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Chapter 5 

 

The relation between impaired emotional prosody 

perception and symptom dimensions in schizophrenia 

 

Marjolijn Hoekert, Marion R.M. Scholten, Ans Vercammen, René S. 

Kahn, Rikus Knegtering, André Aleman 

 

Abstract  

Objective: Schizophrenia patients are impaired in identifying emotions. The relation of 

these impairments with symptom dimensions merits further clarification. Negative and 

positive symptoms in schizophrenia, have been associated with deficient emotional 

processing The present study tested the hypothesis that impairments in emotion per-

ception from speech would correlate with the severity of negative and positive symp-

toms in schizophrenia. Method: Eighty-three patients with schizophrenia performed an 

emotional language task with two conditions: prosody and semantics. A five-factor 

model of the PANSS was used to test whether symptom dimensions correlate with 

accuracy scores on the emotional language task. Results: Severity of positive and dis-

organization symptoms correlated with the number of errors in identifying negative 

emotions from prosody. Furthermore, overall severity of symptoms correlated with the 

number of errors in evaluating emotion from both semantics and prosody. Conclusion: 

These findings suggest disorganized and/or positive symptoms in patients with schizo-

phrenia correlate with more problems in identifying emotional prosody. The correlation 

between disorganized and/or positive symptoms with problems in understanding vocal 

communication may explain in part the problems in social interactions.  
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Introduction 

Many studies have shown that patients 

with schizophrenia are impaired in the 

perception of emotion in others (Edwards 

et al., 2001;Hoekert et al., 2007). Defi-

cits in emotion perception have been 

suggested to contribute to impaired social 

skills, such as difficulties in perceiving, 

understanding, anticipating and reacting 

to social cues that are crucial for normal 

social interaction (Pinkham and Penn, 

2006;Ihnen et al., 1998). Emotion recog-

nition performance has a predictive value 

for successful employment and indepen-

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

2009). Emotion perception impairments 

and problems in social and occupational 

functioning are important features of 

schizophrenia, and may contribute to so-

cial isolation.  

 

The majority of studies on emotion re-

cognition concerned disturbances in emo-

tion perception of facial expressions. In 

addition a growing body of studies focus 

on impairments in the recognition of 

emotion from speech (Edwards et al., 

2002;Hoekert et al., 2007). Emotions in 

speech constitute of the wording as well 

as in the prosody of speech (Mitchell and 

Crow, 2005). Prosody denotes non-lexical 

cues in spoken language, such as the 

emotional tone of voice. In order to un-

derstand intentions and the emotional 

state of others, one should not only pay 

attention to the exact meaning of the 

words but also to how these words are 

pronounced (van Rijn et al., 2005; Ed-

wards et al., 2002).  

 

Schizophrenia is characterized by deficits 

in emotion perception (Edwards et al., 

2002;Hoekert et al., 2007;Aleman and 

Kahn, 2005). However, the relationship 

between emotional prosody perception 

and symptom dimensions in schizophre-

nia has infrequently been studied, with 

mixed results (Poole et al., 2000;Ross et 

al., 2001;Bozikas et al., 2004;Leitman et 

al., 2005;Rossell and Boundy, 2005;Shea 

et al., 2007;Bach et al., 2009).  

  

Negative symptoms, which partly reflect 

social problems, in patient with schi-

zophrenia have been related to deficits in 

social cognition (Rocca et al., 2009;Kurtz, 

2006;Bowie et al., 2008;Hoffmann and 

Kupper, 1997). Most studies investigating 

the relationship between symptom di-

mensions and emotion perception have 

found a relationship between negative 

symptoms and emotion perception from 

facial expressions (Schneider et al., 

1995;Mueser et al., 1996;Hofer et al., 

2009;Van't Wout et al., 2007) or prosodic 

speech cues (Bach et al., 2009;Leitman 

et al., 2005). Brunet-Gouet and Decety 

(2006) argue that aberrant (emotion) 

perception leads to anxiety and discom-

fort, prompting patients to avoid social 

interaction. Subsequently, social training 

and the opportunity to confront their ab-

normal cognitions with reality and other 
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people's cognitions will be reduced. Pa-

tients may therefore end up in a vicious 

circle (Brunet-Gouet and Decety, 2006). 

