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Emotional processing during speech communication and
positive symptoms in schizophrenia

Fumiaki Ito, MD, PhD,** Kazunori Matsumoto, MD, PhD,? Tetsuo Miyakoshi, MD, PhD,?
Noriyuki Ohmuro, MD, PhD,' Tomohiro Uchida, php? and Hiroo Matsuoka, MD, PhD"
Departments of Psychiatry, *Preventive Psychiatry, Tohoku University Graduate School of Medicine, Sendai and *Chiba

Prison, Chiba, Japan

Aims: The recognition of emotion is often impaired
in patients with schizophrenia. The relationship of
this deficit with symptoms of psychosis remains
unclear. In the current study, we investigated the rela-
tionship between emotional processing and positive
psychotic symptoms in schizophrenia.

Methods: Twenty-eight patients with schizophrenia
and 37 healthy participants were included in the
study. They were instructed to listen to a set of sen-
tences and judge whether the emotional valence
expressed verbally and that expressed by affective
prosody were congruous or incongruous.

Results: Overall, the patients with schizophrenia
had more inaccurate responses than the healthy

participants and the poor performance was promi-
nent when the patients processed affectively negative
scenarios. The percentage of accurate responses nega-
tively correlated with the severity of positive symp-
toms when the scenarios and/or the affective prosody
had a negative valence.

Conclusion: Patients with schizophrenia appear to
have impaired function in the processing of negative
verbal information. Impaired processing of negative
verbal and prosodic information seems to be associ-
ated with positive symptoms in schizophrenia.

Key words: cognition, emotion, positive symptoms,
schizophrenia.

OCIAL COGNITION AND emotional processing,

which are mutually related and crucial for day-to-
day communication, are impaired in patients with
schizophrenia.’”® Misinterpretation of social interac-
tions and events, rather than neutral or impersonal
events, might contribute to the development and
maintenance of positive psychotic symptoms.*
Human communication usually comprises exchange
of non-verbal and verbal messages; in speech com-
munication, individuals must decode the emotions
conveyed by prosody as well as the literal semantics
of utterances in order to accurately interpret what

*Correspondence: Fumiaki Ito, MD, PhD, Department of Psychiatry,
Tohoku University Graduate School of Medicine, 1-1 Seiryo-machi,
Aoba-ku, Sendai, Miyagi 980-8574, Japan.
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others intend to communicate. The ability to detect
congruency in these two sources of information is
necessary for understanding any complex interper-
sonal message, such as a joke, irony, or sarcasm, and
for correctly interpreting social interactions. Studies
have shown that this ability is impaired in patients
with schizophrenia,>” and some authors have shown
that such impairment is related to paranoid symp-
tomatology.®?

Emotional perception, which is regarded as one of
the main components of social cognition,*® is known
to be impaired in patients with schizophrenia.
Patients with schizophrenia find it difficult to recog-
nize emotions conveyed by facial expressions’®*? or
prosody.’®!* These non-verbal modes of emotional
perception are compromised to a greater extent
when the stimuli have an emotionally negative
valence.’®1¢-1® This implies that in patients with
schizophrenia, an emotionally salient stimulus

© 2013 The Authors
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would have an impact on emotional perception
and cognitive function.' Furthermore, negative emo-
tional processing is considered to be associated
with the development and maintenance of positive
symptoms.?>?* Patients with persecutory delusions
selectively attend to negative information® and pref-

erentially recall negative episodes.” The speech of

patients with positive symptoms becomes markedly
more disordered when they encounter a negative
affect.”

A previous study'® demonstrated that patients with
schizophrenia had deficits in emotional identifi-
cation while listening to conversations with negative
prosody. However, no study has investigated patients’
ability to match the emotional valence of semantic
content with affective prosody and whether this
ability could be affected by negative semantic content
and/or prosody. Additionally, no previous study has
examined the association between negative prosody
and positive symptoms in schizophrenia.

To address this gap in the literature, the present
study investigated the ability of patients with schizo-
phrenia to detect either congruence or incongruence
between semantic content and affective prosody. We
also examined the influence of emotional valence on
patients’ ability to match these two sources of infor-
mation. We hypothesized that: (i) patients would be
less adept at matching verbal and non-verbal infor-
mation, especially when the two sources of informa-
tion were incongruent, as compared to healthy
individuals; (ii) the impairment would be more
prominent in the case of negative emotions presented
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verbally and non-verbally; and (iii) positive psy-
chotic symptoms would be associated with negative
emotional processing.

METHOD

Participants

Our sample included 28 patients (17 men and 11
women) recruited from the Tohoku University Hospi-
tal. Patients were diagnosed with schizophrenia
(n = 26) or schizophreniform disorder (n = 2) accord-
ingto criteria described in the DSM-IV. Patients’ symp-
toms were assessed on the day of testing by using
the Brief Psychiatric Rating Scale (BPRS). Total BPRS
scores, as well as positive symptoms (‘Conceptual
disorganization,” ‘Suspiciousness,’ ‘Hallucinatory
behavior,” ‘Unusual thought content’) and negative
symptoms (‘Emotional withdrawal,’ ‘Motor retarda-
tion,” ‘Blunted affect’) subscales, were used in the
present study. Thirty-seven healthy volunteers (22
men and 15 women) were recruited as controls. No
participant reported abnormal hearing. Participants’
demographic and clinical characteristics are presented
in Table 1. Healthy participants had a significantly
higher level of education than did patients
(t{63] =5.27, P < 0.001). However, patients and con-
trols did not significantly differ in terms of age, sex,
and parents’ education level.

