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People high in schizotypy, a risk factor for schizophrenia-spectrum disorders, can have negative symp-
toms, including diminished experience of motivation/pleasure (MAP) and emotional expressivity (EXP).
Additionally, people high in schizotypy often report elevated depressive symptoms, which are also as-
sociated with diminished MAP and EXP. In this study, we examined whether negative symptoms were
related to schizotypy above and beyond the presence of depressive symptoms. Thirty-one people high in
schizotypy and 24 people low in schizotypy were administered the Clinical Assessment Interview for
Negative Symptoms (CAINS), an interview-based measure of MAP and EXP negative symptoms and
completed a self-report measure of cognitive and somatic-affective depressive symptoms. People high in
schizotypy had more MAP negative symptoms than people low in schizotypy, but we found no group
differences in EXP negative symptoms. Importantly, the relationship between MAP negative symptoms
and schizotypy was fully mediated by cognitive depressive symptoms. These findings suggest that de-
pressive symptoms, specifically cognitive depressive symptoms, may be a pathway for motivation and
pleasure impairment, in people at elevated risk for developing schizophrenia-spectrum disorders.

& 2016 Elsevier Ireland Ltd. All rights reserved.
1. Introduction

Schizotypy refers to a set of personality traits (e.g., unusual
perceptions, social isolation, odd behavior) that represent a risk for
schizophrenia-spectrum disorders (e.g. Lenzenweger, 2006). Si-
milar to people with schizophrenia, people high in schizotypy can
have deficits in the experience of motivation and pleasure or MAP
(Yan et al., 2011; Fervaha et al., 2014) as well as emotional ex-
pressivity or EXP (Kerns, 2006; Cohen et al., 2009), which together
represent the two broad domains of negative symptoms com-
monly found in people with schizophrenia (Blanchard and Cohen,
2006; Foussias and Remington, 2010; Kring et al., 2013). However,
the relationship between schizotypy and negative symptoms is
complicated by the fact that people high in schizotypy can also
experience high levels of depressive symptoms (e.g. Lewandowski
et al., 2006), which are also associated with both MAP and EXP
(e.g., Gaebel and Wölwer, 2004; Sherdell et al., 2012). Thus, the
primary goal of this study is to examine whether negative symp-
toms are related to schizotypy above and beyond the presence of
depressive symptoms.

There are two broad approaches to the study of schizotypy. The
multidimensional approach divides schizotypy into positive and
rved.

ampellone).
negative dimensions, which largely map onto the phenomena
captured by the positive and negative symptom domains of schi-
zophrenia (Kwapil et al., 2008). Studies using the multi-
dimensional approach investigate how elevations in positive and/
or negative schizotypy dimensions differentially relate to variables
of interest. The other approach, and the approach used in this
study, focuses on schizotypy as a unifying construct. Schizotypy is
unifying in the sense that it bridges the divide between people at
low risk for the development of schizophrenia-spectrum disorders
and people with a formal schizophrenia-spectrum diagnosis. In
other words, rather than looking at elevations on positive or ne-
gative schizotypy dimensions, the unifying approach compares
people high and low in schizotypy by selecting participants at the
extreme ends of the schizotypy distribution in order to investigate
risk factors for the development of schizophrenia-spectrum dis-
orders. These two approaches are not mutually exclusive as studies
can choose to stratify their participant recruitment on elevations
on a particular schizotypy dimension. In this study, we chose to
collapse across schizotypy dimensions to focus on people that
were high or low in overall schizotypy traits.

Negative symptoms are an important area of inquiry in schi-
zotypy for several reasons. First, the mechanisms that cause and
maintain negative symptoms are poorly understood. Second, like
for people with schizophrenia (e.g. Milev et al., 2005), negative
symptoms have been linked to poorer quality of life for people
high in schizotypy (Cohen and Davis, 2009). Third, negative
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Table 1
Demographic information, clinical interview, and self-report data for the high
schizotypal personality trait (HS) and low schizotypal personality trait (LS) groups.