Based on this theory, a reciprocal rela-

tionship is expected between aberrant 

emotion perception and social with-

drawal. Particularly misperceptions of 

threat related emotions are expected to 

result in social avoidance. In line with 

this, a number of studies have shown 

that patients with schizophrenia are more 

impaired in the recognition of negative 

emotions compared to positive emotions 

(Kohler et al., 2003;Hall et al., 2008; 

Bozikas et al., 2006;Pijnenborg et al., 

2007;Huang et al., 2009; Premkumar et 

al., 2008). 

 

With regard to the positive symptom-

cluster, Cutting hypothesized that in pa-

tients with auditory hallucinations a mis-

attribution of inner speech may occur as 

a result of impairments in prosody pro-

cessing (Cutting, 1990). He proposed 

that hearing hallucinatory voices results 

from inner speech. The misattribution of 

inner speech may be the consequence of 

impairments in emotional prosody per-

ception in patients that experience audi-

tory hallucinations (Cutting, 1990). Ac-

cordingly, positive symptoms have been 

reported to correlate with prosodic emo-

tion perception impairments (Poole et al., 

2000;Rossell and Boundy, 2005;Shea et 

al., 2007).  

 

However, other studies found no clear 

relationship between symptom clusters 

and facial emotion perception (Addington 

and Addington, 1998;Bellack et al., 

1996;Edwards et al., 2001) or with emo-

tional prosody perception (Edwards et al., 

2001;Kucharska-Pietura et al., 2005;Ross 

et al., 2001). These mixed findings, may 

be partly attributed to the use of three 

factor models of the PANSS in these stu-

dies, which symptoms clusters show 

overlap.  

 

In the present study the relationship be-

tween symptomatology as evaluated with 

the PANSS and emotional perception was 

studied. A recent five-factor model of the 

PANSS was used (van der Gaag et al., 

2006). This model was the result of a 

ten-fold cross-validation over a large 

sample of in- and outpatients with 

schizophrenia (van der Gaag et al., 

2006), which generated five stable fac-

tors with little overlap, reflecting: positive 

symptoms, negative symptoms, disor-

ganization symptoms, excitement and 

emotional distress. Emotion perception 

was measured with an emotional lan-

guage task consisting of a prosody condi-

tion and a semantics conditions. The lat-

ter condition was included as a measure 

of general cognitive ability. Based on the 

theoretical considerations described 

above, we hypothesized that impairments 

in the recognition of emotional prosody 

would be related to the severity of nega-
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tive symptoms, as well as to severity of 

positive symptoms.  

 

Methods 

Participants 

Eighty-three patients (42 females, mean 

age 33 (SD 9.5)) with a DSM-IV diagnosis 

of schizophrenia were recruited from dif-

ferent psychiatric care centres in the 

Netherlands. Forty-six patients were out-

patients at the Schizophrenia Research 

Unit at Utrecht University Hospital as par-

ticipants in a study of emotion processing 

in schizophrenia (Scholten et al., 2008). 

Thirty-seven patients were recruited from 

in- and outpatient facilities of four local 

psychiatric hospitals in the north of the 

Netherlands (Mental Health Care Centers 

of the provinces Drenthe, Groningen and 

Friesland, and the Department of Psy-

chiatry at the University Medical Center 

Groningen). Diagnosis was confirmed by 

a structured diagnostic interview, the 

Comprehensive Assessment of Symptoms 

and History (CASH) (Andreasen et al., 

1992) or Schedules for Clinical Assess-

ment in Neuropsychiatry (SCAN) (World 

Health Organization, 1999). Most of the 

subjects fulfilled the criteria of the para-

noid subtype of schizophrenia. Patients 

with mental retardation or with predomi-

nantly negative symptoms were not in-

cluded in the study. Patients participated 

while clinically stable. Extensive written 

and oral descriptions of the procedures 

were provided and informed consent was 

obtained. The experiment was conducted 

in accordance to the Declaration of Hel-

sinki and local ethics committee approval 

(University Medical Centre Groningen and 

University Medical Centre Utrecht).  

 

Procedure 

After completing the Positive and Nega-

tive Syndrome Scale (PANSS) was ad-

ministered (Kay et al., 1987) patients 

completed an emotional language task 

with a prosody and a semantics condition. 

The emotional language task was devel-

oped and presented using Eprime soft-

ware (Schneider et al., 2002). At the be-

ginning of each task condition, patients 

completed four practice trials. During 

presentation of the sentences, the emo-

tions to be classified were presented on a 

cardboard sign. The visual presentation of 

the answer choices was included to aid 

subjects as to which categories they were 

to choose from and to prevent that me-

mory would influence task performance. 

