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Co-occurrence of psychotic experiences and common
mental health conditions across four racially and
ethnically diverse population samples
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Background. Prior research with racially/ethnically homogeneous samples has demonstrated widespread co-occurrence
of psychotic experiences (PEs) and common mental health conditions, particularly multi-morbidity, suggesting that psy-
chosis may be related to the overall severity of psychiatric disorder rather than any specific subtype. In this study we
aimed to examine whether PEs are associated with the presence of specific disorders or multi-morbidity of co-occurring
disorders across four large racially/ethnically diverse samples of adults in the USA.

Method. Data were drawn from the National Comorbidity Survey Replication (NCS-R), the National Survey
of American Life (NSAL) and separately from the Asian and Latino subsamples of the National Latino and Asian
American Study (NLAAS). Logistic regression models were used to examine the relationship between PEs and individ-
ual subtypes of DSM-IV disorder, and to test for a linear dose-response relationship between the number of subtypes
and PEs.

Results. Prevalence of PEs was moderately greater among individuals with each subtype of disorder in each data
set [odds ratios (ORs) 1.8-3.8], although associations were only variably significant when controlling for clinical and
demographic variables. However, the sum of disorder subtypes was related to odds for PEs in a linear dose-response
fashion across all four samples.

Conclusions. PEs are related primarily to the extent or severity of psychiatric illness, as indicated by the presence of
multiple psychiatric disorders, rather than to any particular subtype of disorder in these data. This relationship applies
to the general population and across diverse racial/ethnic groups.
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Introduction disorder in Europe (van Nierop et al. 2012; Wigman
et al. 2012) and in Australia, with or without post-
traumatic stress disorder (PTSD) (Varghese et al.
2011; Saha et al. 2012), which is no longer classified
as an anxiety disorder (APA, 2013). PTSD itself has
been associated prospectively with prior PEs (Fisher
et al. 2013) and in cross-sectional data specifically
with delusion-like experiences (Scott et al. 2007). This
finding is consistent with other studies showing elev-
ated prevalence of trauma exposure history among
individuals reporting PEs (Johns et al. 2004; Lataster
et al. 2006; Kelleher et al. 2008). PEs have similarly
been associated with substance use disorders, includ-
ing both alcohol and drug dependence, in England
(Johns et al. 2004). Other studies have shown as-

Psychosis is now widely believed to occur on a
continuum, with an estimated 7.2% of the general
population experiencing subthreshold psychotic ex-
periences (PEs) at some point in their lifetimes
(Linscott & van Os, 2013). Population-based studies
of the co-occurrence of PEs and common mental
health conditions have found widespread associations
across a variety of diagnoses, including depressive,
anxiety and substance use disorders. For example,
the prevalence of PEs is reported to be greater in
adults with major depressive disorder or any anxiety
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sociations with drug use across a broad range of
substances (opiate, cannabis, alcohol, tobacco;
Degenhardt & Hall, 2001) and particularly cannabis
use (Rossler et al. 2007).
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PEs in the context of general psychopathology

One possible explanation for widespread associations
between PEs and nearly all classes of psychopathology
is that risk for psychosis may increase with greater
illness severity, regardless of the particular type of
illness. Overall severity of psychopathology may be
indicated by quantifying the number of co-occurring
disorders, or by measuring symptom severity within
disorders or phenotypic dimensions. Several studies
have found dose-response relationships between
severity of co-occurring disorders and risk for PEs.
Among children and adolescents in Ireland, risk for
PEs was shown to increase linearly as the child met
criteria for an increasing number of diagnosable con-
ditions across four population-based data sets using
different categories of disorder and means of assess-
ment (Kelleher et al. 2012) and among a help-seeking
clinical sample (Kelleher et al. 2013). Similarly, within
a single disorder, risk for delusion-like experiences
increases with increasing severity of major depression
(Saha et al. 2012). These findings, coupled with the
widespread associations of PEs with specific mental
health conditions, suggest that the extent of psycho-
pathology (i.e. the number of co-occurring diagnoses)
may be equally important to, or more important
than, the nature of psychopathology (i.e. the presence
of particular diagnoses) in determining risk for PEs.

