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ABSTRACT

Formal thought disorder (FTD) is a debilitating symptom of psychosis. It is linked to functional
deficits and generally demonstrates poor response to interventions. Metacognition has emerged
as a potential therapeutic target that may be effective in reducing FTD, as metacognitive
deficits and FTD both arise from disruptions in associative thought processes. This study’s
primary aim was to determine whether FTD could be reduced with metacognitive therapy. Pre-
post changes in FTD severity were assessed using clinician-rated and automated measures in 20
individuals with psychotic disorders who received 12 sessions of evidence-based metacognitive
therapy. We also examined whether reductions in FTD were larger when assessed with
automated instruments versus clinician-rated measures. Aim two compared associations
between FTD and three outcome variables (social functioning, role functioning, metacognition)
across FTD-measurement approach. Results indicated that automated FTD, but not clinician-
rated FTD, was significantly reduced post-intervention. This effect was more robust within a
subsample exhibiting greater levels of FTD. Strength of associations between FTD and
outcome variables did not differ across FTD measurement approach. These findings provide
initial evidence that a targeted metacognitive intervention can reduce FTD. Effects were
strongest for automated instruments, which may be more sensitive to detecting change;
however, differences in measurement type did not extend to associations with selected outcome
variables. This study provides preliminary support for future efforts to reduce FTD. Large-scale
studies with longer intervention periods may further our understanding of the effectiveness of

metacognitive intervention on FTD.



INTRODUCTION

Formal thought disorder (FTD) has been recognized as a hallmark symptom of psychotic
disorders for over a century (Bleuler, 1911/1950). It represents a fundamental disruption in the
organization and maintenance of goal-directed thought processes, which can result in disjointed,
disconnected patterns of thinking and communication. FTD manifests clinically as disorganized
speech, which has long been considered a core clinical symptom in diagnostic classification
systems (e.g., Diagnostic and Statistical Manual of Mental Disorders, 5th Edition; APA, 2013).
The presence of FTD can result in speech that is characterized as tangential, circumstantial,
incoherent, and, in general, difficult for the listener to understand (Andreasen, 1979a). FTD is
estimated to affect approximately half of those with schizophrenia (Breier & Berg, 1999) and is
linked to poor social functioning (e.g. reductions in the quality and quantity of interpersonal
relationships; Bowie, Gupta, & Holshausen, 2011; De Sousa et al., 2015; Marggraf, Lysaker,
Salyers, & Minor, 2020) and role functioning (e.g. impaired performance in occupational or
academic responsibilities; Holshausen, Harvey, Elvevag, Foltz, & Bowie, 2014; Marengo &
Harrow, 1997; Racenstein, Penn, Harrow, & Schleser, 1999). These social and role functioning
deficits contribute to the $150 billion annual economic burden of psychotic disorders (Cloutier
et al., 2016). FTD has been observed to persist even during periods of relative stability in other
symptoms (Marengo & Harrow, 1997; Yalincetin et al., 2016).

Few studies have addressed how to treat FTD across the psychopharmacological and
psychosocial intervention literature. With regard to medication trials, some have reported a
limited treatment response (Harrow & Marengo, 1986; Harvey, Docherty, Septer, &
Rassmussen, 1990; Remberk, Namyslowska, & Rybakowski, 2012). Regarding psychosocial
intervention, relatively little is known about the effectiveness of psychotherapy on FTD as none
have directly focused on reducing FTD, nor do studies typically include FTD as an outcome
variable (Kircher, Brohl, Meier, & Englen, 2018). Existing interventions focus broadly on
symptoms or specifically on improving skill deficits or changing delusional thought content

(Beck, Rector, Stolar, & Grant, 2009). Thus, they may not offer adequate guidelines for a



clinician working with patients experiencing FTD. Indeed, Beck and colleagues (2011) suggest
that FTD may be the least explored and treated symptom in psychotherapy. It is possible that an
intervention focusing on the organization of thought processes could yield reduced FTD.

A second possible reason our knowledge about the effectiveness of therapy is limited is
that poor therapeutic alliance is associated with FTD (Cavelti et al., 2016). Given the
importance of verbal communication during psychotherapy, the disorganized speech central to
FTD may represent a barrier to building a therapeutic alliance. This is detrimental given the
crucial impact therapeutic alliance has on therapy outcome in psychosis populations (Farrelly et
al., 2014; Priebe, Richardson, Cooney, Adedeji, & McCabe, 2011); this may lead some
clinicians to view FTD as an insurmountable barrier to effective engagement in therapy.
However, recent therapy frameworks have been developed that indicate FTD can be understood
in the context of, and not prohibitive to, effective therapeutic intervention (e.g. Lysaker &
Lysaker, 2006; Hamm & Firmin, 2016).

For severely disorganized individuals, Lysaker and Lysaker (2006) assert that key
elements in the treatment and recovery process include becoming more integrated, making
sense of their experiences, and relating to others. This is based on a line of work that has
examined metacognition — a domain that is profoundly impaired in those with psychotic
disorders and consists of mental activities ranging from discrete abilities (e.g. identifying
thoughts and emotions) to synthetic processes (e.g. forming and integrating a complex
representation of self and others) (see: Semerari et al., 2003; Lysaker et al., 2012; Lysaker et al.,
2015). A recent line of research has identified metacognitive deficits as a potential target for
recovery-oriented psychotherapy (Lysaker, Glynn, Wilkniss, & Silverstein, 2010; Lysaker &
Dimaggio, 2014; Lysaker et al., 2014). Critically, metacognition has demonstrated strong links
to FTD, with both appearing to arise from related disordered thought processes (Minor et al.,
2015; Minor & Lysaker, 2014). That these disordered processes are related is consistent with
Bleuler’s (1911/1950) early conceptualization that disruption in associative thought processes is
the fundamental cognitive impairment in those with psychotic disorders. A reduced capacity to
link related ideas together compromises a person’s ability to communicate thoughts and ideas
cohesively (i.e., FTD) and form coherent, complex ideas about the self and world (i.e.,
metacognition). Therefore, a metacognitive therapy focused on organizing one’s thoughts about

themselves and others into a cohesive, meaningful narrative understanding will likely result in



(and possibly require) an organization of underlying thought processes. Thus, improved
metacognitive capacity may lead to specific improvements in FTD. To date, no published study
has examined whether FTD improves following metacognitive therapy.

