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Negative symptoms are characteristic of schizophrenia
and closely linked to numerous outcomes. A body of work
has sought to identify homogenous negative symptom
subgroups—a strategy that can promote mechanistic un-
derstanding and precision medicine. However, our knowl-
edge of negative symptom subgroups among individuals at
clinical high-risk (CHR) for psychosis is limited. Here, we
investigated distinct negative symptom profiles in a large
CHR sample (N = 244) using a cluster analysis approach.
Subgroups were compared on external validators that are (1)
commonly observed in the schizophrenia literature and/or (2)
may be particularly relevant for CHR individuals, informing
early prevention and prediction. We observed 4 distinct nega-
tive symptom subgroups, including individuals with (1) lower
symptom severity, (2) deficits in emotion, (3) impairments
in volition, and (4) global elevations. Analyses of external
validators suggested a pattern in which individuals with
global impairments and volitional deficits exhibited more
clinical pathology. Furthermore, the Volition group endorsed
more disorganized, anxious, and depressive symptoms and
impairments in functioning compared to the Emotion group.
These data suggest there are unique negative symptom pro-
files in CHR individuals, converging with studies in schiz-
ophrenia indicating motivational deficits may be central to
this symptom dimension. Furthermore, observed differences
in CHR relevant external validators may help to inform
early identification and treatment efforts.
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Introduction

Negative symptoms (ie, reductions in motivation,
emotion, and communicative behavior) are hallmark

features of schizophrenia.'”” These impairments have
been found to be distinct from positive and disorgan-
ized symptoms.**8 Notably, they are closely tied to core-
pathophysiology,>!° as well as functional outcomes and
reduced rates of recovery.!'"!* Despite the importance of
this domain, challenges remain in identifying effective
treatment options for these symptoms,'*!> potentially due
to clinical heterogeneity.!® This is particularly relevant as
there is increasing evidence for distinct negative symptom
subgroups in schizophrenia.!”'* However, it is unknown
what the nature of negative symptom profiles are among
individuals at clinical high-risk (CHR) for developing a
psychotic disorder. Given that negative symptoms are
highly prevalent in this group, one of the earliest symp-
toms to emerge in the prodromal phase, and a strong
predictor of conversion,” characterizing the nature of
negative symptoms within this population may be critical
for early identification and prevention.

Exploratory factor analytic findings using schizo-
phrenia samples have identified 2 negative symptom di-
mensions. Work in this area reveals factors including
(1) diminished expression of emotion and (2) avolition-
apathy.'8?1-2* Related studies have sought to expand these
works and assess specific negative symptom profiles on
an individual level.'”® Stemming from studies on deficit
syndrome schizophrenia?*?* and CHR,? this approach
aims to determine if patterns of symptoms can char-
acterize distinct patient subgroups.’’ Current findings
have pointed towards 2 negative symptoms subgroups
using data-driven (eg, cluster analysis) approaches that
reflect diminished expression and avolition-apathy in
schizophrenia. '8

In addition to research identifying unique negative
symptom profiles,'® there is increasing work suggesting
that the 2 dimensions of negative symptoms observed in
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schizophrenia samples may show differences on external
validators such as clinical, functional, and cognitive meas-
ures.'®?30 Strauss and colleagues (2013) used a data-driven
approach and found evidence of symptom subgroups in
a sample of schizophrenia patients, including individuals
with diminished expression and avolition-apathy symp-
toms. When looking at external validators, this group
found those with avolition-apathy symptoms had more
severe pathology compared to the group with dimin-
ished expression, including more disorganized symptoms
and impaired functioning. This is in line with evidence
indicating that avolition is central among the negative
symptom domains and may drive treatment response in
schizophrenia.’’ Furthermore, there was evidence that
individuals with avolition-apathy showed deficits in so-
cial cognition.'® More generally, cognitive impairment has
been commonly linked to negative symptoms particularly
processing speed and social cognition.*-36

In CHR groups, factor analyses reveal 2 dimensions as
well.*7*¥ In a study conducted by Azis and colleagues (2019),
we identified 2 factors from the Structured Interview for
Psychosis-Risk Syndromes (SIPS)¥ interview reflecting
(1) impairments in emotion (expression of emotion, ex-
perience of emotion, social anhedonia) and (2) volitional
deficits (occupational functioning and avolition). While
this study provided information regarding the factor
structure of the SIPS negative symptom dimension, there
has yet to be a study to investigate individual subgroups
of these symptoms using a data-driven approach and dif-
ferences on external validators using a CHR sample.

