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Abstract

The resistance of negative symptoms to pharmacologic treatment has spurred interest in 

understanding the psychological factors that contribute to their formation and persistence. 

However, little is understood about the psychological processes that reinforce and sustain the 
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negative symptoms domain of diminished expression. Prior research has shown that higher levels 

of diminished expression relate to deficits in metacognitive capacity. We propose a more complex 

model in which diminished expression occurs when impairments in metacognitive self-reflectivity, 

alterations in higher-order language structure, and cognitive symptoms interact and thus interfere 

with persons’ ability to understand and express emotions in ways others can recognize. Individuals 

with schizophrenia-spectrum disorders (N = 201) provided personal narratives detailing their life 

story and reflections about their mental illness. Self-reflectivity was measured with the 

Metacognition Assessment Scale-Abbreviated, and situation models were extracted from 

participants’ personal narratives via Coh-Metrix 3.0, an automated program that calculates 

language indices. Diminished expression and cognitive symptoms were measured with the Positive 

and Negative Syndrome Scale. Structural equation models (SEM) examined whether self-

reflectivity mediated the impact of cognitive symptoms and situation models on diminished 

expression. Results of the SEM revealed that self-reflectivity partially mediated the impact of 

situation models on diminished expression (β = −.073, p = .008, ±95% CI [−0.126, −0.019]). and 

fully mediated the influence of cognitive symptoms in diminished expression (β = 0.099, p = .001, 

±95% CI [0.038, 0.160]). In conclusion, results suggest that self-reflectivity, linguistic cohesion, 

and cognitive symptoms may be useful targets for intervention in efforts to treat diminished 

expression in psychosis.
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1. Introduction

Negative symptomatology is a core feature of schizophrenia that is resistant to treatment and 

more persistent than other symptoms (Galderisi et al., 2018; Savill et al., 2015). Extensive 

empirical evidence supports dividing negative symptoms into two domains: avolition/apathy 

or experiential symptoms and diminished expression or expressive symptoms (Galderisi et 

al., 2018; Kaiser et al., 2017; Marder and Galderisi, 2017). The experiential domain refers to 

a reduction in motivation and interest whereas diminished expression refers to impoverished 

facial and emotional expression, reduced reactivity, as well as poverty of speech (Horan et 

al., 2011; Kaiser et al., 2017; Kirkpatrick, 2014; Krynicki et al., 2018; Marder and Galderisi, 

2017; Messinger et al., 2011). Thus, experiential symptoms reflect impoverished mental 

states whereas diminished expression reflects a general deficit in capacity to communicate 

with others about one’s own mental states.

While each domain of negative symptoms may uniquely impact function, to date most 

research on psychological factors which underpin or sustain negative symptoms has focused 

on the experiential domain (Kaiser et al., 2017). Regarding the diminished expression 

domain, research has examined some of the individual aspects of expressive symptoms. 

Blunted affect, for example, has been suggested to be linked with abnormalities in emotion 

perception (Lepage et al., 2011) and disorganization of semantic memory (Sumiyoshi et al., 

2005). However, there is currently no comprehensive model for diminished expression 

accounting for the complex interactions between cognitive, affective, and linguistic 
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functions (Kaiser et al., 2017). Building such a model to understand diminished expression 

may contribute to the design of new treatments or the tailoring of existing treatments to 

target the debilitating negative symptoms of schizophrenia.

Based on previous research, we propose a three-fold model in which cognitive symptoms, 

impaired self-reflectivity, and higher-order language disturbances relate to diminished 

expression in schizophrenia. The first possible set of factors that we propose contribute to 

diminished expression in schizophrenia are cognitive symptoms. Observable deficits in 

functions such as attention, abstract and organization of thinking, and cognitive rigidity have 

been observed to be fundamental in the experience of schizophrenia (Hasson-Ohayon et al., 

2018; Minor and Lysaker, 2014), affecting function and disease-course (Metsänen et al., 

2006; Rocca et al., 2018). Indeed, they have been linked with negative symptoms (Bora et 

al., 2009; Torniainen et al., 2012), and following the cognitive resource limitation model 

(Cohen et al., 2014), they may uniquely contribute to diminished expression. This model 

proposes that speech production in social interactions is complex and relies upon 

spontaneously responding to open-ended questions, thus placing high demands on cognitive 

processes. If such cognitive processes are impaired, individuals may exhibit symptoms of 

diminished expression through decreased speech production, such as lower word counts, 

greater pause lengths, and less semantically and lexically intact speech (Chang et al., 2018; 

Foussias et al., 2014).

