operate within these social conditions to give rise to
psychosis.

Discrimination and psychosis
European population-based studies have found that general discrimination is associated
with the increased likelihood of reporting psychotic disorder (Veling et al., 2007; Veling, 2013),
with discriminatory verbal abuse increasing the odds of psychotic disorder by two to three fold,
and discriminatory physical attacks increasing the odds by three to five fold when compared with
those who did not report any experiences of discrimination (Karlsen & Nazroo, 2002; Karlsen et
al., 2005). Veling and colleagues (2007) also found that the incidence rate for psychotic disorder
was highest among ethnic groups that reported the most severe discrimination at the group level,
although this was not true at the individual-level according to a subsequent case–control study
(Veling et al., 2008).
In recent years, researchers have increasingly studied the prevalence and impact of
psychosis at the sub-threshold level, which manifests in the general population without creating
clinically significant distress or impairment (Johns & van Os, 2001). These psychotic
experiences (PE) have been reported in upwards of 7% of the general population (Linscott &
Van Os, 2010). Those who endorse PE seem to feel the need for treatment (Devylder et al., 2013;
Oh et al., 2014), have higher risk of transitioning into full psychotic disorders when compared
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with those without PE (Kaymaz et al., 2012; Werbeloff et al., 2012), and also tend to endorse
other psychiatric disorders (DeVylder et al., 2014).
Examining the relationship between discrimination and PE is important because such
analyses may be able to circumvent issues of reverse causality. Individuals who are diagnosed
with psychotic disorders can face tremendous stigma, persecution, and mistreatment (Thornicroft
et al., 2009), calling into question whether discrimination is actually a result of psychosis rather
than the reverse. Particular symptoms such as paranoia may also bias individuals towards
reporting experiences of discrimination. One way to help clarify the causal direction is to
examine associations between discrimination and the sub-threshold range of the psychosis
continuum, since individuals with PE have not received a formal ‘psychosis’ label nor are they
typically in treatment, evading much of the stigma associated with the condition. Only a few
studies have examined the association between discrimination and PE.
In Europe, Janssen and colleagues (2003) analyzed data from The Netherlands Mental
Health Survey and Incidence Study (NEMESIS)—a random general population sample of 7076
adult respondents, who were asked (yes/no) if they had ever experienced discrimination on the
basis of their skin color/ethnicity, gender, age, appearance, disability, or sexual orientation
within the past year. Discrimination was associated with delusional ideation but not hallucinatory
experiences, possibly reflecting the effects of discrimination on cognitive attributions of daily
events (Gilvarry et al., 1999; Sharpley & Peters, 1999; Bentall et al., 2001). However,
interpretation of these findings is limited by the fact that only individuals who were fluent in
Dutch could participate in the survey, thus excluding many racial and ethnic minorities. As such,
only a small percentage of their sample endorsed discrimination over the past year, primarily
attributing the discrimination to age (6%) and gender (4%), which likely does not correspond to
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the systemic, structural, and pervasive racism present in the United States. Their measure did not
capture the frequency of discrimination or the types of major discriminatory events over a
lifetime. In contrast, my first paper examined samples of racial and ethnic minorities who
commonly experienced discrimination, and found that everyday discrimination was also
associated with delusional ideation as well as auditory and visual hallucinations in a doseresponse relationship.

Major discriminatory events
The aforementioned studies defined their explanatory variable using measures of
everyday discrimination (Essed, 1991; Harrell, 2000), which corresponds to the minor events or
daily hassles found in the stress literature (e.g. Monroe, 1983; Kanner et al., 1981). Everyday
discrimination includes incidents such as being treated with less courtesy and respect, receiving
poor service at a restaurant, being threatened and harassed, and being regarded as unintelligent,
dangerous, dishonest, and unworthy. These events tend to occur repeatedly and frequently
throughout a person’s life (i.e. chronic) and tend to have an immediate impact on a person’s
thoughts, feelings, and actions (Lazarus & Folkman, 1984, p.231). However, everyday
discrimination is primarily used to make inferences at the individual level without accounting for
the fact that discrimination is grounded in the unequal foundations of society.
As a conceptually distinct phenomenon, major discriminatory events correspond to what
the stress literature refers to as major life events (Dohrenwend et al., 1978; Kanner et al., 1981),
which are more severe or distressing incidents that occur less frequently than minor events or
daily hassles. Major life events may have a different impact on mental health (Kessler et al.,
1999), possibly because the nature of the events can be distal (Wagner et al., 1988). Examples
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include being unfairly fired, abused by the police, prevented from moving into a neighborhood,
among others (see Table 1). When compared with everyday discrimination, these major events
may serve as better proxies for structural discrimination because they implicate entire
establishments, communities, and institutions. Experiencing these events raises awareness of
one’s earning power and rewards in the labor market, one’s value as a consumer in the service
sector, one’s relationship to the police state, one’s chances of residing in a validating or hostile
neighborhood, one’s access to financial, educational, and social institutions. And so while
measures of everyday discrimination capture how racist ideology is expressed in interpersonal
encounters, major discriminatory events elucidate, at least in part, how racist ideology is
embedded in the values, practices, and arrangements that perpetuate the power and privilege of
the dominant class (Bonilla-Silva 1997, 2001, 2006).
To my knowledge, only one study has examined the effect of major discriminatory events
on PE. Anglin and colleagues (2014) analyzed a sample of 650 young adults in an urban context
who were predominantly immigrant or racial/ethnic minorities, and found that discrimination
was associated with increased odds of endorsing cognitive disorganization, unusual thinking,
perceptual abnormalities, and paranoia. The authors used a measure of discrimination that asked
respondents whether they had been hindered, hassled, or devalued because of their race,
ethnicity, or color in various situations, including: seeking employment, working, seeking
housing, seeking medical care, getting service in a store, getting credit or a bank loan, on the
street or in a public setting or at school, from the police or in the courts (Krieger, 2005). The
effects were likely underestimated due to fact that the sample was restricted to adults aged 18-27
years old, who may not have had a chance to experience being denied a loan, not getting
housing, and so forth. Moreover, the highest endorsement in this sample was discrimination that
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occurred on the street or in a public setting, which more closely aligns with the concept of
everyday discrimination.
Still, Anglin’s study exemplifies the reality that major discriminatory events occur in
various domains of life. However, no theory exists to explain why specific kinds of
discriminatory events would have certain effects on psychotic experiences. Using a
predominantly white sample, Kessler and colleagues (1999) disaggregated the major
discrimination into individual events, and found that employment related discrimination (e.g.
being fired or not being hired) predicted psychological distress, while not being hired, being
hassled by police, and being denied a bank loan predicted major depression. Their analyses were
largely exploratory and showed that different events did in fact have different effects on mental
health, but they did not offer a framework to guide future studies. Further, their analyses have yet
to be replicated using PE as the main outcome of interest, or using samples of Black Americans
in the general population.

Aims and Hypotheses
Using the National Survey of American Life (NSAL; Jackson et al., 2004), I examined
the associations between major discriminatory events and PE among a sample of Black
Americans. I hypothesized that (a) endorsement of major discriminatory events across multiple
domains would be associated with increased probability of reporting lifetime PE; and (b) major
discriminatory events would be associated with all experiences, including hallucinatory
experiences and delusional ideation.
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Methods
Sample and procedures
This paper analyzed data from the National Survey of American Life (NSAL) (Jackson et
al., 2004), a national household probability sample of 5191 Black Americans (3570 African
Americans and 1621 Caribbean Black Americans) that was conducted between the years 2001
and 2003 using the World Health Organization Composite International Diagnostic Interview
(WHO CIDI; Kessler and Üstün, 2004). The study population included non-institutionalized
adults over the age of 18 who were selected through a multistage probability sampling strategy to
achieve nationally representative samples of African Americans living in the United States
(Heeringa et al., 2004). Special supplements were used to oversample from census block groups
with high-density of individuals of Caribbean national origin (Heeringa et al., 2004). NonHispanic whites in the NSAL (n=891) were omitted from this analysis because they did not
complete the psychosis screen. The response rate for the overall NSAL sample was 72.3%
(70.7% for African American and 77.7% for the Caribbean Blacks). Details on the sampling
strategy and interview procedures have been described in depth elsewhere (see Pennell et al.,
2004). The survey investigators provided survey weighting (NSALWTCT) and stratification
(SESTRAT) variables.
Of the 5191 respondents, 197 were dropped because they did not complete the psychosis
screen. Out of the remaining 4994 respondents, 450 respondents did not complete all nine
discrimination items; respondents who answered ‘not applicable’ or ‘don’t know’ on any of the
discrimination items were dropped. Individuals with missing values on other demographic
variables of interest were also dropped (n=5), resulting in a total analytic sample of 4539
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respondents, 3134 of which were African–American (93.17%, weighted), and 1405 of which
were Afro-Caribbean American (6.83%, weighted).

Measures
WHO-CIDI 3.0 Psychosis Screen
Respondents were asked to report the lifetime presence of six specific PE from the WHOCIDI 3.0 psychosis screen, including: (1) visual hallucinations, (2) auditory hallucinations, (3)
thought insertion, (4) thought control, (5) telepathy, (6) delusions of persecution. Responses were
not considered a PE if the experience took place in the context of falling asleep, dreaming, or
substance use. Thought insertion, thought control, telepathy, and delusions of persecution
constituted the delusion subtype. Endorsing at least one of these experiences during one’s
lifetime constituted a positive endorsement of lifetime PE.
Given the poor retest consistency between earlier CIDI diagnostic field interviews and
clinical follow-up diagnostic interviews for psychotic disorder (Kendler et al., 1996), the WHOCIDI 3.0 psychosis screen did not use a diagnostic module for full psychotic disorder and
therefore only captured sub-clinical psychosis. The WHO-CIDI psychosis screen is a common
measure of PE and has been validated through associations with hospital admissions and the
development of full psychotic disorder in a dose–response fashion (Kaymaz et al., 2012).

