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Chapter 6  

 

Aberrant attribution of emotional salience to neutral 

vocal and facial expressions predicts symptomatology 

in schizophrenia patients* 

 

Marjolijn Hoekert, Ans Vercammen, René Kahn, Rikus Knegtering, 

André Aleman* 

 

Abstract  

Although the attribution of aberrant salience to neutral stimuli has been mainly impli-

cated in the genesis and persistence of positive symptoms of schizophrenia, we hy-

pothesized that such misattributions of salience to neutral expressions may also affect 

other symptom dimensions in schizophrenia. Thirty-seven schizophrenia patients per-

formed vocal and facial emotion classification tasks. Regression analyses revealed that 

misclassifying neutral expressions as angry or anxious predicted severity of 3 out of 5 

PANSS factors: Disorganization symptoms, Excitement and Emotional distress. This 

finding could not be explained by general deficits in attention. 
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Introduction

Schizophrenia patients are impaired in 

affect recognition from both facial and 

vocal expressions, already in the early 

stages of the disorder (Edwards et al., 

2001;Hoekert et al., 2007). Deficits in 

emotion perception have been hypothe-

sized to underlie impaired social skills, 

like misunderstandings and inappropriate 

social responses (Pinkham and Penn, 

2006; Kee et al., 2003;Hofer et al., 2009; 

Mueser et al., 1996). Furthermore, stu-

dies have shown that emotion recognition 

performance has a predictive value for 

successful employment and independent 

living (Kee et al., 2003;Hofer et al., 

2009). However, the relationship between 

misperception of emotion and clinical 

variables merits further clarification.  

 

According to an influential theory, psy-

chosis is a hyperdominergic, dysregulated 

state of the brain, contributing to aber-

rant attribution of salience to internal and 

external stimuli (Kapur, 2003). Such ab-

errant salience would primarily be related 

to positive symptoms, such as hallucina-

tions and delusions. We tested the novel 

hypothesis that, for the domain of emo-

tion perception, misattribution of salience 

would also be related to symptom dimen-

sions that compromise social functioning. 

We suggested that a tendency to misclas-

sify neutral expressions as displaying 

negative emotion could result in in-

creased emotional distress, social with-

drawal and less structured behaviour due 

to misunderstanding of the social envi-

ronment. Therefore, we expected that 

misattribution of negative emotion would 

be associated with the PANSS dimensions 

of emotional distress, negative symptoms 

and disorganization (Abdel-Hamid et al., 

2009). 

 

Methods 

 

37 Patients (19 females) fulfilling DSM-

IV(American Psychiatric Association, 

1994) criteria for schizophrenia, con-

firmed by the Schedules for Clinical As-

sessment in Neuropsychiatry (SCAN), 

were recruited from in- and outpatient 

facilities of four local psychiatric hospitals 

(Mental Health Care Centers of the pro-

vinces Drenthe, Groningen and Friesland, 

and the Department of Psychiatry at the 

University Medical Center Groningen, The 

Netherlands): Mean age, 35.4 years 

(s.d.= 12); years in full-time education, 

13.8 (s.d.=1.9); duration of illness 13.3 

(s.d.= 11.1). All patients had chronic 

auditory hallucinations (P3 item mean 

4.9, s.d.=0.7), and participated in an 

rTMS treatment trial that began after the 

measurements reported in this paper. All, 

but one of the patients received stable 

doses of antipsychotic medication (mean 

chlorpromazine equivalent 588 mg/day 

(s.d.=398), 34 patients were taking 

atypical medication, one was taking typi-

cal antipsychotics, one patient was off 

medication and data from one patient 
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were unavailable. Before the start of the 

experiment, oral and written consent was 

obtained. The experiment was conducted 

in accordance to the Declaration of Hel-

sinki and local ethics committee approval 

(University Medical Centre Groningen).  

 

Symptoms were assessed using the Posi-

tive and Negative Syndrome Scale 

(PANSS; (Kay et al., 1987)). Patients 

performed two emotion classification 

tasks and a syllable counting task, which 

was used as a measure of general atten-

tional performance. Stimuli were pre-

sented using Eprime software (Schneider 

et al., 2002). During presentation of the 

stimuli, the emotions to be classified 

(fear, anger and neutral) or the number 

of syllables (three, four and five) were 

presented on a cardboard sign. Partici-

pants were instructed to indicate their 

response as soon as they identified the 

emotion or number of syllables by pres-

sing one of three response buttons 

(F/G/space bar) on a standard keyboard. 

Both speed and accuracy were stressed.  

 

In the prosodic emotion classification task 

sentences pronounced by a female and a 

male actor, were presented with a neutral 

content and an emotional intonation of 

voice (Vingerhoets et al., 2003). Subjects 

had to attend to the intonation and ignore 

the content. For the facial emotion classi-

fication task photographs were used, se-

lected from the Karolinska Directed Emo-

tional Faces set (Lundqvist et al., 1998). 

