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a b s t r a c t

Cannabis use has been associated with a continuum of psychotic experiences. However, it is unclear
whether mood and anxiety symptoms account for increases in attenuated positive psychotic symptoms
(APPS) among cannabis users. We predicted that depression and anxiety symptoms would mediate the
relation between cannabis use and APPS, and between cannabis use and endorsement of eight or more
distressing APPS (D-APPS), a potentially more clinically meaningful group. Young adults (n¼674)
completed the Prodromal Questionnaire (PQ); Drug Use Frequency measure; Center for Epidemiologic
Studies Depression Scale; State-Trait Anxiety Inventory, Trait Form, Anxiety Subscale; and Social Phobia
Scale. Results indicated that symptoms of trait anxiety, but not symptoms of depression or social anxiety,
mediated the relationship between cannabis use and APPS, as well as the relationship between cannabis
use and D-APPS. Results indicate that symptoms of trait anxiety may play a role in the relation between
cannabis use and APPS. Findings underscore the importance of considering clinical characteristics co-
occurring with psychotic symptoms, such as affective symptoms, when examining the association
between cannabis use and psychotic symptoms.

& 2014 Elsevier Ireland Ltd. All rights reserved.

1. Introduction

Cannabis use has been repeatedly associated with the conti-
nuum of psychotic experiences, ranging from subthreshold psy-
chotic symptoms in non-clinical samples, to clinical high risk for
psychosis, and to clinical psychotic disorders (Linszen et al., 1994;
Caspari, 1999; Corcoran et al., 2008; Kuepper et al., 2011).
Subthreshold psychotic symptoms, which are common, yet brief,
attenuated, or limited symptoms that are not in themselves
clinically significant, and occur in the absence of current substance
use, have been found to be more highly prevalent among cannabis
users in the general population compared to non-users (Johns
et al., 2004; van Os et al., 2009; Binbay et al., 2012; van Gastel
et al., 2012; Ruiz-Veguilla et al., 2013). Similarly, there is a clear
dose–response relationship between the frequency of cannabis
consumption and increased risk for psychosis (Andreasson et al.,
1987; van Os et al., 2002; Caspi et al., 2005; Moore et al., 2007;
Matheson et al., 2011). Cumulatively, findings suggest that a
history of cannabis use impacts the rate of subclinical psychotic
experiences, as well as the severity and course of psychosis.

Despite these associations, it is unclear whether specific
individual-level factors increase the likelihood of cannabis use
among those with increases in attenuated positive psychotic
symptoms (APPS). Studies have controlled for a number of vari-
ables, such as minor or previous psychotic symptoms (Arseneault
et al., 2002), intelligence (Zammit et al., 2002), and use of
psychostimulants (van Os et al., 2002) to examine the possibility
of cannabis use as self-medication among psychotic populations.
Although some clinical symptoms occurring during the prodromal
or premorbid periods have been examined, a paucity of research
has explored the role of depression and anxiety symptoms in the
relationship between cannabis use and psychotic experiences.
Depression and anxiety are key symptoms to examine because
they (1) commonly occur prior to the onset of psychosis (Yung
et al., 2004; Rosen et al., 2006; Myles-Worsley et al., 2007), (2) are
associated with psychotic symptoms in the general population
(Wigman et al., 2012), and (3) are associated with increases in
cannabis use (Wittchen et al., 2007; Buckner et al., 2012). With
regards to the latter, evidence suggests that social anxiety disorder
may be a risk factor for cannabis dependence (Buckner et al., 2012)
and that major depression predicts increased rates of cannabis use
and dependence (Wittchen et al., 2007). Similarly, one study
reported that social anxiety moderated the relationship of schizo-
typy symptoms and frequent cannabis use, and that depression
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and trait anxiety moderated the relationship between positive
schizotypy traits and cannabis use frequency (Najolia et al., 2012).
Therefore, it is possible that the association between cannabis use
and psychotic symptoms may be related, at least in part, to
premorbid and/or prodromal mood and anxiety symptoms. One
study suggesting that heavy cannabis use is associated with the
development of psychotic symptoms in a non-clinical sample
controlled for diagnoses of anxiety and depression, rather than
subthreshold anxiety/depressive symptoms (Fergusson et al.,
2003). However, individuals experiencing APPS may not have yet
developed a clinical disorder; therefore, mood and anxiety symp-
toms may be better represented using a dimensional approach
(Wigman et al., 2012). Further, previous studies have not specifi-
cally examined mood and anxiety disorders as potential mediators
of the relation between cannabis use and APPS.

The aim of the present study was to determine whether
depression and anxiety symptoms mediate the relation between
cannabis use and increases in APPS on a dimensional scale. APPS
experienced by the general population may have relevance for
individuals at risk for psychotic disorders (Kaymaz et al., 2012;
van Os and Linscott, 2012). An extended psychosis phenotype,
whereby APPS reported by non-help seeking individuals has been
linked to risk for developing clinical psychosis, is supported by
findings suggesting that subclinical and clinical psychosis share
many of the same risk factors (van Os et al., 2009; van Os and
Linscott, 2012), and that those endorsing APPS are at 3.5 times
increased risk of developing a psychotic disorder (Kaymaz et al.,
2012), demonstrating the utility of assessing psychotic experiences
dimensionally. We predicted that frequent cannabis use would be
associated with significant increases in APPS, and that symptoms
of depression and anxiety would mediate the relationship
between cannabis use and APPS. A secondary aim was to deter-
mine whether the aforementioned relationship existed when
examining individuals who may be at higher clinical risk for
psychosis compared to individuals at lower risk. We viewed these
secondary analyses as exploratory as our clinical high risk measure
has only been associated with clinical high risk for psychosis in
clinical samples (Loewy et al., 2005). We predicted that symptoms
of depression and anxiety would mediate the relationship
between frequent cannabis use and higher clinical risk for
psychosis.

2. Methods

2.1. Participants

The protocol was approved by the Institutional Review Board (IRB) at Temple
University. Written informed consent was obtained from participants and a
Certificate of Confidentiality was obtained from the National Institutes of Health
(NIH) to protect identifiable research information from forced disclosure. Partici-
pants were 674 undergraduate students recruited via an online subject recruitment
website. All participants received course credit for their participation and were at
least 17 years of age; however, our sample only includes one 17-year-old subject
due to mid-study IRB changes that now restrict subject recruitment to 18 and older.