Raciallethnic differences in co-occurrence of common
disorders with psychosis

All of the above-mentioned studies of co-occurrence
of PEs and general mental health conditions were con-
ducted with samples entirely or almost entirely made
up of white respondents. Threshold schizophrenia is
known to occur in every country worldwide (Tandon
et al. 2008), and the World Health Organization
(WHO) World Health Survey (Nuevo et al. 2012) iden-
tified subthreshold PEs in all 52 countries studied. As
such, the psychosis continuum is likely to be a univer-
sal phenomenon, conceivably with a similar clinical
profile across disparate cultural and ethnic groups.
However, studies have found PEs to be more prevalent
among racial/ethnic minorities both in the UK
(Johns et al. 2002, 2004; King et al. 2005; Morgan et al.
2009) and in the USA (Cohen & Marino, 2013), whereas
risk for common mental health conditions does not
seem to be greater among racial/ethnic minority
groups (Kessler et al. 1994; Breslau et al. 2006). Given
this discrepancy, co-occurrence of psychosis and com-
mon mental disorders may be less common among
minority groups. Generalizability of findings of co-
occurrence within and across racial/ethnic groups
remains an important and, as yet, unanswered issue
of considerable interest.
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Aims and hypotheses

The current study used four population-level data
sets, including one nationally representative survey
and three surveys of distinct racial/ethnic groups, to
examine the co-occurrence of mental health conditions
and PEs in the general adult population of the USA.
The primary hypothesis was that PEs would be highly
prevalent across disorders and across surveys, and that
the prevalence of these experiences would increase
with higher levels of morbidity in a dose-response
fashion. A strong dose-response relationship with
multi-morbidity (i.e. the number of subtypes of a dis-
order) in the context of weak relationships with indi-
vidual disorders would be consistent with the
proposition that psychosis may derive from more ex-
tensive and severe psychopathology rather than from
specific types of disorder (i.e. quantity rather than
quality). Although the absolute rate of co-occurrence
between PEs and common mental disorders was
expected to be lower among racial/ethnic minority
groups relative to the nationally representative sample,
there was no clear a priori evidence or reason to expect
that the nature of the relationship between psychosis
and common mental disorders would vary across
racial/ethnic groups. Despite expected racial/ethnic
variation in prevalence rates of PEs, common mental
disorders and their co-occurrence, we thus hypothe-
sized a consistent overall pattern of findings across
all surveys, in terms of whether PEs were associated
primarily with particular diagnostic categories or the
overall extent of multi-morbidity.

Method
Participants

The analyses presented here were conducted separ-
ately, with four samples drawn from three population-
level surveys in the USA. The surveys used similar
methodology and sampling design, and collectively
comprise the Collaborative Psychiatric Epidemiology
Surveys (CPES; Alegria et al. 2007a). The four samples
are drawn from: (1) the National Comorbidity Survey
Replication (NCS-R; Kessler et al. 2004; Alegria et al.
2007b), (2) the National Latino and Asian American
Study (NLAAS; Alegria et al. 2004; Alegria &
Takeuchi, 2007) and (3) the National Survey of
American Life (NSAL; Jackson et al. 2004, 2007). All
surveys used multi-stage sampling designs, drawing
participants from households in the 48 contiguous
states. The NCS-R is a nationally representative survey
of 9282 individuals (predominantly Caucasian, reflect-
ing the general population of the USA), of which a ran-
dom subsample (n=2322) completed the psychosis
screen. The NLAAS is a survey of Latino (n=2554)
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and Asian Americans (1=2095), which was analyzed
as two separate samples (divided by ethnicity) for
this study. Finally, the NSAL is a nationally represen-
tative sample of African-American households (1=3570),
with Afro-Caribbean (1=1621) and Caucasian (n=891)
respondents drawn from the same source neighbor-
hoods, although Caucasians were not assessed with
the psychosis screen. Response rates for the NCS-R,
NLAAS Latino sample, NLAAS Asian sample, and
NSAL were 70.9, 75.5, 65.6 and 72.3% respectively,
which are consistent with other large-scale psychiatric
epidemiology studies. Because the focus of this study
was subthreshold psychosis, participants were ex-
cluded if they had a lifetime psychotic disorder,
conservatively defined as a self-reported lifetime diag-
nosis of schizophrenia or meeting WHO Composite
International Diagnostic Interview (WHO-CIDI) cri-
teria for lifetime bipolar disorder (regardless of the
presence of psychosis). Participants with missing data
for any of the variables of interest, including socio-
demographic confounders, were also excluded. Res-
pondents excluded due to missing demographic data
(n=28) did not vary significantly from those included
on age or prevalence of PEs in any data set, but
were more likely to be female in the Latino sample
[)((2df:1)=4.33, p=0.037]. Following exclusion, the sam-
ple sizes and percentages included for each survey
were: NCS-R: n=2216 (95.4%); NLAAS Latino: n=2539
(99.4%); NLAAS Asian: n=2077 (99.1%); NSAL:
n=4884 (94.1%).

