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Abstract

Introduction—Among individuals with schizophrenia, those who have persistent and clinically
significant negative symptoms (PNS) have the poorest functional outcomes and quality of life.
The NIMH-MATRICS Consensus Statement indicated that these symptoms represent an unmet
therapeutic need for large numbers of individuals with schizophrenia. No psychosocial treatment
model addresses the entire constellation of PNS.

Method—>51 patients with PNS were randomized into one of two groups for a period of 9
months: 1) MOtiVation and Engagement (MOVE) or 2) Treatment as usual. MOVE is a home
based, manual-driven, multi-modal treatment that employs a humber of cognitive and behavioral
principles to address the broad range of factors contributing to PNS and their functional
consequences. Components of MOVE include: Environmental supports to prompt initiation and
persistence, in-vivo skills training to ameliorate deficits and encourage interaction, cognitive
behavioral techniques to address self-defeating attitudes, in-vivo training in emotional processing
to address affective blunting and problems in identifying emotions, and specific techniques to
address the deficits in anticipatory pleasure. Patients were assessed at baseline and each 3 months
with multiple measures of negative symptoms.

Results—Repeated measures analyses of variance for mixed models indicated significant Group
by Time effects for the Negative Symptom Assessment (NSA; p<.02) and the Clinical Assessment
Interview for Negative Symptoms (CAINS p<.04). Group differences were not significant until 9
months of treatment and were not significant for the Brief Negative Symptom Scale (BNSS).
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Conclusion—Further investigation of a comprehensive treatment for PNS, such as MOVE, is

warranted.
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Symptom Assessment; Clinical Assessment Interview for Negative Symptoms

Introduction

The negative symptoms of schizophrenia are major contributors to lost productivity, poor
quality of life, social deficits, poor occupational attainment and generally poor outcomes
(Buchanan, 2007b; Kirkpatrick et al., 2006; Kirkpatrick et al., 2001; Kurtz et al., 2005;
Milev et al., 2005). Dimensions of negative symptoms include restricted affect, diminished
emotional range, poverty of speech, decreased motivation and interests, diminished sense of
purpose and diminished social drive. In contrast to the positive symptoms of schizophrenia,
negative symptoms are more difficult to treat and often persist long after positive symptoms
have resolved or been substantially reduced (Buchanan, 2007a). Negative symptoms have
been found to be more predictive of concurrent and future functioning in the community
than positive symptoms (Breier et al., 1991; Ho et al., 1999; Milev et al., 2005; Mueser et
al., 1990; Velligan et al., 1997). Recent factor analyses of many negative symptom
instruments are composed of 2 factors, emotion expression and anhedonia/amotivation
(CAINS; Forbes et al., 2010; BNSS; Kirkpatrick et al., 2011.)

The NIMH-MATRICS Consensus Statement on Negative Symptoms indicated that
persistent negative symptoms (PNS) are a distinct therapeutic indication and represent an
unmet therapeutic need for large numbers of individuals with schizophrenia (Alphs,
2006; Buchanan, 2007b; Kirkpatrick et al., 2006). According to the 2009 update of the
Schizophrenia Patient Outcomes Research Team (PORT) Treatment Recommendations
(Kreyenbuhl et al., 2010) there is not sufficient evidence to recommend any current
pharmacologic agent for the treatment of deficit or persistent negative symptoms in
schizophrenia. With respect to psychosocial treatments, recent work on CBT has
demonstrated improvements in measures of negative symptoms (Riggs et al., 2012). Studies
of Cognitive Adaptation Training (the use of environmental supports to bypass cognitive
and motivational problems underlying functional impairment) have demonstrated
improvements on the Motivation factor of the Negative Symptom Assessment (Alphs et al.,
1989; Velligan et al., 2000a; Velligan et al., 2008a, 2008b), with effect sizes in the moderate
range. However, with respect to both CBT and CAT, design features essential to prove
efficacy for PNS have not been followed (Buchanan, 2007).