Major Discrimination
Discrimination was assessed using a questionnaire adapted from the Lifetime
Discrimination sub scale of the Detroit Area Study Discrimination Questionnaire (DAS-DQ;
Taylor, Kamarck, & Shiffman, 2004), and had a Cronbach’s alpha of 0.64. Respondents
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indicated whether or not they had ever experienced nine specific major discriminatory events in
their lifetimes (Table 2). Due to the skewed distribution of the data, I created a variable that
counted how many of the nine discriminatory events were endorsed by the respondent, and I
discretized this count variable into three categories, representing 0, 1-2, and 3+ discriminatory
events, consistent with prior studies (e.g. Chae et al., 2012). About 38.32% of the weighted
sample reported no discriminatory events, 40.66% reported one or two types of events, and
20.91% reported three or more types of events.
I decided to analyze general discrimination and not solely racial discrimination for a
couple of reasons. First, respondents were given the option to choose one aspect of their
identities that made them subject to each of the discriminatory events. While the majority of
respondents believed they were discriminated against based on their race/ethnicity, some
believed they were discriminated against on the basis of their gender, sexual orientation, religion,
and other reasons. The attribution categories were mutually exclusive and did not allow for the
possibility of intersectionality (Crenshaw, 1991; Cole, 2009; Collins, 2000), which posits that
people are oppressed according to their multiple social identities. For instance, a person can be
discriminated against on the basis of both race and gender, which taken together confer a unique
burden on the individual; however, the discrimination measure in my study would not allow for
this kind of intersectionality, prompting me to use general discrimination.
Second, discrimination is primarily measured through subjective self-report, and I argue
that discrimination can be racist even though the person experiencing it does not acknowledge
the event as such. While attributions may play an important role at the inter-personal level, I
argue that because structural racism is subtle, covert, and implicit (Boniila-Silva, 1997),
attributions may be less relevant for my analyses. Take for instance the fact that neighborhood-
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related discrimination (e.g. home mortgage lending practices, redlining, blockbusting, racial
steering) is not always detectable and yet has long-term and indirect effects on health by way of
residential segregation and subsequent deprivations of resources (e.g. barriers to quality schools
and employment opportunities) and exposures to environmental stressors. Thus I chose to focus
on general discrimination given the distal nature of major discriminatory events.

Covariates
Demographic covariates included ethnicity, age, sex, marital status, and education level,
all of which were self-reported by participants as part of the WHO-CIDI battery. Clinical
diagnoses of interest included substance use (alcohol abuse, alcohol dependence, drug abuse, or
drug dependence) and post-traumatic stress disorder (PTSD) because these variables are often
associated with discrimination and ethnic minority status. Urbanicity is a risk factor for
psychosis that is also associated with discrimination, and so I controlled for both region
(Northeast, Midwest, South, West) and income-to-poverty ratio, which tend to correlate with
urbanicity. Also, because of the social deafferentation hypothesis (Hoffman, 2007) that states
symptoms arise from loss of social contact, I also controlled for social interaction using the
WHO Disability Assessment Schedule, which is a reliable instrument to assess health and
disability in the general population (Ustun, 2010; Chopra et al., 2004).

Analyses
I performed all analyses using STATA SE version 13, and conducted primary analyses
using completed cases. I first used simple bi-variable logistic regression to examine the
individual effects of each major discriminatory event on PE. While exposure to discriminatory
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events may contribute stress that increases risk for PE, persecutory delusions can also make a
person inclined to mistakenly interpret events as discrimination. This reverse causality problem
is less evident with respect to hallucinations. And so I analyzed PE subtypes (visual, auditory,
delusional) to show that the effect of discrimination on PE is not purely driven by delusions.
After running bi-variable models between each event and PE, I ran multivariable logistic
regression models adjusting for demographic variables, socioeconomic status, and co-occurring
psycho-social problems. I then ran adjusted models using a count of major discriminatory events.
I reported effect sizes as odds ratios (OR), and given the size of my sample and the number of
tests I ran, I set the alpha at a more conservative level of 0.01, and defined p-values less than
alpha=0.05 as marginally significant.

Missing Data
Missing data became problematic when using the discrimination measure, since
individuals who reported ‘not applicable’ and ‘I don’t know’ on any one of the nine items were
dropped from the analyses. To verify my findings, I ran additional sensitivity analyses. First I ran
models for each discriminatory event without restricting the sample to completed cases, allowing
each discriminatory event its own subsample independent of how the respondents answered the
other items of major discrimination. This retained much of the sample, though the sample size
varied across models. Second, instead of dropping respondents who reported ‘I don’t know’ and
‘Not applicable’, I conflated these responses with the ‘No’ category, effectively creating a
dichotomous variable that captured ‘Yes’ versus ‘Not Yes’, which further preserved the analytic
sample. Findings from these sensitivity analyses did not vary substantially from my original
analyses.
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Results
The average number of discriminatory events for the total analytic sample was 1.43
events. About 11.83% of the analytic sample reported lifetime PE, 8.99% reported a lifetime
visual hallucination, 5.07% reported a lifetime auditory hallucination, and 1.9% reported a
lifetime delusional ideation. There were no significant differences between African Americans
and Black Caribbean Americans on any of these variables, except that African Americans were
somewhat more likely to report auditory hallucinations (Table 3). Police abuse was the most
common form of discrimination, followed by employment-related discrimination.
Neighborhood-related discriminatory events were the least common.

Table 1. Descriptive statistics of major discriminatory events and psychotic experiences using completed cases
(N=4539)
Lifetime PE
Total*

PE*

No PE*

F-statistic

Unfairly fired

24.43 (0.84)

32.02 (3.33)

.2342 (0.96)

6.22

Not hired

22.11 (1.01)

26.29 (2.49)

21.55 (1.09)

3.43

Denied promotion

19.89 (1.03)

24.71 (2.45)

19.25 (1.05)

5.82

Police abuse

27.02 (1.26)

38.51 (2.87)

25.47 (1.31)

20.27

Discouraged from
education

10.36 (0.78)

16.85 (2.74)

9.49 (0.76)

10.56

Neighborhood
exlcusion

8.62 (0.74)

13.63 (2.21)

7.95 (0.63)

14.53

Neighbor harassment

7.60 (0.54)

13.59 (2.20)

6.80 (0.50)

16.24

Denied loan

10.10 (0.63)

18.06 (2.00)

9.03 (0.70)

23.45

Bad service

12.88 (0.88)

22.14 (3.30)

11.63 (0.82)

14.79

*Weighted percentages (standard errors)
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Table 2. Descriptive statistics of major discriminatory events and subtypes of PE using completed cases (N=4539)
Visual
Visual*

No
Visual*

Unfairly
fired

31.70
(3.33)

Not hired

Auditory
F-statistic

Auditory*

No
Auditory*

23.72
(0.93)

5.55

31.83
(0.05)

25.86
(2.78)

21.74
(1.08)

2.08

Denied
promotion

24.00
(2.72)

19.49
(1.05)

Police
abuse

38.69
(3.75)

Discourage
d from
education

Delusional
F-statistic

Delusion*

No
Delusion*

24.04
(0.01)

0.10

33.26
(8.25)

24.26
(0.82)

1.43

25.79
(3.50)

21.91
(1.05)

1.24

35.18
(8.95)

21.85
(0.99)

2.87

3.18

26.97
(4.21)

19.52
(1.02)

4.05

20.23
(5.75)

19.89
(1.02)

0.00

25.86
(1.30)

12.22

34.97
(4.20)

26.59
(1.30)

4.02

44.08
(6.66)

26.68
(1.21)

9.23

17.55
(2.69)

9.65
(0.76)

13.36

13.46
(3.63)

10.20
(0.71)

1.21

24.12
(6.59)

10.09
(0.78)

8.20

Neighborh
ood
exclusion

11.99
(2.31)

8.28
(0.70)

4.14

14.31
(3.60)

8.31
(0.70)

4.80

21.02
(6.59)

8.38
(0.71)

7.83

Neighbor
harassment

14.00
(2.51)

6.97
(0.49)

14.59

9.57
(2.82)

7.5 (0.54)

0.66

21.51
(7.43)

7.34
(0.50)

8.01

Denied
loan

17.63
(2.24)

9.35
(0.67)

16.79

21.66
(3.52)

9.48
(0.73)

15.24

14.38
(5.44)

10.01
(0.68)

0.75

Bad
service

21.13
(3.36)

12.06
(0.85)

10.76

24.21
(4.04)

12.27
(0.87)

12.71

21.72
(5.59)

12.71
(0.88)

3.75

*Weighted percentages (standard error)
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F-statistic

Table 3. Descriptive statistics of range of discriminatory events and psychotic experience subtypes by ethnicity using
completed cases (N=4539)
Total Sample*

African American*

Black Caribbean
American*

F-Statistic (p-value)

0

38.32 (1.18)

38.54 (1.25)

35.31 (2.97)

0.98 (0.32)

1-2 types of
events

40.66 (0.86)

40.81 (0.89)

40.23 (3.64)

0.02 (0.88)

3 or more
types of
events

20.91 (0.98)

20.64 (1.02)

24.46 (3.75)

1.06 (0.30)

11.83 (0.84)

11.95 (0.90)

10.09 (0.97)

1.91 (0.17)

Visual

8.99 (0.67)

8.97 (0.71)

9.2 (1.00)

0.04 (0.85)

Auditory

5.07 (0.56)

5.25 (0.60)

2.6 (0.75)

5.27 (0.03)

Delusional

1.9 (0.33)

1.85 (0.34)

2.63 (1.05)

0.65 (0.42)

Range of Major
Discriminatory Events

Psychotic Experiences
Lifetime
Subtypes

*Weighted percentages (standard errors)