There were eight trials per emotion con-

dition, resulting in 24 trials per task. The 

syllable counting task was included as a 

measure of general cognition, relying on 

attention and language processing. This 

task consisted of neutral words of three, 

four or five syllables, 20 of each cate-

gory, presented visually on a computer 

screen. Participants were asked to count 

the number of syllables.  

 

Stepwise regression analysis was used to 

assess the best predictors for symptom 

clusters, defined by the five factors of the 

PANSS (van der Gaag et al., 2006). 

These five factors were clustered items 

measuring Positive, Negative Disorgani-

zation, Excitement or Emotional distress 

symptoms. The number of neutral stimuli 

recognized as fearful or angry was calcu-

lated. For the first analysis these were 

taken together as a measure of “negative 

emotion attribution”. In instances where 

misattributions of negative emotions ex-

plained more variance than the ‘cognition 

measure’, we conducted a post-hoc re-

gression, with the misattribution for fear 

and angry separately.  

 

Results 

PANSS factors (van der Gaag et al., 

2006): mean Positive symptoms 17.7 

(s.d.=6.4); Negative symptoms 15.5 

(s.d.=5.6); Disorganization symptoms 

18.2 (s.d.=6.1), Excitement 11.8 

(s.d.=2.8) and Emotional distress 16.8 

(s.d.=6.1).  
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Percentages correct: mean prosody task 

77% (s.d. =13%), facial task 87% (s.d. 

=13%) and syllable counting task 80% 

(s.d. =16%).  

 

With regard to the prosodic emotion clas-

sification task, 31% of the variance of 

Disorganization symptoms could be ex-

plained by misattributions of fear and 

anger to neutral prosody, R=0.55, F (1, 

33) =14.5, p < .05. 18% of the variance 

of severity of Excitement could be ex-

plained by misattributions of fear and 

anger to neutral prosody, R=0.43, F (1, 

33) =7.4, p <.05. 18% of the variance of 

Emotional distress could be explained by 

the number of misattributing fear or an-

ger to neutral prosody, R=0.42, F (1, 33) 

=7.1, p < .05. More specifically, misat-

tributing fear to neutral prosody was the 

best predictor of Emotional distress, R2 

=0.13, F (1, 35) = 5.2, p <.05. 

 

With regard to facial expressions, 29% of 

the variance of Disorganization symptoms 

could be explained by misattributing fear 

or anger to neutral faces, R = 0.54, F (1, 

32) = 12.9, p <0.05. Misattributing fear 

to neutral faces was the best predictor of 

variance in Disorganization, R2 = 0.23, F 

(1, 34) = 10.3, p <.01. 17% of the vari-

ance of Excitement could be explained by 

misattributing fear or anger to neutral 

faces, R=0.41, F (1, 32) =6.5, p < .05. 

Misattributing fear to neutral faces was 

the best predictor of Excitement, R2 = 

0.14, F (1, 34) = 5.6, p <.05.  

Variance in negative or positive symp-

toms could not be predicted by the num-

ber of misattributing fear or anger to 

neutral expressions. 

 

Discussion 

 

We hypothesized that the misattribution 

of emotional salience to neutral expres-

sions in face and voice in schizophrenia 

would affect dimensions of emotional dis-

tress, negative symptoms, and disorgani-

zation. Consistent with our hypothesis, 

patients who more often misidentified 

neutral prosodic or facial expressions as 

being fearful or angry reported more se-

vere levels of disorganization. Further-

more, more often misattributing fear or 

anger to neutral prosodic expressions 

predicted higher levels of emotional dis-

tress (e.g. anxiety, depression). In con-

trast to our hypothesis, however, nega-

tive symptoms were not related to misat-

tributing salience to neutral expressions. 

This might be explained by items such as 

‘blunted affect’ and ‘poor rapport’ in-

cluded in the negative symptoms factor. 

These reflect reduced emotional arousal, 

which is expected to result in attributing 

less instead of more emotions to expres-

sions. Positive symptoms could also not 

be predicted by the number of misattribu-

ting salience to neutral expressions. This 

might be explained by little variance in 

severity of positive symptoms as all pa-

tients in our sample had high levels of 

positive symptoms (specifically chronic 
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hallucinations). The unpredicted relation 

with excitement can be understood clini-

cally. Misattribution of negative emotional 

value to neutral expressions could result 

in higher levels of excitement (e.g. poor 

impulse control, hostility and uncoopera-

tiveness). These results suggest a role for 

attribution biases in the symptom dimen-

sions emotional distress, disorganization 

and excitement, extending the relevance 

of salience misattribution schizophrenia 

dimensions other than positive symp-

toms.  
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