Metacognitive Reflection and Insight Therapy (MERIT; Lysaker et al., 2014) is a
leading metacognitive therapy that has demonstrated feasibility and preliminary effectiveness
for improving metacognition in psychosis populations (de Jong et al., 2016a; Van Dokersgoed
et al., 2014). Unlike other existing treatments for psychosis (e.g. skill-focused, CBT), MERIT is
a patient-driven therapy, centered in reflection on the therapeutic process, rather than on the
instruction of skills or efforts to correct the content of beliefs. Metacognition is viewed as a
hierarchical capacity, and thus, interventions are tailored to “meet” the client at the appropriate
metacognitive level. This could be useful for assisting a client to understand that their mental
content and communications are their own and progress toward organization and integration of
thoughts and—together with the therapist—establish consensual communication patterns. This
may also foster therapeutic alliance given that interventions are appropriate for an individual’s
cognitive abilities. Further, MERIT requires the establishment of a non-hierarchical,
consultative therapy alliance, wherein both the therapist and client join together to make sense
of the client’s life. To date, no study has examined the effectiveness of MERIT on FTD;
however, support for this outcome has been demonstrated in several published case studies
(Lysaker & Lysaker 2006; Hamm & Firmin, 2016; De Jong, Van Donkersgoed, Pijnenborg, &
Lysaker, 2016b). Thus, MERIT may be a uniquely suited intervention to improve FTD, with the
potential to overcome obstacles present in other psychosocial interventions (see Figure A.1).

Even if FTD could be improved following targeted treatment, the ability to successfully
detect a change in FTD remains a critical issue. Although clinician-rated measures are the most
commonly used approach for the assessment of FTD, disadvantages with this approach may
obscure the ability to detect improved FTD. These disadvantages include the inherent
subjectivity accompanying clinician ratings and the use of ordinal scales. Ordinal scales yield a
limited response set (e.g., 1 to 7 scale), which may be to be insensitive to all but gross changes
over time or between individuals (Cohen & Elvevag, 2014; Cohen et al., 2008). Thus, in
therapy studies, it is possible that improvements in FTD may not be captured by these measures.
To address the limitations imposed by traditional clinician-rated assessments, an automated

measurement of FTD — which holds the potential to be more objective and sensitive — will also



be used in the current study. Over the last two decades, technological advancements have led to
the emergence of automated, computational programs that can rapidly assess numerous
linguistic features of speech and writing samples (Landauer & Dumais, 1997; Landauer, Foltz,
& Laham, 1998; McNamara, Louwerse, McCarthy, & Graesser, 2010). These instruments are
capable of measuring deeper-level, multi-dimensional linguistic features by comparing an
individual’s communication to large text corpora to assess the degree of FTD and incorporate
information at varying levels of discourse (e.g. within and across sentences and paragraphs) —
beyond the scope of information able to be processed by humans. An emerging line of research
has examined how these automated instruments could be applied to psychosis-spectrum
populations to assess FTD (Elvevag et al., 2007; Elvevag et al., 2010; Minor, Willits, Marggraf,
Jones, & Lysaker, 2018; Moe et al., 2016; Nicodemus et al., 2014; Willits, Rubin, Jones, Minor,
& Lysaker, 2018). Automated analysis has been used to examine how speech content changes
in response to therapy (Arvidsson, Sikstrom, Werbart, 2011) and to successfully differentiate
the speech of individuals with psychotic disorders from controls and unaffected first-degree
relatives (Elvevag et al., 2010; Nicodemus et al., 2014), as well as within-group differences (i.e.
high-FTD vs. low-FTD; Elvevag et al., 2007). Direct comparisons between automated FTD and
clinician-rated FTD have yielded small to medium convergence (i.e., medium effect size,
Elvevag et al., 2007; effect sizes ranging from small to medium, Minor et al., 2018), suggesting
that automated analysis may be capturing related, yet distinct aspects of FTD. To my
knowledge, no existing studies have used automated instruments to examine whether FTD

improves in response to therapy.

Study Aims

The primary aims of this study were to: 1a) test if FTD can be reduced after 12 sessions
of an evidence-based, targeted psychosocial intervention (i.e. MERIT) by comparing pre-post
treatment data in a pilot study; 1b) determine if automated assessments produced larger effect
sizes compared to clinician-rated FTD when examining pre-post changes due to potentially
increased sensitivity; and 2) examine whether associations between FTD and social functioning,

role functioning, and metacognition differ based on measurement approach.
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METHODS

Participants and Recruitment

Data for this study was collected as part of a larger randomized controlled trial examining
the effectiveness of traditional- versus individually-tailored (i.e., integrating real-world social
interactions) therapy across 24 sessions of MERIT. Real-world social interactions were
recorded on a device with the Electronically Activated Recorder (EAR) and all participants
wore EAR devices for two days after each therapy session, regardless of MERIT treatment
condition. For the current study, the midpoint of the larger study (i.e., 12 sessions) was used as
the post-intervention point. Participants were recruited from local community mental health
centers (CMHCs) in a large Midwestern city from July 2016 through February 2019. To
facilitate recruitment, study personnel visited local CMHCs and discussed the study with
mental health providers and care coordinators during weekly staff meetings, who disseminated
information about the study to patients who met study criteria. Study personnel also distributed
study brochures to interested participants in drop-in/waiting room areas of a local CMHC.

Participants were eligible to participate in the study if they: 1) had a psychotic disorder
(e.g. schizophrenia, schizoaffective disorder, psychosis NOS) confirmed by a Mini-
International Neuropsychiatric Interview (M.1.N.I.; Sheehan et al., 1998); 2) were between ages
18-60; 3) were proficient in English; 4) had no inpatient hospitalization or changes in
medications within 30 days of the initial assessment; 5) were not currently receiving
metacognitive therapy (i.e., MERIT or any metacognitive intervention); and 6) were able to
provide informed consent. If a participant was currently receiving psychotherapy that was not
metacognitive-based (e.g., group therapy, case management, supportive therapy), they were still
eligible to participate and were allowed to continue with their current treatment regimen.
Exclusion criteria included having a documented history of intellectual disability or
neurological condition, experiencing head injury resulting in loss of consciousness greater than
five minutes, or meeting criteria for current alcohol or substance dependence.