Bi-variable logistic regression models showed that all events were associated with
increased risk for lifetime PE except employment-related discrimination. After adjusting for
covariates (demographic variables, socioeconomic status, co-occurring psycho-social problems),
police abuse, being denied a loan, and receiving unusually bad service remained significant. The
effect sizes for discriminatory events attenuated, except for police abuse, which consistently
increased risk for lifetime PE by 83% before and after adjustment (Table 4).
In terms of PE subtypes, I found that police abuse, being denied a loan, and receiving
unusually bad service were associated with increased risk for lifetime visual hallucinatory
experiences after controlling for covariates. Police abuse remained unaffected by adjustments,
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while effects for all other discriminatory events diminished. Being denied a loan was associated
with increased risk for auditory hallucinatory experiences, and none of the events were
associated with increased risk for delusional ideation after controlling for covariates (Table 5).
Multivariable logistic regression analyses showed that when compared with individuals
who did not report lifetime discrimination, those who reported one or two kinds of
discriminatory events were almost twice as likely to report lifetime PE, and those who reported
three or more were almost two and a half times more likely, adjusting for demographic variables,
socioeconomic status, co-occurring psycho-social problems. I found similar dose-response
effects across all PE subtypes, though effects were only significant for visual hallucinations at
the a=0.01 level (Table 6).
Table 4. Bi-variable and adjusted logistic regression models depicting the impact of each major discriminatory event on
lifetime and 12-month psychotic experiences using completed cases (N=4539)
Bi-variable Lifetime PE
OR (95% CI)

Adjusted Lifetime PE
OR (95% CI)

Unfairly fired

1.54 (1.09-2.18)*

1.18 (0.82-1.70)

Not hired

1.30 (0.97-1.72)

1.12 (0.85-1.46)

Denied promotion

1.38 (1.06-1.80)*

1.29 (1.02-1.64)*

Police abuse

1.83 (1.40-2.40)***

1.83 (1.37-2.45)***

Discouraged from education

1.93 (1.29-2.90)***

1.56 (1.01-2.43)*

Excluded from neighborhood

1.83 (1.33-2.51)***

1.51 (1.05-2.16)*

Neighbor harassment

2.15 (1.47-3.16)***

1.68 (1.10-2.58)*

Denied loan

2.22 (1.60-3.09)***

2.06 (1.44-2.94)***

Bad service

2.16 (1.45-3.23)***

1.90 (1.32-2.74)**

Adjusted for ethnicity, gender, age, marital status, education, employment status, income-to-poverty ratio, region of country,
lifetime substance use, lifetime ptsd, social isolation
*p<0.05; **p<0.01; ***p<001
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Table 5. Bi-variable and adjusted logistic regression models depicting the impact of each major discriminatory event on
subtypes of psychotic experiences using completed cases (N=4539)
Visual
OR (95% CI)

Auditory
OR (95% CI)

Delusion
OR (95% CI)

Bi-variable
Lifetime Visual

Adjusted
Lifetime Visual

Bi-variable
Lifetime
Auditory

Adjusted
Lifetime
Auditory

Bi-variable
Lifetime
Delusion

Unfairly fired

1.49 (1.062.10)*

1.21 (0.821.79)

1.48 (0.922.36)

1.02 (0.621.67)

1.56 (0.74-3.26)

Not hired

1.26 (0.911.73)

1.12 (0.841.52)

1.24 (0.841.82)

0.99 (0.661.50)

1.94 (0.89-4.25)

1.3 (0.96-1.76)

1.25 (0.951.65)

1.52 (1.002.32)

1.25 (0.831.88)

1.02 (0.51-2.04)

Police abuse

1.81 (1.292.54)***

2.09 (1.462.99)***

1.48 (1.002.20)

1.14 (0.731.81)

2.16 (1.303.61)***

1.25 (0.69-2.26)

Discouraged
from education

1.99 (1.372.91)***

1.64 (1.102.46)*

1.37 (0.772.43)

1.00 (0.531.90)

2.83 (1.375.87)*

2.2 (1.07-4.51)*

Excluded from
neighborhood

1.51 (1.012.26)

1.19 (0.761.89)

1.84 (1.053.22)*

1.46 (0.882.44)

2.91 (1.356.26)*

2.19 (0.93-5.16)

Neighbor
harassment

2.17 (1.453.26)***

1.65 (1.012.67)*

1.30 (0.682.51)

0.93 (0.432.04)

3.46 (1.438.34)*

2.3 (0.81-6.50)

Denied loan

2.07 (1.452.96)***

1.85 (1.272.69)**

2.64 (1.604.34)***

2.25 (1.343.78)**

1.51 (0.58-3.92)

Bad service

1.95 (1.302.94)**

1.72 (1.212.45)**

2.28 (1.443.63)***

1.84 (1.123.04)*

1.91 (0.98-3.72)

Denied
promotion

Adjusted
Lifetime
Delusion
0.94 (0.44-2.01)
1.45 (0.66-3.16)
0.81 (0.34-1.93)

1.48 (0.61-3.56)
1.46 (0.62-3.47)

Adjusted for ethnicity, gender, age, marital status, education, employment status, income-to-poverty ratio, region of country,
lifetime substance use, lifetime ptsd, social isolation
*p<0.05; **p<0.01; ***p<001
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Table 6. Adjusted logistic regression models depicting the associations between range of general discrimination and PE
using completed cases (n=4539)
Lifetime
OR (95% CI)

Visual
OR (95% CI)

Auditory
OR (95% CI)

Delusion
OR (95% CI)

1.00

1.00

1.00

1.00

1-2 types of
events

1.94 (1.39-2.70)***

1.70 (1.28-2.26)***

2.02 (1.18-3.47)*

3.16 (1.29-7.79)*

3 or more
types of
events

2.40 (1.64-3.52)***

2.03 (1.40-2.97)***

1.94 (1.09-3.48)*

3.50 (1.41-8.70)*

Discrimination
None (0)

Adjusted for ethnicity, gender, age, marital status, education, employment status, income-to-poverty ratio, region of country,
lifetime substance use, lifetime ptsd, social isolation
*p<0.05; **p<0.01; ***p<001

Discussion
My main findings showed that experiencing a broader range of major discriminatory
events is associated with an increased risk of endorsing lifetime PE in a dose-response fashion.
As a count of events, discrimination yielded a significant and strong effect; however, after
disaggregating the discriminatory events to look at individual effects, certain major
discriminatory events –namely being abused by the police, being denied a bank loan, and
receiving unusually bad service –contributed more significant and pronounced effects. Police
abuse was unique in that its effects did not attenuate after adjusting for covariates. While no
guiding framework exists to organize the relationships between discriminatory events and
psychotic experiences, conceivably the strength of association may depend on the discriminatory
event’s likelihood of proliferating everyday stressors (Kanner et al., 1981), changing the
subjective meaning of daily stressors (Pearlin et al., 1981), impacting the emotional reactivity to
daily stressors (Myin-Germeys, 2003), or having more enduring or life-altering implications.
I acknowledge that discrimination and psychotic experiences can be difficult to
disentangle from each other when using survey measures. Take for instance the item: “Did you
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ever believe that there was an unjust plot going on to harm you or to have people follow you that
your family and friends did not believe was true?” This item intends to capture paranoia in the
psychosis scale, but may also reflect characteristics of discrimination as well, depending on how
the respondent interprets the question. Further, a person who has a persecutory delusional
ideation —that is, the false and fixed beliefs of being harassed, attacked, or stymied –might
mistakenly interpret any kind of stressful event as discrimination, thus creating the possibility of
reverse causality. In other words, delusional ideation may make people prone to see illusory
machinations all around them, including the events described on the discrimination measure. I
did in fact observe strong (but insignificant) associations between discrimination and delusional
ideation; however, I also observed associations between discrimination and hallucinatory
experiences, suggesting that the effect of discrimination on PE was not mainly attributable to
delusional ideation.
One institution that was not implicated in the discrimination measure but still plays a role
in my findings is the institution of psychiatry, which has over the years perpetrated racism by
systematically over-diagnosing Black Americans with psychosis (Minsky et al., 2003). Jonathan
Metzl (2009) notes that throughout the latter half of the 20th century, the criteria for psychosis
were racially-biased and clinicians were primed to see Black men fighting for civil rights as
volatile, aggressive, and therefore psychotic. Thus, the diagnostic criteria for schizophrenia
became a politicized ethno-racial artifact. Many of the pathologized behaviors of Black
Americans may actually be what Grier & Cobbs (1968) referred to as cultural paranoia –that is,
the suspicion or apprehension that Black Americans feel toward their White psychiatric
providers (Ridley, 1984), which is an adaptive response to racism and oppression (Whaley,
2001).
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Indeed the measure of discrimination may have captured delusional ideation in addition
to adaptive responses to discrimination and other cultural misunderstandings. But what is also
true based on psychiatric epidemiology literature is that Black Americans do in fact inhabit
environments where social forces seem to conspire against them. Black Americans experience
discrimination regularly, which causes stress and even trauma (Bryant-Davis & Ocampo, 2005;
Carter, 2007; Waelde et al., 2010), increasing the chances of developing psychosis. My findings
suggest that the threat of racism can be traced back to foundations of society, the very
institutions and structures that form the material basis for discrimination —effectively restricting
Black Americans from salutary resources, while conferring stress that accumulates over the life
course. Thus, researchers should continue to unpack racism as a multidimensional construct,
examining the unique effects of different forms and facets of racism on various psychotic states –
from sub-threshold experiences to full disorders –and how lifetime adversities tied to racism can
influence treatment success and recovery from and in psychosis (see Hassan & De Luca, 2014).
My findings have critical implications for training and sensitizing health and mental
health professionals, calling attention to the risk factors for psychosis, and calling for
implementation and monitoring of programs to care for those individuals and communities
affected. My findings should also stimulate conversations amongst professionals outside of the
field of mental health, particularly amongst law enforcement, given the notable relationship
between police discrimination and PE. This can motivate trainings to help police officers become
aware of their unconscious biases while appreciating the impact of their actions.
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Chapter IV: Immigration and psychotic experiences in the United States: Another example
of the epidemiological paradox?