HS (n¼31) LS (n¼24) Comparison (t or χ2)

Age (years) 20.45 (2.6) 20.08 (1.6) p¼0.54
% Male 23% 25% p¼0.83
Racial Background (%)
Caucasian 12.9% 44.0% p¼0.01
Asian 54.8% 20.0% p¼0.01
Black 3.2% 8.0% ns
Hispanic 9.7% 4.0% ns
Other/Multiple races 19.4% 24.0% ns
SPQ-BR
Total 125.23 (7.5) 42.20 (3.7) po0.01
Positive 44.23 (15.2) 25.60 (13.6) po0.01
Negative 35.68 (11.6) 18.69 (12.1) po0.01
Disorganized 29.68 (9.7) 15.52 (8.4) po0.01
CAINS
MAP scale 11.35 (5.6) 6.46 (3.8) po0.01
EXP scale 2.87 (2.9) 2.00 (2.6) p¼0.27
BDI-II
Somatic-Affective 11.37 (4.8) 3.96 (1.9) po0.01
Cognitive 4.96 (4.0) 1.29 (2.0) po0.01

SPQ-BR¼Schizotypal Personality Questionnaire, Brief Revised, CAINS¼Clinical As-
sessment Interview for Negative Symptoms, MAP¼Motivation and Pleasure, EX-
P¼expressivity, BDI¼Beck Depression Inventory.
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symptoms represent a critical unmet treatment need among
people with schizophrenia (Buchanan, et al., 2010; Elis, Caponigro,
& Kring, 2013). Investigating negative symptoms in people high in
schizotypy may help increase and expand our understanding of
potential mechanisms underlying MAP and EXP to the schizo-
phrenia-spectrum more generally. Indeed, previous research has
shown that people high in schizotypy (not just people high in
negative schizotypy) self-report diminished MAP and EXP (e.g. Yan
et al., 2011; Fervaha et al., 2014; Mitchell et al., 2015).

One important consideration in studying the relationship be-
tween negative symptoms and schizotypy is the potential con-
tributions of depressive symptoms. Indeed, diminished pleasure is
also a symptom of depression (DSM-5; American Psychiatric As-
sociation, 2013) and people with depressive symptoms can also
have diminished emotional expressivity (e.g. Gaebel and Wölwer,
2004). Thus, elevations in negative symptoms may reflect an
overlap with depressive symptoms (Kirkpatrick et al., 2006). Fur-
ther, people high in schizotypy often have impairments in MAP
and EXP as well as elevations in depressive symptoms, making it
unclear whether negative symptoms are related to schizotypy
above and beyond the presence of depressive symptoms. One
approach to avoiding issues of such comorbidity has been to ex-
clude participants who are elevated in both schizotypy (or a par-
ticular schizotypy dimension) and depression (e.g. Cohen et al.,
2012). While this approach allows for the isolation of participants
who are high in schizotypy without comorbid elevations in de-
pressive symptoms, it does not resolve whether negative symp-
toms are associated with schizotypy alongside depression
symptoms.

Although negative symptoms and depression are related, it
may be the case that MAP and EXP negative symptoms are dif-
ferentially related to particular depressive symptoms. For example,
negative cognitive styles such as defeatist beliefs about the ability
to perform activities, common among people with elevated de-
pressive symptoms, have been linked to deficits in motivation/
pleasure negative symptoms among people with schizophrenia
(e.g. Green et al., 2012). Thus, motivation/pleasure negative
symptoms in people high in schizotypy may be more related to
cognitive depressive symptoms (e.g. thoughts of failure, defeat,
and worthlessness) compared to somatic-affective symptoms (e.g.,
sadness, tiredness). By excluding people who report depressive
symptoms in studies of schizotypy, researchers may be excluding
people that possess potential mechanisms (e.g., defeatist beliefs)
that contribute to negative symptoms in the broader schizo-
phrenia-spectrum.