In total, 35 participants enrolled in the study and completed at least a portion of the
baseline assessment. To be included in the Aim 2 sample, participants had to have complete

baseline data which included: demographic data, clinician-rated FTD, automated-FTD, social
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functioning, role functioning, and metacognition. Four participants were excluded from all
analyses due to incomplete data. Thus, the final Aim 2 sample included 31 participants. From
this pool, participants were included in the Aim 1 sample if they had complete baseline data and
had complete post-intervention FTD data (i.e., clinician-rated FTD, automated FTD) [additional
excluded n = 11]). Of the 11 participants not included in the Aim 1 sample, three were
randomized to a non-treatment condition, one never attended their first MERIT session, and
seven dropped out prior to the 12-session mark. This resulted in completed data for 20
participants in the Aim 1 sample. Our attrition rate of 28.6% (8 out of 28) is consistent with
other pilot studies of similar duration using MERIT (De Jong et al., 2016a: 12 session, 25%
attrition) and other metacognitive interventions (Favrod et al., 2011: 8 sessions, 28% attrition

rate).

Procedures

To assess eligibility, participants provided relevant demographic and medical information
and completed the MINI administered by a trained research assistant. Participants who did not
meet study criteria were deemed ineligible and were compensated $10 for their time.

Eligible participants completed a baseline assessment, which included psychiatric symptoms,
FTD, social functioning, role functioning, and metacognition. After the baseline assessment,
participants were randomized to one of the two treatment conditions or a treatment-as-usual
condition that did not participate in either therapy condition. Participants in treatment
conditions attended 12 weekly, in-person, individual sessions of MERIT. Each session typically
lasted 45-50 minutes.

During sessions, the therapist and patient engaged in joint thinking and reflection about
the patient’s life with the goal of organizing thoughts toward an integrated sense of
understanding of the patient’s life and how they fit into the broader world and society — based
on eight core elements of MERIT (see Appendix A for descriptions of core elements of a
MERIT session). Although MERIT is considered to be a long-term therapy, evidence from a
pilot study of an RCT found that clinical gains in metacognition were observed after 12
sessions (De Jong et al., 2016a). Given the time constraints and pilot nature of the current study,
12 sessions of MERIT was used as the intervention duration to maximize the amount of data

that could be collected during the project window. After 12 sessions of MERIT, participants
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completed a post-intervention assessment consisting of the same battery administered at
baseline. Participants were paid $30 for each assessment session and $10 at each therapy
session for returning the EAR device (as part of larger, parent study). Those who did not have
access to transportation were provided transportation via local taxi services at no cost to the
participant.

Therapy sessions were conducted by myself and other master’s-level graduate students
with several years of experience administering MERIT to individuals with psychotic disorders.
To ensure fidelity to MERIT, all study therapists received weekly supervision from a licensed
clinician, who has expertise in treating individuals with psychosis and co-developed MERIT
(Paul Lysaker). To further monitor adherence to MERIT, study therapists rated themselves on
the Therapist Metacognitive Adherence Scale (T-MAS) after every session. On the T-MAS,
therapists use a five-point scale to rate the extent to which each of the eight core elements of
MERIT was present in therapy. Informed consent was obtained before performing any study
procedures. As part of the consent process, participants reviewed the consent form with a
research assistant and were given an opportunity to ask questions about the study procedures
and their participation. Study procedures were approved by the local institutional review board.

Measures

Clinician-rated FTD was measured using the Conceptual Disorganization item on the
Positive and Negative Syndrome Scale (PANSS; Kay et al., 1987). The Conceptual
Disorganization item measures disorganized thought processes characterized by a disruption of
goal-directed sequencing (e.g. circumstantiality, tangentiality, non-sequiturs) Ratings are made
based on the severity of FTD observed while administering the PANSS interview. Ratings
range from 1 (absent) to 7 (extreme). The PANSS is considered a “gold standard” measure for
assessing symptomatology in psychosis (Bell et al., 1992; Peralta & Cuesta, 1994), and the
conceptual disorganization item has been used extensively to measure FTD in psychosis (De
Sousa et al., 2015; Minor et al., 2015; Suttajit et al., 2015; Tan et al., 2014). All study personnel
who administered the PANSS received training and demonstrated acceptable inter-rater
reliability (i.e., inter-rater class correlation coefficients > .80 on training videos).

Automated FTD was measured using Coh-Metrix, a software program designed to

compute various language-use statistics from transcribed written or spoken language documents
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(McNamara, Graesser, McCarthy, & Cai, 2014). The Coh-Metrix contains 108 indices across
11 categories and provides a comprehensive assessment of discourse characteristics, from
unidimensional descriptors (e.g. word count, pronoun usage) to multidimensional cohesion
metrics that assess discourse cohesion within sentences, between sentences, between paragraphs
and throughout entire text samples. The Coh-Metrix was chosen as an automated measure
because of its capability to measure a variety of indices related to semantic cohesion —a core
feature of FTD. Specifically, five indices were used to assess FTD: Narrativity, Syntactic
Simplicity, Word Concreteness, Referential Cohesion, and Deep Cohesion (see Appendix B for
descriptions of automated indices). These indices were chosen based on the results of a
principal components analysis of 54 indices related to text cohesion, of which these 5 indices
accounted for 54% of the variance (Grasser, McNamara, & Kulikowich, 2011). Higher indices
score reflect lower levels of FTD (i.e., greater text “easability’’). These five cohesion indices
were aggregated and averaged (using z-scores) to compute a composite automated-FTD
variable to be used in statistical analyses. Automated instruments have been validated in
psychosis samples, with automated FTD successfully predicting clinicians’ ratings of FTD
(Elvevag et al., 2007), demonstrating associations with recognized neurobiological markers of
FTD (Nicodemus et al., 2014; Tagaments, Cortes, Griego, & Elvevag, 2014), and predicting
conversion to psychosis in those who are at clinical high-risk for psychotic disorders (Bedi et al.,
2015). Coh-Metrix, specifically, has been used to assess FTD using the IPII in individuals with
psychotic disorders in previous studies (Minor et al., 2018; Willits et al., 2018).