Introduction
The immigration risk for psychosis in Europe
In Europe, immigrants have higher rates of psychotic disorder when compared with
native-born populations (Bhugra, 2000; Hutchinson & Haasen, 2004). This relationship is
pronounced and widely established. Cantor-Graae and Selten's (2005) meta-analysis found that
immigrants are 2.9 times more likely to develop schizophrenia than their native-born
counterparts, which corroborates prior effect sizes reported in systematic reviews (McGrath et
al., 2004; Saha et al., 2005). Interestingly, second generation immigrants, who by definition are
excluded from many of the stressors associated with immigration, are approximately 4.5 times
more likely to develop schizophrenia than non-immigrants (Cantor-Graae & Selten, 2005),
which depicts a complex portrait of social risk factors that may be involved in shaping the
habitus of psychosis for immigrants and their progeny over time (Bhugra, 2000).
Immigrants are at greatest risk for schizophrenia when relocating to European countries
where they will be racial minorities (Selten et al., 2007). Black (especially darker-skinned)
immigrants to Europe have much higher rates of psychosis when compared with white
immigrants or nonwhite/nonblack immigrants (Cantor-Graae & Selten, 2005), even though
psychosis rates are not relatively higher in the African or the Caribbean countries of origin
(Hickling & Rodgers-Johnson, 1995; Bhugra et al., 1996; Mahy et al., 1999; Saha et al., 2005). It
appears that the context of the receiving society (i.e., whether it is favorable or adverse to a
particular immigrant group) can interact with immigrant attributes (Schwartz et al., 2010), and
can influence the morbidity of psychosis. As such, studies have also found that immigrants who
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reside in areas consisting of high densities of their own ethnic groups often experience buffering
effects from the social risk factors for psychosis (Boydell et al., 2001; Das-Munshi et al., 2012;
Kirkbride et al., 2007; Schofield et al., 2011; Veling, 2008). The interaction between immigrants
and their contexts may help explain the absence of an immigration effect on schizophrenia
incidence in Jerusalem (Corcoran et al., 2009).
Dealberto (2010) noted that risk for psychotic disorders may be pronounced in countries
with longstanding immigration when compared with countries of recent immigration, but also
noted the absence of recent data on this topic in the US, where there may be “a hidden epidemic
of schizophrenia and psychosis in immigrants to North America,” (p. 1). However, research has
yet to corroborate this supposition, and may suggest otherwise. In the US, immigrants have
proven to be healthier than their native-born counterparts (Jasso et al., 2004), though much less
evidence exists to confirm this resilience with respect to specific psychiatric diagnoses, raising
uncertainty as to whether immigrants in the US are really in fact more vulnerable to psychosis.

The Epidemiological Paradox in the United States
For over half of a century, the US epidemiological literature has shown that Latino
immigrants, who despite higher socioeconomic and demographic risk for disease and mortality,
report similar or lower rates of several chronic health conditions and mental health outcomes
when compared with native-born populations (Alegria et al., 2007b; 2008; Forbes and Frisbie
1991; Markides and Coreil, 1986). This phenomenon was dubbed ‘the Latino paradox’, and
prompted researchers to wonder whether there was something uniquely salutary about Latino
culture. However, subsequent studies began to observe resilience among other ethnic groups in
the US (Singh & Hiatt, 2006) and in Canada (Beiser et al., 2002; Hyman 2000; Hyman &
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Dussault, 1996; Landale et al. 1999; McDonald and Kennedy 2004; Nair et al., 1989; Newbold
2005; Newbold 2006; Newbold & Danforth 2003; Rumbaut and Weeks, 1996), revealing a
pattern that now stretches across diverging cultural spaces and social realities. Researchers have
attempted to explain this broader epidemiological paradox by examining selection and
acculturation.

Selection
Selection occurs when individuals who decide to migrate are healthier than those who
remain in the countries of origin (the healthy migrant effect) or when unhealthy immigrants in
the US return to their home countries (salmon bias). Studies have both discounted and supported
selection as an explanatory mechanism for the epidemiological paradox. In a seminal study,
Abraido-Lanza and colleagues (1999) analyzed Latino sub-groups with differing propensities for
selective migration and found that selection as a whole could not consistently and
parsimoniously explain the mortality advantage among Latino immigrants. Subsequent studies
have found weak support for the healthy migrant effect on health status (e.g. Rubalcava et al.,
2008; Auger et al., 2008) and small effects of the salmon bias on mortality among Latinos (e.g.
Palloni & Arias, 2004; Turra & Elo, 2008).
On the other hand, studies have shown that immigrants often report better health when
compared with US native-born populations even though the health statuses in the countries of
origin are below that of the US (Jasso et al., 2004). Throughout the 20th century, national origin
quotas and other US policies restricted immigration from various regions of the world, favoring
the admission of skilled professionals and entrepreneurs. Immigrants would have been selected
based on their individual skill, the value and transferability of that skill in the US, and the labor
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supply/demand in the sending and receiving countries. Skilled professionals and entrepreneurs
have higher education levels, which is associated with positive health status (educated people
have greater access to health care, are more likely to make informed decisions about utilizing
medical services, are more inclined to implement self-care, and are more likely to avoid harmful
behaviors). Skilled, educated, and healthy individuals have stronger earnings capacity, increasing
the prospects and overall likelihood of immigration. Further, US physicians were enlisted to
screen for diseases, substance use, and mental disorders, denying entry to those who were sick or
illiterate (Wright, 2008).
The favorable economic conditions in the U.S. also drew immigrants who did not have
high levels of education or professional skills, including undocumented immigrants, those
seeking reunification with family members, or those escaping the adverse conditions of their
countries of origin (refugees and asylees). These immigrants would likely have poorer health
trajectories when compared with native-born populations. Still, unhealthy people would have
been less capable of completing such an arduous journey (especially when traveling from a
developing nation to a developed nation), perhaps even more so for individuals coping with
symptoms of psychosis (Cantor-Graae and Selten, 2005). Selection may be particularly strong
for individuals with schizophrenia since the average age of onset is much earlier relative to other
chronic health conditions (arthritis, diabetes, hypertension, heart disease, etc.).

Acculturation
Studies suggest that the superior health status of immigrants begins to deteriorate after
settlement in the receiving country (Kitagawa & Hauser, 1973; Marmot et al., 1975), though
there is some debate as to whether this is actually true given the lack of long-term empirical
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evidence (Jasso et al., 2004). Still, several studies have found that higher levels of acculturation
have been associated with negative mental health outcomes. Schwartz and colleagues (2010)
recast the concept of acculturation to encompass multiple dimensions, including practices,
values, and identifications of both sending and receiving countries, which must be negotiated
within a social context. Conceivably, acculturative processes may work differently across
racial/ethnic categories, depending on the context of reception. In other words, some immigrant
groups are received more negatively than others (e.g. Mexican immigrants may be treated as
‘illegal aliens’ and Middle Eastern immigrants may be treated as ‘terrorists’; Nacos & TorresReyna, 2006; Nevins 2002), and so the immigrant’s characteristics must be examined with
respect to the immigrant’s fit and location within the racial hierarchy of the US (Ford & Harawa,
2010).
Health status decline may be attributable to (1) the loss of traditional cultural practices
from the country of origin, (2) the acquisition of host society cultural practices, or (3) a
combination of the two (Schwartz et al., 2010). In theory, heritage cultures might promote
exercise and a wholesome diet (Corral & Landrine, 2008; Unger et al., 2004), and encourage a
lifestyle that is more salutary than the typical American lifestyle (Vega and Amaro, 1994).
Moreover, heritage cultures may value collectivism over individualism, fostering robust social
support networks, and curbing risky behaviors, such as smoking, drinking, and substance use
(Allen et al., 2008; Johnson, 2007; Lara et al., 2005; Le & Kato, 2006; Nasim et al., 2007; Oetzel
et al., 2007). Conceivably, the longer immigrants stay in the US, the more they lose these
protective effects, and the more they begin to adopt the deleterious habits of the host society.
The second generation of immigrants may be more susceptible to acculturative effects.
The stressors of being an immigrant —such as being mistreated because of one’s accent or

72

limited English proficiency, being questioned about one’s legal status, feeling guilt about leaving
one’s family in country of origin, being afraid of deportation, and so forth — appear to increase
risk for psychotic experiences among Latino and Asian immigrants in the United States
(DeVylder et al., 2013). However, second generation immigrants would not be exposed to many
of these stressors, but would still encounter discrimination, alienation, identity crises, and other
stressful events. Concurrently, the protective attributes of their heritage culture dissipate, which
then may result in greater risk for psychopathology (e.g. Kaplan and Marks, 1990).
Burnam and colleagues (1987) found second-generation Mexican Americans with high
levels of acculturation had higher lifetime prevalence of mood, anxiety, and substance use
disorders when compared with first-generation Mexican-Americans. Williams and colleagues
(2007) analyzed the National Survey of American Life (NSAL) and found that first-generation
Caribbean Blacks had lower rates of mood, anxiety, and substance use disorders when compared
with second and especially third-generation Caribbean Blacks, likely due to acculturative effects.
Acculturation has also been associated with increased distress and depression in Asian
Americans (Mak et al., 2005; Nguyen and Peterson, 1993).
Psychotic experiences
Epidemiological studies have repeatedly found that people report psychotic experiences
without reporting distress and impairment that would constitute a psychiatric disorder, revealing
a continuum of the psychosis phenotype. While psychotic disorder occurs in about 1% of the
population, sub-clinical psychotic experiences (PE) have been reported by upwards of 7.2% of
the general healthy population (Linscott and van Os, 2013). PE may produce clinically
significant distress and help-seeking behaviors (DeVylder et al., 2014a; Murphy et al., 2010; Oh
et al., 2014; Yung et al., 2006; Armando et al., 2010), and may possess some limited utility in
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predicting onset of full psychotic disorder (Fisher et al., 2013; Kaymaz et al., 2012; Werbeloff et
al., 2012).
Research on migration and psychosis in Europe has focused primarily on psychotic
disorders and not on PE. A notable exception is King and colleagues’ (2005) study that analyzed
a community-based probabilistic sample of 4281 adults, and found higher prevalence of
psychotic symptoms among multiple immigrant groups (except among Bangladeshis) in the UK
when compared with native-born populations. Their study did not stratify by generation, but did
show that the associations between immigration and psychotic symptoms mirror the associations
between immigration and full psychotic disorder in Europe. A similar finding emerged in
Australia (Scott et al., 2006); however, Vega and colleagues (2006) did not find this same
association among Mexican-Americans. To my knowledge, Vega and colleagues are the only
researchers to have examined the association between immigration and PE in the US, and their
findings show that when compared with native-born populations, immigrants reported lower
rates of psychotic experiences.