While some studies have applied data-driven ap-
proaches to assess symptoms in CHR samples such as
ratings from all SIPS items,* it is unknown what types of
subgroups may emerge honing in on negative symptoms
specifically. Negative symptoms have promise for yielding
clinically relevant subgroups as a compelling body of
work has highlighted at least 1 clinically and mechanis-
tically distinct subgroup in schizophrenia over the past
few decades.” There is a growing body of evidence to
suggest that negative symptomatology may be tied to dis-
tinct neurotransmitter abnormalities in psychosis,!® and
our group has reported evidence to suggest that distinct
circuits may contribute to negative vs positive symptoms
in CHR individuals.*! It is also important to consider that
the nature of primary vs secondary negative symptoms
may be different in CHR individuals when compared with
schizophrenia, with the high-risk groups evidencing sig-
nificantly greater depression and anxiety.** Given these
lines of evidence to support meaningful heterogeneity,
and increasing research indicating negative symptoms
are more severe and persistent in CHR individuals that
later go on to develop psychotic disorders, 4 there are
implications for understanding which negative symptom
subgroups may be at risk. As a result of clinical heteroge-
neity, clinical course, and variability in medication use in
this group, it is possible that clusters identified in samples
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of CHR may contrast what is observed in schizophrenia
studies, although there may be some overlap, particularly
when investigating conversion status.

In the current study, we sought to extend cluster
analysis findings in schizophrenia'® and identify nega-
tive symptom profiles using a cluster analysis approach
among CHR individuals (N = 244). In line with a recent
factor analysis study,*® we predicted 2 subgroups would
emerge reflecting Emotion (social anhedonia, expression
of emotion, experience of emotion and self) and Volition
(avolition, occupational functioning) impairments based
off of ratings from the SIPS interview® because high
factor loadings can sometimes reflect the existence of dis-
tinct subgroups of participants. Furthermore, given evi-
dence suggesting differences between negative symptom
clusters on symptoms, functioning, and cognition in
schizophrenia,'® we sought to investigate the distinct na-
ture of the subgroups by comparing them on relevant
external validators (eg, medications, symptoms, func-
tioning, sources of secondary negative symptoms) and
factors relevant to transitioning to a psychotic disorder.

Methods

Participants

Participants include 244 individuals, aged 12-31 (M =
20.35, SD = 3.70), identified as CHR using the SIPS*
recruited from the time frame of 2014 and 2019.
This sample is a combination of participants from 3
programs in the United States. See supplementary ma-
terial for further details and site-specific demographics.
It is important to note the current study includes par-
ticipant data used from Azis and colleagues (2019)
with the addition of several more subjects enrolled
throughout the year.

Measures

Demographic details (age, biological sex, parental ed-
ucation, race, antipsychotic medication use, selective
serotonin reuptake inhibitor; SSRI use), sum scores
from the SIPS* (positive, disorganized, general), Beck
Depression Inventory*’ and Beck Anxiety Inventory,*
Diagnostic and Statistical Manual (DSM) of Mental
Disorders® comorbid diagnoses (anxiety, depres-
sion, alcohol use, cannabis use), functioning (Global
Assessment in  Functioning; GAF),® outcomes
(first-degree relative with psychosis, conversion within
a 2-y period), and cognition were obtained. We used
speed of processing and social cognition scores from
the Measurement and Treatment Research to Improve
Cognition in Schizophrenia (MATRICS)>' Consensus
Cognitive Battery. Exploratory analyses assessing dif-
ferences in other MATRICS variables were also em-
ployed. See supplementary material for additional
details regarding measures.
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Data Analysis