Social Functioning was assessed using the Global Functioning: Social Scale (GF: Social;
Auther, Smith & Cornblatt, 2006), a clinician-rated, interview-based measure of social
functioning. Specific questions are asked during the interview to collect information about
intimate relationships, close and casual friendships, and conflict within social relationships. The
information is used to make an overall rating on the scale, which consists of ten anchor points
ranging from 1 (extreme social isolation) to 10 (superior functioning in a wide range of social
and interpersonal activities). The GF: Social has demonstrated strong psychometric properties
(Cornblatt et al., 2007) and has previously been used to assess social functioning in psychotic
disorder samples (Fulford et al., 2013; Minor et al., 2016; Perez, Schafer, & Cadenhead, 2014;
Piskulic, Addington, Auther, & Cornblatt, 2011).
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Role Functioning was assessed using the Global Functioning: Role Scale (GF: Role;
Niendam et al., 2006), a clinician-rated, interview-based measure of occupational and/or
academic role functioning. Specific questions are asked during the interview to elicit
information regarding the quantity, degree of difficulty, and quality of performance in academic
and/or occupational roles (Niendam et al., 2006). This information is used to make an overall
rating on the scale, which consists of ten anchor points ranging from 1 (extreme role
dysfunction) to 10 (superior role functioning). The GF: Role Scale has demonstrated strong
psychometric properties (Cornblatt et al., 2007) and has been used to assess role functioning in
individuals with psychotic disorders in previous studies (Fulford et al., 2013; Minor et al., 2016;
Piskulic, et al., 2011; Tully, Lincoln, Liyanage-Don, & Hooker, 2013).

Metacognition was assessed with the Metacognition Assessment Scale—Abbreviated
(MAS-A; Semerari et al., 2003) — a rating scale designed to measure an individual’s
metacognitive capacity. The MAS-A consists of four subscales rated in a Likert-style format: 1)
“self-reflectivity”, which is the ability to identify and understand one’s own mental states; 2)
“awareness of the other’s mind”, defined as the ability to think about another person’s mental
state; 3) “decentration”, which is the ability to see the world as existing with others having
independent motives; and 4) “mastery”, which refers to the ability to use metacognitive
knowledge about one’s self to effectively implement coping strategies to deal with
psychological problems and the distress related to such problems. Total scores on the MAS-A
range from 0 — 28 (self reflectivity and mastery are rated on a 0-9 point scale; awareness of the
other’s mind is rated on a 0-7 point scale; decentration is rated on a 0-3 point scale). Higher
scores reflect the presence of greater metacognitive capacity. The MAS-A has consistently
demonstrated good psychometric properties (Lysaker et al., 2010, Lysaker et al., 2012) and has
been used to assess metacognitive capacity in numerous studies of individuals with psychotic
disorders (Lysaker et al., 2005; Lysaker & DiMaggio, 2014; Lysaker et al., 2014; Lysaker et al.,
2015). For this project, MAS-A ratings were made by a consensus group of trained raters who
received extensive training in the MAS-A and demonstrated acceptable inter-rater reliability.
Study therapists were not part of the MAS-A rating consensus group and raters were blind to
the assessment time point (i.e., baseline versus post-intervention).

Speech Sample. The Indiana Psychiatric llIness Interview (IP1l; Lysaker et al., 2002)

served as the speech sample on which metacognition (full interview) and automated FTD (first
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section only) were rated. The IPII is a semi-structured interview that assesses perceptions of
one’s life and mental illness using an open-ended question format. The IPIl was chosen over
other clinical interviews because of its open-ended nature, which allowed participants to have
freedom in what they discussed and how long they spoke on a given topic. Another unique
aspect of this interview is that interviewers do not introduce content; thus, if a participant does
not bring up hallucinations, for example, hallucinations are not discussed. Research assistants
administering the IPI1I attended a two-day workshop on IPIl administration. The IPIls were
audio-recorded and transcribed (removing interviewer speech) for automated analysis.

Data Analyses

Aim 1a: To assess whether FTD will improve after 12-weeks of MERIT, a series of
paired-samples t-tests were calculated to examine differences in FTD variables at baseline
versus post-intervention assessment. Specifically, there were two main dependent-sample tests
conducted, where time (baseline, post-intervention) was the within-subjects independent
variable (IVs) and FTD as measured by: 1) clinician-rated scale (conceptual disorganization on
PANSS); and 2) automated analysis (Coh-Metrix composite variable) were dependent variables
(DVs), respectively. Additional t-tests were also conducted to assess pre-post changes for each
of the five individual automated variables (Narrativity, Familiarity, Syntactic Simplicity,
Referential Cohesion, Deep Cohesion). Given that FTD is not present in all patients
experiencing psychosis (Breier & Berg, 1999), we expected that some individuals may have
baseline clinician-rated FTD scores at floor level (i.e., rated “1” on PANSS: Conceptual
Disorganization) and thus, reduction in clinician-rated FTD would not be possible for those
participants; therefore, a sensitivity analysis was conducted with the analyses outlined above
using data only from participants with ratings of > 2 on PANSS: Conceptual Disorganization.
Aim 1b: To examine whether automated FTD differs from clinician-rated FTD in the magnitude
of pre-post change, effect sizes (calculated in Aim 1a) were compared. Effect sizes were based
on Cohen’s d (1992) where 0.20 is small, 0.50 is medium, and 0.80 is large.

Aim 2: To explore whether associations between FTD and three outcome variables (social
functioning, role functioning, and metacognition) differed depending on measurement approach,
bivariate correlations were calculated between clinician-rated FTD and the three outcome

variables; as well as the composite automated-FTD variable and the three outcome variables.
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Fisher’s r-to-Z transformations were computed to determine whether associations between FTD
measurement approach (clinician-rated, automated) and the matched outcome variables were
significantly different (i.e., p < 0.05). Prior to testing study aims, all variables of interest were
screened for normality violations and outliers (z > 3.5). Of note, data transformation applied to
only one data point (Baseline Word Concreteness) in the entire data set. The raw score was

reduced to the equivalent of the outlier cutoff and this value was used in subsequent analyses.