2.2. Measure and procedures

All participants completed a set of questionnaires at computer stations in the
laboratory. The Prodromal Questionnaire (PQ; Loewy et al., 2005, 2007) was
administrated, which is a 92-item questionnaire that measures subthreshold
psychotic symptoms experienced in the past month in the absence of substance or
medication use and has been validated against semi-structured interviews that
assess emerging and frank psychosis, such as the Structured Interview for Prodromal
Symptoms (SIPS; Miller et al., 2002; Kline et al., 2012). Each item endorsed was rated
as either distressing or not distressing by the participant. The present study used the
positive symptoms subscale scores and summed the presence or absence of
endorsed symptoms (45 items total). The two dependent variables were (1) total
number of positive symptoms endorsed (APPS) and (2) endorsement of eight or
more distressing APPS (D-APPS) compared to three or fewer distressing APPS (the

mean of APPS distressing symptoms in our sample), a dichotomous variable.
Endorsing eight or more D-APPS has achieved 90% sensitivity and 49% specificity
in correctly classifying clinical high risk for psychosis cases identified using the SIPS
in clinical samples (Loewy et al., 2005), and 2% of an undergraduate sample met this
criterion (corresponding to approximate rates of those at risk for psychosis in the
general population) (Loewy et al., 2007, 2012). We chose this cutoff value in order to
maximize sensitivity and to reduce our chance of type II error, at the possible cost of
type I error. The use of two dependent variables for psychosis, one of which is
exploratory (i.e., D-APPS), allowed us to determine whether our mediation hypoth-
esis applied to only the continuum of APPS in the general population, or was relevant
to potentially more clinically-relevant symptoms.

The frequency of substance use was measured using the Drug Use Frequency
measure (DUF; O'Farrell et al., 2003). The DUF has established concurrent validity
with the well-validated Timeline Followback measure (Sobell and Sobell, 1996) and
with collateral informants (O'Farrell et al., 2003). The questionnaire assessed use of
various substances, but for the present study only cannabis use and amphetamine
use within the past 3 months were analyzed, as use of other substances linked to
psychosis were not specifically asked about (e.g. cocaine) and opiate use occurred
at too low of a frequency in our sample. Substance use was measured on a Likert-
type scale that included values of (1) never, (2) once or twice, (3) several times a
month, (4) several times a week, and (5) daily. The frequency of cannabis use was
dichotomized for analyses: “low use” (never, once or twice, or several times a
month) and “high use” (several times a week or daily). Dichotomization was based
on comparisons of each of the cannabis frequency groups on APPS score. The three
low frequency use categories were each significantly different from the two higher
frequency use categories when compared on APPS (data available upon request).
Further, the two higher frequency use categories were not significantly different
from each other on APPS (data available upon request). In addition, amphetamines,
which act as dopamine agonists, may induce acute paranoid psychosis (Bell, 1973),
and as individuals who frequently use cannabis are more likely to use other drugs,
such as amphetamines, amphetamines have been hypothesized to explain the
association between cannabis use and schizophrenia (Hall and Degenhardt, 2000).
Therefore, amphetamine use was included as a covariate and was recoded into two
categories: “never” and “any use.”

Symptoms of depression were evaluated with the brief version of the Center for
Epidemiologic Studies Depression Scale (CES-D; Radloff, 1977; Kohout et al., 1993),
which ascertained the presence and severity of depressive symptoms that occurred
over the past week. The CES-D is reliable across samples (Radloff, 1977; Roberts,
1980, 1989) and has demonstrated concurrent and construct validity (Radloff,
1977). The range of scores is 0–30 and scores equal to or greater than 10 are
thought to represent significant depressive symptomatology (Andresen et al.,
1994). The State-Trait Anxiety Inventory, Trait Form, Anxiety Subscale (STAI;
Spielberger et al., 1983) assessed symptoms of generalized (trait) anxiety, using a
version that contained only items that loaded highly on an anxiety factor and
excluded items that loaded predominantly on a depression factor, so as to exclude
overlapping symptoms and provide a purer measure of generalized anxiety (Bieling
et al., 1998). The STAI-trait has good construct validity (Smeets et al., 1997),
discriminant and convergent validity (Spielberger et al., 1983), and test-retest
reliability (Rule and Traver, 1983). The seven items were scored on a scale that
required participants to rate how frequently they experience a particular anxiety
symptom. Potential scores range from 7 to 28, and individuals with a clinical
diagnosis of an anxiety disorder typically score greater than or equal to 16 (Bieling
et al., 1998). Finally, social anxiety symptoms were evaluated using the Social
Phobia Scale (SPS; Mattick and Clarke, 1998). The SPS has established convergent
and discriminant validity, and test-retest reliability (Mattick and Clarke, 1998).
Scores on the SPS may range from 0 to 80, and scores equal to or greater than 24
indicate a potential diagnosis of social anxiety disorder (Heimberg et al., 1992).
Responses on all questionnaires were summed and higher scores indicated greater
symptom severity.

2.3. Statistical analyses

Normality of the main dependent variable, APPS, was explored by examination
of kurtosis and skewness values, as well as visual inspection of the distribution. Age
and sex were explored as potential covariates by determining whether they were
related to the main dependent variables.

Statistical analyses addressed the following predictions:

1. APPS scores will be positively correlated with scores on the CES-D, STAI, and
SPS, as tested via Pearson correlations.

2. Individuals using cannabis at a higher frequency will demonstrate higher
scores on the CES-D, STAI, and SPS, compared to individuals with a lower
frequency of cannabis use, as tested via Analyses of Variance (ANOVAs).

3. Individuals using cannabis at a higher frequency will endorse a greater number
of APPS compared to individuals with a lower frequency of cannabis use, as
tested via ANOVA.

4. CES-D, STAI, and SPS scores will mediate the relationship between frequent
cannabis use and increases in APPS, tested via bootstrapping analyses of
indirect effects. Bootstrapping analyses of indirect effects were used to test
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whether any of the potential mediators that were supported in tests of
Predictions 1 and 2 mediated the relation between cannabis use and APPS, as
this technique has been deemed the most valid approach to mediation analyses
(Hayes, 2012). Significance of mediation was determined by examination of the
95% bias-corrected bootstrap confidence interval (CI). There are no p-values
associated with this method, and significant mediation was declared if the CI
did not include zero. Preacher and Hayes SPSS indirect bootstrapping macro for
mediation was used, which has been considered the most appropriate test for
mediation with a single mediator (Preacher and Hayes, 2008).