Aims and hypotheses
The psychosis literature from Europe and the epidemiological paradox literature from the
US lead us to two competing hypotheses: (1) Given the robust findings that immigration is a risk
factor for psychosis in Europe, I would expect similar relationships to be present in the US;
however, (2) Findings that immigration appears to be a protective factor for several mental
health conditions in the US suggest that this paradox may extend to psychosis as well.
Furthermore, differential effects of selection and acculturation across ethnic groups are
unknown, but may hinge on the reasons for migration and the varying levels of supports
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available upon arrival to the US. This study analyzes one nationally representative sample and
three race/ethnicity-specific national household probability samples, exploring the overall
relationship between immigration and PE in the US, as well as the variability of this relationship
across ethnic/racial groups.

Methods
Participants
I separately analyzed four samples from the Collaborative Psychiatric Epidemiology
Surveys (CPES; Alegría et al. 2007), which consists of three US population-level surveys: (1) the
National Comorbidity Survey Replication (NCS-R; Kessler et al. 2004), (2) the National Latino
and Asian American Study (NLAAS; Alegría et al. 2004) and (3) the National Survey of
American Life (NSAL; Jackson et al. 2004), following a previously utilized analytic plan
(DeVylder et al., 2014b). All surveys used similar methodology and multi-stage sampling
designs, drawing adult participants from households in the 48 contiguous states.
The NCS-R (years 2001- 2002) is a nationally representative survey of 9282 individuals
(predominantly White, reflecting the general population of the USA), of which a random
subsample (n =2322) completed the psychosis screen. The NLAAS (years 2002-2003) is a
survey of Latino (n = 2554) and Asian (n = 2095) Americans, which for the purposes of this
study was analyzed as two separate subsamples divided by ethnicity. Finally, the NSAL (years
2001 –2003) is a nationally representative sample of African-Americans (n=3570), with AfroCaribbean (n=1621) and Caucasian (n=891) respondents drawn from the same source
neighborhoods, though Caucasians did not receive the psychosis screen. Response rates were
70.9% for the NCS-R, 75.5% for the NLAAS Latino sample, 65.6 % for the NLAAS Asian
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sample, and 72.3% for the NSAL, which are consistent with other large-scale psychiatric
epidemiology studies. Participants with missing data for any of the variables of interest,
including socio-demographic confounders, were excluded. After exclusion, the analytic sample
sizes were: NCS-R (nationally representative, predominantly White) (n=2292), NLAAS Latino
(n=2539); NLAAS Asian (n=2089), and NSAL (Black American) (n= 4906).

Measures
WHO-CIDI 3.0 Psychosis Screen
PEs were assessed using the WHO-CIDI 3.0 psychosis screen, which included items
assessing: (1) visual hallucinations, (2) auditory hallucinations, (3) thought insertion, (4) thought
control, (5) telepathy and (6) delusions of persecution. PE were excluded if the experience took
place solely in the context of falling asleep, dreaming, or substance use. The psychosis screen
elicited lifetime and 12-month occurrence of any of the six experiences. 12-month occurrence
captures recent PE and tends to be more reliable than lifetime estimates (Takayanagi, 2014), and
likely occur after immigration, since most people in the samples have lived in the US for longer
than one year. However, 12-month measures are confounded by persistence, which makes
lifetime occurrence valuable.
Immigration Status
I examine generational status (first, second, third+) using a variable that asked
respondents how many of their parents were born in the US; I coded immigrants as first
generation, individuals who reported ‘none’ or ‘one parent’ as second generation, and individuals
with two parents as third generation or older. My study also examined ‘duration of residency in
the US’ (US-born, less than 5 years, 5-10 years, 11-20 years, 20+ years) as a proxy for
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acculturation (Gee et al., 2009), as well as ‘age of immigration’ (US-born, under 12 years, 13-17
years, 18-34 years, 35+ years) in order to situate immigration as a major event within the
developmental stages of the life course and to detect the delayed effects of immigration. The
NLAAS contained all three immigration measures; however, the NCS-R only contained a
measure on generational status, while the NSAL public version contained all measures except
generational status.

Covariates
Demographic variables (race/ethnicity, gender, age, marital status) were self-reported by
respondents and were included in the adjusted models. Most studies conducted in Europe did not
adequately account for socioeconomic status (SES), and so the present study controls for
education and employment status. I included additional covariates in my analyses, which were
income-to-poverty ratio (0, 1-2, 3+) as well as region of the country (Northeast, Midwest, South,
West), which tend to correlate with urbanicity.

Analyses
All analyses were conducted using the complex sample features of Stata SE version 13
(Stata Corporation, USA). I used sampling weights that corresponded with each survey to
account for individual-level sampling factors including non-response and unequal probabilities
of selection. Design-based analyses with Taylor series linearization were used to estimate
standard errors that accounted for the complex multistage clustered design of each survey.
I reported descriptive data for migration variables and prevalence of PEs across all fmy
samples, and I calculated odds ratios using blocked logistic regression. In the first block, I
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examined the associations between PE and all immigration variables that were available in each
dataset (generational status, duration of residency in the US, age of immigration) controlling for
age, gender, and marital status. In light of an early study that found differences between
immigrants and non-immigrants were insignificant after controlling for SES (Murphy, 1973),
and that the majority of studies on migration and psychosis conducted in Europe overlooked SES
(Cantor-Graae and Selten, 2005), the second block added SES measures, including education,
income-to-poverty ratio, region of country, and employment status. Statistical significance was
assessed for all tests using Wald χ2, α=0.05. Effect sizes for adjusted multi-variable logistic
regression analyses were reported as odds ratios (ORs) with 95% confidence intervals (CIs).

Results
Demographics and Prevalence of Psychotic Experiences
Weighted demographic data, including age, gender, marital status, income to poverty
ratio, and region of the country, are presented in Table 1. Lifetime and 12-month prevalence of
psychotic experiences among U.S.-born and immigrant groups in each data set are presented in
Figure 1. Logistic regression analyses testing for differences in psychosis prevalence by
immigration status was examined independently for each data-set, with findings presented
below.
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Table 1. Descriptive data for migration variables and PE for each data set
NCS-R (N=2292)

NLAAS - Latino

NLAAS -Asian

NSAL

First

6.93 (0.97)

58.42 (2.32)

76.96 (3.01)

5.5 (0.41)

Second

11.36 (1.13)

21.10 (1.06)

13.67 (1.75)

-

> Third

81.71 (1.84)

20.48 (1.55)

9.37 (1.45)

-

US-born

41.58 (2.32)

23.04 (3.01)

94.5 (0.41)

<5

9.69 (1.28)

14.19 (1.83)

1.31 (0.25)

6-10

9.09 (0.97)

12.08 (1.09)

1.06 (0.18)

11-20

18.39 (1.21)

26.40 (1.83)

1.36 (0.15)

>21

21.24 (0.96)

24.28 (1.37)

1.76 (0.15)

US-born

41.58 (2.32)

23.04 (3.01)

94.5 (0.41)

< 12

12.24 (0.79)

12.74 (1.27)

0.93 (0.00)

13-17

10.97 (1.08)

5.09 (0.59)

0.83 (0.15)

18-34

28.73 (1.56)

4.17 (2.24)

2.77 (0.31)

>35

6.48 (0.65)

17.42 (1.9)

0.97 (0.15)

Generational Status

Years in the US

Age at time of
immigration

Psychotic
Experiences
Yes

9.03 (0.92)

9.59 (0.72)

6.88 (0.60)

11.80 (0.77)

No

90.97 (0.92)

90.41 (0.72)

93.12 (0.60)

88.20 (0.77)

Values for categorical variables given as weighted percentage (standard error).

79

Table 2. Demographic variables by each data set
NCS-R (N=2292)

NLAAS-Latino

NLAAS-Asian

NSAL

White

72.65 (2.48)

-

-

*

AfricanAmerican

12.61 (1.54)

-

-

93.18 (0.47)

Asian

1.32 (0.29)

-

-

-

Latino

11.21 (1.68)

-

-

-

Other

2.21 (3.80)

-

-

-

Caribbean

-

-

-

6.82 (0.47)

Chinese

-

-

28.59 (2.51)

-

Vietnamese

-

-

12.97 (1.95)

-

Filipino

-

-

21.55 (2.35)

-

Other Asian

-

-

36.89 (2.25)

-

Mexican

-

56.53 (3.68)

-

-

Puerto Rican

-

9.99 (1.0)

-

-

Cuban

-

4.65 (0.50)

-

-

Other Latino

-

28.83 (2.88)

-

-

Male

47.63 (1.47)

51.55 (1.24)

47.41 (1.13)

44.32 (0.83)

Female

52.37 (1.47)

48.45 (1.24)

52.59 (1.13)

55.68 (0.83)

18-29

22.34 (1.37)

35.14 (1.46)

26.48 (1.49)

25.48 (1.12)

30-44

28.89 (1.24)

36.02 (1.04)

35.51 (1.76)

35.16 (0.95)

45-59

23.62 (1.30)

18.26 (0.93)

23.99 (1.04)

23.45 (0.82)

60+

25.16 (1.71)

10.58 (0.92)

14.03 (1.94)

15.91 (0.83)

55.79 (1.67)

64.39 (1.38)

69.06 (1.67)

41.89 (1.02)

Race

Gender

Age

Marital Status
Married
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Table 2. Demographic variables by each data set
Never
Married

21.55 (1.35)

20.99 (1.19)

22.41 (1.32)

31.96 (1.27)

Previously
Married

22.66 (1.36)

14.63 (1.02)

8.53 (0.95)

26.15 (0.78)