Power Analyses

An a priori power analysis was conducted for Aim 1 using G*Power 3.1 calculator (« =
0.05, power = 0.80). The analysis indicated that with a sample of 20 participants, | was powered
to detect medium-large effects (d = 0.67) according to Cohen’s (1992) guidelines. Although
sufficient for this dissertation, ideally | would want to be powered to detect small effects (i.e., d
= 0.20), which would require a sample of 199 participants. Because this dissertation served
primarily as a pilot study, and given the limitations of available resources (e.g. compensation
costs, study therapists), recruiting the number required to adequately test for small effects was
not feasible. A power analysis was conducted for Aim 2 (a = 0.05, power = 0.80), and indicated
that with a sample size of 31, | was powered to detect only large effects (r = 0.48) for bivariate
correlations. Again, while it would be ideal to be able to detect medium (i.e., r = 0.30) or small

effects (i.e., r = 0.10), this would require sample sizes of 84 and 782 participants, respectively.
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RESULTS

Sample Characteristics

Participants in the Aim 1 sample (n = 20; see Table 1) were mostly non-Hispanic (n = 18,
90%), African-American/Black (n = 15, 75%), and female (n =11, 55%). Participants had a
mean age of 44.25 (SD = 10.95), most had completed high school or received a GED (n = 14,
70%), were unemployed (n = 15, 75%), and had participated in psychotherapy in the past (n =
17, 85%). The larger Aim 2 sample (n = 31) was quite similar in demographic characteristics
(see Table 1). Participants were mostly non-Hispanic (n = 27, 87%), African-American/Black
(n =19, 61%), and female (n = 17, 55%). Participants had a mean age of 45.97 (SD = 9.80),
most had completed high school/GED (n = 20, 68%), were unemployed (n =25, 81%), and had
participated in psychotherapy in the past (n = 27, 87%). Study completers (n = 20) and non-
completers (n = 11) did not significantly differ on any demographic variable or outcome

measure (see Table 2).

Aim 1

To determine whether FTD could be reduced after 12 sessions of MERIT, pre-post FTD
ratings using both novel (automated) and traditional (clinician-rated) assessment were analyzed.
Contrary to my hypothesis, clinician-rated FTD was not significantly different at post-
intervention (t(19) = -0.25, p = 0.804, d = 0.06). Consistent with my hypothesis, FTD was
significantly reduced at post-intervention for the composite automated-FTD variable (t(19) = -
2.55, p =0.019; d = 0.57) and the effect size was medium (see Table 3). When pre-post changes
for the five automated-variables were examined separately, only Deep Cohesion (t(19) = -2.84,
p = 0.010, d = 0.64) demonstrated significant improvement, and the effect size was medium (all
other p’s > 0.05). Thus, my hypothesis that FTD would be reduced at post-intervention was
partially supported.

Follow-up sensitivity analyses were conducted using data from a subset of participants

(n = 8) for whom at least some degree of clinician-rated FTD was present at baseline
assessment (i.e., PANSS: Conceptual Disorganization > 2). Consistent with the previous

analyses, clinician-rated FTD was not significantly reduced post-intervention (t(7) = 0.61, p =
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0.563, d = 0.21). The composite automated-FTD variable exhibited significant improvement at
post-intervention, (t(7) = -2.53, p =0.039, d = 0.90) and the effect size was large (see Table 4).
When the five automated-variables were analyzed separately, only Deep Cohesion (t(7) = -4.40,
p =0.003, d = 1.57) demonstrated significant improvement (all other p’s > 0.05).

Aim 2

Relationships between FTD measurement approach (clinician-rated, automated) and three
outcome variables (social functioning, role functioning, metacognition) were compared. This
resulted in a set of 6 primary comparisons (clinician-rated, composite automated FTD x 3
outcome variables; see Table 5). Clinician-rated FTD was not significantly associated with any
of the three outcome variables (all p’s > 0.05). The composite automated FTD variable was
inversely related to role functioning, such that reduced FTD was associated with worse role
functioning (r = -0.45, p = 0.011); it was not significantly related to social functioning or
metacognition. When Fisher’s r-to-Z transformations were calculated to compare the strength
of associations with outcome variables, clinician-rated FTD and automated-FTD were not
significantly different (all p’s > 0.05; see Table 4). Thus, our exploratory secondary aim was
not supported.

Post hoc analyses of associations between FTD measurement in the Aim 2 sample
showed small convergence between the clinician-rated scale with the automated composite (r =
0.12), Narrativity (r = 0.12), Syntactic Simplicity (r = -0.21), Word Concreteness (r = -0.11),
Referential Cohesion (r = 0.29), and Deep Cohesion (r = 0.18); none were statistically

significant (all p’s > 0.05).
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DISCUSSION

FTD is a core symptom of psychosis that is associated with numerous adverse outcomes.
The primary aim of this study was to examine whether improvements in FTD could be
observed after twelve sessions of MERIT. Other aims were to examine whether pre-post effect
sizes and baseline associations between FTD and outcome variables (i.e. social functioning,
role functioning, metacognition) differed with measurement approach (i.e. automated versus
clinician-rated). Three key findings emerged. First, post-intervention reductions in FTD were
observed for automated measures. Second, pre-post FTD effect sizes appear larger for
automated variables than clinician-rated FTD. Third, associations between FTD and social
functioning, role functioning, and metacognition did not significantly differ based on
measurement approach.
The most noteworthy finding from this study was that FTD was reduced post-intervention when
automated instruments were used. This pattern of results was maintained when examining a
subsample who had at least some degree of baseline FTD. Although this is initial evidence,
these findings are encouraging as very few studies have reported ways to address FTD. With
regard to psychosocial interventions, FTD has largely been underexplored (Beck et al., 2011).
Existing intervention studies and randomized controlled trials have primarily focused on
reducing positive and negative symptoms, and typically do not report FTD outcomes (see
reviews by Hazell et al., 2016; Sivec & Montesano, 2012). In their recent review of FTD
phenomenology, Kircher and colleagues (2018) noted that they were unable to identify any
psychotherapy study where FTD was a primary or even secondary outcome measure (Roche et
al., 2015 described similar concerns). Empirical evidence for addressing FTD has been
restricted to medication trials. Although there has been some recent progress (Park et al., 2019),
psychopharmacological interventions have also had limited effects on reducing FTD (Harrow &
Marengo, 1986; Harvey et al., 1990). Identifying ways to treat this symptom is critical as FTD
has been linked to longer duration of hospitalization (Andreou et al., 2008; Breier & Berg, 1999;
Lenz, Katschnig, & David, 1986) and poor insight (Baier et al., 2000; Smith et al., 2004; but not
Barrera et al., 2009). Thus, our finding of reduced FTD using automated instruments provides
an encouraging first step in identifying a potentially effective, evidence-based treatment