A second possible contributing factor to diminished expression in schizophrenia are deficits 

in self-reflectivity, a domain of metacognition (Semerari et al., 2003). Metacognition refers 

to a spectrum of mental activities which can range from discrete processes involving 

noticing specific thoughts and feelings to more synthetic acts in which information is 

integrated into complex representations of the self and others, enabling individuals to 

recognize and respond to life challenges (Lysaker et al., 2019). People with schizophrenia 

have shown impairments in metacognition as compared to controls (Hasson-Ohayon et al., 

2015; Lysaker et al., 2014) and these findings have been replicated in people with first 

episode psychosis (Trauelsen et al., 2016). Central to the proposed model, impairments in 

the self-reflectivity domain of metacognition have been shown to predict higher concurrent 

and prospective negative symptoms in schizophrenia (Lysaker et al., 2015, 2020; Mcleod et 

al., 2014). Self-reflectivity may be uniquely related to diminished expression for several 

reasons. With low levels of self-reflectivity, persons may not understand how to label and 

express a given emotion. They may struggle to differentiate inner experience (i.e., thoughts 

and feelings) from the context in which it emerges and be relatively unable to find ways to 

understand why and how it has emerged. Accordingly, with deficits in self-reflectivity, any 

understanding of the reasons for expressing emotions or ways to express emotions so that 

others might understand may wane, leaving others unable to detect those emotions.

Third, diminished expression may be explained by disturbances in higher-order language 

structure, which have been commonly reported in schizophrenia (Cohen et al., 2014; DeLisi, 

2001). One form of these higher-order structures is referred to as the situation model, which 

refer specifically to disturbances in causal, intentional, and temporal cohesion of the 

language. Disturbances in situation models result in a failure of creating a mental 

representation of the situation expressed in the speech, leading to a lack of comprehension of 
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the situation for the listener. Situation models are discourse markers that reflect the presence 

of linguistic structures that aid comprehension of the plot and meaning of mental states and 

actions of persons included in a narrative episode and play an important role in 

understanding, remembering, and making inferences about life events (van Dijk and 

Kintsch, 1983; Zwaan, 2016). Decreased incidence of meaningful connections in speech 

intended to establish temporal, causal, and intentional links across events, emotions, and 

thoughts ultimately results in reduced cohesion. Situation models can be inferred from 

people’s speech using recently developed automated analysis methodologies such as the 

Coh-Metrix tool (McNamara et al., 2014), which can efficiently estimate deep meanings of 

language processing that are unlikely to be detected using traditional methodologies (e.g. 

trained raters). In broad support of the present model, studies have found relationships 

between disorganized semantic associations and negative symptoms, such as alogia 

(Sumiyoshi et al., 2005). While minimal research has investigated the relationship between 

situation models and negative symptoms, we predicted that disruptions in the ability to 

represent complex social interactions in coherent narratives would relate to difficulties 

expressing information about one’s inner states.

In order to test our three-fold model, the current study explored the relationship between 

measures of metacognitive self-reflectivity, cognitive symptoms, and situation models and 

their relationship to diminished expression in schizophrenia. We formed two major 

hypotheses. First, we hypothesized that the self-reflectivity domain of metacognition would 

mediate the relationship between cognitive symptoms and diminished expression. Cognitive 

symptoms have shown consistent associations with lower self-reflectivity capacity, with one 

interpretation being that basic cognitive abilities facilitate the integration of thoughts and 

emotion (Lysaker et al., 2008). Additionally, prior studies have found lower metacognition to 

predict higher levels of negative symptoms, even after controlling for variables such as 

neurocognition, social functioning, and demographic factors (Lysaker et al., 2015; Mcleod et 

al., 2014). Another study detected a similar association between self-reflectivity (but not 

other components of metacognition) and diminished expression but not with experiential 

symptoms in first-episode psychosis (Austin et al., 2019). Lastly, a recent study found that 

the ability to use different perspectives when reflecting about the self and others was a 

mediator of negative symptom severity (García-Mieres et al., 2020).