To address the need for novel treatments we developed MOtiVation and Engagement
(MOVE) Training. MOVE is based upon techniques from a variety of interventions that
each address a piece of the negative syndrome presentation. Our theoretical model of
negative symptoms supporting the MOVE intervention has previously been published
(Velligan et al., 2014). Briefly, negative symptoms are thought to be related to disruptions in
ventral striatal reward systems (Goldstein and Volkow, 2002; Juckel et al., 2006; Wise,
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1982). Beck et al. (2009) have proposed that negative symptoms may emerge during the
early experience of psychosis as a psychological defense against experiencing distress
beyond one’s capacity to cope. Once negative symptoms are present, our model proposes
that the avolition leads to increasing difficultly for an individual to initiate action (Frith,
1992; Maples and Velligan, 2008), if prompted to do something or if able to generate a plan,
negative cognitions about the possibility of failure may prevent the individual from
executing or persisting at the behavior (Beck et al., 2009; Granholm et al., 2009). Moreover,
deficits in anticipatory pleasure may prevent the individual from perceiving that they will
enjoy the activity sufficiently to make it worth the effort (Gard et al., 2007). Negative
thoughts as well as the atrophy of previously mastered social and work skills, may make
failure more likely when a behavior is attempted (Bellack, 2004), and repeated negative
consequences following the initiation of various activities may further prevent initiation
(Beck et al., 2009).

MOtiVation and Enhancement Training (MOVE)

MOVE is a home-based manual driven treatment described in detail in the Manual available
upon request from the first author (Velligan et al., 2014). Procedures include an initial
assessment of negative symptoms, basic cognition, defeatist attitudes, and social skills
completed during the first month and % of treatment. MOVE treatment plans are developed
in a collaborative manner with the client. Interventions are, agreed upon, explained,
maintained and altered as necessary on weekly visits from a MOVE trainer. MOVE sessions
are conducted in person’s home or community (e.g restaurants, stores, activities) and last for
approximately 1.25 hours once weekly. Conducting sessions in the clients environment
reduces the demand for generalizability and has been found to be extremely effective in
improving adaptive behavior (Velligan et al., 2000a; 2008a; 2008bVelligan et al., 2009).
Homework assignments to practice or do specific activities are often suggested.

MOVE includes 5 companion interventions, antecedent control, anticipatory pleasure,
emotional processing and expression, CBT to address self-defeating thoughts and skill
building. These interventions build upon one another to address both the emotion expression
and anhedonia/amtovation domains of negative symptoms. These 5 components are
discussed below.

1. Antecedent Control involves the use of environmental supports such as signs,
alarms, and the appropriate placement of supplies to cue specific behaviors in the
home environment. This aspect of treatment allows small behavioral changes with
initial success that forms the foundation for later changes. When behavior is
externally cued (e.g. “call Susan about going out for coffee”), the individual does
not have to generate an idea or plan. (Velligan et al., 2009b; Velligan et al., 2000;
Velligan et al., 2008a). Once the behavior is initiated, ensuring clear behavioral
goals by outlining the process through a step-by-step checklist or an audio tape, and
decreasing the number of steps required to complete each task increases the
likelihood that a task will be successfully completed. As pointed out by Gard and
colleagues (2014) and Strauss and colleagues (2014) motivational deficits are a
major contributor to negative symptoms. External cues are designed to make
behaviors more automatic, (answering a ringing phone) bypassing motivational
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impairments (Velligan, 2012). In addition, by making the task easier with a
decreased number of steps, the perceived effort is reduced. Cues are also used
throughout treatment to prompt homework assignment.

2. Anticipatory Pleasure—Deficits in anticipatory pleasure prevent the individual
from perceiving that they will enjoy an activity sufficiently to make it worth the
effort, leading to deficits in initiating conversations and social and leisure activities
(Gard et al., 2007). In treatment, the degree of pleasure anticipated by the client
prior to an activity is elicited on a 10 point scale. The MOVE trainer accompanies
the person to the activity and then the client rates the enjoyment during the actual
activity. The discrepancy between what the patient anticipated and the level of
enjoyment actually experienced enables a discussion of how this problem may
interfere with planning activities that may improve the quality of life. Ratings,
client’s statements of enjoyment during activities and pictures are all saved to
visual or digital media which show the entire process from anticipation through
enjoyment with a cue to plan the next activity.