approach.
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In addition to improvements in the automated-FTD composite variable, Deep Cohesion
was significantly improved at post-intervention assessment. This finding also became more
robust in the sensitivity analysis. The Deep Cohesion index reflects the degree to which a
speaker may introduce relationships or topics, but includes explicit connective language
features, allowing the listener to develop a more coherent understanding of the causal events,
process, or actions being communicated (McNamara et al., 2014). Although the other
automated indices were not statistically significant, these variables generally produced small
effect sizes (d’s ranging from 0.10 — 0.29) in the direction of improvement. This suggests that
while small gains were observed across all levels of discourse, the most pronounced effect of
MERIT occurred at the within- and between-paragraph level of discourse as opposed to lexical
(Narrativity, Word Concreteness), syntactic (Syntactic Simplicity), or sentence-to-sentence
levels (Referential Cohesion). Of the automated variables, Deep Cohesion also appears to be
the most closely related to the goals of MERIT. Deep cohesion measures how strongly multiple
topics or relationships are connected to a central idea, which is linked with MERIT’s goal of
increasing one’s capacity to perform synthetic metacognitive acts wherein thoughts, feelings,
and connections between events are integrated into more complex representations of self, others,
and the world (Lysaker et al., 2010; Semerari et al., 2003). As one develops a more coherent
narrative of who they are and how they fit in the world, it appears that their ability to
communicate these ideas with others also improves.

One of the more encouraging aspects of our study was that MERIT was effective in
reducing FTD despite the relatively brief intervention period (i.e., 12 therapy sessions).
Although a previous pilot study observed clinical improvements in metacognition after 12
sessions (de Jong et al., 2016a), MERIT is designed to be a longer-term therapy. Indeed, case
studies that have specifically described gross improvements in FTD implemented MERIT over
much longer periods (e.g., 18 months, Hamm & Firmin, 2016; 24 months, Lysaker & Lysaker,
2006). Thus, observing reductions in FTD after just 12 sessions highlights the potential
efficiency and impact of this therapeutic approach for targeting FTD. Additionally, these
reductions were observed without significant improvements in metacognition (post hoc
analyses indicated all p’s >0.05 for pre-post comparisons of metacognition scores), which may
support an iterative process by which FTD and metacognition improve. It is possible that early

therapeutic gains after just 12 sessions of therapy only manifested in speech with deeper
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semantic connections. Once these connections are strengthened, it may facilitate participation in
more synthetic metacognitive actions, such as identifying links between thoughts and behaviors
across one’s life, which could result in additional organization of thoughts. Future studies using
longer intervention periods will likely further our understanding of how aspects of FTD and
metacognitive processes inter-relate, potentially characterize a dose-response relationship, and
discern whether significant FTD reductions can be observed with clinician-rated measures
along with automated instruments.

Although improvements in automated FTD were observed post-MERIT, significant
reductions in clinician-rated FTD were not. There are several potential explanations for this
discrepancy. First, the aspects of FTD that were most improved may not be as discernable to the
human ear and, thus, not as easily rated by a clinician. For example, Deep Cohesion is a
multidimensional index, computed in part based on how often words in sentences appear
together in large sets of common text databases across different genres (e.g., scientific texts,
language arts) while simultaneously comparing connective markers of speech (e.qg., referential
pronouns) across sentences (McNamara et al., 2014). Human raters are unable to process this
amount of information “in the moment” when considering the speech of the individual talking
to them. Another potential explanation is the structure of the clinician-rated scale itself. The
measure used in this study was: a) based on a single item; and b) used a seven-point ordinal
scale, where each point was grounded in qualitative descriptions of the scale anchor points. For
an individual’s rating to drop from a “4” to a “3”, for example, several conditions of the
individual's speech must be judged to have been met (e.g., speech is not loose or irrelevant
when dealing with complex material or when under minimal pressure). Thus, when the rating
options are limited to ordinal scales and a single item, a “higher bar” likely needs to be cleared
for ratings to change. Other ordinal clinician-rated FTD scales exist (e.g., Thought, Language,
Communication Index; Andreasen 1979a) that assess aspects of FTD separately (e.g., individual
ratings for circumstantiality, tangentiality) which could have detected whether different aspects
of clinician-rated FTD change in response to treatment. However, as noted by Cohen and
Elvevag (2014), ordinal scales are likely less sensitive in detecting mild to moderate changes
compared to automated indices.

Measurement type accounted for MERIT’s impact on FTD; however, neither type

helped explain the relationship between FTD and other outcome variables. Using data from the
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larger baseline sample, we found that the strength of associations between FTD and social
functioning, role functioning, and metacognition did not significantly differ between automated
and clinician-rated measures. This suggests that while automated FTD may be more sensitive to
detecting change in FTD, it is comparable to clinician-rated measures in its association with
outcome measures. This was somewhat surprising as the clinician-rated FTD and automated-
FTD appeared to measure distinct, yet-related, aspects of FTD given the relatively modest
convergence between the FTD measures observed in our study (though convergence was
generally in line with a previous study using Coh-Metrix variables: Minor et al., 2018).