5. In exploratory analyses, the same relations will hold for those meeting the
aforementioned D-APPS criteria compared to those endorsing a low frequency
of distressing symptoms: anxiety and depressive symptoms will mediate the
relation between cannabis use and D-APPS status. Analyses for Predictions 1–4
were repeated with the dependent variable D-APPS, logistic regression was
conducted to determine if cannabis use was associated with increased like-
lihood of meeting D-APPS status, and ANOVAs were used in place of Pearson
correlations. Similarly, bootstrapping analyses of indirect effects were con-
ducted to determine if any of the potential mediators that were supported in
tests of Predictions 1 and 2 mediated the relation between cannabis use and
D-APPS.

For descriptive purposes (to examine the magnitude of coefficient change),
multiple regressions (APPS as dependent variable) and logistic regressions (D-APPS
as dependent variable) were conducted with and without potential mediators/
covariates (see Table 3). All tests were two-tailed and considered significant if
po0.05.

3. Results

3.1. Sample characteristics

See Table 1 for demographic data and mean scores for all self-
report scales. Five participants were removed from analyses given
that their ages were greater than three standard deviations above
the mean age (i.e., greater than 38 years old; age range 38–53 years)
and were past the typical age of onset for schizophrenia (age range
17–35 years; American Psychological Association, 2000). The APPS
variable was not normally distributed (skewness¼1.3, kurtosis¼1.4)

and was log transformed, and subsequently normally distributed, for
all analyses. As Table 2 indicates, there were no differences in
D-APPS status by gender or age and APPS was not related to gender
(p¼0.692) or age (p¼0.528).

3.2. Attenuated positive psychotic symptoms, cannabis use, mood
and anxiety scores

Scores on APPS endorsed and APPS endorsed as distressing by
cannabis use frequency are shown in Fig. 1 for descriptive
purposes. The Spearman's rho revealed a statistically significant
relationship between cannabis use and APPS (rs¼0.23, po0.0001)
and APPS (rs¼0.15, po0.0001) endorsed as distressing. Similarly,
the number of APPS endorsed was significantly positively asso-
ciated with symptoms of depression (r¼0.50, po0.0001),
social anxiety (r¼0.44, po0.0001), and trait anxiety (r¼0.53,
po0.0001). Table 2 indicates differences between low and high
cannabis users on self-reported mood and anxiety symptoms and
APPS. There were no differences on CES-D and SPS scores between
low and high cannabis users, but high cannabis users had
significantly higher STAI scores compared to low cannabis users.
There also were significantly higher APPS scores among higher
cannabis users compared to low cannabis users (see Table 2).

3.3. Mediation analyses: APPS

Only STAI scores were examined as a potential mediator as it
was the only anxiety/mood scale that differed between high and
low cannabis users. Bootstrapping analyses for indirect effects
indicated that STAI scores mediated the relationship between
cannabis use frequency and number of APPS endorsed, as indi-
cated by the CI not including zero (Bias Corrected CI: 0.0070–
0.0917). Further, these results held after adding amphetamine use
to models. The decrease in the magnitude of cannabis use on APPS
after adding STAI into the model is shown in Table 3.

3.4. Exploratory analyses: D-APPS

Similarly, the independent, dependent and potential mediator
(STAI) variables were significantly associated with one another,
permitting performance of mediation analyses. As Table 2 indi-
cates, individuals in the D-APPS group endorsed significantly more
symptoms of depression, social anxiety, and trait anxiety com-
pared to the low D-APPS group. Logistic regression indicated that
higher cannabis use was associated with increased odds of being
classified as D-APPS (see Table 3). Bootstrapping analyses for
indirect effects suggested that STAI scores mediated the relation-
ship between cannabis use frequency and D-APPS, indicated by the
CI not including zero (Bias Corrected CI: 0.0347–0.8817), which
was consistent when amphetamine use was added into the model.
This relation also was seen descriptively in logistic regression
models, in which cannabis use was associated with significantly
increased odds of D-APPS, which became non-significant after
adding STAI to the models with and without adjusting for
amphetamine use (see Table 3). All mediation relationships
between STAI, cannabis use, and D-APPS remained when amphe-
tamine use was added into the model.

4. Discussion

To the best of our knowledge, this is the first study to directly
examine whether mood and anxiety symptoms account for the
increased prevalence of cannabis use among individuals who
endorse APPS. The results of the present analyses indicate that
the relationship between cannabis use and subthreshold psychotic

Table 1
Demographic characteristics of the sample.

Overall sample (n¼674)

Demographics
Male, n (%) 195 (28.9)
Age (years), mean (S.D.) [range] 20.5 (2.3) [17–35]
Race, n (%)

Non-hispanic white 393 (58.31)
African–American 84 (12.50)
Asian/Pacific Islander 96 (14.24)
Hispanic/Latino 27 (4.01)
Biracial/Multiracial 34 (5.04)
Other 40 (5.90)

Receiving or seeking treatment, n (%) 85 (12.6)
CES-D score, mean (S.D.) [range] 7.5 (5.0) [0–26]
STAI score, mean (S.D.) [range] 11.8 (4.4) [7–28]
SPS score, mean (S.D.) [range] 13.2 (12.5) [0–70]
Amphetamine use, n (%) 59 (8.8)

Cannabis use frequency, n (%)
Never used 416 (61.7)
Once or twice 100 (14.8)
Several times per month 72 (10.7)
Several times per week 35 (5.2)
Daily 51 (7.6)

PQ score, mean (S.D.) [range]
Total APPS endorsed 8.8 (7.4) [0–37]
High D-APPSa 13.0 (4.6) [8–27]
Low D-APPSb 0.9 (1.1) [0–3]

a Endorsement of eight or more distressing attenuated positive symptoms
(n¼88).

b Endorsement of three or fewer distressing attenuated positive symptoms
(n¼466).
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symptoms is mediated by trait anxiety symptoms. Further, our
exploratory analyses suggest that trait anxiety symptoms mediate
the relationship between cannabis use and higher risk of psycho-
sis, as measured by endorsement of D-APPS, a potentially more

clinically relevant construct. While the current results echo those
measuring schizotypy symptoms in an undergraduate sample, in
which trait anxiety moderated the relationship between cannabis
use frequency and positive schizotypy traits, the present study did
not find a role of social anxiety and depression in this relationship,
as with previous schizotypy findings (Najolia et al., 2012). The
current findings point to the importance of considering trait
anxiety symptoms in analyzing the association between cannabis
use and psychosis. Additional research is warranted to determine
whether these findings extend to clinical high risk, prodromal, and
other non-clinical samples.