Second, we hypothesized two significant relationships between situation models and the 

other constructs in our model. First, we expected that situation models would inversely 

correlate with cognitive symptoms, as research has suggested that cognitive symptoms are 

associated with impaired higher-order language construction and verbal processing (O’Leary 

et al., 2000). Second, we expected that situation models would relate to diminished 

expression through a mediating pathway of self-reflectivity in schizophrenia. If individuals 

are unable to form logical, ordered, and complex narratives (i.e., impaired situation models), 

they may have difficulty making nuanced reflections about their thoughts and affect (i.e., 

decreased self-reflectivity) and consequently fail to produce emotional and speech 

expression that may be meaningfully identified by others (i.e., diminished expression). 

Recent empirical evidence supporting this hypothesis includes findings that individuals with 

schizophrenia exhibited decreased use of situation models compared to controls (Willits et 

al., 2018), and lower self-reflectivity was associated with decreased causal and intentional 
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situation models in schizophrenia (Lundin et al., 2020). Thus, the present work moves one 

step forward by switching the focus from language disturbances and metacognitive process 

to clinical symptoms and behavior (i.e., diminished expression).

1.1. Aims of the study

We tested whether diminished expression is a reflection of disrupted self-experience. We 

specifically predicted that self-reflectivity would mediate the relationship of cognitive 

symptoms and situation models with diminished expression in individuals with 

schizophrenia.

2. Methods

2.1. Participants

Participants were 201 outpatient adults in a Midwestern Veterans Affair Medical Center with 

diagnoses of schizophrenia or schizoaffective disorder (see Table 1). All participants were in 

a post-acute phase of the illness. All participants were recruited from a series of studies 

exploring the effects of vocational rehabilitation. Common exclusion criteria across all 

studies included current hospitalization, changes in medication or housing within the past 30 

days, current substance dependence, and diagnosis of an intellectual disability.

2.2. Measures

Positive symptoms.—Positive symptoms were measured using the Bell et al. (1994) 

Positive component of the Positive and Negative Syndrome Scale (PANSS; Kay et al., 

1987). This positive factor was composed of five PANSS items: unusual thoughts, delusions, 

suspiciousness, grandiosity, and hallucinations (Bell et al., 1994).

Negative symptoms.—Diminished expression and experiential negative symptoms were 

measured using the Khan et al. (2017) factor scores for the PANSS. The diminished 

expression domain was composed of four PANSS items: blunted affect, lack of spontaneity 

and flow in conversation, poor rapport, and motor retardation. The experiential domain was 

composed of three PANSS items: apathetic social withdrawal, emotional withdrawal, and 

active social avoidance.

Cognitive symptoms.—Cognitive symptoms were measured using the Bell et al. (1994) 

Cognitive component of the PANSS. This domain was composed of seven PANSS items: 

difficulty in abstract thinking, stereotyped thinking, conceptual disorganization, lack of 

judgment and insight, poor attention, tension, and mannerisms and posturing (Bell et al., 

1994).

Situation models.—Situation models were quantified by conducting automated analysis 

on speech generated in response to the Indiana Psychiatric Illness Interview (IPII; Lysaker et 

al., 2002). The IPII is a semi-structured interview that elicits narratives about one’s life and 

mental illness. It has an open-ended nature that facilitates participants to speak freely with 

little influence from examiners. IPII interviews usually last 30–60 min in length. Each 
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interview was recorded and transcribed, removing examiner speech prior to linguistic 

analysis.

Automated analysis was performed using Coh-Metrix 3.0 (McNamara et al., 2014). This 

discourse processing tool measures coherence and cohesion in speech samples. Its utility has 

been demonstrated by studies showing that Coh-Metrix cohesion indices predict reader 

comprehension (Dempsey et al., 2005) and age-appropriate reading level of texts (Dufty et 

al., 2006). Important to the present study, Coh-Metrix has detected disruptions in language 

cohesion in individuals with schizophrenia (Willits et al., 2018) and in young persons at 

ultra-high risk for psychosis (Gupta et al., 2018) compared to a non-psychiatric control 

group. Further, this tool has shown to be able to differentiate high and low levels of language 

organization in healthy adults (McNamara et al., 2006). Coh-Metrix produces 108 indices in 

11 categories that provide a comprehensive account of language features, ranging from basic 

to complex processes. Complex indices measure organization within sentences, between 

sentences, and across paragraphs. For this study, we selected indices that measure three 

dimensions of situation models, including temporal cohesion, causal cohesion, and 

intentional cohesion. These indices detect the degree to which meaningful links are present 

across speech that help others form a deep understanding of the temporal, causal, and goal-

driven actions produced within the participants’ narratives, while also controlling for word-

length of the narrative. A comprehensive description of these indices appears in Table 1. 