3. Emotional Processing and Expression—For clients who have difficulty
identifying and expressing their own feeling states, MOVE therapists use a series of
graded check-ins in which principles of errorless learning and physiological
attunement help clients to develop increasingly fine-grained ability to label their
own emotions. To address problems in identifying other’s emotion in voice tone
and facial expression, computerized emotion perception exercises are adapted from
existing social cognition training programs to help individuals to identify the
specific facial expressions and voice modulations associated with different
emotions and to help the client to make better judgments about the feeling states of
others (Roberts and Penn, 2006). To generalize basic emotion processing skills to
real life, emotions are explicitly discussed during and immediately following
various work, leisure, and social activities. Photographs and tape recorded
segments of conversation are used to illustrate various emotions that were
displayed during these activities. Clients also receive coaching in how to use
expression of emotion in conversation. Practice in front of a mirror, and video and
audio recordings of facial expression and voice pitch changes are used to train
expression of internal feeling states. Compensatory skills taught in MOVE to help
with eliciting the emotions of others and expression include reminder cards to
prompt clients to ask others, “Are you angry?” or “Are you enjoying this?” and to
prompt them to use expressive skills previously taught, “Show your excitement in
your voice”. Additional strategies used to address emotion processing difficulties in
longer-term relationships include coaching clients to disclose difficulties (e.g. in
hearing pitch differences that identify emotion or difficulties with expression) with
requests by the patient asking that others communicate verbally about their feelings
and remind the patient to “show it on your face.”

4. CBT to address self-defeating thoughts—Negative cognitions that prevent
initiation and engagement are actively addressed using CBT techniques as
described by (Beck et al., 2009).
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5. Skill Building—Skill building techniques for social and independent living tasks
use role plays to increase the likelihood of success when initiating unfamiliar tasks
(Bellack, 2004; Liberman et al., 2002). Specific areas relevant to the client’s day-
to-day experience are the focus (e.g. returning an item to a store,). Steps are written
out and rehearsed. Behavioral techniques such as over-learning, modeling, and
shaping are used.

In sum, these five intervention techniques work together to improve initiation, enjoyment,
success, and improvement in adaptive behaviors, and address both higher order factors
associated with negative symptoms emotion expression and anhedonia/amotivation. MOVE
techniques lead to a positive feedback loop in which there is an increased willingness to
initiate novel behavior, increased opportunity to experience situations likely to provoke joy,
anxiety, pride, and other emotions, and increased willingness to follow through with plans in
the present and to make plans for the future. The mechanisms of action of move are
explained in more detail in another paper (Velligan et al.....).

We conducted a randomized, rater-blinded trial examining MOVE compared to treatment as
usual in a sample of 51 individuals meeting criteria for severe and persistent negative
symptoms.

Study Design

Outpatients with schizophrenia/schizoaffective disorder meeting eligibility criteria were
followed for 1 month to ensure stability of negative symptoms, positive symptoms,
depression and movement side effects. After this screening period, if participants continued
to meet all eligibility criteria, they continued with medication follow-up provided by their
community health center and were randomly assigned to one of two treatment groups 1)
MOVE or 2) treatment as usual (TAU) for a period of 9 months. Patients were assessed at 3,
6, and 9 months following randomization with multiple measures of negative symptoms.

Participants—Eligibility criteria for the study were set up according to recommendations
of the MATRICS Consensus Statement and follow-up articles (Buchanan et al., 2005, 2011;
Nuechterlein, Green, Kern, 2008). Participants were 92 outpatients with schizophrenia from
community clinics in Bexar and Travis Counties in Texas. They were recruited from July
2011 to January 2014.