There are multiple potential explanations for our findings. First,
it is plausible that increases in cannabis use in those who
experience APPS may be a form of self-medication for anxiety.
Indeed, self-medication is prevalent in approximately 24% of
individuals with mood disorders in the general population
(Bolton et al., 2009), and self-medication for generalized anxiety
disorder (GAD) may be more likely than for other anxiety
disorders (Robinson et al., 2009). It has been theorized that
individuals with GAD, compared to social phobia, may experience

Table 2
Demographics, questionnaire scores, and cannabis use by risk for psychosis; questionnaire scores by cannabis frequency.

Low D-APPS (n¼466a) High D-APPS (n¼88a) F d.f. p-Value

Demographics
Male, n (%) 141 (30.3) 21 (23.9) 0.227
Age (years), mean (S.D.) 20.5 (2.4) 20.5 (2.4) 0.993

Receiving or seeking treatment, n (%) 41 (8.8) 26 (29.5)
CES-D score, mean (S.D.) 6.0 (4.0) 13.2 (5.7) 207.99 553 o0.0001
STAI score, mean (S.D.) 10.5 (3.5) 17.0 (4.7) 232.16 553 o0.0001
SPS score, mean (S.D.) 10.2 (10.4) 26.8 (15.3) 158.27 553 o0.0001

Cannabis use frequency
Low use or never, n (%) 418 (89.7) 70 (79.5) 0.007
High use, n (%) 48 (10.3) 18 (20.5)

Low frequency of cannabis use (n¼588) High frequency of cannabis use (n¼86)
CES-D score, mean (S.D.) 7.4 (4.9) 8.3 (5.2) 2.30 673 0.130
STAI score, mean (S.D.) 11.7 (4.4) 12.8 (4.6) 5.20 673 0.023
SPS score, mean (S.D.) 13.1 (12.5) 14.0 (12.6) 0.37 673 0.541
APPS scoreb, mean (S.D.) 8.1 (7.1) 13.3 (7.8) 39.36 673 o0.001

a Exploratory analyses that dichotomized risk status were conducted on a sample size of 554.
b APPS mean and S.D. based on non-transformed variable, F, d.f., and p-value based on log-transformed variable prior to controlling for amphetamine use.

Table 3
Unadjusted and adjusted regression and logistic regression models examining the relation between cannabis use and APPS/D-APPS.

APPS (log transformed) D-APPS status

βa Ba Lower CIb Upper CIb p Value OR Lower CI Upper CI p Value

Unadjusted models
Step 1

Cannabis 0.238 0.262 0.220 0.304 o0.001 2.239 1.231 4.071 0.008
Step 2

Cannabis 0.199 0.220 0.183 0.257 o0.001 1.899 0.903 3.990 0.091
STAI 0.487 0.041 0.038 0.044 o0.001 1.390 1.302 1.482 o0.001

Adjusted models
Step 1

Cannabis 0.222 0.245 0.201 0.289 o0.001 1.849 0.970 3.521 0.042
Amphetamine 0.057 0.075 0.023 0.127 0.151 1.898 0.921 3.913 0.082

Step 2
Cannabis 0.196 0.216 0.178 0.254 o0.001 1.774 0.783 4.016 0.169
STAI 0.486 0.041 0.038 0.044 o0.001 1.388 1.301 1.481 o0.001
Amphetamine 0.013 0.017 �0.028 0.062 0.715 1.220 0.473 3.145 0.681

Bootstrapping results suggested significant mediation for both models of APPS and D-APPS status.
a β (standardized coefficients) and B (unstandardized coefficients) reflect the coefficients for regressions with the log transformed APPS variable as the dependent

variable.
b Confidence Intervals (CIs) for the unstandardized (B) coefficients.
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anxiety-provoking situations with greater frequency, and are
therefore more likely to utilize self-medication rather than avoid-
ance (Robinson et al., 2009). This may partially explain the similar
depressive and social anxiety symptoms, but not trait anxiety
symptoms, between the cannabis frequency groups in the present
study. However, the present study does not directly address the
potential self-medicating role of cannabis, and the aforementioned
study referred to self-medication with alcohol, not cannabis
(Robinson et al., 2009). Further, some studies have found that
cannabis use may not be a critical factor in the development of
psychosis (Phillips et al., 2002; Yung et al., 2004; Auther et al.,
2012), possibly suggesting that it is instead a behavioral response
to the emergence of psychotic symptoms. Others have found that
anxiety may be a stronger predictor of regular cannabis use and
cannabis-related problems, even compared to depression and
psychosis (Van Dam et al., 2012).

However, the self-medication hypothesis has been challenged
by longitudinal evidence indicating that substance use precedes
onset of positive psychotic symptoms (van Os et al., 2002). Also
challenging the self-medication hypothesis is evidence that anxi-
ety may not be predictive of cannabis use (Osuch et al., 2013),
along with longitudinal studies suggesting no association between
cannabis use and anxiety disorders (van Laar et al., 2007;
Wolitzky-Taylor et al., 2012). However, subclinical symptoms of
anxiety are infrequently considered in the relationship between
psychosis and cannabis use, and this omission may have masked
the relationships of interest. Regardless of the role of cannabis use
in the manifestation of APPS, the present results highlight the
importance of considering mood and anxiety symptoms when
analyzing the relationship between cannabis and psychosis.

Another possibility, albeit not supported by the present correla-
tional data, is that symptoms of trait anxiety may be a first indicator
of progression towards psychosis following cannabis use. Support
for this possibility comes from studies that have found increases in
anxiety following cannabis use, as well as individual differences in
severity of anxiety responses to cannabis, suggesting a potential
genetic vulnerability that may overlap with vulnerability to psy-
chosis (see Johns, 2001; Patton et al., 2002). In this case, cannabis
use would still be considered a risk factor for psychosis, but it may
also increase risk for trait anxiety symptoms, which may or may not
emerge prior to or concurrently with APPS. Practically, determining
whether one of these possibilities (or some other variation) is
correct would be difficult and would be limited by ethical con-
straints, but this effort should be considered in future research,
especially longitudinal studies of those at risk for psychosis.