Levine’s test of homogeneity of variance indicated that
SIPS positive symptoms did not differ across sites. As a
result, we combined data from all 3 sites. A series of an-
alytic techniques were performed using the R statistical
programming language and SPSS. First, we obtained
residualized factor scores for specific Emotion and
Volition factors calculated through exploratory factor
analysis by Azis and colleagues (2019) with all 6 nega-
tive symptom items. The residualized scores reflect the
specific Emotion (consisting of social anhedonia, ex-
pression of emotion, experience of emotions and self)
and Volition (avolition and occupational functioning)
factors reported in this previous study.** This approach
combines prior theory of negative symptom structure
with novel data-driven empirical findings. We applied
a k-means cluster analysis to the orthogonal Emotion
and Volition factors to investigate whether there were
distinct negative symptom subgroups. After subgroups
were identified, we conducted a discriminant function
analysis to validate the subgroups by confirming their
stability and separation from one another. In order to
determine relationships between cluster subgroups and
external validators, 1-way analysis of variance (ANOVA)
and chi-square tests were employed in continuous and
categorical variables, respectively. For significant initial
ANOVA and chi-square tests, post hoc least significant
difference (LSD) contrasts (mean difference [MD]; 95%
confidence intervals [95% CI] are reported) and addi-
tional chi-square tests were applied, with a Bonferroni
correction employed to chi-square post hoc tests (a note
is made whether analyses survive corrections for mul-
tiple comparisons). See supplementary material for in-
formation, including a zero-order correlation matrix
of relationships between SIPS factors and variables of
interest.

Results

Distinct Negative Symptom Cluster Groups

Visual inspection of silhouette plots, gap statistics, and
dendrograms indicated a 4-cluster solution was optimal.
Discriminant function analysis of the 4-cluster solu-
tion revealed 98% of cluster memberships were correctly
classified, indicating minimal overlap in the negative
symptom scores among the various clusters (ie, they were
adequately separated). As depicted in figure 1, the 4 clus-
ters reflected: (1) low negative symptom severity scores
(termed, Low-Neg from this point, N = 80), (2) high
emotion severity scores, but intact avolition (Emotion,
N =49), (3) high volition severity scores, but intact emo-
tion (Volition, N = 58), and (4) high negative symptom
severity scores (High-Neg, N = 57). The distribution of
cluster membership did not differ between sites, y*(1) =
11.82, P =.07.
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Differences Between Negative Symptom Subgroups on
External Validators

Demographics. There were no significant differences be-
tween clusters in age and parental education (P > .05)
(table 1). However, the High-Neg, x*(3) = 9.08, P = .003,
and Volition, y*(1) = 12.96, P < .001, groups significantly
differed in the number of individuals that identified as
African-American when compared to the Low-Neg group,
¥2(3) = 14.38, P = .002. Additionally, the cluster groups
differed in the number of participants on antipsychotics,
¥*(3) = 18.73, P < .001, and SSRIs, ¥*3) = 10.15, P = .02,
indicating a pattern in which the High-Neg group and
Volition group are reporting more medication use.
Specifically, post hoc tests revealed the High-Neg group
had more reports of antipsychotic medication use com-
pared to the Low-Neg, y*(1) = 16.89, P < .001, Emotion,
¥2(1) = 5.51, P = .019 (did not survive correction), and
Volition, x*(1) = 4.82, P =.028 (did not survive correction),
groups. Similarly, the High-Neg, y*(1) = 4.41, P = .036
(did not survive correction), and the Volition, x*(1) = 9.89,
P =.002, groups had higher counts of SSRI use compared
to Low-Neg (figure 2). There were no other differences in
demographics between subgroups (P > .05).