Coh-Metrix uses WordNet (Miller, 1995a, 1995b) to classify verbs into the categories of 

causal and intentional verbs.

Self-reflectivity.—The ability for self-reflection was coded using the self-reflectivity 

subscale of the Metacognitive Assessment Scale – Abbreviated (MAS-A; Lysaker et al., 

2005). This scale was adapted from the original Metacognitive Assessment Scale (MAS; 

Semerari et al., 2003) for its use in schizophrenia and transformed into a scale which 

estimates the extent to which participants’ ideas about themselves exists along a continuum 

from fragmentation to integration. This scale is scored from 0 to 9, with higher scores 

indicating greater integration and capacity for self-reflection. MAS-A scores were made 

upon the basis of IPII transcripts.

2.3. Procedure

Participants provided written informed consent to study procedures that were approved by 

Veterans Affairs Institutional Review Boards. A clinical psychologist administered the 

Structured Clinical Interview for DSM-IV Axis I Disorders (SCID; First et al., 2002) to 

confirm participant diagnoses of schizophrenia or schizoaffective disorder. Research 

assistants with a Bachelor’s degree or higher in a field related to psychology administered 

the IPIIs and PANSS interviews. IPII transcripts were later used to assess metacognition by 

raters’ blind to PANSS scores. All assessments were part of baseline assessments and 

performed prior to any intervention.

2.4. Analyses

Descriptive and correlational analyses were computed with Jamovi version 1.0 (jamovi 

project, 2019). Structural equation modeling (SEM) and mediation analyses were performed 
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with the lavaan package (Oberski, 2014) for the R software (R Development Core Team, 

2008). We conducted the statistical analyses in five stages. First, we computed normalized 

scores of all variables using Bloom’s formula. Second, we obtained descriptive statistics for 

sociodemographic and clinical measures. Third, we conducted a Pearson correlational 

analysis for the negative symptom domains of diminished expression and experiential 

deficits with all other variables as a preliminary exploration of our hypotheses. We also 

explored correlations between psychotic symptoms and potential demographic covariates 

such as age and education. Fourth, we constructed latent variables for situation model 

indices that strongly correlated with one another.

Finally, we conducted SEM to test the proposed model. We only included the Coh-Metrix 

situation model indices that showed a significant correlation with our variables of interest. 

The confidence intervals (CI) and standard errors were derived through bootstrapping. 

Missing data were handled with Full Maximum Likelihood Estimation. Post-hoc model 

modifications were subsequently formed by examining path coefficients and eliminating 

non-significant paths that did not contribute to model fit, when theoretically reasonable. This 

procedure helped to identify better-fitting, and more parsimonious models. Potential 

mediations were also tested.

In mediation analyses, we explored whether self-reflectivity was a mediator of cognitive 

symptoms and situation models on diminished expression. When models were significant, 

we planned to replicate them controlling for potential covariates that reached statistical 

significance in the correlational analyses. Squared multiple correlations were extracted to get 

an estimate of the variance explained by the models. We evaluated the fit of the model using 

the following established indices: the chi-square test, the comparative fit index (CFI), the 

Tucker-Lewis index (TLI), the Root Mean Square Error of Approximation (RMSEA), and 

the Standardized Root Mean Square Residual (SRMR), the Akaike Information Criteria 

(AIC), and the sample-size adjusted Bayesian Information Criteria (BIC). For mediational 

effects, we used the standardized coefficients as a measure of the effect size of the indirect 

path. Statistical tests were considered significant at a threshold of p < .05.

