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Dear Editors,

Studies on speech abnormalities in schizophrenia suggest that atypical turn-taking during 

conversation is a prominent feature of speech patterns in psychosis. These studies have 

typically reported inappropriate pause times based on pragmatic rating scales (e.g. Colle et 

al., 2013). However, these subjective assessments are susceptible to rater bias and provide 

only a broad perceptual analysis of vocal expression; specific, quantifiable speech 

parameters cannot be assessed.

While impairments in turn-taking are pervasive in formal psychosis samples, it is unclear 

whether these anomalies exist in individuals at clinical high risk (CHR) for psychotic 

disorders. Because language data is easy to collect and conversation is a typical part of 

clinical assessments, linguistic patterns such as atypical turn-taking may be a readily-

accessible domain to search for early biomarkers for psychosis risk. These patterns may also 

improve etiological understanding (highlighting foundational contributors to social and 

functional deficits) and identify novel treatment targets in the psychosis prodrome.
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The present study evaluated turn-taking from speech data provided by CHR youth and 

healthy controls to address two goals: 1) evaluate if CHR individuals exhibit abnormalities 

in turn-taking and 2) investigate if turn-taking performance is correlated with symptom 

severity within the CHR group. Our data was taken from clinical interviews with the 

duration of between-turn pauses (BTPs) preceding responses as our metric. Based on 

findings in schizophrenia, we predicted that CHR youth would exhibit deficits in turn-taking 

performance. Further, consistent with Colle et al. (2013), who found a correlation between 

stronger clinical symptoms and poorer pragmatic performance in patients with 

schizophrenia, we predicted that turn-taking abnormalities would correlate with elevated 

prodromal symptoms. Following Cohen et al. (2016), who suggest that vocal parameters in 

speech of patients with schizophrenia are context- and demography-dependent, our analyses 

controlled for age and sex. Based on previous studies of turn-taking in the general 

population, we controlled for the complexity and duration of the participant’s response and 

the duration of the question preceding the BTP (Barthel et al., 2015; Casillas et al., 2015). 

Finally, we controlled for context (Cohen et al., 2016) by contrasting BTP durations 

following informal background questions (about daily habits, family, etc.) and structured 

interview questions.

Data was taken from structured clinical interviews with 34 neuroleptic-free CHR youth and 

36 age-matched healthy controls. Participants were administered the Structural Interview for 

Prodromal Syndromes (SIPS; Miller et al., 2003), the Prodromal Inventory of Negative 

Symptoms (Pelletier-Baldelli et al., 2017), the Structured Clinical Interview for DSM-IV 

(SCID-I; First et al., 2015), the Global Functioning Scale: Social (GFS-S) (Auther et al., 

2006), and the Beck Depression Inventory (Beck et al., 1996). Ten-minute sequences from 

each interview were annotated to measure the duration of the interviewer’s questions, each 

BTP, and the participant’s responses.

Two linear mixed-effects regression models were constructed with BTP duration as the 

dependent variable. The first included group as a predictor; the second had positive and 

negative symptom severity (assessed by the SIPS) as predictors. All results reported below 

were stable when measures of global social functioning and severity of depression were 

included in the models.

The first analysis yielded no significant group effect (β = 0.045, χ2(1) = 0.3, p = 0.586) or 

interactions (all χ2(1) < 1, p > 0.10) on BTP durations. Demographic and linguistic control 

variables yielded results consistent with existing literature. Response complexity was 

significant (β = 0.332, χ2(1) = 53.68, p < .0001); high complexity responses were preceded 

by longer BTPs than low complexity responses, consistent with Casillas et al. (2015). There 

was a significant association between BTPs and question type (β = 0.339, χ2(1) = 20.57, p 

< .0001). Background questions were followed by shorter BTPs than structured interview 

questions, consistent with the context-dependent patterns of Cohen et al. (2016). Longer 

response (β = 0.060, χ2(1) = 6.54, p = 0.0105) and question durations (β = 0.068, χ2(1) = 

10.18, p = 0.0014) lead to longer BTPs. The latter contradicts findings that shorter BTPs 

follow longer turns (Barthel et al., 2015). Participant sex had also an effect (β = 0.210, χ2(1) 

= 5.86 p = 0.0155); BTPs were longer in male than female speech.
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The second analysis (CHR speakers only) included positive and negative symptom severity 

as predictors. Severity of positive symptoms had a significant effect on BTP durations (β = 

0.047, χ2(1) = 4.13 p = 0.0422); participants with higher positive symptoms produced 

longer BTPs (Figure 1). No significant interactions with positive symptoms were found (all 

χ2s(1) < 1, p > 0.10). Several effects from the group model were replicated: response 

complexity (β = 0.324, χ2(1) = 17.28, p < .0001), question type (β = 0.654, χ2(1) = 4.02, p 

= 0.0451), response duration (β = 0.070, χ2(1) = 8.36, p = 0.0038), and sex (β = 0.341, 

χ2(1) = 6.44, p = 0.0112). Younger CHR participants used marginally longer BTPs than 

older CHR participants (β = −0.071, χ2(1) = 2.95, p = 0.0859). There was no main effect of 

negative symptom severity (β = 0.015, χ2(1) = 1.42, p = 0.233); however, there was a 

marginal interaction between negative symptoms and response duration (β = −0.009, χ2(1) = 

3.18, p = 0.0745).

This study utilized specific, quantifiable speech measures to assess turn-taking behavior in 

CHR youth. While there were no group differences, higher positive symptoms within CHR 

speakers were associated with atypical patterns (longer BTPs), suggesting the clinical utility 

of this measure. Across all speakers, BTP durations were positively correlated with response 

complexity and were context-dependent, emphasizing the necessity to control these factors 

in conversational speech analyses. Future work should investigate turn-taking in additional 

naturalistic and non-clinical contexts. Furthermore, semantic and syntactic complexity are 

predictors for psychosis onset among CHR individuals (Bedi et al., 2015); including these 

variables in speech models, would enhance the predictive power of turn-taking 

measurements. Finally, our analytic technique can be extended to examine factors such as 

cognitive functioning and memory deficits; these may be implicated in aberrant turn-taking 

(Bögels et al., 2015) and could contribute a deeper understanding of the association between 

conversational pragmatics and psychosis risk.
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Figure 1: 
Effects of positive symptoms on BTP durations. Boxplot illustrating BTP duration in 

relation to the severity of positive symptoms. For ease of visualization, the x-axis groups 

symptom severity into four groups (very mild (score as evaluated by SIPS: 0-5), mild (6-10), 

moderate (11-15) and moderately severe (16-20) symptoms); note that symptom severity 

was treated as a continuous predictor in the model. The y-axis demonstrates log-transformed 

BTP durations. The severity of positive symptoms had a significant effect on BTP duration.
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