Measures

Demographic variables (age, sex, race/ethnicity, for-
eign birth, education, employment status, and marital
status) were self-reported by respondents. Lifetime
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. PEs were excluded if the
experience took place solely in the context of falling
asleep, dreaming, or substance use.

Respondents were assessed for lifetime DSM-IV
Axis I disorders using the WHO-CIDI, a widely used
and reliable structured interview assessment for diag-
nosis (Wittchen, 1994; Haro et al. 2006). Participants
were coded positive for affective disorders if they
met criteria for major depressive disorder or dysthy-
mia; for anxiety disorders if they met criteria for gener-
alized anxiety disorder, agoraphobia with and without
panic disorder, panic disorder or social phobia; for
substance use disorders if they met criteria for abuse
or dependence of alcohol or other substances; and
individually for PTSD.
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Analyses

All analyses were conducted using the complex sample
features of SPSS version 21 (SPSS Inc., USA), and
confirmed through independent analysis using Stata
SE version 13 (Stata Corporation, USA). All statistical
estimates were weighted using sampling weights for
the corresponding survey to account for individual-
level sampling factors including non-response and un-
equal probabilities of selection. Design-based analyses
were used to estimate standard errors that accounted
for the complex multistage clustered design of each
survey, using the Taylor series linearization method.
The analytic plan was conducted independently but
following identical procedures for each of the four sur-
veys (NCS-R, NLAAS Latino and Asian samples,
NSAL). Post-hoc analyses tested for differences be-
tween the Afro-Caribbean and African-American sub-
samples of the NSAL in terms of associations of
mental health conditions and PEs; all main results
were in the same direction and of similar effect size
magnitude. NSAL results are therefore presented as
a single set of analyses.

Descriptive data for demographic variables and
prevalence of PEs, by diagnosis, are reported across
all four samples. Associations between PEs (dependent
variable) and each diagnostic group (depressive, anxi-
ety, substance use and PTSD) were tested using logistic
regression, first without adjustment as separate bivari-
ate analyses, and then together in a single model, with
adjustment for potential demographic confounds
(age, sex, foreign birth, marital status, employment
status and education). Diagnostic categories were
then summed to create a measure of multi-morbidity
to test for a dose-response relationship between the
number of disorder subtypes and risk for PEs. This
was also tested using logistic regression (excluding
variables indicating specific diagnoses), with adjust-
ment for potential demographic confounds.

Statistical significance was assessed for all tests using
Wald 4%, with two-tailed «=0.05. Effect sizes were
reported as unadjusted (bivariate analyses) or adjusted
(multiple logistic regression analyses) odds ratios
(ORs) with 95% confidence intervals (CIs).

Results

Descriptive data for all demographic and clinical vari-
ables in each data set, which differed primarily in
terms of racial/ethnic make-up, are presented in
Table 1. PEs and DSM-IV diagnoses are both notably
uncommon among the Asian-American sample com-
pared to the others, possibly limiting statistical power
in terms of significance testing in further analyses
with this group. Prevalence of PEs was numerically


https://doi.org/10.1017/S0033291714000944

3506 |. E. DeVylder et al.

Table 1. Descriptive data for all variables, divided by data set

NCS-R NLAAS (Asians) NLAAS (Latinos) NSAL

Variable (n=2216) (n=2077) (n=2539) (n=4884)
Continuous
Mean age (years) 46.45 39.03 38.03 42.46
Categorical
Sex

Male 479 (1.5) 474 (1.1) 51.4 (1.4) 44.3 (0.8)

Female 52.1 (1.5) 52.6 (1.1) 48.6 (1.4) 55.7 (0.8)
Race/ethnicity

White, non-Latino 73.0 (2.4) - - -

Black, non-Latino 12.4 (1.5) - - 100.0 (0.0)

Latino 11.1 (1.7) - 100.0 (0.0) -

Asian 1.3 (0.3) 100.0 (0.0) - -

Other 2.2 (0.4) - - -
Foreign-born

Yes 6.8 (1.0) 76.1 (3.1) 57.3 (2.4) 6.8 (0.4)

No 93.2 (1.0) 23.9 (3.1) 42.7 (2.4) 93.2 (0.4)
Marital status

Married 56.0 (1.6) 68.8 (1.6) 64.2 (1.4) 42.7 (1.0)

Never married 21.3 (1.4) 229 (1.2) 21.3 (1.2) 31.5(1.2)