3. Results

Descriptive statistics of the clinical measures appear in Table 2. Correlations among the 

study measures are depicted in Table 3. Means of the Coh-Metrix scores were within 1 

standard deviation of established norms (see Appendix B from McNamara et al., 2014). 

Diminished expression but not experiential symptoms were associated with self-reflectivity, 

cognitive symptoms, causal cohesion, and intentional cohesion. Temporal cohesion did not 

correlate with diminished expression or any other measure. Causal and intentional cohesion 

were highly correlated with one another, so they were combined into the latent variable of 

“situation model” for the posterior structural equation model. Regarding potential covariates, 

years of education (r = −0.227, p = .001) significantly correlated with diminished 

expression, while age did not (r = −0.063, p = .372). Positive symptoms correlated with 

causal cohesion, so it was included as a possible moderator in the subsequent SEM.
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3.1. Path analysis

We began with a theoretical path model based on our hypothesis that self-reflectivity would 

mediate the cognitive symptoms-diminished expression and situation models-diminished 

expression relationships. We then modified the model by examining the path regressions and 

removing non-significant paths when theoretically plausible. The basic model testing our 

hypotheses showed excellent fit to the data, (χ2 (3) = 4.208; p = .240; CFI = 0.99; TLI = 

0.99; RMSEA = 0.045; SRMR = 0.03, AIC = 2524.12, BIC = 2580.28) and is depicted in 

Fig. 1. The model explained 13.8% of variance of diminished expression.

Self-reflectivity mediated the relationship between cognitive symptoms and diminished 

expression (β = .099, p = .001, ±95% CI [0.038, 0.160]). The direct pathway did not remain 

significant, suggesting full mediation. The paths from cognitive symptoms to self-reflectivity 

and self-reflectivity to diminished expression both demonstrated significant negative 

relationships (see Fig. 1). Next, self-reflectivity mediated the relationship between situation 

models and diminished expression (β = −.073, p = .008, ±95% CI [−0.126, −0.019]). The 

direct pathway remained significant (β = −0.226, p = .001, ±95% CI [−0.361, −0.090]), 

suggesting partial mediation. The path from situation models to self-reflectivity had a 

significant positive association (see Fig. 1). Additionally, situation models and cognitive 

symptoms showed a significant negative association with one another. Lastly, we tested the 

model with years of education as a covariate included. Despite the significant influence of 

years of education on diminished expression in this second model (β = −0.168, p = .017), 

inclusion of this covariate led to a model with poorer fit to the observed data, (χ2 (7) = 

16.31; p = .02; CFI = 0.97; TLI = 0.94; RMSEA = 0.080; SRMR = 0.065, AIC = 3067.34, 

BIC = 3133.41). Finally, positive symptoms did not act as a significant moderator in any of 

the pathways of the model. Therefore, our final model did not include years of education or 

positive symptoms.

4. Discussion

In this study, using a novel methodology we tested the two hypotheses that (i) cognitive 

symptoms and (ii) reduced situation models in speech would relate to diminished expression 

through disrupted self-reflectivity. Our findings revealed that the diminished expression 

domain of negative symptoms, but not the experiential domain, significantly correlated with 

self-reflectivity, cognitive symptoms, and situation model usage. In support of our central 

hypotheses, self-reflectivity fully mediated the relationship of cognitive symptoms with 

diminished expression and partially mediated the association of situation models with 

diminished expression. Regarding the situation model dimensions, causal and intentional 

cohesion, but not temporal cohesion significantly correlated with diminished expression.

Cognitive symptoms were related to diminished expression through the pathway of disrupted 

self-reflectivity. These results may be interpreted as first suggesting that cognitive symptoms 

may affect a person’s capacity for self-reflection; it seems natural that a basic level of 

cognitive organization is required for someone to be able to be aware their own mental 

states. Beyond this basic level, the effects of cognitive symptoms upon diminished 

expression of emotions and thoughts may be dependent upon a person’s metacognitive 

capacity for self-reflectivity. It may be, for instance, that deficits in cognition become salient 
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when persons are unable to form awareness and complex knowledge of their own mental 

states. Other studies have also found that metacognition and cognitive disruptions play a 

central role in the expression of psychotic symptoms in schizophrenia (Hasson-Ohayon et 

al., 2018; Minor and Lysaker, 2014).