In addition to meeting diagnostic criteria, participants were required to have been clinically
stable with respect to positive symptoms, negative symptoms, depression and movement
side effects for a minimum of 5 months prior to screening (based upon chart review and
clinical interview), have clinically meaningful negative symptoms (as evidenced by a score
4 or higher on at least 2 of 6 of the following symptom domains as rated by the NSA-16
(restricted affect, diminished emotional range, poverty of speech, curbing of interest,
diminished sense of purpose, and diminished social drive), have no more than moderate
positive symptoms (as evidenced by a score of 5 or lower on BPRS-E items measuring
delusions (unusual thought content) and hallucinations and no more than a 4 or higher on
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conceptual disorganization), have no more than mild depression (as evidenced by a score of
4 or lower on the BPRS depression item), have no significant movement disorder (as
evidenced by a score of 3 or lower on the ESRS-A), and be able to provide evidence of a
stable living environment with no plans to move in the next year. Participants had to
continue to meet eligibility criteria after a one-month prospective period prior to
randomization. We excluded individuals with a documented history of significant head
trauma, seizure disorder, or mental retardation, alcohol or drug abuse or dependence within
the past 3 months or a history of violence in the past one year period.

Subjects were identified through chart reviews by research staff credentialed at participating
sites in accordance with HIPAA requirements. All participants signed a written consent form
approved by an Institutional Review Board and procedures were consistent with
internationally recognized standards for ethical conduct of human research.

Of the 94 individuals screened, 51 were eligible for randomization based upon stability
criteria. 34 subjects were male and 17 were female. 25 were Hispanic, 12 were Anglo, and
14 were African-American. Mean age of participants was 41.6 (S.D. 11.3). All patients were
on second generation antipsychotic medications. At baseline, mean negative symptoms were
in the mild range, while specific symptoms had to be scored in at least the moderate range
(NSA M=3.05 S.D. =0.62). There were no significant differences in demographics for
participants not making it to randomization versus those randomized to treatment (all p’s >.
20).

Treatment Groups

MOVE treatment is described above. MOVE therapists were trained using a serious of
didactic and in vivo sessions at patient homes. Supervision was conducted weekly and all
sessions were audiotape recorded. Twenty percent were assessed with a MOVE fidelity
measure. Treatment as usual which included medication follow-up and case management
provided by the local community mental health authority

Assessments

Diagnosis—The Structured Clinical Interview for the Diagnostic and Statistical Manual
for Mental Disorders were utilized to make DSM-IV diagnoses. Prior to administering this
interview, all raters were trained to a reliability of .95 Kappa statistics for a diagnosis of
schizophrenia or schizoaffective disorder versus all other diagnoses.

Negative Symptoms—Negative symptoms were rated using the Negative Symptom
Assessment (NSA-16; Axelrod, Goldman, Alphs, 1989), the Clinical Assessment Interview
for Negative Symptoms (CAINS; Forbes et al., 2010) and the Brief Negative Symptom
Scale (BNSS; Kirkpatrick et al., 2011). Higher scores indicate a higher level of negative
symptoms on all scales. The NSA was the primary outcome measure for the study. Raters
were trained to a reliability of .80 intraclass correlation coefficient on all assessments before
making ratings for the study and participated in regular rater drift meetings as recommended
by (Ventura et al., 1993).
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Treatment Blinds

In an effort to maintain treatment blinds, all participants were asked at the beginning of each
assessment neither to divulge information about any visits made by staff of the research
project nor to refer to any items they may have received as part of the study. If blinds were
broken, alternative raters blind to group assignment completed the remaining assessments.

Data Analysis

Results

We examined group differences in negative symptoms (NSA, CAINS, BNSS) over time (3,
6, 9, months) by treatment group (MOVE, Treatment as Usual) using mixed effects
regression with repeated measures (SAS PROC MIXED). Baseline scores were used as
covariates in the model. To investigate whether statistically significant effects were
clinically meaningful, effect sizes were calculated utilizing the standard deviation for the
outcome variable in the control group pooled over time.