Previously married 22.7 (1.4) 8.3 (0.9) 14.5 (1.0) 25.8 (0.8)
Education

High-school graduate or less 51.4 (1.7) 32.0 (2.0) 68.5 (1.5) 60.9 (1.6)

At least some college 48.6 (1.7) 68.0 (2.0) 31.5 (1.5) 39.1 (1.6)
Employment status

Employed 62.1 (1.5) 64.0 (1.5) 63.2 (1.8) 67.8 (1.1)

Unemployed 6.3 (0.8) 6.2 (0.7) 7.5 (0.9) 10.0 (0.7)

Not in labor force 31.6 (1.4) 29.8 (1.5) 29.3 (2.0) 22.2 (0.9)
Diagnoses (lifetime)®

Depressive disorder 14.6 (1.0) 9.2 (1.0) 14.3 (0.8) 10.8 (0.6)

Anxiety disorder 16.6 (0.9) 8.6 (0.9) 12 9 (0.9) 12 1 (0.6)

PTSD 5.5 (0.5) 1.9 (0.4) 5(0.5) 6 (0.5)

Substance use disorder 12.8 (0.7) 3.8 (0.6) 11 1 (1.3) 10 8 (0.7)

None 66.3 (1.3) 83.0 (1.3) 70.7 (1.5) 70.4 (0.9)
Psychotic experiences

Yes 8.6 (0.9) 6.2 (0.6) 9.6 (0.8) 11.1 (0.7)

No 91.4 (0.9) 93.8 (0.6) 90.4 (0.8) 88.9 (0.7)

NCS-R, National Comorbidity Survey Replication; NLAAS, National Latino and Asian American Study; NSAL, National
Survey of American Life; PTSD, post-traumatic stress disorder.

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

# Diagnoses are not mutually exclusive.

greater in the context of every individual disorder
and diagnostic subtype, across all data sets, with the
exception of agoraphobia (without panic disorder)
among the Asian sample (see online Supplementary
Table S1). All remaining analyses used diagnostic
subtypes (depressive, anxiety, PTSD, substance) rather
than individual disorders. In unadjusted bivariate
analyses, lifetime prevalence of PEs was significantly
greater among respondents with each subtype of men-
tal health condition (depressive, anxiety and substance
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use disorders, and PTSD diagnosis) compared to the
remainder of the sample, across all four data sets
(Table 2).

Relationships were then tested between each diag-
nostic category and PEs using a fully adjusted model,
which controlled for demographic variables and also
each remaining subtype of mental disorder. For in-
stance, associations between PEs and depressive disor-
ders controlled for the remaining disorders of anxiety,
PTSD and substance use disorders, and so on for each
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Table 2. Unadjusted odds for psychotic experiences within each
particular diagnostic category

Psychotic Statistics
experiences
Diagnosis OR (95% CI) Hedi=1) 4
NCS-R
None 0.45 (0.29-0.70) 13.17 <0.001
Depressive 2.32 (1.54-3.47) 17.51 <0.001
Anxiety 2.17 (1.51-3.12) 18.57 <0.001
PTSD 2.51 (1.48-4.27) 12.27 <0.001
Substance 1.95 (1.27-2.99) 9.89 0.002
NLAAS (Asian)
None 0.44 (0.26-0.75) 9.75 0.002
Depressive 1.77 (0.98-3.22) 3.73 0.053
Anxiety 2.40 (1.49-3.86) 13.82 <0.001
PTSD 3.73 (1.07-13.05) 4.48 0.034
Substance 3.16 (1.65-6.03) 12.81 <0.001
NLAAS (Latino)
None 0.36 (0.23-0.55) 21.79 <0.001
Depressive 2.15 (1.53-3.02) 20.66 <0.001
Anxiety 1.98 (1.39-2.83) 15.09 <0.001
PTSD 2.84 (1.55-5.20) 11.85 0.001
Substance 2.64 (1.43-4.87) 10.01 0.002
NSAL
None 0.38 (0.30-0.49) 65.05 <0.001
Depressive 2.47 (1.74-3.52) 26.24 <0.001
Anxiety 2.54 (1.96-3.29) 52.16 <0.001
PTSD 3.09 (2.28-4.19) 54.96 <0.001
Substance 2.02 (1.47-2.79) 54.96 <0.001

NCS-R, National Comorbidity Survey Replication;

NLAAS, National Latino and Asian American Study; NSAL,
National Survey of American Life; PTSD, post-traumatic
stress disorder; OR, odds ratio; CI, confidence interval;

df, degrees of freedom.