The present results indicate the importance of considering
affective and mood-related factors, particularly trait anxiety
symptoms, in interpreting the relationship between cannabis use
and psychotic symptoms (see Macleod et al., 2004). Other studies
have utilized diagnostic rather than dimensional approaches to
symptoms (Fergusson et al., 2003; Anglin et al., 2012), whereas
those with increased APPS may have more diffuse anxiety and
mood symptoms that are better represented by a dimensional
approach (Wigman et al., 2012). Further, the present study was
designed to examine anxiety and depression in a mediational role,
in contrast to past studies that controlled for these symptoms to
minimize variance.

Among the strengths of the current study was the use of a
dimensional measure of APPS. Psychotic symptoms constitute a
continuum of unusual thinking, delusions, and hallucinations, of
which only the most debilitating or frequent are considered to be of
diagnostic relevance (van Os et al., 2009). However, constraining the
definition of psychotic symptoms to only those of diagnostic
relevance could under-represent the contribution of these symp-
toms to the liability for psychotic disorders. In contrast, the
systematic study of APPS in non-clinical samples could provide

new insights into risk factors. Further, our sample included a
substantial number of participants at an age when psychosis
tends to emerge from a non-treatment seeking sample, which
contrasts with many existing studies that utilize help-seeking
individuals. Although it is possible that an undergraduate
sample may reduce generalizability, the institution from which
the participants were recruited is large (approximately 38,000
students) and the student body is drawn from diverse socioeco-
nomic and demographic backgrounds, making the present sample
likely to be generalizable to same-aged peers. Further, there are
shared mechanisms between clinical and non-clinical psychosis,
pointing to the importance of utilizing non-clinical populations in
determining risk factors for psychosis (Kelleher and Cannon, 2011).

Despite these strengths, the limitations of this study include the
exploratory nature of the analyses with the D-APPS variable. The
D-APPS variable has not been validated in a non-clinical sample,
and although the cut-off score of 8 or more distressing positive
symptoms has been validated in clinical samples (Loewy et al.,
2007), its ability to identify individuals at risk for psychosis in other
populations is unclear. Our utilization of D-APPS indicated that 13%
of our sample met this criterion, whereas it captured 2% of an
undergraduate sample in Loewy et al. (2007). The discrepancy
between rates may be explained by differences in the demographic
characteristics of the two undergraduate samples, along with the
likelihood that our rate includes a number of false positives.
Individuals captured in the D-APPS category may represent those
experiencing/at risk for other psychological disorders (i.e., anxiety
disorders) who may still experience subthreshold psychotic-like
symptoms but do not meet criteria for a psychotic disorder. Never-
theless, risk of conversion to a psychotic disorder after one year has
been found to be 3.5 times higher in those who experience APPS in
a general, non-help seeking population, indicating that our findings
may have relevance to risk for psychotic disorders (Kaymaz et al.,
2012). Further, the D-APPS group clearly was experiencing more
clinically meaningful symptoms, as approximately 13% of the entire
sample and 30% of the D-APPS sample either sought or received
treatment in the past month (see Tables 1 and 2), providing support
for the assertion that the D-APPS participants represent a more
clinically meaningful group that may be at risk for a variety of
mental disorders, including psychosis.

Our sample was approximately 70% females, and this may limit
generalizability. Specifically, cannabis use disorders (CUD) are
more prevalent in males, and women with CUD are more likely
to receive mood and anxiety disorder diagnoses (Khan et al., 2013)
and to have more severe positive psychotic symptoms (Thorup
et al., 2007). Although there were no sex differences in cannabis
use or APPS in the present study and males did constitute a
significant portion of the sample, future studies should examine
potential gender issues further. Future studies should also (1) uti-
lize cannabis assessments that extend beyond use in the past
3 months, (2) examine use at various developmental periods in
order to understand whether using cannabis confers a greater risk
at certain neurodevelopmental periods, and (3) analyze cannabis
use dimensionally. Other drugs that have been associated with
psychotic symptoms, such as opiates and cocaine, were not
examined in this study due to limitations with our measure and
low frequency of opiate use in our sample (see Van Dam et al.,
2008; Smith et al., 2009), but should be explored in future studies.
Our measurement of amphetamines inquired about use of
“uppers, speed,” and is therefore ambiguous as to use of other
stimulants, so future studies may benefit from additionally listing
prescription psychostimulants as examples, especially given the
widespread use of these medications.

Additional limitations include the self-report nature of the
measures, which depends on the veracity of an individual's
responses and may be liable to bias. However, the CES-D, SPS, and
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STAI are widely used measures with established construct validity
(Roberts, 1980; Mattick and Clarke, 1998; Bieling et al., 1998) and
have been linked to various biological constructs (Furmark et al.,
2002; Lang et al., 2005). Further, while some results find higher
rates of cannabis use in same-aged peers who are not in college
compared to college students (White et al., 2005), our rate of daily
cannabis use in past three months (7.6%) corresponded to daily use
in past month among individuals aged 12 or older according to a
national survey (7.6%) (Substance Abuse and Mental Health Services
Administration, 2013). Nevertheless, it would be useful for our
results to be replicated in other college population samples (e.g.
private institutions) and non-college populations. Additionally, the
cross-sectional design of the study does not allow us to make
conclusions regarding the causal nature of the relationships under
investigation, and the mediation model may be more complicated
or in a different direction than hypothesized. For example, cannabis
use may mediate the relation between anxiety and APPS. Further, it
is likely that anxiety does not completely explain the relation
between cannabis use and APPS/D-APPS. Indeed, while the present
results suggest significant mediation, cannabis use remained sig-
nificantly associated with APPS (but not D-APPS) after adding trait
anxiety symptoms to the model, even though the magnitude of this
relation was significantly decreased. Thus, future studies should
explore other potential mediators that may contribute to the
cannabis-APPS relation. Nonetheless, this is the first study to
demonstrate that the relationship between trait anxiety symptoms
and APPS was stronger than the relationship between cannabis use
and APPS, raising the possibility that the role of anxiety symptoms
in this context is an important contributor to the APPS-psychosis
association.