Symptoms. There were significant differences between
the groups in positive, F(240) = 10.15, P < .001, nj = .11,
disorganized, F(240) = 13.43, P < .001, ng = .14, general,
F(239) = 20.43, P < .001, nf, = .21, anxious, F(89) = 8.35,
P <.001, nf) = .22, and depressive, F(88) = 13.56, P <.001,
nZ = .32, symptoms such that the High-Neg and Volition
groups reported more severe symptoms compared to the
other cluster groups (figure 2). Specifically, the High-Neg
group had significantly more severe positive symptom
scores compared to the Low-Neg, M D =3.61,95% CI (2.24—
4.98), P < .001, and Emotion groups, MD = 2.19, 95% CI
(0.65-3.73), P = .005. The Volition group had significantly
higher positive symptom scores than the Low-Neg group,
MD =2.61,95% CI (1.24-3.97), P < .001. In terms of dis-
organized symptoms, the High-Neg group had significantly
more severe ratings compared to the Emotion, MD = 2.48,
95% CI (1.35-3.61), P <.001, Volition, MD = 1.29, 95% CI
(0.21-2.38), P =.019, and Low-Neg group, MD = 3.07,95%
CI (2.06-4.07), P < .001. The Volition group reported sig-
nificantly more severe disorganized symptoms compared to
the Low-Neg, MD =1.77,95% CI(0.77-2.77), P = .001, and
Emotion, MD = 1.19, 95% CI (0.06-2.31), P = .039, groups.
Similarly, High-Neg had more severe general symptoms
compared to Emotion, MD = 3.71, 95% CI (2.23-5.20),
P < .001, and Low-Neg, MD = 4.32, 95% CI (3.00-5.65),
P < .001. The Volition group had more general symptoms
compared to the Emotion group, MD = 3.22,95% CI (1.75-
4.70), P < .001 and Low-Neg group, MD = 3.83, 95% CI
(2.52-5.15), P <.001. Additionally, the High-Neg group re-
ported more anxiety symptoms compared to the Emotion
group, MD = 10.68, 95% CI (3.30-18.06), P = .005. The
Volition group had significantly more severe anxious
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Fig. 1. Negative symptom cluster membership in a clinical high-risk sample. The optimal number of clusters from a silhouette plot and
cluster membership from k-means clustering are depicted. Axes represent mean residualized factor scores. The four cluster groups include
participants with low negative symptom severity (Low-Neg), impaired emotion but intact volition (Emotion), higher severity scores in
volition but intact emotion (Volition), and high negative symptom severity (High-Neg). Error bars represent standard error.

symptoms when compared to the Low-Neg, MD = 12.32,
95% CI (5.76-18.88), P < .001, Emotion, MD = 18.83, 95%
CI(10.93-26.74), P < .001, and High-Neg, MD = 8.15,95%
CI(1.17-15.14), P = .023, groups. The High-Neg group and
the Volition group reported higher levels of depressive symp-
toms when compared to the Low-Neg (MD = 13.41,95% CI
[8.31-18.51], P < .001, MD = 11.77, 95% CI [6.29-17.25],
P < .001, respectively) and Emotion (MD = 13.72, 95% CI
[7.42-20.01], P < .001, MD = 12.08, 95% CI [5.47-18.69],

P < .001, respectively) groups. There were no other differ-
ences between subgroups in symptoms (P > .05). See sup-
plementary material for differences between subgroups in
DSM diagnoses.

Functioning. Findings indicated when investigating dif-
ferences in GAF scores (lower scores indicate more se-
vere functioning), F(237) =26.92, P <.001, nj = .25, the
High-Neg and Volition groups endorsed overall more im-
paired global functioning compared to the other groups.
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Table 1. Means, SDs, and Test Statistics in Demographics, Symptoms, Functioning, Cognition, and Predictive Variables Across 4
Negative Symptom Subgroups in a Clinical High-Risk Sample

1 2 3 4
Low-Neg Emotion Volition High-Neg Group Differences
Demographics
Total 80 49 58 57 ns
Age 20.13 (2.93) 20.13 (2.93) 21.41 (4.04) 19.74 (4.16) ns
Females 49% 49%, 59% 49% ns
Parent education 15.55(2.58) 15.02 (2.92) 15.04 (2.47) 15.03 (2.65) ns
Race
Asian 4% 8% 7% 2% ns
African American 8% 16% 31% 26% 4>1;3>1
Caucasian 69% 49% 52% 54% ns
Central/South American 8% 10% 3% 12% ns
First Nations 4% 0% 2% 0% ns
Medications
Antipsychotics 4% 10% 12% 28% 4>1,28% 32
SSRIs 9% 16% 29% 21% 4>1%3>1
Symptoms
Positive 10.46 (4.64) 11.88 (3.49) 13.07 (3.69) 14.07 (3.77) 4>1,2;3>1
Negative® 4.24 (3.33) 9.04 (4.27) 11.62 (3.86) 17.51(4.21) 4>1,2,3;3>1,2:2>1
Disorganized 3.99 (3.05) 4.57 (2.45) 5.76 (2.53) 7.05 (3.53) 4>1,2,3;3>1,2
General 5.84 (4.01) 6.45 (3.70) 9.67 (3.75) 10.16 (3.88) 4>1,2;3>1,2
Anxiety 20.51 (11.67) 14.00 (10.18) 32.83 (10.05) 24.68 (12.46) 4>2:3>1,2,4
Depression 11.18 (9.09) 10.87 (8.73) 22.95(9.44) 24.58 (10.95) 4>1,2;3>1,2
Diagnoses
Anxiety 27% 23% 35% 54% 4>28 18
Depression 16% 8% 41% 57% 4>21;3>2,1
Alcohol use 5% 0% 0% 3% ns
Cannabis use 13% 12% 3% 17% ns
Functioning
GAF 65.95 (13.33) 60.82 (15.40) 52.60 (10.60) 48.04 (9.98) 4<1,2;3<1,2;2<1
Cognition
Speed of processing 53.83 (10.75) 48.38 (13.17) 44.60 (13.69) 47.26 (14.10) 4<1;3<1
Social cognition 51.07 (11.93) 47.63 (16.49) 53.70 (15.72) 49.07 (13.21) ns
Predictive variables
1st degree psychosis 15% 10% 12% 7% ns
Conversion® 1% 2% 9% 16% 4>1,243>12
SSRIs 0% 0% 5% 17% ns
No SSRIs 1% 2% 10% 16% ns