The implementation of automated instruments has been a relatively recent addition to
FTD measurement and little is known about automated FTD’s association with outcome
measures. One study from our lab demonstrated that automated FTD indices accounted for
substantial variance above and beyond clinician-rated disorganized symptoms in predicting
metacognitive capacity (Minor et al., 2018); however, associations with measurement type were
not directly compared and we were unable to identify previous studies directly comparing the
strength of these relationships to clinician-rated measures. One potential explanation for the
lack of different associations across measurement type in this study stems from the somewhat
surprising associations between constructs observed in our sample. Only automated FTD and
role functioning were significantly associated, such that better role functioning was linked with
greater levels of FTD, the opposite direction of what was expected based on the literature
examining these constructs (e.g., Racenstein et al., 1999; Marengo & Harrow, 1997;
Holshausen et al., 2014). The inverse nature of this relationship did not appear to be a unique
artifact of automated measurement, as clinician-rated FTD was also negatively associated with
role functioning (though not statistically significant). The explanation for the weak or
counterintuitive associations between FTD and the three outcome variables in contrast to those
reported in previous studies is unclear. A recent meta-analysis examining the relationship
between social functioning and FTD revealed a high level of heterogeneity across studies
(Marggraf et al., 2020). It is possible that associations between FTD, role functioning, and
metacognition are also heterogeneous and may be accounted for by a third variable. Future
studies comparing associations between FTD measurement types and functional outcomes
could potentially provide information about the utility of each measurement type as they relate

to everyday outcomes.
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Strengths and Limitations

A significant strength of the study is that we examined whether FTD could be reduced using an
evidence-based psychosocial intervention, which addresses a significant gap in the literature
(see Kircher et al.’s 2018 review). The study also compared potentially more objective,
automated FTD ratings to traditional clinician-rated methods, contributing to a growing
literature examining differences between these measurement approaches Elvevag et al., 2007;
Elvevag et al., 2010; Minor et al., 2018; Willits et al., 2018). A limitation of the current study is
that the small sample size reduced our ability to detect small to medium reductions in FTD.
Despite this limitation, we were able to demonstrate that automated FTD variables were
reduced. Future studies using larger samples could increase the power to detect and better
characterize smaller effects of MERIT on FTD. Another study limitation was that this was a
secondary analysis of data collected in a parent-study aiming to improve metacognition and
thus, recruitment did not specifically focus on participants with FTD. Enrolling participants
based on the presence of FTD may not only increase statistical power but also increase our
understanding of how more severe levels of FTD change in response to targeted intervention. A
third limitation is that a treatment-as-usual cohort was not recruited, limiting our ability to
account for natural changes in FTD over time. However, FTD is generally considered to be a
relatively stable symptom of psychosis (Docherty, Cohen, Nienow, Dinzeo, & Danglemaier,
2003), with one longitudinal study demonstrating FTD to be relatively stable across 2-, 4.5-,
and 7-year follow-up periods (Marengo & Harrow, 1997).

Conclusion

In sum, this is the first known study to specifically examine whether FTD can be reduced with
an evidence-based targeted psychosocial intervention (i.e., MERIT). We found significant
medium-sized reductions in FTD when assessed with automated instruments but not clinician-
rated FTD measures. The effect of MERIT on automated FTD became more robust when
analyzing a subsample with at least some detectable level of FTD. In both samples, effect sizes
for automated FTD variables were generally larger than clinician-rated variables. Using a larger
sample, clinician-rated FTD was not significantly associated with social functioning, role

functioning, or metacognition. Automated FTD was not associated with social functioning or
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metacognition and, contrary to expectations, was inversely associated with role functioning.
The strength of associations between FTD and social functioning, role functioning, and
metacognition did not differ based on measurement approach. These findings indicate that
although automated FTD was more sensitive to change than clinician-rated FTD, associations
between outcome variables did not differ. Future studies should seek to replicate these findings
in a larger sample of individuals with FTD and across a longer duration of therapy to determine

if more robust changes in FTD can be observed.
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APPENDIX A. MERIT CORE ELEMENTS

Agenda: involves attending to the patient’s immediate wishes and desires

a. Human behavior is purposeful and all patients are seeking something when they

come to a session

Dialogue: involves therapists’ sharing their thoughts about patients’ mental activities

and behaviors without overriding patients’ agenda

a. Patients’ offered a chance to reflect about what they think about therapist’s

presence

Narrative Focus: involves attending to and reflecting with patients’ about their sense of

themselves and others within the flow of life

a. Forge mutual understanding with patients, viewing their experiences as

comprehendible

Psychological Problem: involves attending to patients’ sense of the psychological and

social challenges they face.

a. Joint reflection about potential and meaningful problems; does not necessarily

mean agreement about the “correct” or “true” problem

Reflection upon Interpersonal Process: involves attending to patients’ sense of how

they are relating to the therapist.

a. Patients encouraged to reflect upon larger interpersonal processes that are taking

place in sessions between therapist and client

Perceptions of Change: involves the therapist attending to the patients’ sense of what

they are expecting as it is happening within the session

a. Patients directly invited to reflect upon what is changing and not changing as a

result of therapy
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7. Optimal Stimulation of Reflections About Self and Others: involves the therapist
ensuring that when patients are stimulated to think about themselves and others, the

stimulation matches their maximal capacity for metacognitive activity

8. Optimal Stimulation of Metacognitive Mastery: involves therapists attending to the

patient’s use sense of self and others to respond to psychological and social challenges
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APPENDIX B. AUTOMATED FTD DESCRIPTIONS

Coh-Metrix Description of indices

Index

Narrativity Measures whether the text contains characters, events, and places that are
familiar to others, and is closely affiliated to word familiarity and with
“everyday”, oral conversations

Syntactic Reflects the degree to which spoken sentences use simple, familiar

Simplicity syntactic structures that are easy to process

Word Reflects the degree to which content words are concrete, meaningful and

Concreteness | easy to understand, rather than abstract and difficult to comprehend

Referential Measures the degree to which words and ideas connect across sentences

Cohesion and throughout conversations

Deep Reflects the degree to which the text contains causal and logical links are

Cohesion present to assist others in forming a deeper and more coherent

understanding
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APPENDIX C. FIGURES

Figure 1. Conceptual model of MERIT’s expected effect on FTD
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APPENDIX D. TABLES