Table 2, presents the demographic and baseline variables by treatment group. There were no
statistically significant group differences with respect to demographic or baseline data. The
consort diagram appears in Figure 1. There was a trend for individuals in MOVE to be more
likely to drop out of the study ((X2(1) =3.36; p<.06). During the active treatment phase, 9 of
26 individuals dropped in MOVE treatment and 3 out 25 dropped in TAU.

Negative Symptom Outcomes

The mixed effects regression model examining the NSA mean score yielded no significant
effects of group (F (1,38)=.06 p<.80) and time (F(2,76)=0.03 p<.97) and a significant group
by time interaction (F(2,76) =4.09 p<.02) indicating that the effects of the treatment differed
by group over time. An inspection of means indicates improvement in MOVE and
worsening of negative symptoms in TAU. Figure 2 depicts estimated means derived from
the regression model at specified time points by treatment group.

Differences were primarily noted at the 9 month time point at the end of treatment. The
effect size at 9 months for MOVE compared to treatment as usual was .5. According to
Cohen’s conventions, this represents a moderate treatment effect. To examine whether
domains of negative symptoms differed, we conducted the same analysis in a post hoc
fashion for the NSA factor scores. Results indicated that there were strong trends for group
by time only for socialization and motivation factors (P<.06). There were no trends nor
significant effects for emotion, psychomotor speed, or communication (all p’s>.20).

In secondary analyses, we also examined negative symptoms as rated by two newer negative
symptom assessments the CAINS and the BNSS. With respect to the CAINS, the mixed
effects regression model yielded non-significant main effects of group (F(1,39)=0.23; P<.63
and time (F(2,77)=0.35; p>.70) and a significant group by time interaction (F(1,77)=3.30;
p<.05). Patients in MOVE had significantly fewer negative symptoms, again this effect was
most pronounced a 9 months. The effect size for end of treatment for MOVE versus TAU
was .5. Post-hoc analyses revealed significant group differences for recreation (p<.02) and
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sociality (p<.03) only, With respect to the BNSS, the mixed effects regression model yielded
non-significant effects of group, time and group by time (all F’s <2.1; all p’s>.14).

Discussion

Findings indicated that MOVE potentially has a positive impact on negative symptoms for
patients meeting criteria described in guidelines for trials specifically designed to test
treatments that improve negative symptoms. This is the first study to date that has
demonstrated improvement in negative symptoms while utilizing the strict entry criteria
recommended by the MATRICS negative symptom initiative (Buchanan et al., 2005). While
previous studies of CBT for negative symptoms have demonstrated improvements, the
criteria for entry were not sufficient to eliminate pseudo specificity in which negative
symptoms improve as a consequence of improvements in other symptoms. That being said,
effects were very modest in this pilot study, and were driven by both improvement in the
MOVE group and worsening in the TAU group. Moreover, not all domains of negative
symptoms were impacted as hypothesized.

While it did not reach statistical significance, more patients in MOVE decided to drop out of
the treatment which was designed to get them more engaged in life. It makes sense that
individuals with high levels of these symptoms would find it difficult to participate in an
activating program. Including additional incentives may be needed to help individuals with
long histories of withdrawal to re-engage. This difficulty in engaging individuals is evident
in our recruiting success as well. In our previous studies not designed for negative
symptoms, nearly 50% agreed to participate (Velligan et al., 2008b and 2009b). In the
current study we had less than a 33% success rate in consenting.

The screen failure rate of 44% after a month is also a concern. This rate is slightly higher
than that of pharmaceutical trials in the same population with similar entry criteria
(Buchanan et al., 2007; Buchanan et al., 2012; Umbricht et al., 2014). The primary reasons
for screen failure at one month were inability to contact the patient and increases in positive
symptoms such that the patient no longer met entry criteria. Negative symptoms remained
stable in all but one patient who were initially included.