The results of this study indicate the importance of considering
overall premorbid and prodromal functioning in assessing the
relationship between cannabis use and APPS. Further, the study
underscores the utility of employing a dimensional approach to
psychosis, as complementary results were found when analyzing
individuals with more clinically relevant symptoms (D-APPS). Our
findings reflect those of other studies (Phillips et al., 2002; Yung
et al., 2004; Auther et al., 2012), and this may indicate that the
mechanisms underlying APPS also have relevance for clinical
psychosis (Kelleher and Cannon, 2011). Additional research is
necessary to determine whether the present findings are general-
izable to prodromal samples and individuals at clinical high risk for
psychosis. The present data indicate that symptoms of
trait anxiety may play a role in the relationship between cannabis
use and APPS, and may provide preliminary support for a potential
target of future treatment studies. Also critical to note is that the
relationship between genetic and/or neurocognitive vulnerability to
the development of psychosis and the symptom-potentiating
mechanisms of cannabis is highly complex and not well under-
stood. Overall, our study provides preliminary evidence for
the importance of considering trait anxiety symptoms when exam-
ining associations between cannabis use and psychosis, which may
have implications for future studies that explore how cannabis use
operates in the neurodevelopmental course of psychosis.

Conflict of interest

All authors declare that they have no conflicts of interest.

Acknowledgments

The study was supported by College of Liberal Arts Research
Award, Temple University, Philadelphia, PA (L. Ellman), and a start
up grant awarded to L. Ellman.

The authors thank Heather Mayer and Rebecca Wolfe for their
assistance with data collection.

References

American Psychological Association, 2000. Diagnostic and Statistical Manual of
Mental Disorders, fourth edition APA, Washington, D.C. (text revision).

Andreasson, S., Allebeck, P., Engstrom, A., Rydberg, U., 1987. Cannabis and schizo-
phrenia. A longitudinal study of Swedish conscripts. Lancet 2, 1483–1486.

Andresen, E.M., Malmgren, J.A., Carter, W.B., Patrick, D.L., 1994. Screening for
depression in well older adults: evaluation of a short form of the CES-D.
American Journal of Preventive Medicine 10, 77–84.

Anglin, D.M., Corcoran, C.M., Brown, A.S., Chen, H., Lighty, Q., Brook, J.S., Cohen, P.R.,
2012. Early cannabis use and schizotypal personality disorder symptoms from
adolescence to middle adulthood. Schizophrenia Research 137, 42–49.

Arseneault, L., Cannon, M., Poulton, R., Murray, R., Caspi, A., Moffitt, T.E., 2002.
Cannabis use in adolescence and risk for adult psychosis: longitudinal pro-
spective study. British Medical Journal 325, 1212–1213.

Auther, A.M., McLaughlin, D., Carrion, R.E., Nagachandran, P., Correll, C.U., Cornblatt,
B.A., 2012. Prospective study of cannabis use in adolescents at clinical high risk
for psychosis: impact on conversion to psychosis and functional outcome.
Psychological Medicine 42, 2485–2497.

Bell, D., 1973. The experimental reproduction of amphetamine psychosis. Archives
of General Psychiatry 29, 35–40.

Bieling, P.J., Antony, M.M., Swinson, R.P., 1998. The state-trait anxiety inventory,
trait version: structure and content re-examined. Behaviour Research and
Therapy 36, 777–788.

Binbay, T., Drukker, M., Elbi, H., Aksu Tanik, F., Ozkinay, F., Onay, H., Zagli, N., van Os,
J., Alpetkin, K., 2012. Testing the psychosis continuum: differential impact of
genetic and nongenetic risk factors and comorbid psychopathology across the
entire spectrum of psychosis. Schizophrenia Bulletin 38, 992–1002.

Bolton, J.M., Robinson, J., Sareen, J., 2009. Self-medication of mood disorders with
alcohol and drugs in the national epidemiologic survey on alcohol and related
conditions. Journal of Affective Disorders 115, 367–375.

Buckner, J.D., Heimberg, R.G., Schneier, F.R., Liu, S., Wang, S., Blanco, C., 2012. The
relationship between cannabis use disorders and social anxiety disorder in the
national epidemiological study of alcohol and related conditions (NESARC).
Drug and Alcohol Dependence 124, 128–134.

Caspari, D., 1999. Cannabis and schizophrenia: results of a follow-up study.
European Archives of Psychiatry and Clinical Neuroscience 249, 45–49.

Caspi, A., Moffitt, T.E., Cannon, M., McClay, J., Murray, R., Harrington, H., Taylor, A.,
Arseneault, L., Williams, B., Braithwaite, A., Poulton, R., Craig, I.W., 2005.
Moderation of the effect of adolescent-onset cannabis use on adult psychosis
by a functional polymorphism in the catechol-O-methyltransferase gene:
longitudinal evidence of a gene X environment interaction. Biological Psychia-
try 57, 1117–1127.

Corcoran, C.M., Kimhy, D., Stanford, A., Khan, S., Walsh, J., Thompson, J., Schobel, S.,
Harkavy-Friedman, J., Goetz, R., Colibazzi, T., Cressman, V., Malaspina, D., 2008.
Temporal association of cannabis use with symptoms in individuals at clinical
high risk for psychosis. Schizophrenia Research 106, 286–293.

Fergusson, D.M., Horwood, L.J., Swain-Campbell, N.R., 2003. Cannabis dependence
and psychotic symptoms in young people. Psychological Medicine 33, 15–21.

Furmark, T., Tillfors, M., Marteinsdottir, I., Fischer, H., Pissiota, A., Langstrom, B.,
Fredrikson, M., 2002. Common changes in cerebral blood flow in patients with
social phobia treated with citalopram or cognitive-behavioral therapy. Archives
of General Psychiatry 59, 425–433.

Hall, W., Degenhardt, L., 2000. Cannabis use and psychosis: a review of clinical and
epidemiological evidence. Australian and New Zealand Journal of Psychiatry 34,
26–34.

Hayes, A.F., 2012. PROCESS: A Versatile Computational Tool for Observed Variable
Mediation, Moderation, and Conditional Process Modeling. Retrieved from
〈http://www.afhayes.com/public/process2012.pdf〉.

Heimberg, R.G., Mueller, G.P., Holt, C.S., Hope, D.A., 1992. Assessment of anxiety in
social interaction and being observed by others: the social interaction anxiety
scale and the social phobia scale. Behavior Therapy 23, 53–73.

Johns, A., 2001. Psychiatric effects of cannabis. British Journal of Psychiatry 178,
116–122.

Johns, L.C., Cannon, M., Singleton, N., Murray, R.M., Farrell, M., Brugha, T.,
Bebbington, P., Jenkins, R., Meltzer, H., 2004. Prevalence and correlates of
self-reported psychotic symptoms in the British population. British Journal of
Psychiatry 185, 298–305.