Next, disturbed language cohesion in causal and intentional relationships partially depended 

on disrupted self-reflectivity. In other words, the capacity for identification of causal and 

goal-directed relationships in concrete life events may be a necessary condition to be able to 

name and form complex ideas about emotional experiences, to connect emotional 

experiences to interpersonal events, and to express them in ways others can detect. The 

model also implies that the failure to establish causality and agency in one’s understanding 

of events may lead more simplistic speech and non-verbal expression that are difficult to 

understand by others, thus resulting in a failure of expressing thoughts and emotions in a 

way other people can easily follow. Recent research supports the idea that impairment and 

disorganization in higher-order levels of language, such as poorer expression of connective 

threads, may relate to a diminished expression of ideas that are difficult for a listener to 

understand (Minor et al., 2019).

These findings as a whole are congruent with past research that found greater speech 

disorganization and greater cognitive disturbances in people with schizophrenia who display 

poor metacognition (Lysaker et al., 2007; Nicolò et al., 2012). With less capacity for self-

reflection, the person may experience their own emotions and thoughts as fragmented and 

confusing, because pieces of experience appear isolated and disconnected. The person’s 

inability to understand their own mental states may lead to impoverished speech and poor 

emotional expression. Overall, these results support Bleuler’s early conception of 

schizophrenia as a disorder characterized by the fragmentation of previously integrated 

mental experiences in the three primary areas of psychological function: cognition, emotion, 

and volition (Bleuler, 1950; Maatz et al., 2015). According to this model, one’s internal 

states and the surrounding world become confusing when they lose a sense of how thought, 

emotions, and desires are meaningfully connected to each other. This, in turn, leads to 

withdrawal.

One unexpected finding was that the temporality dimension of situation models was not 

significantly related to our variables of interest. It is possible that people with schizophrenia 

are able to construe events in the order they appear, but they fail to identify how they relate 

to one another in causal and goal-driven ways. This finding may help to distinguish the 

complexity of the cognitive and language disturbance present in schizophrenia from the 

disturbances of other disorders, such as Alzheimer’s, where understanding of temporality 

can be affected (El Haj and Kapogiannis, 2016). It is also possible that the essential way we 

ascribe meaning to our life events is by establishing causes and intentions of ourselves and 

those around us, which implies that people with disrupted cohesion in causal and intentional 

speech have difficulty perceiving events and the actions of people as interacting dynamically 

(Noordman and Vonk, 1998). This idea is in line with research that shows that the 

comprehension of narratives relies more upon understanding the causal relationships relative 

to the spatial-temporal cues (Magliano et al., 2007) and that the identification of goals within 

a narrative helps the audience to make more inferences, thus leading to higher 
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comprehension (Costabile, 2016). Alternatively, the temporal cohesion index had low 

variability in the present sample, which could further explain its non-significant correlations 

with diminished expression, self-reflectivity, and cognitive symptoms.

Our study has limitations. First, the cross-sectional design of the study prevents drawing 

conclusions regarding causality. Second, it is unknown whether our results would replicate 

among individuals with schizophrenia that are younger, female, and those who reject 

treatment. Third, the IPII narratives were used as speech samples for both situation model 

analysis and assessment of metacognition. Future studies using separate speech samples at 

multiple time points should test whether the model results replicate. Fourth, there are some 

factors, not assessed, that might have influenced the results. Specifically, impairments in 

emotion recognition, theory of mind, or neurocognition have been largely recognized as 

playing a role in the expression of negative symptoms (Hartmann-Riemer et al., 2015; 

Kaiser et al., 2017; Renard et al., 2017). Despite neurocognition having some overlap with 

cognitive symptoms, this dimension as assessed by the PANSS does not account for specific 

deficits in executive functioning nor speed of processing (Nielsen et al., 2014). Additionally, 

we used only one measure to assess expressive and experiential negative symptoms. Future 

studies are needed that include batteries such as the MATRICS (Nuechterlein et al., 2008) 

and newer scales to measure negative symptoms such as the CAINS and the BNSS (Lincoln 

et al., 2017). The model presented in this study represents an advance in the field of 

understanding diminished expression, but it is conceivable that the limited number of 

measures employed may have contributed to the small effect size accounted by our model 

(13.8%). However, at this stage there is no way to determine with certainty whether the 

variance explained is a fair estimate of the effect or whether more precise measures are 

needed. Finally, despite the Coh-Metrix tool’s capability to provide comprehensive 

information about the coherence of language structures, it was developed with an academic 

text corpus, which may differ from the types of speech used in human conversation.