Each statistical test separately compares respondents with
the particular diagnosis to the remainder of the sample,
unadjusted for the presence of other clinical diagnoses.

disorder category. In the fully adjusted model, odds for
PEs were still greater within each data set and each
mental health condition, except for depressive disor-
ders in the NLAAS Asian data set (Table 3).
However, the effect sizes were reduced relative to
those from the unadjusted analyses and many were
no longer statistically significant.

Specifically, adjusted associations were only signifi-
cant with depressive disorders in the NCS-R, NLAAS
Latino and NSAL samples, with anxiety disorders in
the NCS-R and NSAL samples, with PTSD in the
NSAL sample, and with substance use disorders in
the NCS-R, NLAAS Latino and NSAL samples.
Sociodemographic associations with PEs also varied
across the data sets, with respondents reporting PEs
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more likely to be female in the NCS-R only, more likely
to be never married in the NLAAS Latino only, pre-
viously married in the NSAL, and unemployed in
the NLAAS Asian and NSAL, and more likely to be
out of the labor force in the NSAL but less likely in
the NLAAS Asian sample. Mental disorders were
common among respondents with PEs, although
with notably lower rates of co-occurrence among the
ethnic minority samples across disorder categories
(except PTSD in the NSAL and substance use
among NLAAS Latinos), particularly among Asian-
Americans (Table 4). There was a significant linear
relationship between the number of mental health
conditions and psychosis risk across all four data
sets (Table 5).

Discussion
Main findings

There is increasing evidence that subthreshold PEs
occur frequently in the general population, particularly
among individuals with one or more diagnosable dis-
orders (Johns et al. 2004; Scott et al. 2007; Varghese et al.
2011; Kelleher et al. 2012; Saha et al. 2012; van Nierop
et al. 2012; Wigman et al. 2012). In these analyses,
there were widespread moderate associations with
PEs across all types of psychopathology, replicated in
four data sets including a nationally representative
sample and three samples within specific racial/ethnic
groups. These associations were consistently weakened
and only variably significant, although: still in the pre-
dicted direction, when controlling for sociodemo-
graphic confounders and, perhaps more importantly,
the remaining subtypes of disorder. However, the
relationship between the extent of multi-morbidity
(i.e. the number of subtypes of diagnosable disorders)
was robust to controls for sociodemographic factors,
exhibiting a strong linear relationship across all four
data sets, suggesting that PEs may specifically be re-
lated to the quantity (number of co-occurring disor-
ders) rather than the quality (specific diagnoses) of
co-occurring mental health conditions. Although the
prevalence of common mental disorders among indivi-
duals with PEs was generally lower in the racial/ethnic
minority samples, the overall pattern of a linear associ-
ation with multi-morbidity was consistent across
groups, thus suggesting universality in the relationship
of prevalence of common mental disorders with PEs
within the USA.

Is psychosis risk related to the quality or the degree
of psychopathology?

The prevalence of PEs was elevated in the context of
every individual diagnosis and diagnostic category
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Table 3. Final adjusted model of the association between each diagnostic category and psychotic experiences, within each data set

NCS-R

NLAAS (Asian)

NLAAS (Latino)

NSAL

Clinical variables

None (ref.) -

Depressive 1.70 (1.15-2.53)
Anxiety 1.56 (1.08-2.26)
PTSD 1.46 (0.82-2.60)
Substance 1.85 (1.15-2.96)

Confounder variables
Age 0.99 (0.98-1.01)
Sex (ref. male) 1.84 (1.22-2.78)
Foreign-born (ref. no) 1.18 (0.66-2.12)
Marital (ref. married) -

1.36 (0.78-2.35)

1.35 (0.77-2.37)
Education (ref. no college) 0.80 (0.55-1.16)
Employment (ref. employed) -
Unemployed 1.15 (0.51-2.59)
Not in labor force 1.22 (0.79-1.88)

Never married
Previously married

0.98 (0.45-2.17)
1.53 (0.77-3.02)
2.41 (0.55-10.55)
1.95 (0.90-4.21)

1.00 (0.98-1.02)
0.82 (0.54-1.26)
0.73 (0.46-1.16)
1.50 (0.83-2.70)
1.57 (0.72-3.44)

1.46 (0.98-2.18)

2.61 (1.15-5.88)
0.54 (0.33-0.90)

1.62 (1.16-2.27)
1.35 (0.89-2.05)
1.77 (0.93-3.38)
2.14 (1.19-3.87)

1.01 (1.00-1.02)
1.06 (0.82-1.37)
0.82 (0.53-1.26)
1.84 (1.33-2.55)
1.14 (0.82-1.57)