Note: Age and parental education are represented in years. Biological sex reflects percent female. Selective serotonin reuptake inhibitors
(SSRIs). Positive, negative, disorganized, and general symptom scores are sum scores from the Structured Interview for Psychosis-Risk
Syndromes (SIPS), with higher ratings indicating severity. Ratings from the Beck Anxiety Inventory (BAI) and Beck Depression Inven-
tory (BDI) are sum totals, with higher scores reflecting more severity in anxious and depressive symptoms, respectively. Diagnoses rep-
resent diagnoses endorsed from the Structured Clinical Interview for the Diagnostic and Statistical Manual (DSM) of Mental Disorders
(SCID). Global Assessment of Functioning (GAF) variables are deduced from a 1-100 scale, with higher scores representing intact
functioning. Cognitive measures are corrected t-scores from the Measurement and Treatment Research to Improve Cognition in Schizo-
phrenia (MATRICS)* Consensus Cognitive Battery. The number of individuals with a first-degree relative with psychosis is described by
“Ist Degree Psychosis.” “SSRIs” written under “Conversion” represent the percent of individuals that converted who were taking SSR1Is
and “No SSRIs” are the percent that converted that are not taking SSRIs in each subgroup. Ns = nonsignificant.

aThe statistic did not survive correction for multiple comparisons.

"Negative symptom individual items were used to make cluster groups—total scores presented for each group are meant to highlight se-

verity for descriptive purposes.

°Conversion indicates the number of individuals that converted to a psychotic disorder such as schizophrenia within a 2-y period.

The High-Neg group endorsed significantly lower GAF
scores compared to the Low-Neg, MD = 17.91, 95%
CI (13.63-22.20), P < .001, and Emotion, MD = 12.78,
95% CI (7.99-17.57), P < .001, groups. Furthermore,
the Volition group had more severe ratings compared to
the Low-Neg, MD = 13.35, 95% CI (9.07-17.64), P <
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.001, and Emotion, MD = 8.22, 95% CI (3.43-13.01),
P = .001, group. Finally, the Emotion group had signif-
icantly more impaired functioning scores compared to
the Low-Neg group, MD = 5.13, 95% CI (0.65-9.62),
P = .025. There were no other significant differences in
functioning (P > .05).



Negative Symptom Subgroups in Psychosis-Risk

A.) Medication use B.) SIPS symptoms
301 15
201 10
= b
& g
w
104 54
Cluster
0= 04 - Low-Neg
: . . . ! I emotion
Antipsychotics SSRIs Disorganized General Positive - Volition
- High-Neg
C.) Depressive and anxious symptoms D.) Cognitive scores
40
604
301
o 40
§ L
20+ 8
E P
5 z
204
104
04 0-

An)Eiety Depre;ssion

Social C.ognition Speed of I:-‘rooessing

Fig. 2. Differences in medication use, symptoms, and cognition between 4 negative symptom-based clusters in a clinical high-risk sample.
(A) The percent of antipsychotic and selective serotonin reuptake inhibitor (SSRI) medications taken in each cluster group. (B) The

total sum score of disorganized, general, and positive symptoms from the Structured Interview for Psychosis-Risk Syndromes (SIPS).
(C) Total sum scores from the Beck Depression Inventory (denoted as “Depression”) and the Beck Anxiety Inventory (represented as
“Anxiety”). (D) Cognitive scores are reflected as correct z-scores. Error bars represent standard error.