Kaymaz, N., Drukker, M., Lieb, R., Wittchen, H.-U., Werbeloff, N., Weiser, M.,
Lataster, T., van Os, J., 2012. Do subthreshold psychotic experiences predict
clinical outcomes in unselected non-help-seeking population-based samples?
A systematic review and meta-analysis, enriched with new results. Psycholo-
gical Medicine 42, 2239–2253.

Kelleher, I., Cannon, M., 2011. Psychotic-like experiences in the general population:
characterizing a high-risk group for psychosis. Psychological Medicine 41, 1–6.

Khan, S.S., Secades-Villa, R., Okuda, M., Wang, S., Perez-Fuentes, G., Kerridge, B.T.,
Blanco, C., 2013. Gender differences in cannabis use disorders: results from the
national epidemiologic survey of alcohol and related conditions. Drug and
Alcohol Dependence 130, 101–108.

Kline, E., Wilson, C., Ereshefsky, S., Denenny, D., Thompson, E., Pitts, S.C., Bussell, K.,
Reeves, G., Schiffman, J., 2012. Psychosis risk screening in youth: a validation

L.E. Reeves et al. / Psychiatry Research 218 (2014) 180–186 185



study of three self-report measures of attenuated psychosis symptoms. Schizo-
phrenia Research 141, 72–77.

Kohout, F.J., Berkman, L.F., Evans, D.A., Cornoni-Huntley, J., 1993. Two shorter forms
of the CES-D depression symptoms index. Journal of Aging and Health 5,
179–193.

Kuepper, R., van Os, J., Lieb, R., Wittchen, H.-U., Hofler, M., Henquet, C., 2011.
Continued cannabis use and risk of incidence and persistence of psychotic
symptoms: 10 year follow-up cohort study. British Medical Journal 342, d738.

Lang, U.E., Hellweg, R., Kalus, P., Bajbouj, M., Lenzen, K.P., Sander, T., Kunz, D.,
Gallinat, J., 2005. Association of a functional BDNF polymorphism and anxiety-
related personality traits. Psychopharmacology (Berlin, Germany) 180, 95–99.

Linszen, D.H., Dingemans, P.M., Lenior, M.E., 1994. Cannabis abuse and the course of
recent-onset schizophrenic disorders. Archives of General Psychiatry 51,
273–279.

Loewy, R.L., Bearden, C.E., Johnson, J.K., Raine, A., Cannon, T.D., 2005. The prodromal
questionnaire (PQ): preliminary validation of a self-report screening measure
for prodromal and psychotic syndromes. Schizophrenia Research 79, 117–125.

Loewy, R.L., Johnson, J.K., Cannon, T.D., 2007. Self-report of attenuated psychotic
experiences in a college population. Schizophrenia Research 93, 144–151.

Loewy, R.L., Therman, S., Manninen, M., Huttunen, M.O., Cannon, T.D., 2012.
Prodromal psychosis screening in adolescent psychiatry clinics. Early Interven-
tion in Psychiatry 6, 69–75.

Macleod, J., Oakes, R., Copello, A., Crome, I., Egger, M., Hickman, M., Oppenkowski,
T., Stokes-Lampard, H., Davey Smith, G., 2004. Psychological and social sequelae
of cannabis and other illicit drug use by young people: a systematic review of
longitudinal, general population studies. Lancet 363, 1579–1588.

Matheson, S.L., Shepherd, A.M., Laurens, K.R., Carr, V.J., 2011. A systematic meta-
review grading the evidence for non-genetic risk factors and putative ante-
cedents of schizophrenia. Schizophrenia Research 133, 133–142.

Mattick, R.P., Clarke, J.C., 1998. Development and validation of measures of social
phobia scrutiny fear and social interaction anxiety. Behaviour Research and
Therapy 36, 455–470.

Miller, T.J., McGlashan, T.H., Rosen, J.L., Somjee, L., Markovich, P.J., Stein, K., Woods,
S.W., 2002. Prospective diagnosis of the initial prodrome for schizophrenia
based on the structured interview for prodromal syndromes: preliminary
evidence of interrater reliability and predictive validity. American Journal of
Psychiatry 159, 863–865.

Moore, T.H.M., Zammit, S., Lingford-Hughes, A., Barnes, T.R.E., Jones, P.B., Burke, M.,
Lewis, G., 2007. Cannabis use and risk of psychotic or affective mental health
outcomes: a systematic review. Lancet 370, 319–328.

Myles-Worsley, M., Weaver, S., Blailes, F., 2007. Comorbid depressive symptoms in
the developmental course of adolescent-onset psychosis. Early Interventions in
Psychiatry 15, 183–190.

Najolia, G.M., Buckner, J.D., Cohen, A.S., 2012. Cannabis use and schizotypy: the role
of social anxiety and other negative affective states. Psychiatry Research 200,
660–668.

O'Farrell, T.J., Fals-Stewart, W., Murphy, M., 2003. Concurrent validity of a brief self-
report drug use frequency measure. Addictive Behaviors 28, 327–337.

Osuch, E., Vingilis, E., Ross, E., Forster, C., Summerhurst, C., 2013. Cannabis use,
addiction risk and functional impairment in youth seeking treatment for
primary mood or anxiety concerns. International Journal of Adolescent Med-
icine and Health 25, 309–314.

Patton, G.C., Coffey, C., Carlin, J.B., Degenhardt, L., Lynskey, M., Hall, W., 2002.
Cannabis use and mental health in young people: cohort study. British Medical
Journal 325, 1195–1198.

Phillips, L.J., Curry, C., Yung, A.R., Yuen, H.P., Adlard, S., McGorry, P.D., 2002.
Cannabis use is not associated with the development of psychosis in an ‘ultra’
high-risk group. Australian and New Zealand Journal of Psychiatry 36, 800–806.

Preacher, K.J., Hayes, A.F., 2008. Asymptotic and resampling strategies for assessing
and comparing indirect effects in multiple mediator models. Behavior Research
Methods 40, 879–891.

Radloff, L.S., 1977. The CES-D scale: a self-report depression scale for research in the
general population. Applied Psychological Measurement 1, 385–401.

Roberts, R.E., 1980. Reliability of the CES-D scale in different ethnic contexts.
Psychiatry Research 2, 125–134.