Table 1
Participant Data for Aim 1 and Aim 2 Samples
Aim 1 Sample Aim 2 Sample
(n=20) (n=31)
n, % n, %
Gender (n, % Female) 11, 55% 17, 55%
Race
Black 15, 75% 19, 61%
White 5, 25% 10, 32%
Multiple Races - 2, 1%
Ethnicity
Non-Hispanic 18, 90% 27, 87%
Hispanic - 1, 3%
Unknown 2,10% 3, 10%
Education
<HS 6, 30% 10, 32%
HS/GED 3, 15% 4, 13%
>HS 11, 55% 16, 55%
Employment
Unemployed 15, 75% 25, 81%
Volunteer 1, 5% 1, 3%
<20hrs/week 1, 5% 2, 6%
>20hrs/week 3, 15% 3, 10%
Previous Therapy
Yes 17, 85% 27, 87%
No 3, 15% 4, 13%
M (SD) M (SD)
Age 44.25 (10.95) 45.97 (9.80)
Symptoms
Total Positive 12.30 (3.71) 13.13 (4.29)
Total Negative 15.90 (5.76) 16.71 (6.14)
Total Disorganized 14.45 (4.36) 13.84 (3.98)
Social Functioning 5.60 (0.60) 5.84 (1.16)
Role Functioning 3.70 (2.34) 3.26 (2.19)
Metacognition
Total MAS 12.5 (2.92) 11.77 (3.28)
Self-Reflectivity 5.18 (1.36) 4.79 (1.42)
Other 3.30 (0.62) 3.18 (0.93)
Decentration 0.58 (0.50) 0.52 (0.51)
Mastery 3.40 (1.31) 3.29 (1.27)

Note. MAS = Metacognitive Assessment Scale — Abbreviated; Other =
Awareness of the other’s mind
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Table 2

Participant data for study completers (n = 20) and non-completers (n = 11)

Completers Non-completers Test of
(n=20) (n=11) Significance
n, % n, %
Gender (n, % Female) 11, 55% 6, 55% X2 (1) = .001
Race X? (1) = 2.57
Black 15, 75% 4, 36%
White 5, 25% 5, 46%
Multiple Races - 2, 18%
Ethnicity X? (1) = 0.42
Non-Hispanic 18, 90% 9, 82%
Hispanic - 1, 9%
Unknown 2, 10% 1, 9%
Education X?(2)=0.28
<HS 6, 30% 4, 36%
HS/GED 3, 15% 1, 9%
>HS 11, 55% 6, 55%
Employment X?(1)=1.15
Unemployed 15, 75% 10, 91%
Volunteer 1, 5% -
<20hrs/week 1, 5% 1, 9%
>20hrs/week 3, 15% -
Previous Therapy X? (1) =0.22
Yes 17, 85% 10, 91%
No 3, 15% 1, 9%
M (SD) M (SD)
Age 44.25 (10.95) 49.09 (6.60) t(29) =-1.33
Symptoms
Total Positive 12.30 (3.71) 14.64 (5.01) t(29) =-1.48
Total Negative 15.90 (5.76) 18.18 (6.81) t (29) =-0.99
Total Disorganized 14.45 (4.36) 12.73 (3.04) t(29)=1.16
Social Functioning 5.60 (0.60) 6.27 (1.74) t (29) =-1.58
Role Functioning 3.70 (2.34) 2.36 (1.63) t (29) = 1.68
Metacognition
Total MAS 12.5 (2.92) 10.82 (3.57) t(29) =142
Self-reflectivity 5.18 (1.36) 4.27 (1.29) t(29) = 1.81+
Other 3.30 (0.62) 2.95 (1.33) t (29) =1.00
Decentration 0.58 (0.50) 0.50 (0.50) t(29)=0.43
Mastery 3.40 (1.31) 3.09 (1.22) t (29) = 0.65

Note. All p’s >0.05; MAS=Metacognitive Assessment Scale — Abbreviated; Other =

Awareness of the other’s mind

+p <0.10
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Table 3

Aim 1 analyses: Paired-samples t-tests comparing baseline versus post-
intervention FTD ratings (n = 20)

FTD Measure Baseline Post-intervention  Effect Size
M (SD) M (SD) Cohen’s d
PANSS: CD 1.70 (0.98) 1.75 (1.07) 0.06
Automated Coh-Metrix2?
Composite® 0.80 (0.33) 1.01 (0.28) 0.57*
Narrativity 2.32 (0.62) 2.44 (0.45) 0.29
Syntactic Simplicity -0.08 (0.64) 0.01 (0.85) 0.10
Word Concreteness -0.52 (0.78) -0.36 (0.47) 0.22
Referential Cohesion 1.36 (0.97) 1.63 (0.72) 0.21
Deep Cohesion 0.95 (0.63) 1.32 (0.67) 0.64*

Note: PANSS: CD = Conceptual Disorganization item on the Positive and

Negative Syndrome Scale
* t-test p-value < 0.05

& For automated variables, higher values indicate less FTD
b Coh-Metrix-generated Z-scores are reported and were used in all analyses
¢ Composite variable was calculated by averaging the z-scores of the 5

automated variables
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Table 4
Sensitivity Analysis: paired samples t-tests comparing baseline and post-
intervention FTD Ratings; (n = 8)

FTD Variable Baseline Post-intervention Effect size
M (SD) M (SD) Cohen’s d
PANSS:CD 2.75 (0.71) 2.5 (1.20) 0.21
Automated Coh-Metrix®?
Composite® 0.80 (0.25) 1.00 (0.27) 0.90*
Narrativity 2.41 (0.54) 2.52 (0.54) 0.51
Syntactic Simplicity -0.08 (0.25) 0.15(0.70) 0.33
Word Concreteness -0.41 (0.48) -0.43 (0.61) 0.04
Referential Cohesion 1.27 (0.97) 1.31 (0.64) 0.05
Deep Cohesion 0.79 (0.74) 1.45 (0.55) 1.57*

Note: PANSS: CD = Conceptual Disorganization item on the Positive and
Negative Syndrome Scale

* p-val < 0.05

4 For automated variables, higher values indicate less FTD

bZ-scores are reported and were used in all analyses

‘Composite variable was calculated by averaging the z-scores of the 5 automated
variables
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Table 5

Aim 2: Bivariate correlations and Fisher’s r to Z transformations (Fisher’s Z-test)
comparing associations between FTD and social functioning, role functioning and
metacognition (n=31)

FTD Variable Social Fisher’s Role Fisher’s Metacog Fisher’s
Functioning Z Functioning Z -nition Z
r r r
PANSS: CD? 0.18 - -0.24 - 0.05 -
Automated
Composite 0.05 0.523 -0.45" 0.924 -0.09 0.558

Note: PANSS: CD = Conceptual Disorganization item on the Positive and Negative
Syndrome Scale

4PANSS: CD correlations were reverse-coded such that positive correlations indicate that
less FTD is associated with higher levels of functioning

*p<.05
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