Cognitive Measures. Significant differences were ob-
served in cognitive measures between cluster groups,
F(111) = 340, P = .02, ng =.08. The High-Neg,
MD = 6.57,95% CI (0.36-12.79), P =.038, and Volition,
MD = 9.23, 95% CI [3.21-15.26], P = 003, groups en-
dorsed significantly more severe (lower scores) speed of
processing compared to the Low-Neg group. There were
no significant differences in the speed of processing be-
tween any other subgroups (P > .05). Also, there were no

significant differences in social cognition, F(111) = .95,
P = .42. See supplementary material for differences be-
tween subgroups in other cognitive variables from the
MATRICS.

Predictive Measures. In terms of conversion to psy-
chosis within a 2-year period (figure 3), the High-Neg
group had significantly more people that converted
compared to the Low-Neg group, x*(1) = 9.33, P = .002.
Furthermore, High-Neg group had more individuals
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Fig. 3. Conversion to psychosis based on 4 negative symptom
cluster groups in a clinical high-risk sample. The percent of CHR
individuals that converted to a psychotic disorder within a 2-y
period. * denotes significance, P < .05. + indicates differences that
did not survive corrections for multiple comparisons.

that converted to a psychotic disorder compared to the
Emotion group, y*(1) = 5.35, P = .02 (did not survive
correction). Similarly, the Volition group had more con-
verters compared to the Low-Neg group, ¥*(1) = 4.17,
P = .04 (did not survive correction). There were no sig-
nificant differences in the number of converters between
the other groups, including between the Emotion and
Volition groups (P > .05). We also investigated group dif-
ferences in conversion to psychosis between individuals
taking SSRIs and those not taking these medications
within each subgroup. Our findings revealed no signif-
icant differences (P > .05). Additionally, there were no
significant differences in the number of first-degree re-
latives with a psychotic disorder, (P > .05). There were
no other differences in predictive variables between sub-
groups (P > .05).

Discussion

This study sought to investigate (1) whether there are dis-
tinct negative symptom subgroups and (2) if they differ
on specific external validators (a) commonly observed in
the schizophrenia literature (eg, symptoms, global func-
tioning, and cognition) and (b) characteristic of CHR in-
dividuals (anxiety, depression, rates of conversion and a
first-degree relative with psychosis). This study revealed
4 distinct negative symptom subgroups indicative of in-
dividuals with lower negative symptom scores (33% of
sample), globally severe negative symptom scores (23%),
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impairments in emotion (20%), and deficits in volition
(24%). Furthermore, when examining differences in ex-
ternal validators, findings indicated individuals with
more severe negative symptom scores and volition deficits
exhibited more pathology overall.

These findings revealed distinct negative symptom
subgroupsthatareinline with studiesinschizophrenia.'®
As noted, Strauss and colleagues (2013) found distinct
clusters, and among these, diminished expression and
avolition-apathy groups were detected, which mimic
the current results closely, particularly in the identifica-
tion of a subgroups exhibiting avolition. However, this
study did not reveal separate expression and experience
dimensions as observed in schizophrenia.'® The reason
this may be the case is because the SIPS negative items
conflate constructs and do not measure the expres-
sion dimension in the same way schizophrenia scales
do. The emotion dimension encompasses both expres-
sion and experience of emotion, which likely reflects
the way that the SIPS items conceptualize negative
symptoms.