In this study, we sought to investigate whether schizotypy was
related to negative symptoms above and beyond the presence of
depressive symptoms. We recruited participants who were high or
low in schizotypy–regardless of their depressive symptoms–in
order to test several hypotheses. First, in line with previous re-
search, we hypothesized that people high in schizotypy would
have more negative (MAP and EXP) and depressive symptoms
(cognitive and somatic-affective) than people low in schizotypy.
Second, based on recent research highlighting the role of depres-
sive cognitions in negative symptoms in schizophrenia (e.g., Green
et al., 2012), we tested whether cognitive or somatic-affective
depressive symptoms mediated the relationship between level of
schizotypy and each negative symptom domain. Given the findings
from research in people with schizophrenia, we hypothesized that
cognitive depressive symptoms would mediate the relationship
between schizotypy and motivation/pleasure negative symptoms.
Because the link between EXP negative symptoms and specific
depressive symptoms is less clear, we conducted exploratory
analyses to examine whether specific depressive symptoms
mediated the relationship between schizotypy and EXP negative
symptoms.
2. Methods

2.1. Participants

Undergraduate students were invited to complete an online
survey that contained demographic questions as well as the
Schizotypal Personality Questionnaire, Brief Revised (SPQ-BR;
Cohen et al., 2010), a 32-item questionnaire used for assessing
schizotypy. We received 2832 participant responses to the survey
over the course of 3 semesters. To identify participants for the high
(HS) and low (LS) schizotypy groups, we selected participants that
were two or more standard deviations above or below the mean
SPQ-BR total score in a given semester and invited people who
met the inclusion criteria to participate in the main study. Our
approach of deriving a HS group by selecting participants two
standard deviations above the mean is similar to previous ap-
proaches (e.g. Cohen et al., 2014). Given our interest in the re-
lationship between levels of schizotypy, negative symptoms and
depressive symptoms, we used a conservative approach to re-
cruiting our LS group. That is, while studies typically apply less
stringent selection criteria for the recruitment of LS groups (e.g.,
lowest 15% of schizotypy scores; Williams, Henry, & Green, 2007),
our LS group was comprised of participants that were two stan-
dard deviations below the mean. Sampling the high and low ex-
tremes (top and bottom 5%) of the schizotypy distribution allowed
us to better assess both the relationship between schizotypy and
negative symptoms as well as whether this relationship might be
better accounted for depressive symptoms. Specifically, this sam-
pling approach allowed us to isolate how the presence or relative
absence of schizotypy related to MAP and EXP negative symptoms
and depressive symptoms. Our final sample included 31 people in
the HS group and 24 people in the LS group (see Table 1 for de-
mographic information).

2.2. Clinical assessment

2.2.1. Clinical Assessment Interview for Negative Symptoms (CAINS)
We measured negative symptoms with the Clinical Assessment

Interview for Negative Symptoms (CAINS; Kring et al., 2013).
Trained masters-level graduate students served as interviewers,
who rated participants’ engagement and interest in motivated
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behavior as well as pleasure derived from social, work/school, and
recreational activities over the past week using the CAINS Moti-
vation and Pleasure (MAP) scale. The nine MAP items were rated
using a 0–4 scale, with higher scores reflecting greater impair-
ment. MAP scale internal consistency for each group was as fol-
lows: HS α¼0.73, LS α¼0.68. Interviewers rated expressivity
during the interview using the CAINS Expressivity (EXP) scale. The
four EXP items were rated using a 0–4 scale, with higher scores
reflecting greater impairment. EXP scale internal consistency for
each group was as follows: HS α¼0.80, LS α¼0.83.

2.2.2. Beck depression inventory
We measured depression with the Beck Depression Inventory

(BDI; Beck and Steer, 1987), a 21-item self-report measure of de-
pressive symptoms. BDI internal consistency for the HS α¼0.84
and the LS groups α¼0.79 were acceptable. To test our hypothesis
about particular depressive symptoms, we computed two subscale
scores: somatic-affective and cognitive (see Arnau et al., 2001).
The 12-item somatic-affective subscale contains items related to
depressive feelings (e.g. sadness, loss of pleasure, tiredness), and
the cognitive subscale is comprised of 8-items measuring negative
cognitions (e.g. pessimism, guilt, worthlessness).