It is possible that MOVE would have a more substantial impact upon negative symptoms if
it were used in conjunction with a pharmacotherapy that targeted PNS. Currently, no such
medication is available, but clinical trials to address this unmet clinical need are in process.
The synergy between psychopharmacological and psychosocial treatments may be needed to
make a clinically significant difference in negative symptoms.

The impact of MOVE was principally on motivation and social engagement. Although
emotional expression was targeted we did not find a significant impact of MOVE on these
symptom dimensions. It is possible that more time is needed to impact these measures.

Significant group differences were found on the the NSA-16 and CAINS but not the BNSS.
This may suggest that the former instruments are more sensitive to change. If replicated,
these findings may have implications for choice of assessment methods in future studies for
treatments of negative symptoms.
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The findings in this study must be interpreted in light of a number of methodological
weaknesses including the recruitment and screen failure rate discussed above. In addition,
this was a pilot study with a relatively small sample of patients and more comprehensive
measures outcome were not included.

Despite these limitations, the data suggest impact on a symptom complex which is very
difficult to move in treatment. While the treatment studied here was labor intensive and took
well trained master’s level clinicians, it may be cost effective if functional outcomes can be
improved. Results justify further study of MOVE. Future studies should focus on combining
MOVE with promising pharmacotherapies to address PNS in schizophrenia.
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Figure 1.
Subject recruitment and retention

Schizophr Res. Author manuscript; available in PMC 2016 July 01.

Page 12

‘\

No longer interested 2
Psychotic exacerbation 1



1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Velligan et al. Page 13

NSA Mean over time by Treatment
3.15

3.1
Common

305 X Baseline

2.95
2.9
2.85
2.8

2.75
2.7 3 Months 6 Months 9 Months

Figure 2.

Schizophr Res. Author manuscript; available in PMC 2016 July 01.



1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Velligan et al.

Page 14

Table 1

Specific Interventions for Negative Symptoms

Negative Symptom Targeted

Intervention Strategy

Reduced daily activity

Use of a blank checklist to illustrate to the therapist and client what was actually being done each day.
Discussion of the importance of a daily routine; discussion of the importance of increasing daily activity
such that she could develop the initiation and stamina to persist with demand of employment; goal
setting to determine appropriate daily activities including: medication regimes, hygiene schedule,
household chores, exercise, and a leisure activity; Use of checklists, signs and an alarm to prompt these;
Efforts to streamline steps to completing household tasks; initial incentives ($5 gift card to Walmart) for
successful goal achievement with house-keeping tasks.

Reduced affective display and
emotional range

Identification and processing of thoughts and emotions related to both reaching and failing to reach
weekly goals; Practice identifying emotions in role plays with the therapist and in magazine pictures;
Practice making specific facial expressions in a mirror.

Reduced social drive

Social skills training to include: making greetings, maintaining conversations, closing conversations,
reading and demonstrating non-verbal communication, importance of initiation, and practice in assertive
communication; goals set to initiate phone calls to family; goal to attend church and to practice greeting
people following service

Reduced interests

Development of leisure skills; goals set to attend church regularly, therapist accompanied her on outings
to craft store to select hobby supplies, regular visits to family using public transportation, and daily
walking for exercise

Reduced sense of purpose

Identification of both short- and long-term goals; practice breaking down large goals into smaller steps;
practice with goal-setting and goal modification when necessary
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Table 2
Baseline Characteristics by Treatment Group
Treatment As Usual (n=25) | MOVE n = (26)
% male 68.00 (n=17) 65.38 (n=17)
% Hispanic 44.00 (n=11) 53.85 (n=14)
% Non-Hispanic White 28.00 (n=7) 19.23 (n=5)

Age

42.32(SD=11.10)

41.04(SD=11.48)

Education

11.74(SD=2.26)

12.27(SD=1.51)

BPRS Psychosis Factor

3.04(SD=1.10)

2.65(SD=0.86)

Negative Symptom Assessment

2.75(SD=0.92)

2.37(SD=0.75)
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