Less than
high school

18.55 (1.39)

44.3 (1.77)

15.20 (1.50)

24.18 (1.12)

High school

33.13 (1.27)

24.58 (0.93)

17.55 (1.24)

37.05 (1.01)

Some
college

25.82 (1.08)

20.90 (1.33)

25.18 (1.51)

24.33 (0.98)

College or
beyond

22.50 (1.46)

10.21 (1.02)

42.08 (2.04)

14.44 (1.03)

Employed

61.68 (1.55)

63.57 (1.72)

63.90 (1.40)

67.23 (1.03)

Unemployed

6.32 (0.77)

7.47 (0.90)

6.39 (0.73)

10.31 (0.71)

Out of labor
force

32.01 (1.36)

28.96 (1.87)

29.71 (1.48)

22.46 (0.96)

0

7.33 (0.90)

15.86 (1.31)

12.11 (1.02)

9.52 (0.74)

1-2

29.31 (1.47)

40.57 (1.56)

20.15 (1.25)

49.61 (1.28)

3+

63.36 (1.69)

43.57 (2.13)

67.74 (1.72)

40.88 (1.56)

Northeast

18.79 (3.00)

18.54 (1.78)

15.71 (3.55)

18.8 (1.02)

Midwest

22.82 (1.72)

8.34 (1.59)

8.77 (2.03)

16.73 (1.36)

South

37.16 (2.23)

30.51 (4.49)

7.86 (1.81)

54.67 (2.12)

West

21.22 (1.60)

42.61 (4.21)

67.66 (4.27)

9.80 (0.93)

Education

Employment

Income Poverty
Ratio

Region

Values for categorical variables given as weighted percentage (standard error).
*Whites in the NSAL were dropped because they did not complete the psychosis screen
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NCS-R
The vast majority of respondents in the NCS-R were native born, with family history in
the US for at least three generations. 6.93% of the weighted sample was first generation
immigrants, while 11.36% was second generation immigrants. Adjusted multivariable logistic
regression models showed that in the NCS-R, first and second generation immigrants were not
significantly more likely to report lifetime PE than individuals who have been in the US for three
generations or more, though first generation immigrants were 2.8 times more likely to report 12
month PE (Table 3). Sub-analysis of only white respondents yielded odds ratios of similar
magnitude and direction for 12-month PE, but effects were non-significant (results available
upon request).

Table 3. Multivariable logistic regression models depicting associations between generational status and
psychotic experiences in the National Comorbidity Survey - Replication (N=2292)
Lifetime PE
OR (95% CI)

12-month PE

> Third

1.00

1.00

Second

1.33 (0.82- 2.18)

1.45 (0.69-3.07)

First

1.17 (0.61- 2.23)

2.80 (1.18-6.64)

Generational Status

Adjusted for race, age, gender, marital status, education, income-to-poverty ratio, region of country, and
employment status.

NLAAS
In the NLAAS, 58.42% of Latino respondents were first generation immigrants, while
21% were second generation, and 20.48% were third or more. Among Latinos, first generation
immigrants were not significantly more likely to report PE when compared with the third (or
more) generation, and were significantly less likely to report 12-month PE. Second generation
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immigrants were also not at any greater risk when compared with older generations. When
compared with the native-born population, living in the US for 6–10 years after immigration was
associated with a 40% decreased probability of reporting lifetime PE, and living in the US for 21
or more years was associated with a 70% decreased probability of reporting 12-month PE, while
immigrating between the ages of 18 and 34 was associated with decreased likelihood of reporting
both lifetime and 12-month PE. Latinos from the Caribbean (Cubans and Puerto Ricans) and
Other Hispanics were more likely to report PE when compared with Mexicans.
For Asian respondents, 76.96% were first-generation immigrants, while 13.67% were
second generation, and 9.37% were third or more. Amongst Asians, neither generational status
(first/second vs. third or more) nor duration living in the US yielded any significant findings.
Immigrating during or after the age of 35 was associated with a decreased likelihood of reporting
lifetime PE. Filipinos and ‘other Asians’ were more likely to report PE when compared with
Chinese.
Post-hoc unconditional subpopulation analyses (available upon request) yielded
insignificant results due to lack of power, but effect sizes seemed to resemble the effect sizes in
the larger analyses in terms of magnitude and direction, favoring the existence of a paradox
within each Latino ethnic group (with the exception of Puerto Rican, which yielded highly
insignificant effect sizes that suggested Puerto Rican immigrants were at greater risk for PE) and
within each Asian ethnic group.

83

Table 4. Multivariable logistical regression models depicting associations between immigration and lifetime psychotic
experiences among Latinos (N=2539) in the National Latino and Asian American Survey
Lifetime
OR (95% CI)

12-month
OR (95% CI)

Lifetime
OR (95% CI)

12-month
OR (95% CI)

Lifetime
OR (95% CI)

12-month
OR (95% CI)

Mexica
n

1.00

1.00

Cuban

2.51 (1.54-4.11)

5.15 (2.1412.35)

Puerto
Rican

1.89 (1.17-3.06) 2.57 (1.29-5.12)

Other
Hispani
c

1.51 (1.04-2.19)

1.14 (0.612.14)

>Third

1.00

1.00

Second

.87 ( 0.52-1.46)

.46 (.21-1.05)

First

.65 (0.34-1.25)

.34 (0.20-0.56)

USborn

1.00

1.00

<5

.73 ( .33-1.65)

.51 (0.10-2.70)

6-10

.59 (0.37- 0.92)

.60 (0.20-1.83)

11-20

.78 (.40-1.55)

.74 (0.39-1.41)

>21

.65 (.40-1.07)

.27(0.13-0.54)

USborn

1.00

1.00

< 12

1.06 (.60-1.89)

.47 (0.22-0.10)

13-17

.69 (0.39-1.21)

.58 (0.24-1.40)

18-34

.51 (.27-0.94)

.46 (0.26-0.83)

>35

.60 (0.30-1.18)

.46 (0.19-1.10)

Ethnicity

Generational
Status

Years in the US

Age at time of
immigration

Adjusted for age, gender, marital status, education, income-to-poverty ratio, region of country, employment status
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Table 5. Multivariable logistical regression models depicting associations between immigration and lifetime psychotic
experiences among Asians (N=2089) in the National Latino and Asian American Survey
Lifetime
OR (95% CI)

12-month
OR (95% CI)

Lifetime
OR (95% CI)

12-month
OR (95% CI)

Lifetime
OR (95% CI)

12-month
OR (95% CI)

Chinese

1.00

1.00

Filipino

2.026 ( 1.103.74)

.72 (0.21-2.41)

Vietna
mese

1.01 (0.45-2.28)

.52 (0.16-1.70)

Other
Asian

2.29 (1.33-3.95) 1.07 (0.41-2.81)

USborn

1.00

1.00

<5

.56 (0.27-1.19)

1.34 (0.33-5.44)

6-10

.64 (0.38-1.07)

.78 (0.26-2.32)

11-20

.99 (0.55-1.77)

1.49 (0.37-5.84)

>21

.86 (0.46-1.60)

2.05 (0.72-5.85)

USborn

1.00

1.00

< 12

1.04 (0.48-2.28)

1.88 (.48-7.39)

13-17

.37 (.08-1.62)

.39 (0.05-3.15)

Ethnicity

Generational
Status
>Third

1.00

1.00

Second

1.02 (0.37-2.80)

.72 (0.19-2.73)

.82 (.36-1.86)

1.28 (0.60-2.76)

First
Years in the US

Age at time of
immigration

18-34

0.85 (0.53-1.35) 1.82 (0.63-5.21)

>35

.41 (0.18-0.94)

.42 (.06-3.13)

Adjusted for age, gender, marital status, education, income-to-poverty ratio, region of country, and employment status.
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NSAL
In the NSAL, 5.5% of Black Americans were first-generation immigrants, most of whom
were Black Caribbean (almost 70% of the Black Caribbean sample in the NSAL were foreignborn). Being an immigrant was not significantly associated with an increased likelihood of
reporting a lifetime or 12-month PE. Individuals who have been living in the U.S. for 21 years or
longer after immigration, as well as those who immigrated during or after the age of 35 were
significantly less likely to report lifetime PE when compared with native-born individuals. There
were no differences in risk between African-Americans (most of whom were first-generation
immigrants) and Black Caribbean Americans (the vast majority of whom were native-born).
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Table 6. Multivariable logistic regression models depicting associations between nativity and lifetime psychotic
experiences among Black Americans (N=4906) in the National Survey of American Life
Lifetime
OR (95% CI)

12-month
OR (95% CI)

Lifetime
OR (95% CI)

12-month
OR (95% CI)

Lifetime
OR (95% CI)

12-month
OR (95% CI)

1.00

1.00

USborn

1.00

1.00

<5

.93 (0.29-3.0)

.91 (0.24-3.39)

6-10

.98 (0.39-2.49)

.74 (0.28-1.90)

11-20

.38 (0.14-1.05)

.35 (0.06-1.94)

>21

.42 (0.23-0.77)

.53 (0.21-1.31)

USborn

1.00

1.00

< 12

.82 (0.34-1.95)

1.27 (0.38-4.27)

13-17

.85 (0.27-2.62)

.66 (0.18-2.41)

18-34

.71 (0.25-2.03)

.45 (0.12-1.68)

>35

.28 (0.14-0.56)

.36 (0.11-1.16)

Ethnicity
African
Americ
an

Caribbe 1.14 (0.73-1.77) 1.90 (0.86-4.18)
an
Black
Nativity
USborn
Immigr
ant

1.00

1.00

.67 (0.31-1.44)

.60 (0.22-1.60)

Years in the US

Age at time of
immigration

Adjusted for age, gender, marital status, education, income-to-poverty ratio, region of country, employment status