2.3. Data analysis plan

To investigate our first hypothesis that the HS will have greater
MAP and EXP negative symptoms as well as cognitive and so-
matic-affective depressive symptoms, we conducted multiple in-
dependent samples t-tests. All between-group comparisons were
Bonferroni corrected, with the family-wise significance threshold
set at p¼0.013 to correct for multiple comparisons.

2.3.1. Mediated path analyses
To test our second hypothesis, we conducted mediated path

analyses investigating whether particular depressive symptoms
mediated the relationship between schizotypy group and negative
symptoms. Mediated path analyses were only conducted if there
were significant relationships between our predictor (schizotypy
group), mediator(s) (cognitive and/or somatic-affective depressive
symptoms), and criterion (MAP or EXP negative symptoms) vari-
ables. The schizotypy group variable was coded so that positive
effects represent high schizotypy. For these analyses we reported
direct, indirect, and total effects as unstandardized regression
coefficients with standard error estimates. Direct effects refer to
the effect of the independent variable (X) on the dependent
variable (Y); indirect effects refer to the product of the relationship
between X and the mediator (M) and the relationship between M
and Y; and total effects refer to the sum of the direct and indirect
effects. We used 10,000 bootstrap samples to compute bias-cor-
rected 95% confidence intervals for all indirect effects (Preacher
and Hayes, 2004). We computed the ratio of indirect to total effect
as an indicator of the amount of variance accounted for by the
mediator (Shrout and Bolger, 2002).

Given that many studies adopt the multidimensional approach
to schizotypy, we also ran the same analyses for the positive and
negative schizotypy dimension totals. Positive and negative schi-
zotypy dimension scores were computed using the 3-factor solu-
tion identified by Cohen and colleagues (2010). Positive and ne-
gative schizotypy dimension totals can be found in Table 1.
1 Results of the mediated path analyses were the same when controlling for
the racial composition of our sample.
3. Results

The HS and LS groups did not differ in age or sex composition
(see Table 1). The HS group had significantly more Asian partici-
pants and significantly fewer White participants than the LS
group.1 Consistent with our first hypothesis, the HS group had
more MAP negative symptoms, t(53)¼3.84, po0.01, somatic-af-
fective depressive symptoms, t(53)¼4.06, po0.01, and cognitive
depressive symptoms, t(53)¼7.00, po0.01 compared to the LS
group. However, there were no group differences in EXP negative
symptoms, t(53)¼1.16, p¼0.25. Symptom scores by group are
presented in Table 1. While the CAINS was originally developed for
assessing MAP and EXP negative symptoms among people with
schizophrenia, we found CAINS scores conforming to a normal
distribution in both schizotypy groups. To further contextualize
these scores, the average MAP and EXP negative symptom scale
totals from the CAINS validation study of 162 people with schi-
zophrenia were 2.57 and 1.97, respectively.

Next, we tested the relationship between our proposed med-
iator and criterion variables. Both cognitive and somatic-affective
depressive symptoms were associated with MAP (r¼0.58,
po0.01; r¼0.54, po0.01) and EXP negative symptoms (r¼0.29,
p¼0.03; r¼0.26, p¼0.05). However, because the direct path be-
tween schizotypy group and EXP was not significant, we only
conducted a mediated path analysis for MAP negative symptoms
for which the direct path was significant. Given that both cognitive
and somatic-affective depressive symptoms were significantly re-
lated to both schizotypy group and MAP negative symptoms, we
included both of these variables as potential mediators in our
model.

Fig. 1a depicts the significant, direct effect of schizotypy group
on MAP negative symptoms without either depressive symptom
domain in the model. Fig. 1b shows the mediated path analysis
with cognitive and somatic-affective depressive symptoms in the
model. The coefficient and bootstrap confidence interval for the
indirect effect of cognitive depressive symptoms on MAP negative
symptoms was B¼0.65, SE ¼0.25, CI [0.14 to 1.15]. The coefficient
and bootstrap confidence interval for the indirect effect of so-
matic-affective depressive symptoms on MAP negative symptoms
scores was B¼0.05, SE ¼0.22, CI [�0.38 to 0.49]. Since the con-
fidence interval for somatic-affective depressive symptoms con-
tained zero, only cognitive depressive symptoms mediated the
relationship between schizotypy group and MAP negative symp-
toms. The ratio of indirect to total effect was 0.48, indicating that
cognitive depressive symptoms accounted for close to half of the
effect of the relationship between schizotypy and MAP negative
symptoms. Further, the amount of variance explained by the
model increased from 0.30 to 0.38 with the addition of cognitive
depressive symptoms, which was significant, F-change(1,51)¼6.64,
p¼0.01. While not a primary focus of this study, we also found
that cognitive depressive symptoms mediated the relationship
between MAP negative symptoms and both the negative and po-
sitive schizotypy dimensions.
4. Discussion