As soon as participants identified the 

emotion expressed in the prosody or in 

the content of the spoken sentences, they 

were required to press the appropriate 

key on a standard keypad. Speed and 

accuracy were stressed equally.  

 

Instruments 

 

The Positive and Negative Syndrome 

Scale  

The 30-item Positive and Negative Syn-

drome Scale (PANSS; (Kay et al., 1987)) 

was administered by trained research 
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staff members. Each of these semi-

structured interviews was conducted by 

two researchers who scored all items un-

til they reached consensus. The five clus-

ters of symptoms of schizophrenia psy-

chopathology were calculated according 

to the five-factor model (van der Gaag et 

al., 2006). : Positive (delusions, halluci-

nations, unusual thought content, suspi-

ciousness, grandiosity, somatic concern, 

lack of judgment and insight, active social 

avoidance and mannerism), Negative 

(lack of spontaneity, blunted affect, emo-

tional withdrawal, apathetic social with-

drawal, motor retardation, poor rapport, 

active social avoidance, uncooperative-

ness, disturbance of volition and concep-

tual disorganization), Disorganization 

(stereotyped thinking, poor attention, 

disorientation, conceptual disorganiza-

tion, difficulty in abstraction, mannerism, 

lack of judgment and insight, disturbance 

of volition, preoccupation and unusual 

thought content), Excitement (poor im-

pulse control, excitement, hostility, unco-

operativeness, grandiosity, poor rapport, 

tension and active social avoidance) and 

Emotional distress (anxiety, depression, 

guilt, tension, suspiciousness, somatic 

concern, preoccupation and active social 

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

 

Scores on these five clusters of PANSS 

items and the total score on the PANSS 

were correlated with accuracy scores on 

the vocal emotion classification task in 

the group of 83 schizophrenia patients.  

Emotional language task  

The emotional language task, has been 

described and validated by Vingerhoets et 

al. (2003). The task consisted of two 

conditions. In the affective prosody con-

dition subjects had to attend to the into-

nation of the voice and ignore the neutral 

content. The sentences of neutral content 

were pronounced in an emotional tone of 

voice by a male and a female professional 

actor, to control for individual and/or 

gender differences in affective prosody. 

All sentences were in Dutch. Examples 

are, “The old car drives through the 

streets of the capital” and “Jan has been 

going to the hairdresser”. In the seman-

tics condition, subjects had to attend to 

the emotional content, and ignore the 

neutral intonation. Examples are, “He 

shakes his wife hard together” and “Panic 

was created in the dark tunnel”. The digi-

tized stimuli were of approximately equal 

length (2500 ms) and presented by a 

computer at a rate of one sentence per 

10 seconds through two speakers. As 

soon as the subjects identified the emo-

tion expressed in the sentence, they were 

required to indicate the corresponding 

response on a standard computer key-

pad. The computer recorded the reaction 

times and number of correct answers. 

Each task condition consisted of 24 sen-

tences; the duration of the task was 4 

minutes. At the University Medical Centre 

Utrecht, the emotional prosody task con-

sisted of four different emotions (anger, 

fear, sadness and happiness), and there 
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were six sentences per emotion, per task 

condition. At the University Medical Cen-

tre Groningen, three emotions were in-

cluded (anger, fear and neutral), and 

there were eight sentences per emotion 

per task condition. For both tasks sen-

tences from the same set were used 

(Vingerhoets et al., 2003). Fear and an-

ger were included in the analysis, as we 

were primarily interested in threat-

related emotional stimuli, and these data 

were available for the full sample of sub-

jects.  

 

Analyses 

Statistical analyses were performed using 

Statistical Package for the Social Sciences 

15.0.0 (SPSS Inc, Chicago, Illinois, 

2006). Spearman correlation coefficients 

were computed between the five PANSS 

factors (van der Gaag et al., 2006) and 

the total score on the PANSS on the one 

hand, and accuracy scores on the emo-

tional language task (semantics and 

prosody) on the other hand. Accuracy 

scores were analyzed per emotion (anger 

and fear), to reflect the ability to cor-

rectly identify negative emotions. Corre-

lations were regarded as significant with 

p < .05, two-tailed. Results were checked 

for outliers using Cook's D statistic 

(Chatterjee and Hadi, 1988), which iden-

tifies data points that exert a dispropor-

tionate influence on the model.   