Discussion
Extant literature did not lead to a clear prediction regarding the type of association that
would emerge between immigrant status and PE in the US. On one hand, immigrants might be at
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higher risk for PE when compared with native-born populations, just as I would find in Europe.
On the other hand, immigrants might be at lower risk for PE, just as I would expect given the
overall resilience of US immigrants. My results confirmed that when compared with native-born
populations, immigrants are not at any greater risk for PE, and are in some cases at lower risk
depending on age of immigration and duration of residency. This finding held true across
cultures and across various geographic areas, providing yet another example of the
epidemiological paradox. To my knowledge, my paper is only the second study to examine PE
and immigration in US samples and the first to look at the association across multiple
racial/ethnic groups.
The anomaly in my findings is that in the predominantly white sample (NCS-R),
immigration was associated with increased risk for 12-month occurrence of PE. In other words,
white immigrants were significantly more likely to endorse recent or persistent forms of PE,
consistent with relationships found in Europe, a pattern not found in any other ethnic group
immigrating to the United States. It is possible that because of the ethnic origin quotas enacted
throughout the 20th century that favored European immigrants over Asian and Latino
immigrants, selection effects may have been weaker for the NCS-R sample. However, due to
societal and systemic discrimination based on skin color, European immigrants with lighter skin
color would have also likely been more favorably received in the US when compared with
immigrants from other parts of the world.
I found a high level of within-group variation when examining risk for PE among Latino
populations. Latinos from the Caribbean (Cubans and Puerto Ricans) and Other Hispanics were
more likely to report PE when compared with Mexicans. This aligns with prior studies that show
a mortality advantage among foreign born Mexicans and other Latinos, but not Cubans or Puerto
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Ricans (Palloni and Arias, 2004). Previous studies also suggest Cubans tend to have higher rates
of mood disorders and Puerto Ricans tend to have higher rates of any psychiatric disorder
(particularly anxiety disorder) when compared to other Latino groups (Alegria et al., 2008).
Some of these subgroup differences may be due to selection effects stemming from facing lower
or higher barriers to entering the US. Using Mexicans as a comparison group, for example,
Puerto Ricans and Cubans face lower barriers to entry into the country, since Puerto Rico is an
unincorporated US territory, and the Cuban Adjustment Act facilitates the process of becoming a
permanent resident. By comparison, Mexicans may be subject to a stronger selection effect
because they encounter more restrictive immigration policies.
In a similar vein, I found that Other Asians and Filipinos were twice as likely to report
lifetime PE when compared with Chinese. Again, varying restrictions in US immigration policies
may account for some of the within-group differences among Asian American populations, as for
Latino populations. Filipinos have a unique history in that they were considered US nationals
and therefore did not encounter the same immigration restrictions that impeded other Asian
groups. And so by comparison, Chinese immigrants may have been subjected to a stronger
selection effect. However, Filipinos have greater exposure to American culture (e.g. language)
through their education system, closing much of the cultural distances between the US and the
Philippines (Starr, 2009), which may also have resulted in a weaker acculturation effect.
Interestingly, across ethnic groups, I found that after immigration, longer duration in the
US may actually be protective against PE in some instances. This is an unexpected finding, since
in theory, the protective effects of heritage culture should still be active upon settlement in a new
country, but should wane over time as the inimical effects of acculturation set in. My findings
may be capturing the reality that recent immigrants face a number of acculturative stressors that
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increase risk for PE (see DeVylder et al., 2013), including language difficulties (Yoo et al.,
2009), that may become less salient the longer the immigrants stay in the country.
Those who immigrated at an older age tended to have lower risk for PE when compared
with their non-immigrant counterparts. Psychosis tends to emerge in young adulthood for the
first time, and older immigrants would have passed the age range at which the risk of psychosis
emerging is highest. However, it is also possible that this could be because individuals who
immigrate later in adulthood have spent a substantial portion of their lives in their countries of
origin, and thus may be more likely to resist acculturation processes (Schwartz et al., 2006). For
example, older immigrants might be less inclined to adopt the practices, values, or identifications
of the host society when compared with younger immigrants (Schwartz et al., 2010).
Limitations and Future Directions
Interpretation of my findings should be made bearing in mind a number of potential
limitations. In order to most accurately examine the effects of selective immigration on PE, I
would need to know whether rates of psychosis were any higher or lower in the general
populations of the various sending countries relative to the US, and I would need to compare US
immigrants with individuals who remained in their respective countries of origin at the time of
immigration. Current cross-national prevalence rates vary widely across countries (0.8% to
31.4%; Nuevo et al., 2010) even when using the same measure, making it difficult to interpret
the extent to which these figures represent true prevalence rates versus differences in item
interpretation (i.e., cultural validity of the measure), and therefore, limiting cross-national
comparisons. Ideally I would want to measure health status the moment immigrants first arrive,
and then track immigrant cohorts longitudinally, accounting for the pure cohort and aging
effects. I were unable to capture the life cycles of the respondents given the cross-sectional
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nature of the data. Furthermore, I did not account for return migration to rule out salmon bias, as
immigrants can come to the US temporarily and return to their countries of origin, especially if
they become ill.
Future research should take into account the historical context and timing of immigration.
The variegation of US immigration legislation has impacted groups unevenly and nonconcurrently, obfuscating whether selection applies to all cohorts from all countries. The
epidemiological paradox has also emerged in certain parts of Europe and Australia, at least with
respect to physical health outcomes (Bennett, 1993; Guendelman et al. 1999; Swerdlow 1991;
Williams 1993; Razum et al. 1998, 2000), and so comparing immigration policies with these
countries can be illuminating. However, few studies have confirmed the existence of the
epidemiological paradox with respect to mental health outcomes outside of North America, with
the exception of Corcoran and colleagues (2009) who found that second-generation immigrants
in Israel did not have higher risk for psychotic disorder.
The magnitude of health selection can vary systematically from country to country. That
is to say, the probabilities of immigrating to Europe versus the US are different, and depend on a
number of factors, such as geographic distance, sociopolitical conditions, as well as the cultural
similarities of the sending and receiving countries. My study did not address why immigrants
specifically came to the US over any other country. The answer is complex and involves push
factors (e.g. war, famine, persecution) and pull factors (access to quality health care, economic
opportunity), which can influence health trajectories. For instance, voluntary migrants who were
pulled to the US as skilled professionals are likely to have had higher education and greater
access to preventative care, and thus better health. Meanwhile, refugees or asylees who were
pushed out of their countries due to ongoing civil unrest may have been exposed to trauma,
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resulting in elevated risk for PE. Future studies should account for visa statuses or categories of
immigrants (e.g. citizens, permanent residents, short-term unskilled contract laborers, refugee,
asylee, undocumented) as these groups have varying levels of resources and exposures to
stressors.
The amount of social support available to the immigrant upon arrival depends on how
large, well established, and connected the immigrant group is in the US. Asylees and refugees
are likely to come from low socioeconomic status and are less likely to have support systems in
the country of settlement (Steiner, 2009). Recent trends are beginning to reveal that immigrants
in the US are settling in non-traditional communities where there are minimal histories of
immigrant settlement, limiting the social infrastructure and support available to immigrants
(Lichter, 2009). Prior studies have shown that being in an ethnic enclave can help preserve the
heritage culture and buffer the adverse effects of acculturation and other stressors (Schwarts et
al., 2006; Eschbach et al., 2004). It is possible that this shift will begin to counter the
epidemiological paradox in coming years and decades.
Overall, I did not find that acculturation had an effect on risk for PE in the US; however,
I made inferences based on age of immigration and duration living in the US without using
explicit measures of acculturation. Thus, contextual factors may still play a key role in
explaining the differences in prevalence rates of psychosis between the US and Europe. If this is
in fact the case, then interventions may endeavor to shape the context of reception for
immigrants by tailoring services and resources to accommodate the characteristics if immigrant
populations (i.e. national origin, visa status, the communities in which they settle, socioeconomic
status, social networks, and language fluency). These efforts may reduce a sense of defeat and
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foster greater acceptance into the country during and beyond the immigration process, thereby
influencing the secular trends of psychotic morbidity.
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Chapter V: Conclusion
Summary and Discussion of Findings
This dissertation explored the relationship between social defeat and psychotic
experiences, focusing on discrimination and immigration as two major themes. In the first paper,
I examined the relationship between everyday discrimination and PE using The National Latino
and Asian American Survey and The National Survey of American Life. I found that when
compared to individuals who did not report any discrimination, those who reported the highest
levels of discrimination were significantly more likely to report both 12-month PE and lifetime
PE, in linear fashion, after adjusting for demographic variables, socioeconomic status, and cooccurring psychological/social problems. This held true for visual and auditory hallucinatory
experiences, as well as delusional ideation.
In the second paper, I examined the National Survey of American Life to analyze the
effects of nine major discriminatory events on PE, operating under the belief that the major
discriminatory events are proxies for structural discrimination. I found that experiencing a
greater range of major discriminatory events is associated with an increased risk for lifetime PE,
including hallucinations and delusions, after adjusting for demographic variables, socioeconomic
status, and co-occurring psychological/social problems. As a count of events, discrimination
yielded a significant and strong effect, but disaggregating the events showed that being abused
by the police, being denied a loan, and receiving unusually bad service were the only remarkable
events. The effects of police abuse were striking in that they remained unaffected by the
inclusion of covariates.
In the final study, I examined the National Comorbidity Survey-Replication, The
National Latino and Asian American Survey, and The National Survey of American Life to
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explore the association between immigrant status and PE. I found that an absence of an
immigration effect on PE across various ethnic groups and across various geographic areas, after
adjusting for demographic variables and socioeconomic status, supporting the idea that the
epidemiological paradox pertains to psychosis.
Taken together, these three studies elaborate on the concept of social defeat by depicting
a complex association between discrimination and PE. Everyday discrimination at the
interpersonal level seems to have clear effects on PE, while this is true only for certain types of
major discriminatory events. Contrary to the concept of social defeat, immigrant status has no
effect on PE; however, this might reflect a selection phenomenon where healthier individuals
tended to immigrate to the US. My findings serve as a starting point for future inquiry, but
should bear in mind a number of potential limitations.
Potential Limitations and Future Directions
The potential limitations of my work stem from the limitations of stress research in
general, which have been laid out in detail by Monroe (2006). Of note, major event checklists
seem to be problematic in that they do not capture subjective appraisals of events (Dohrenwend,
2006). Conceivably an event can be trivial to one person, but catastrophic to another person,
thereby having different effects on mental health. Interview-based measures get around this
problem by allowing the participant to identify and describe stressful events and express the
degree to which the events impacted them. Moreover, the researcher is able to clarify or probe
more deeply to discern the nature of the stressful event and its impact on the participant. But
interviews are costly and time-consuming, and infeasible for large-scale epidemiological studies.
I investigated the topic of discrimination, which is a complex social determinant of
psychosis that can be dissected into many different forms and facets (e.g. individual,
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institutional, structural, cultural; see Harrell, 2011), each deserving of its own investigation
linking discrimination to physiological and psychological health outcomes. Research of this
nuanced nature can illuminate the intricacies of social defeat.
In my literature review of immigration and psychosis, I hinted at the value of making
global comparisons to better understand whether and to what extent associations between
discrimination and PE are unique to time and place, and to what extent are they ubiquitous.
Comparisons between countries (e.g. developed versus developing; racially heterogeneous
versus racially homogenous; long-standing history of immigration versus recent history of
immigration) using consistent and robust measures of discrimination and PE can determine
whether there are significant moderating effects of cultural context, and may provide insight that
can inform mental health policy.
Implications for social work practice
My findings contribute to the growing body of work that reveals the deleterious effects of
discrimination on health, and can inform prevention strategies. For example, discrimination
screenings can be administered in various community-based health care and social service
settings that serve racial/ethnic populations at risk for schizophrenia. Individuals who rate highly
on everyday discrimination or endorse specific discriminatory items (such as police abuse) can
be referred to prevention and early intervention programs that provide psychoeducation and
guide individuals to resources in the community.
Endorsing PE poses a dilemma in that research is currently ambivalent about whether or
not PE warrant clinical treatment (Oh et al., 2014). Conservatively, practitioners ought to employ
the least invasive measures first that maximize benefits while minimizing risk (DeVylder, 2014).
Such measures might include mobile applications to monitor experiences and associated distress
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(Ben-Zeev, 2012), family therapy (Seikkula et al., 2011), support groups (Ruddle et al., 2011),
omega-3 supplements (Peet & Stokes, 2005), and Cognitive Behavioral Therapy (Morrison et al.,
2014; Turkington et al., 2014). My findings can also motivate community-level programs that
foster social solidarity and a sense of belonging, which have been known to buffer the effects of
social stressors that lead to psychosis among racial/ethnic minorities (Das-Munshi et al., 2012).
My work is particularly timely given the state of racism in the United States. While we as
a society have made great strides toward racial equality since the civil rights movement, we are
still struggling to uphold the precedent that the lives of racial and ethnic minorities matter. The
recent events of racism, both interpersonal and structural, that occurred during the time this
dissertation was written are far too numerous to list exhaustively here, but notable events
include: the death of Eric Garner in New York City; the death of Michael Brown in Ferguson,
Missouri; and the death of Walter Scott near North Charleston, South Carolina. Each of these
black men was killed at the hands of a police officer; two out of the three police officers were
exonerated, while the third awaits trial for murder.
As social workers, we can feel overwhelmed by the breadth of injustice that we must
rectify. Much of my dissertation has depicted a story about how this injustice creates risk and
vulnerability for oppressed populations. However, I would like to conclude by highlighting the
remarkable and paradoxical resilience that racial and ethnic minorities exhibit in the US. Blacks
still report fewer mental health problems when compared with whites, and immigrants are
healthier than their native-born counterparts. These triumphs challenge existing social stress
paradigms and motivate future studies to identify and replicate the qualities that enable humans
to endure and thrive despite exposure to adversity.
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APPENDICIES
The WHO CIDI 3.0 Psychosis Screen