In this study, we investigated whether schizotypy was asso-
ciated with MAP and EXP negative symptoms above and beyond
the presence of cognitive and somatic-affective depressive symp-
toms. We had three main findings. First, compared to the LS group,
the HS group had greater MAP negative symptoms as well as
cognitive and somatic-affective depressive symptoms. Second, the
LS and HS groups did not differ in levels of EXP negative symp-
toms. Third, the relationship between schizotypy and MAP nega-
tive symptoms was fully mediated by cognitive depressive
symptoms.
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Fig. 1. Mediated path analysis testing whether somatic-affective or cognitive depression symptoms mediated the relationship between schizotypy group status and MAP
negative symptoms. (a) Significant direct path between schizotypy group status and MAP negative symptoms. (b) Significant full mediation of the relationship between
schizotypy group status and MAP negative symptoms by cognitive, but not somatic-affective negative symptoms.
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Consistent with our hypotheses and previous work (Yan et al.,
2011; Fervaha et al., 2014, the HS group had more MAP negative
symptoms compared to the LS group. Our findings of greater MAP
scores in the HS group is consistent with the idea of schizotypy as
a unifying construct as the mean scores fell between people at low
risk (LS group) and people with formal schizophrenia-spectrum
diagnoses (see Kring et al., 2013).

Contrary to our hypothesis, we did not find differences in EXP
negative symptoms between the LS and HS groups. This is in-
consistent with previous work, which has found differences in
emotional expressivity between people high and low in schizotypy
(e.g. Kerns, 2006; Cohen et al., 2009; Cohen and Hong, 2011). We
suggest two possible reasons for these discrepancies, one having
to do with differences in eliciting emotion expressivity and the
other having to do with measuring expressivity. In the present,
study, we used a clinical interview to elicit emotion and then rate
expressivity. It may well be that the CAINS interview was not very
emotionally evocative even though we asked questions about
emotional experiences, and thus may not have been sensitive
enough to detect differences in emotional expressivity between
people reporting high and low levels of schizotypy. Other studies
assessing emotional expressivity in schizotypy have used more
evocative stimuli such as emotional pictures (Cohen and Hong,
2011) or discussing positive and negative autobiographical mem-
ories (Cohen et al., 2011).

Perhaps a more plausible reason for the discrepancy has to do
with measurement. Previous studies have typically only used self-
report measures of expressivity (e.g. Kerns, 2006; Cohen et al.,
2009; Cohen and Hong, 2011). Recent studies that also included
computer-based assessment measures of emotional expressivity in
people with and without schizotypy found group differences in
the self-report measures only (Cohen et al., 2009; Cohen et al.,
2011). Our findings support the divergence found in these studies
and suggest that while people high in schizotypy may report being
less emotionally expressive, their behavior appears to be just as
expressive as people low in schizotypy. Given the evidence for
discrepancies between self-report and behavior in people high in
schizotypy, it will be important for future studies investigating
emotional expressivity in schizotypy to take a multi-method
approach.