1.48 (0.91-2.39)

1.09 (0.53-2.23)

1.71 (1.14-2.56)
1.76 (1.31-2.36)
2.15 (1.58-2.93)
1.44 (1.05-1.98)

1.00 (0.99-1.01)
0.99 (0.78-1.26)
0.81 (0.54-1.21)
1.21 (0.90-1.64)
1.53 (1.05-2.23)

1.03 (0.77-1.39)

1.47 (1.04-2.06)
1.64 (1.18-2.27)

1.02 (0.70-1.49)

NCS-R, National Comorbidity Survey Replication; NLAAS, National Latino and Asian American Study; NSAL, National
Survey of American Life; PTSD, post-traumatic stress disorder; OR, odds ratio; CI, confidence interval; Ref., reference.

Values presented as OR (95% CI), with each OR adjusted for the remaining clinical conditions and for sociodemographic

factors. Significant associations are presented in bold.

Table 4. Prevalence of disorders among respondents with psychotic
experiences

NLAAS NLAAS
NCS-R  (Asians) (Latinos) NSAL
None 488 (53) 69.7(59) 49.0(5.6)  50.7 (2.6)
Depressive 264 (3.9) 14.6 (3.7) 247 (26) 207 (2.7)
Anxiety 284 (3.0) 17.3(3.7) 21.3 (3.0) 23.2 (1.9)
PTSD 115(2.3) 59(3.1) 10.2 (2.1) 19.4 (2.0)
Substance 21.1 (3.5) 10.0(29) 22.5(6.0)  18.1 (2.1)

NCS-R, National Comorbidity Survey Replication;
NLAAS, National Latino and Asian American Study; NSAL,
National Survey of American Life; PTSD, post-traumatic
stress disorder.

Values given as percentage (standard error).

examined, across all samples, with a single exception
(agoraphobia without panic disorder among Asian-
Americans). Several studies have now tested for associ-
ations between PEs and specific psychiatric diagnoses,
generally finding significantly greater prevalence of
PEs among those with the disorder in question com-
pared to those without the disorder, regardless of
the disorder (i.e. depressive, anxiety and substance
use disorders, and PTSD; Johns et al. 2004; Scott
et al. 2007, Varghese et al. 2011; Saha et al. 2012;
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van Nierop et al. 2012; Wigman et al. 2012). In a recent
study by Fisher et al. (2013), childhood PEs were pro-
spectively associated with schizophrenia and PTSD
in adulthood, but not significantly associated with
persistent anxiety or depressive disorders or substance
dependence, although nearly all individuals with
childhood PEs later met criteria for at least one of
these diagnoses.

Overall, therefore, the literature points to wide-
spread associations between PEs and psychopathology
in general, with few examples of null associations.
Given that the data presented here also demonstrate
consistent associations with every disorder subtype
(in bivariate analysis), it would be parsimonious to
conclude that the odds of PEs are increased in the con-
text of psychopathology in general, rather than in any
particular subtype of mental health condition. Such
non-specific co-occurrence has similarly been found
among people with schizophrenia, a population with
an elevated prevalence of co-morbidity across the en-
tire spectrum of mental health conditions (Buckley
et al. 2009), and among individuals with a family his-
tory of schizophrenia, who are similarly at elevated
risk for a broad range of psychiatric disorders
(Dean et al. 2010; DeVylder & Lukens, 2013).

Although psychosis may not be related to the type of
co-occurring psychopathology, it may be related to the
severity of co-occurring psychopathology, as indicated
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Table 5. Logistic regression tests for dose-response relationships between increasing numbers

of diagnoses and odds of psychotic experiences (PEs)

Odds of PEs
OR (95% CI)

Prevalence of

No. of diagnoses PEs % (s.E.)

Statistics

NCS-R
0 4(1.2) -
1 10 4 (1.6) 1.70 (1.01-2.87)
2 15.5 (2.1) 2.62 (1.58-4.33)
>3 25.0 (4.6) 5.04 (2.91-8.73)
Linear trend

NLAAS Asian
0 2(0.7) -
1 7 (2.2) 1.53 (0.76-3.08)
2 17 2 (5.1) 2.62 (1.10-6.23)
>3 16.9 (5.8) 2.46 (0.89-6.86)
Linear trend

NLAAS Latino
0 .7 (0.5) -
1 14 9 (2.9) 2.30 (1.36-3.90)
2 20.5 (3.8) 3.59 (2.23-5.77)
=3 18.7 (5.2) 3.09 (1.47-6.47)
Linear trend