With replication, these results may have implications for research and clinical practice 

targeting diminished expression. First, studies using automated analysis for explaining 

cognitive and clinical processes in schizophrenia are still novel and provide a significant 

advance in the field. In this sense, previous studies showed that automated analysis for 

language accounted for more and different variance than traditional clinician-rated measures 

(Minor et al., 2019). Our findings also support the benefits of implementing a mixed-method 

approach in research. Second, it should be noted that negative symptoms in general and 

expressive deficits in particular tend to be persistent (Kelley et al., 2008) and remain a 

crucial unmet therapeutic need (Galderisi et al., 2018). Interventions which have attempted 

to tailor treatment towards specific negative symptoms typically focused on the experiential 

domain (Aleman et al., 2017; Favrod et al., 2019; Nguyen et al., 2016). Experiential deficits 

are known to be more severe markers of impairment due to their strong influence on the 

engagement in social meaningful activities and functioning in schizophrenia (Liemburg et 

al., 2020), with this being the main reason for a stronger research focus on experiential 

symptoms rather than diminished expression. However, diminished expression may account 

for specific variability on expressive and conversational skills relevant for social functioning 

different from experiential deficits, so this domain should not be underestimated. Therefore, 

our results could contribute to the design of new interventions or the adaptation of existing 

García-Mieres et al. Page 10

J Psychiatr Res. Author manuscript; available in PMC 2021 May 06.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



cognitive interventions to focus on improving diminished expression. For instance, cognitive 

remediation therapies that target cognitive symptoms and diminished expression may be of 

benefit to these results, which highlight the importance of metacognitive capacity 

(Mahmood et al., 2019). In particular, these results support the use of metacognitive 

interventions that aim to enhance self-reflectivity in schizophrenia, such as Metacognitive 

Reflection and Insight Therapy (Lysaker et al., 2020; Lysaker and Klion, 2017) or 

Metacognition Oriented Social Skills Training (Inchausti et al., 2018), a metacognitive 

intervention with a stronger focus on forming meaningful communicative acts. Following 

the importance of communication skills, social skills trainings for negative symptoms 

(Turner et al., 2018) may also be informed by these results, as the mechanisms of change 

using social skills trainings are still poorly understood (Granholm and Harvey, 2018). The 

modules of these trainings with a focus on expressive (including appropriate facial 

expression, verbal content, structure, and amount of speech) and conversational skills may 

better achieve improvement by incorporating this model into the design of the training when 

targeting diminished expression in schizophrenia. Such therapies may also assist individuals 

in crafting complex semantic structures and exercising linguistic abilities, leading to clinical 

improvement through integration of thoughts and goals (Lundin et al., 2020). Overall, this 

model aligns with recent holistic and person-centered approaches to treatment of negative 

symptoms, which are prioritized in current clinical guidelines (e.g., National Institute for 

Health and Care Excellence, 2014).
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Fig. 1. 
Self-reflectrivity partially mediates the impact of situations models on diminished 

expression.
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Table 1

Demographic and clinical features of participants (N = 201).

Variable n %

Diagnosis

 Schizophrenia 135 67.2

 Schizoaffective disorder 66 32.8

Gender

 Male 178 88.6

 Female 23 11.4

Marital status

 Never married 100 49.8

 Married 22 10.9

 Divorced 79 39.3

Race

 White/Caucasian 85 42.3

 Black/African 113 56.2

 Hispanic/Latino 2 1.0

 Asian 1 0.5

Variable M(SD) Range

Age 47.5 (10.6) 20–71

Years of education 12.6 (1.97) 5–20

PANSS Experiential symptoms 5.80 (1.96) 2–10

PANSS Diminished Expression 8.15 (2.69) 3–15

PANSS Cognitive 18.2 (4.33) 8–29

MAS-A Self-reflectivity 4.22 (1.33) 1.5–8

Causal Cohesion 0.474 (0.316) 0.026–2.46

Intentional cohesion 0.813 (0.480) 0.071–3.67

Temporal cohesion 0.880 (0.032) 0.795–0.964

Note: PANSS, Positive and Negative Symptoms Scale, MAS-A, Metacognition Assessment Scale Abbreviated.
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Table 2

Description of Coh-Metrix indices that represent three dimensions of situation models.