Consistent with previous work, we found elevated depressive
symptoms in people high in schizotypy (e.g. Lewandowski et al.,
2006), and this was true for both cognitive and somatic-affective
depressive symptoms. Thus, our findings extend prior work by
showing that people high in schizotypy may experience elevations
in both types of depressive symptoms. By computing separate
cognitive and somatic-affective depressive symptom totals, we
were able test whether specific depression symptoms might
mediate the relationship between schizotypy and MAP negative
symptoms. Indeed, consistent with our hypothesis, we found
evidence for full mediation of the relationship between schizotypy
and MAP negative symptoms by cognitive depressive symptoms,
even after controlling for the effect of somatic-affective depressive
symptoms. This finding is noteworthy for two reasons. First, it is in
line with a growing body of evidence positioning negative cogni-
tive styles such as those found in depression as a potential me-
chanism contributing to the MAP negative symptom domain (e.g.
Grant and Beck, 2009). Thus, future studies seeking to understand
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the development and maintenance of MAP negative symptoms
should investigate the role of cognitive depressive symptoms as
these may serve as a link between relative risk for developing
schizophrenia-spectrum disorders and MAP negative symptoms.

Second, our finding of cognitive depressive symptoms med-
iating the relationship between schizotypy and MAP negative
symptoms is in line with the idea that cognitive depressive
symptoms may be a common pathway to motivation and pleasure
impairment for psychopathology more generally. Of note, we
found this same mediational result for schizotypy totals and di-
mensions. Previous research has found impairments in motivation
and pleasure among people with other psychological disorders
besides the schizophrenia spectrum, such as anxiety (DeVido et al.
2009) and mania (Pizzagalli et al., 2008), both of which are char-
acterized by high rates of comorbidity with depression (Kessler
et al., 2003; Merikangas et al., 2008). Our investigation of discrete
(high or low schizotypy) as well as dimensional (cognitive and
somatic-affective depressive symptoms) predictors of MAP nega-
tive symptoms is in line with recent shifts in the research frame-
work for mental illness emphasizing common pathways to im-
pairment (e.g. Insel et al., 2010). Thus, it may be the case that
elevations in cognitive depressive symptoms, such as thoughts of
failure, defeat, and worthlessness, represent a transdiagnostic risk
factor for deficits in motivation and pleasure, which are also
transdiagnostic in nature. Further, given that depressive symptoms
are quite prevalent in the United States, with prevalence estimates
ranging from 18 to 20% (e.g. Saluja et al., 2004; Shim et al., 2011),
elevations in depressive symptoms may help to explain motivation
and pleasure impairments experienced by people, regardless of
diagnostic status.

Why did cognitive but not somatic depressive symptoms pre-
dict MAP negative symptoms? Indeed, the somatic-affective sub-
scale included reported feelings of anhedonia, which along with
symptoms of motivation represent one of the two negative
symptom domains. However, the somatic-affective subscale also
includes other feelings common in depression (e.g. guilt) that may
not be associated with motivation and pleasure. Thus, while the
BDI item assessing anhedonia was associated with MAP negative
symptoms in both the LS, r(24)¼ .60, po0.01, and HS groups, r
(31)¼ .44, p¼ .01, this effect may have been washed out by the
other symptoms included in the somatic-affective subscale.

The racial composition of our high and low schizotypy groups
was not balanced, with more Asian participants in the HS group
and more White participants in the LS group. While the higher
number of Asian participants reflects the demographics of the UC
Berkeley undergraduate population, differences in racial compo-
sition between our two groups suggest that cultural factors could
have played a role in the endorsement of schizotypy. While cul-
tural differences in self-reported schizotypy have been found in
previous studies (e.g. Cohen et al., 2009), the role of culture in self-
reported schizotypy remains unclear (Cohen et al., 2015). Thus,
future studies should seek to unpack how ethnicity, cultural
identity, and other factors may affect self-reported schizotypy.

In summary, we found that people high in schizotypy had
greater MAP but not EXP negative symptoms as well as both
cognitive and somatic-affective depressive symptoms than people
low in schizotypy. The relationship between schizotypy and MAP
negative symptoms was fully mediated by cognitive depressive
symptoms. These findings suggest that depressive symptoms, and
more specifically cognitive depressive symptoms, may be a path-
way to motivation and pleasure impairment for people at high risk
for developing schizophrenia-spectrum disorders. Future studies
should investigate whether cognitive depressive symptoms might
be a common pathway to impairment in other psychopathologies.
Such research could point to depressive cognitions as an important
target for the developing interventions for people more generally
who may be experiencing decreases in motivation and pleasure.
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