 

Results  

For patient characteristics, see table 1. 

Table 2 presents an overview of the mean 

accuracy scores on the emotional lan-

guage task. 

 

 

 

Table 1 Characteristics of all participants (n= 83) 

Age mean (SD)   33.0 (9.5) 

Sex distribution (number of patients f: m)   42 : 41 

Mean education level1   2.1 (0.9) 

Duration of illness (years) mean (SD)   10.1 (8.8) 

Medication2 Atypical antipsychotics 

                 Classical antipsychotics 

                 No medication 

  80 

  1 

  1 

Age at first psychosis, mean (SD)   23.4 (6.8) 

Number of hospitalizations   2.3 (2.3) 

PANSS scores (SD) 

           Positive symptoms3 

 

  14.1 (6.5) 

           Negative symptoms3   16.1 (6.2) 

           Disorganization symptoms3   16.5 (5.6) 

           Excitement3   11.7 (2.6) 

           Emotional distress3   15.5 (5.5) 

           Total score   55.4 (15.1) 
1 Education was measured on a 4 – point scale, low (1); middle (2); high (3); univer-

sity (4) 
2 From one patient the information on medication was missing.   
3 Mean scores (SD) on five PANSS factors according to the five factor model of van der 

Gaag et al. (2006) . 
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Table 2 Mean percentages (SD) correct 

on emotional language task 

Prosody, anger 88.5 (17.5) 

Prosody, fear 59.9 (24.6) 

Semantics, anger 86.6 (17.7) 

Semantics, fear 82.2 (18.7) 

 

 

The recognition of emotional prosody in 

relation to symptom dimensions  

Severity of positive symptoms correlated 

with the number of errors in identifying 

an angry tone of voice, r = .47, p < .01 

(figure 1). Severity of disorganization 

symptoms correlated with the number of 

errors made in the detection of anger and 

fear, r = .32, p < .01 and r = .22, p < 

.05 respectively (figures 2 and 3). The 

overall severity of symptoms correlated 

with more errors in detecting anger from 

prosody, r = .30, p < .01. No relationship 

was found between severity of negative 

symptoms, and impairments in identify-

ing emotional prosody. The observed 

Cook's d values were less than 1. This 

result confirms that there was no dispro-

portionate influence of single data points.  

 

The recognition of emotional semantics in 

relation to symptom dimensions 

No significant correlations were found 

between any of the five factors or the 

total score of the PANSS and percentages 

correct on the semantics task.  

 

 

 

 

 

 

 
 

Figure 1 Scatterplot of the significant 

correlation between the positive factor of 

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

and the percentage of correctly classify-

ing anger from prosody. 

 

 

 

 

 

 

Figure 2 Scatterplot of the significant 

correlation between the disorganization 

factor of the PANSS (van der Gaag et al., 

2006) and the percentage of correctly 

classifying anger from prosody. 
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Figure 3 Scatterplot of the significant 

correlation between the disorganization 

factor of the PANSS (van der Gaag et al., 

2006) and the percentage of correctly 

classifying fear from prosody. 

 

Discussion 

The aim of the present study was to ex-

amine the relationship between percep-

tion of emotional prosody and semantics 

on the one hand and symptomatology 

dimensions as measured by five factors 

of the PANSS on the other hand (van der 

Gaag et al., 2006). Based on theoretical 

considerations described by Brunet-Bouet 

et al. (2006) and Cutting’s hypothesis 

(1990), it was hypothesized that the se-

verity of positive and negative symptoms 

would be related with more problems in 

the recognition of emotional prosody per-

ception.  

 

Consistent with this hypothesis, severity 

of positive symptoms was related with 

more errors in the recognition of anger 

from emotional prosody in a group of 83 

in- and outpatients with schizophrenia. 

This is in line with the hypothesis of Cut-

ting, that deficits in prosody processing 

may contribute to misattribution that 

seems to occur in auditory hallucinations 

(Cutting, 1990). Furthermore the relation 

between emotion perception and positive 

symptoms is in line with the proposal of 

Brunet-Gouet and Decety (2006). They 

describe a vicious circle with aberrant 

(emotion) perception leading to social 

withdrawal, which ultimately leads to less 

social training and thus less opportunity 

to correct delusions and unusual thought. 