The results suggesting differences between cluster sub-
groups, particularly between the Emotion and Volition
groups, on various external validators also provide addi-
tional evidence that these clusters represent distinct pres-
entations similar to what is observed in schizophrenia.'®
A common pattern was detected in that both the High-
Neg and Volition group had similar deficits across do-
mains and the Emotion and Low-Neg group resembled
each other, with less overall severity and impairment.
These data support the notion discussed in the schizo-
phrenia literature suggesting volitional deficits may be
central to the phenomenology of negative symptoms.?!
Moreover, the Volition group endorsed more disorganized
and general symptoms when compared to the Emotion
group, supporting findings in schizophrenia from Strauss
and colleagues (2013). Furthermore, the Volition group
reported more functional impairment when compared
to the Emotion group. Additionally, when looking at
the speed of processing between symptom groups, the
Volition group reported more deficits when compared
to the Low-Neg group, also in conjunction with other
studies in this area suggesting motivational impairments
may be related to deficits in cognitive function.> A fu-
ture direction of this work also involves investigating dif-
ferences in symptoms in regards to race and ethnicity. In
the current study, there were less African-American par-
ticipants in the Low-Neg group compared to the High-
Neg and Volition groups. This finding is in line with
Strauss and colleagues (2013), in which they also found
a greater number of individuals in the avolition-apathy
group that was African-American. There is evidence that
African-American individuals with schizophrenia report
more symptoms, including negative symptoms com-
pared to non-African-American patients.>*>* It is possible
that symptoms may be more severe in this group, given



racial disparities in access to care.”>>¢ Additional research
investigating negative symptom severity across race and
ethnicity is of great importance and are warranted.

However, there are important discrepancies between
findings in CHR and the broader schizophrenia literature.
These findings indicating that there were no subgroup
differences in social cognition offer important opportun-
ities for future directions. In previous work using a data-
driven approach in efforts to identify negative symptom
subgroups, individuals with avolition-apathy were found
to exhibit impairments on the Mayer-Salovey-Caruso
Emotional Intelligence Test (MSCEIT)" but not on
other tests of social cognition. In our study, one aspect of
social cognition was assessed, which was emotional intel-
ligence. It is necessary to examine other key components
of social cognition, such as emotion recognition and
theory of mind in future work. This is particularly impor-
tant to consider given meta-analytic evidence indicating
CHR individuals show impairments in these domains of
social cognition, which are also predictive of psychosis.’’
Additionally, some studies point towards a complex re-
lationship between negative symptoms and cognition.*®
These findings are not well-understood in CHR samples
and future work is warranted. Furthermore, findings with
social cognition in this study should be interpreted with
caution given that several participants did have missing
data, and the resulting sample size was smaller than some
of the other variables we assessed.

Investigation of subgroup and differences in external
validators also provide insights that are unique to CHR
individuals and relevant for prevention and intervention
efforts. The Volition group reported more severe anx-
iety and depressive symptoms compared to the Emotion
group and the difference was quite dramatic. Depression
and anxiety have shown to be prevalent in CHR sam-
ples.#> These data highlight again the interconnected
relationship between depression, anxiety, and negative
symptoms. These data are in line with studies indicating
both primary and secondary symptoms may be present
in CHR** and offer the possibility there may be differ-
ences in secondary sources such as depression depending
on the negative symptom profile. Additionally, our find-
ings revealed that the High-Neg (and Volition but this did
not survive statistical correction) group had higher rates
of individuals that went on to convert to a psychotic dis-
order within a 2-year period. The data support studies
indicating that negative symptoms are predictors of tran-
sition,” but extend these works in order to offer the pos-
sibility that specific negative symptom subgroups may be
at greater risk.

While there are several strengths to the current study,
including the use of a data-driven approach and a large
sample size, there are also limitations that may offer po-
tential future directions. Confirmatory factor analytic
and network analysis studies indicate some measures
are best conceptualized in relation to 5 rather than 2

Negative Symptom Subgroups in Psychosis-Risk

factors®® and different measures might produce al-
ternate clustering results and conclusions—additional
work is needed to apply these methods across negative
symptom assessment tools. Additionally, we assessed sev-
eral key variables however future work may benefit from
investigating other variables that may be predictive of a
psychotic disorder such as other environmental risk fac-
tors like trauma, urbanicity, and migration which are
gaining attention in the CHR literature.> While our study
included longitudinal data (eg, conversion status), given
the limitations of using multiple sites and collecting dif-
ferent information and varying timepoints, there may be
utility in other work to assess additional variables over
time. Future large scale consortium studies (eg, CAPR,
PRONET) will be invaluable for providing the statistical
power necessary to evaluate these subgroups in the con-
text of subgroup defined by other features, as well as the
number of converting cases necessary to make more de-
finitive conclusion about ultimate course.
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Supplementary material is available at Schizophrenia
Bulletin online.
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