Measure Description Example verbs or time 
representations

Example connectives

Causal 
cohesion

The ratio of causal connectives (particles) to causal verbs. This index 
measures how often participants provide connecting phrases to 
explain actions or events that have a causal mechanism, such as verbs 
reflecting a change in state (e.g., an earthquake erupting), which may 
or may not be driven by the goals of people.

break, freeze, impact, hit, 
move

because, in order to, so

Intentional 
cohesion

The ratio of intentional connectives to intentional verbs. This index 
measures how often participants provide connecting phrases to 
explain events or actions taken in pursuit of human goals (e.g., buying 
groceries, driving to work). Intentional actions include change verbs, 
contact verbs, competition verbs, and communicate verbs.

contact, drop, buy, drive, 
walk, talk

in order to, so that, by 
means of, by

Temporal 
cohesion

The ratio of temporal connectives to temporal shifts. This index 
measures how often participants provide connecting phrases to 
explain shifts in temporal tense and aspect throughout the text.

Tense: past, present, future 
Aspect: in progress, 
completed

after, before, until, 
later on, on the 
previous day

Note. Further information on Coh-Metrix 3.0 indices are available in McNamara et al. (2014).

J Psychiatr Res. Author manuscript; available in PMC 2021 May 06.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

García-Mieres et al. Page 20

Ta
b

le
 3

C
or

re
la

tio
ns

 b
et

w
ee

n 
po

si
tiv

e 
sy

m
pt

om
s,

 d
om

ai
ns

 o
f 

ne
ga

tiv
e 

sy
m

pt
om

s,
 s

el
f-

re
fl

ec
tiv

ity
, c

og
ni

tiv
e 

sy
m

pt
om

s 
an

d 
di

m
en

si
on

s 
of

 s
itu

at
io

n 
m

od
el

s.

P
os

it
iv

e 
sy

m
pt

om
s

D
im

in
is

he
d 

ex
pr

es
si

on
E

xp
er

ie
nt

ia
l d

ef
ic

it
s

Se
lf

-r
ef

le
ct

iv
it

y
C

og
ni

ti
ve

 s
ym

pt
om

s
C

au
sa

l c
oh

es
io

n
In

te
nt

io
na

l c
oh

es
io

n

D
im

in
is

he
d 

ex
pr

es
si

on
0.

03
1

–

E
xp

er
ie

nt
ia

l d
ef

ic
its

0.
38

7 
**

*
0.

33
5 

**
*

–

Se
lf

-r
ef

le
ct

iv
ity

0.
07

3
−

0.
29

9 
**

*
−

0.
02

3
–

C
og

ni
tiv

e 
sy

m
pt

om
s

0.
21

0 
**

0.
26

0 
**

*
0.

13
5

−
0.

36
0 

**
*

–

C
au

sa
l c

oh
es

io
n

0.
14

4 
*

−
0.

31
0 

**
*

0.
02

1
0.

33
5 

**
*

−
0.

27
1 

**
*

–

In
te

nt
io

na
l c

oh
es

io
n

0.
08

1
−

0.
23

8 
**

*
0.

04
1

0.
26

0 
**

*
−

0.
23

1 
**

0.
82

2 
**

*
–

Te
m

po
ra

l c
oh

es
io

n
−

0.
06

5
0.

05
9

−
0.

01
8

−
0.

06
9

−
0.

07
0

−
0.

11
1

−
0.

08
4

N
ot

e.

* p 
<

 .0
5,

**
p 

<
 .0

1,

**
* p 

<
 .0

01
.

J Psychiatr Res. Author manuscript; available in PMC 2021 May 06.


	Abstract
	Introduction
	Aims of the study

	Methods
	Participants
	Measures
	Positive symptoms.
	Negative symptoms.
	Cognitive symptoms.
	Situation models.
	Self-reflectivity.

	Procedure
	Analyses

	Results
	Path analysis

	Discussion
	References
	Fig. 1.
	Table 1
	Table 2
	Table 3