NSAL
0 8.0 (0.5) -
1 15.0 (2.0) 1.93 (1.39-2.66)
2 21.6 (2.8) 3.05 (2.104.44)
>3 37.0 (5.7)

6.13 (3.87-9.69)
Linear trend -

Yiae=3=39.01, p<0.001

Year-1)=38.85, p<0.001
Xiat-3)=8.27, p=0.041

Aas-1y=4.28, p=0.039
Kias-3=32.14, p<0.001

X(zdf=l)=10~05, p=0.002
X%df=3) =97.58, p<0.001

Xiat-1)=64.25, p<0.001

NCS-R, National Comorbidity Survey Replication; NLAAS, National Latino and
Asian American Study; NSAL, National Survey of American Life; s.E., standard

error; df, degrees of freedom.

All analyses were fully adjusted for all potential sociodemographic confounders.

by the number of co-occurring disorders. Such an ex-
planation is consistent with the linear dose-response
relationship identified here across all four data sets,
in accordance with past studies showing that odds
for PEs increased with more extensive multi-morbidity
in adolescents (Kelleher et al. 2012, 2013) and with
greater severity within a single diagnosis (Saha et al.
2012). This finding supports a construct of sub-
threshold psychosis as an independent syndrome or
dimension of psychopathology, the risk for which is
increased with greater co-morbidity but which is not
bound to a single disorder. Notably, this association
is robust across racial/ethnic groups.

Mechanisms of multi-morbidity

There are numerous potential explanations for the
co-occurrence of psychosis with common mental
health disorders, none of which could be distinguished
based on the presented data but all of which should
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be explored in future studies. Recent evidence has
shown that diagnostically disparate mental health
conditions (i.e. schizophrenia, autism, attention-deficit
hyperactivity disorder, bipolar disorder and major
depressive disorder) share genetic risk loci (Cross-
Disorder Group of the Psychiatric Genomics Con-
sortium, 2013), confirming through genetic analysis
previous conclusions from research with twins
(Kendler et al. 2003) and in family history studies
with population-level samples (Dean et al. 2010;
DeVylder & Lukens, 2013). As such, inherited genes
may exert pleiotropic effects such that a common set
of ‘risk’ genes may lead to different and seemingly
disparate phenotypic expressions (Weiser et al. 2005),
which may then be more or less consistent with
particular diagnostic criteria.

Psychosis and common mental health conditions
also share environmental risk factors. For example,
childhood trauma may lead to PTSD (e.g. Cloitre
et al. 2009), but is also more prevalent among people
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with depressive and anxiety disorders (Douglas et al.
2010; Hovens et al. 2010) and substance abuse dis-
orders (Wilsnack et al. 1997; Medrano et al. 1999;
Ducci et al. 2009; Douglas et al. 2010), and notably
among people with PEs (Galletly et al. 2011; Mackie
et al. 2011; Soosay et al. 2012). Similar non-specific as-
sociations are found with social support, employment
status, socio-economic status and other known risk
factors for PEs (Linscott & van Os, 2013). Psychosis
and common mental disorders also share putative
neural substrates, including dysfunction in the hippo-
campus, hypothalamic—pituitary—adrenal axis, pre-
frontal cortex or dopaminergic system, which may
mediate the relationship between genetic and environ-
mental risk factors and symptom presentation.

Although it is parsimonious to assume that multi-
morbidity is caused by shared risk factors, it is possible
that it is caused by shared risk factors in addition to
interactive effects between diagnoses (or dimensions
of symptoms). A pilot analysis of the temporal order
of diagnoses and PEs in this sample, based on retro-
spective estimates of age of onset, did not seem to
be reliable or consistent across data sets (data not
shown), leaving this an open question that would be
better answered using prospective cohort data.

Psychosis and common disorders across racial/ethnic
groups

The four data sets examined in this study were drawn
from the same source country using similar methods,
with race/ethnicity as the primary factor distinguishing
the samples. No single prior study has attempted to
replicate findings with PEs across racial/ethnic groups.
In this analysis, prevalence rates of PEs were higher
among the racial/ethnic minority samples (except for
Asian-Americans) but lower for common mental dis-
orders, in concurrence with prior research (Kessler
et al. 1994; Johns et al. 2002, 2004; King et al. 2005;
Breslau et al. 2006; Morgan et al. 2009; Cohen &
Marino, 2013). However, findings regarding the re-
lationship between common disorders and psychosis
were consistent across data sets, particularly in that
PEs were associated with (1) all classes of psychopath-
ology in bivariate analyses and (2) multi-morbidity in
a linear dose-response fashion, across all four samples.
Our findings thus argue for the universality of the re-
lationship between multi-morbidity of common mental
disorders and the prevalence of PEs, at least across
racial/ethnic groups in the USA.