Other studies have also shown this rela-

tion (Rossell and Boundy, 2005;Shea et 

al., 2007;Poole et al., 2000). The finding 

that only the perception of anger from 

prosody and not fear was related with 

positive symptoms in our sample may be 

explained by the clinical observation that 

both hallucinations and delusions often 

have an angry content and form, which 

might lead to underestimating anger in 

real voices.  

 

Results revealed an unpredicted relation-

ship between impairments in the percep-

tion to perceive both fear and anger from 

the tone of voice and the severity of dis-

organization symptoms. A relationship 

between emotional prosody perception 

and clusters of disorganization symptoms 

was however also found in other studies 

(Bozikas et al., 2004;Leitman et al., 

2005;Poole et al., 2000). Bozikas et al. 

(2004) found a relationship between 

emotional prosody recognition and cogni-

tive symptoms as measured by the 

PANSS. The cluster of symptoms measu-
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ring cognitive impairment in their study 

consisted of difficulty in abstract thinking, 

stereotyped thinking, conceptual disor-

ganization, disorientation, and poor at-

tention. The Disorganization factor in our 

study includes the same items and addi-

tionally: mannerisms, lack of judgment 

and insight, disturbance of volition, pre-

occupation and unusual thought content 

(van der Gaag et al., 2006). This factor 

thus not only measures disorganization of 

speech and thinking, but includes also 

items with regard to disorganized beha-

viour. Apriori, we did not expect a rela-

tionship with disorganization symptoms. 

This link may partly be explained by the 

inclusion of the item ‘disturbance of voli-

tion’. A recent study has highlighted the 

central role of this symptom, that can 

also be described as amotivation, in 

schizophrenia, particularly with regard to 

functional outcome (Foussias and Rem-

ington, 2008). Other items of this factor 

such as stereotyped thinking, conceptual 

disorganization, mannerisms and lack of 

insight can also be understood to have a 

relation with emotion perception based 

on the theory of Brunet-Gouet and De-

cety (2006). The vicious circle they pro-

pose as a consequence of aberrant per-

ceptions leading to social withdrawal and 

thus less social training and opportunity 

to confront abnormal cognitions with rea-

lity and other people's cognitions (Bru-

net-Gouet and Decety, 2006) may also 

enhance or induce uncontrolled behavi-

our, lack of judgment and insight and 

conceptual disorganization. 

 

Contrary to our expectations, no associa-

tion was observed between the cluster of 

negative symptoms and the ability to per-

ceive negative emotional prosody. This 

negative finding might be explained by 

the characteristics of our patient sample. 

Most patients had a diagnosis of paranoid 

subtype of schizophrenia, in which nega-

tive symptoms are not dominant. Conse-

quently, the variance of negative symp-

toms may have been too small to detect 

a consistent relationship. Future studies 

should include patient samples with a 

larger variance in negative symptoms in 

order to verify the potential link between 

negative symptoms and emotional pro-

sody perception. 

 

The lack of a relationship between symp-

tom dimensions and the detection of 

emotion from the content of speech sug-

gests that the results can not be ex-

plained by a general cognitive deficit.  

 

The overall severity of symptoms corre-

lated with more errors in the recognition 

in both emotional prosody and semantics. 

This in line with at least one other study 

(Penn et al., 2000) and with the vicious 

circle as proposed by Brunet-Gouet and 

Decety (2006). 

 

Our results are consistent with the fin-

dings from Poole et al. (2000), but ex-
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tend these results in a larger group of not 

only outpatients but also inpatients. Poole 

et al. reported a correlation between “af-

fect recognition” on the one hand, a com-

bined measure of both facial and prosodic 

emotion perception, and disorganization 

as well as positive symptoms on the 

other hand, and likewise failed to find a 

link with negative symptoms (Poole et al., 

2000).  

 

In sum, our findings suggest that schizo-

phrenia patients with primarily disorgan-

ized and positive symptoms can be ex-

pected experience problems in social in-

teraction when it comes to vocal commu-

nication. Although the relationship be-

tween these symptom clusters and emo-

tion perception suggests that improve-

ment on these symptoms may result in 

improvements in emotion perception, we 

argue that emotion perception should be 

a target of intervention itself. Psychoso-

cial intervention studies should always 

include training sessions on emotion per-

ception. This may break the vicious circle 

as described by Brunet-Gouet and Decety 

(2006).  
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