Auditory
Hallucination

Visual
Hallucination

The next questions are about unusual things, like seeing visions or hearing voices. We believe that these things may be
quite common, but we don't know for sure because previous research has not done a good job asking about them. So
please take your time and think carefully before answering.
The first thing is seeing a vision -- that is, seeing something that other people who were there
could not see. Did you ever see a vision that other people could not see? If yes, then…
Did this ever happen when you were not dreaming, not half-asleep, and not under the influence of
alcohol or drugs?
The second thing is hearing voices that other people could not hear. I don't mean having good
hearing, but rather hearing things that other people said did not exist, like strange voices coming
from inside your head talking to you or about you, or voices coming out of the air when there was
no one around. Did you ever hear voices? If yes, then…

1= Yes
0 = No

1= Yes
0 = No

Did this ever happen when you were not dreaming, not half-asleep, and not under the influence of
alcohol or drugs?
The third thing is really two. One is believing that some mysterious force was inserting many
different strange thoughts -- that were definitely not your own thoughts - directly into your head by
means of x-rays or laser beams or other methods. The other is believing that your own thoughts
were being stolen out of your mind by some strange force. Did you ever have either of these mind
control experiences? If yes, then…

1= Yes
0 = No

Delusional Ideation

Did this ever happen when you were not dreaming, not half-asleep, and not under the influence of
alcohol or drugs?
The fourth unusual thing is feeling that your mind was being taken over by strange forces with
laser beams or other methods that were making you do things you did not choose to do. Did you
ever have a time when you felt that your mind was being taken over by strange forces? If yes,
then…
Did this ever happen when you were not dreaming, not half-asleep, and not under the influence of
alcohol or drugs?
The fifth thing is believing that some strange force was trying to communicate directly with you by
sending special signs or signals that you could understand but that no one else could understand.
Sometimes this happens by special signs coming through the radio or television. Did you ever
experience these kinds of attempts at communication from strange forces? If yes, then…

1= Yes
0 = No

1= Yes
0 = No

12-month

Did this ever happen when you were not dreaming, not half-asleep, and not under the influence of
alcohol or drugs?
Sixth, did you ever believe that there was an unjust plot going on to harm you or to have people
follow you that your family and friends did not believe was true? If yes, then…
Did this ever happen when you were not dreaming, not half-asleep, and not under the influence of
alcohol or drugs?

1= Yes
0 = No

[(Has/Have) (this/either of these things/any of these things)] happened to you at any time in the
past 12 months?

1= Yes
0 = No

Respondents who reported any one of these experiences outside of the context of sleep or
substance use were coded as having a positive endorsement of PE.
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Everyday Discrimination Scale
In your day-to-day life how often have any of the following things happened to you? Would you say almost everyday,
at least once a week, a few times a month, a few times a year, less than once a year?
1. You are treated with less courtesy than other people.
2. You are treated with less respect than other people.
3. You receive poorer service than other people at restaurants or stores.
4. People act as if they think you are not smart.
5. People act as if they are afraid of you.

Respondents rated the
frequency of each of the 9
items using the following
options:
0 = no discrimination
1 = less than once a year
2 = a few times a year
3 = a few times a month
4 = at least once a week
5 = almost every day

6. People act as if they think you are dishonest.
7. People act as if you are not as good as they are.
8. You are called names or insulted.
9. You are threatened or harassed.

Major Discriminatory Events
In the following questions, we are interested in the way other people have treated you or your beliefs about how other
people have treated you. Can you tell me if any of the following has ever happened to you: At any time in your life,
have you ever…
1. Been unfairly fired?
2. For unfair reasons, have you ever not been hired for a job?
3. Have you ever been unfairly denied a promotion?
4. Have you ever been unfairly stopped, searched, questioned, physically threatened
or abused by the police?
5. Have you ever been unfairly discouraged by a teacher or advisor from continuing
your education?
6. Have you ever been unfairly prevented from moving into a neighborhood because
the landlord or a realtor refused to sell or rent you a house or apartment?
7. Have you ever moved into a neighborhood where neighbors made life difficult for
you or your family?

Respondents answered yes (1)
or no (0) to the lifetime
occurrence of each of these
nine major discriminatory
events.

8. Have you ever been unfairly denied a bank loan?
9. Have you ever received service from someone such as a plumber or car mechanic
that was worse than what other people get?

Country in which you were born
Age at Immigration (years)
Number of Years in US
# parents born in U.S.

Immigration
US born = 0; Foreign born = 1
US born, >12, 13-17, 18-34, 35+
US born, <5, 5-10, 11-20, 20+
Foreign born (first generation); 0 or 1 (second generation), 2 (third or more)
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Age (years)
Gender
Income-to-poverty ratio
Education (years)

Race

Region
Substance Use

PTSD
Social Interaction

Covariates
Age was a continuous variable ranging from 18 to 99. The variable was coded into
four categories: 18-29 (reference), 30-44, 45-59, 60+
Female = 1, Male = 0
Income-to-poverty ratio was a continuous variable ranging from 0-17, which was
coded into three categories: 0 (poor), 1-2, 3+ (nonpoor -reference)
Education was coded into four categories: 0-11 (less than high school diploma reference), 12 (high school graduate), 13-15 (some college), 16+ (college and
beyond)
Race was coded into four dummy variables: White, Asian, Hispanic, Black
Caribbean, and African American. In some analyses, ethnicity was further
differentiated into sub-categories: Chinese, Vietnamese, Filipino, Other Asian,
Mexican, Cuban, Puerto Rican, Other Hispanic, Black Caribbean.
Region was coded into four dummy variables: Northeast, Midwest, South, and
West (reference)
Substance use was coded as a dichotomous variable indicating the lifetime presence
of any of the following: alcohol abuse, alcohol dependence, drug abuse, or drug
dependence
PTSD was coded as a dichotomous variable indicating a lifetime endorsement
Social Interaction was measured using the WHODAS and ranged from 0 to 100,
with 0 signifying no impairment. This was coded dichotomously 1-100 = 1, 0 = 0

Self-reported Schizophrenia Diagnosis
Did you ever talk to a doctor or mental health
professional for help in dealing with
Schizophrenia/Psychosis?

0 = No
1 = Yes
For the purposes of sensitivity analyses, individuals
who endorsed this item were excluded.
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