Strengths, limitations and conclusions

The primary strength of this study is the use of four
large general population data sets with varying racial/
ethnic composition, allowing multiple replications

https://doi.org/10.1017/50033291714000944 Published online by Cambridge University Press

and cross-cultural validation within a single study.
Furthermore, diagnoses and the presence of PEs were
determined using the WHO-CIDI, widely considered
a valid measure for use in general population survey
samples. However, despite validation with clinical
interviews (Haro et al. 2006), which themselves may
be fallible, the assessment of psychiatric diagnoses
and psychosis using lay-interviews may be subject to
misclassification. Epidemiologists have argued inter-
mittently for the use of psychometric or dimensional
measures of psychopathology rather than categorical
diagnoses (e.g. Dohrenwend, 1990), which may pro-
duce more valid measures when administered by
lay-interviewers, and indeed would have been con-
sistent with the assumption, inherent in studying
subthreshold psychosis, that psychopathology is con-
tinuously distributed in the population. Controversy
over the validity of single diagnoses in lay-administered
surveys is offset by the use of subgroups of disorders
rather than individual diagnoses. However, lifetime
diagnoses may be nonetheless underestimated because
of extensive recall periods (Takayanagi et al. 2014), but
were chosen over 12-month diagnoses to increase stat-
istical power for looking at rare constructs (i.e. PEs
and multi-morbidity of several diagnoses), consistent
with prior studies of multi-morbidity and psychosis
(Kelleher et al. 2012, 2013) and studies of multi-
morbidity in these data (e.g. Ruscio et al. 2010).
Conversely, lifetime measures are limiting in that they
allow examination of co-occurrence within individuals
but not necessarily within overlapping time periods
for those individuals. The use of clinical samples with
greater prevalence of both PEs and disorders (relative
to the general population) may provide sufficient stat-
istical power to examine co-occurrence of psychosis
and multi-morbidity within a specified time-frame
(e.g. 12-month prevalence). Future studies should there-
fore replicate general population findings in clinical
samples to improve temporal resolution and under-
stand the significance of co-occurrence among help-
seeking individuals. A further potential limitation is
that PTSD and anxiety disorders are separated based
on DSM-5 guidelines, although the diagnoses in the sur-
veys used DSM-IV criteria. However, separating PTSD
and anxiety disorders seemed necessary because of
prior evidence that PTSD may be particularly closely re-
lated to PEs (Fisher et al. 2013). Overall, concerns over
measurement are partially allayed by the study design,
which allowed up to four replications of any significant
findings; measurement limitations, which would gener-
ally introduce random error, are unlikely to sufficiently
explain several replications of a statistical association.
Survey response rates were in the typical range for
national surveys, notably lowest in the NLAAS Asian
data set (65.6%) and highest in the NLAAS Latino
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data set (75.5%). Higher rates of psychopathology have
been found among survey non-responders (Kessler
et al. 1994), which would potentially lead to underesti-
mation of prevalence rates of psychiatric diagnoses
and PEs proportionate to the response rate, although
response rates may have less of an effect on prevalence
rates than previously assumed and typically do not
notably influence the relative associations between
clinical variables (Galea & Tracy, 2007).

Finally, PE prevalence rates could not be compared
statistically across racial/ethnic groups because of the
use of separate data sets. Specifically, because the psy-
chosis screen was given to a random subsample of
the NCS-R, to the entire sample of the NLAAS and
systematically only to non-white respondents in the
NSAL, comparisons between data sets and between
racial/ethnic groups using the combined data set
(CPES) would be improperly weighted and therefore
of questionable validity (DeVylder, 2014). Despite this
limitation, our prevalence rates are consistent with
previous reports using the combined CPES data set
showing significant racial/ethnic prevalence differ-
ences (Cohen & Marino, 2013, 2014).

Given the replication of findings across four large
data sets, this study provides strong evidence that
PEs are associated with multi-morbidity of common
mental health conditions, both in the general popu-
lation of the USA and within specific racial/ethnic cat-
egories. Further prospective research would be useful
in disentangling the causal relationship between PEs
and co-occurring disorders.

Supplementary material

For supplementary material accompanying this paper,
please visit http://dx.doi.org/10.1017/50033291714000944.
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