Roberts, R.E., Vernon, S.W., Rhoades, H.M., 1989. Effects of language and ethnic
status on reliability and validity of the center for epidemiologic studies-
depression scale with psychiatric patients. Journal of Nervous and Mental
Disease 177, 581–592.

Robinson, J., Sareen, J., Cox, B.J., Bolton, J., 2009. Self-medication of anxiety
disorders with alcohol and drugs: results from a nationally representative
sample. Journal of Anxiety Disorders 23, 38–45.

Rosen, J.L., Miller, T.J., D'Andrea, J.T., McGlashan, T.H., Woods, S.W., 2006. Comorbid
diagnoses in patients meeting criteria for the schizophrenia prodrome. Schizo-
phrenia Research 85, 124–131.

Ruiz-Veguilla, M., Barrigon, M.L., Hernandez, L., Rubio, J.L., Gurpegui, M., Sarramea,
F., Cervilla, J., Gutierrez, B., James, A., Ferrin, M., 2013. Dose–response effect
between cannabis use and psychosis liability in a non-clinical population:
evidence from a snowball sample. Journal of Psychiatric Research 47,
1036–1043.

Rule, W.R., Traver, M.D., 1983. Test-retest reliabilities of state-trait anxiety inven-
tory in a stressful social analogue situation. Journal of Personality Assessment
47, 276–277.

Smeets, G., Merckelbach, H., Griez, E., 1997. Panic disorder and right-hemisphere
reliance. Anxiety, Stress & Coping: An International Journal 10, 245–255.

Smith, M.J., Thirthalli, J., Abdallah, A.B., Murray, R.M., Cottler, L.B., 2009. Prevalence
of psychotic symptoms in substance users: a comparison across substances.
Comprehensive Psychiatry 50, 245–250.

Sobell, L.C., Sobell, M.B., 1996. Timeline Followback user's guide: A Calendar
Method for Assessing Alcohol and Drug Use. Addiction Research Foundation,
Toronto, Ontario, Canada.

Spielberger, C.D., Gorsuch, R.L., Lushene, R., Vagg, P.R., Jacobs, G.A., 1983. Manual for
the State-Trait Anxiety Inventory. Consulting Psychologists Press, Palo Alto, CA.

Substance Abuse and Mental Health Services Administration, 2013. Results from
the 2012 National Survey on Drug Use and Health: Summary of National
Findings, NSDUH Series H-46, HHS Publication No. (SMA) 13-4795. Substance
Abuse and Mental Health Services Administration, Rockville, MD.

Thorup, A., Peterson, L., Jeppesen, P., Ohlenschlaeger, J., Christensen, T., Krarup, G.,
Jorgensen, P., Nordentoft, M., 2007. Gender differences in young adults with
first-episode schizophrenia spectrum disorders at baseline in the Danish OPUS
study. Journal of Nervous and Mental Disease 195, 396–405.

Van Dam, N.T., Earleywine, M., DiGiacomo, G., 2008. Polydrug use, cannabis, and
psychosis-like symptoms. Human Psychopharmacology: Clinical and Experi-
mental 23, 475–485.

Van Dam, N.T., Bedi, G., Earleywine, M., 2012. Characteristics of clinically anxious
versus non-anxious regular, heavy marijuana users. Addictive Behaviors 37,
1217–1223.

van Gastel, W.A., Wigman, J.T., Monshouwer, K., Kahn, R.S., van Os, J., Boks, M.P.,
Vollebergh, W.A., 2012. Cannabis use and subclinical positive psychotic experi-
ences in early adolescence: findings from a Dutch survey. Addiction 107,
381–387.

van Laar, M., van Dorsselaer, S., Monshouwer, K., de Graaf, R., 2007. Does cannabis
use predict the first incidence of mood and anxiety disorders in the adult
population? Addiction 102, 1251–1260.

van Os, J., Bak, M., Hanssen, M., Bijl, R.V., de Graaf, R., Verdoux, H., 2002. Cannabis
use and psychosis: a longitudinal population-based study. American Journal of
Epidemiology 156, 319–327.

van Os, J., Linscott, R.J., Myin-Germeys, I., Delespaul, P., Krabbendam, L., 2009. A
systematic review and meta-analysis of the psychosis continuum: evidence for
a psychosis proneness-persistence-impairment model of psychotic disorder.
Psychological Medicine 39, 179–195.

van Os, J., Linscott, R.J., 2012. The extended psychosis phenotype-relationship with
schizophrenia and with ultrahigh risk status for psychosis. Schizophrenia
Bulletin 38, 227–230.

White, H.R., Labouvie, E.W., Papadaratsakis, V., 2005. Changes in substance use
during the transition to adulthood: a comparison of college students and their
noncollege age peers. Journal of Drug Issues 35, 281–306.

Wigman, J.T.W., van Nierop, M., Vollebergh, W.A.M., Lieb, R., Beesdo-Baum, K.,
Wittchen, H.-U., van Os, J., 2012. Evidence that psychotic symptoms are
prevalent in disorders of anxiety and depression, impacting on illness onset,
risk, and severity – implications for diagnosis and ultra-high risk research.
Schizophrenia Bulletin 38, 247–257.

Wittchen, H.-U., Frohlich, C., Behrendt, S., Gunther, A., Rehm, J., Zimmerman, P.,
Lieb, R., Perkonigg, A., 2007. Cannabis use and cannabis use disorders and their
relationship to mental disorders: a 10-year prospective-longitudinal commu-
nity study in adolescents. Drug and Alcohol Dependence 88, 60–70.

Wolitzky-Taylor, K., Bobova, L., Zinbarg, R.E., Mineka, S., Craske, M.G., 2012. Long-
itudinal investigation of the impact of anxiety and mood disorders in adoles-
cence on subsequent substance use disorder onset and vice versa. Addictive
Behaviors 37, 982–985.

Yung, A.R., Phillips, L.J., Yuen, H.P., McGorry, P.D., 2004. Risk factors for psychosis in
an ultra high-risk group: psychopathology and clinical features. Schizophrenia
Research 67, 131–142.

Zammit, S., Allebeck, P., Andreasson, S., Lundberg, I., Lewis, G., 2002. Self reported
cannabis use as a risk factor for schizophrenia in Swedish conscripts of 1969:
historical cohort study. British Medical Journal 325, 1199–1201.

L.E. Reeves et al. / Psychiatry Research 218 (2014) 180–186186