The Ethics Committee of Tohoku University
approved this study, and written informed consent
was obtained from all the participants.

Table 1. Demographic and clinical characteristics of subjects in the two study groups (mean + SD)

Chlorpromazine equivalents (mg/day)

) Healthy participants Patients with schizophrenia
Characteristic (n=37) (n=28) Statistical comparison
Age (years) 31.32+8.07 30.86+8.10 t=0.23; P=0.82
Education (years) 16.16+1.85 13.61+2.04 £=5.27; P<0.001
Parental education (years) 13.47 £2.52 13.10£2.22 t=0.61; P=0.54
Duration of illness (years) 6.92+7.29
BPRS scores
Total score 20.71+6.46
Positive symptoms score 7.86 £3.80
Negative symptoms score 4.391+2.88
GAF 46.18 £15.69

561.35 +£425.89

BPRS, Brief Psychiatric Rating Scale; GAF, Global Assessment of Functioning.
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Stimuli and materials

Verbal stimuli were presented to the participants, and
their ability to judge the congruence or incongruence
of the semantic content and affective prosody was
evaluated. The verbal stimuli provided were short,
declarative sentences in Japanese that carried an emo-
tionally positive (e.g. happy) or negative (e.g. sad or
angry) message: e.g. ‘Daigaku ni goukaku sita [I passed
the entrance exam]’ and ‘Okane wo nusumarechatta
[My money was stolen].” Emotional valence was rated
by a set of healthy volunteers (n = 12), and scenarios
closest to the positive and negative ends of the rating
scale were selected. A Japanese amateur actress, who
used two emotional intonations - positive and nega-
tive — provided the voice for the selected scenarios.
The emotional valence of affective prosody was also
rated by healthy volunteers (n = 12), and 48 auditory
stimuli that received ratings closest to the positive and
negative ends of the scale were selected. There were 12
auditory stimuli for each of the four conditions: posi-
tive scenarios with positive affective prosody, positive
scenarios with negative affective prosody, negative
scenarios with positive affective prosody, and negative
scenarios with negative affective prosody. The mean
number of syllables in the sentences was 11.4
(SD =0.9), and the mean duration of the audio dips
was 1.8 seconds (SD =0.3).

Test procedure

Testing was conducted in a quiet room, free from
auditory and visual distractions. Each participant
wore a-pair of headphones, and the volume was
adjusted to ensure that he/she could hear the
recorded sound without any difficulty. The partici-
pant was instructed to carefully listen to each audi-
tory stimulus presented and judge whether the
scenario and the affective prosody were congruous
(i-e. a positively intoned positive scenario or a nega-

Psychiatry and Clinical Neurosciences 2013; 67: 526-531

tively intoned negative scenario) or incongruous
(i.e. a positively intoned negative scenario or a nega-
tively intoned positive scenario) by pressing one
of two buttons on a response box. The stimuli
were presented in a pseudorandomized order at 7-s
intervals.

Data analysis

Task accuracy was measured in terms of the percent-
age of correct responses. This percentage was submit-
ted to a three-way repeated-measures ANOVA in which
the semantic content of the stimuli (2: positive or
negative) and affective prosody (2: positive or nega-
tive) were within-subjects factors and group (2:
patient or control) was the between-subjects factor,
and all factors were fixed. Post-hoc analyses were
performed using a two-way ANOVA or Student's t-test.
Spearman’s rank-order correlation coefficients were
calculated between the accuracy of the participants’
responses and their symptom scores.

Statistical analyses were performed using Spss 20.0
(IBM Japan, Tokyo, Japan).

RESULTS

For each of the four conditions, the mean percentage
of correct responses is shown in Table 2. Although
the accuracy data was skewed, the assumption of
sphericity was not violated because there were only
two levels of the repeated-measures factors.”® The
three-way ANOVA revealed a significant main effect
of semantic content (F[1,63]=34.72, P<0.001),
prosody (F[1,63]=7.72, P=0.009), and group
(F[1,63] =4.82, P=0.032). There was no significant
interaction among semantic content, prosody, and
group (F[1,63] = 0.27, P=0.61).

The analysis did reveal a significant interaction
between semantic content and group (F[1,63]=
5.50, P=0.022). Post-hoc analysis of this interaction

Table 2. Percentage of correct responses in the four conditions (mean + SD)

Condition

Healthy participants (n =37)

Patients with schizophrenia (n = 28)

Positive scenarios/positive affective prosody 98.20+7.39
Positive scenarios/negative affective prosody 95.96+8.00
Negative scenarios/positive affective prosody 96.18 £8.00
Negative scenarios/negative affective prosody 90.55+8.15

93.76 £17.21
92.56 £15.78
86.92+£20.21
82.15+26.62

© 2013 The Authors
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revealed that patients had significantly more inaccu-

rate responses than did healthy participants when the

scenarios were negative (£[63] = 2.54, P=0.014) but
not when the scenarios were positive (¢[63]=1.41,
P=0.164).

The percentage of correct responses negatively cor-
related with positive symptom BPRS scores when
the scenarios were negative (p =—0.38, P=0.044), as
well as when the affective prosody was negative
(p=-0.39, P=0.039). There was no significant cor-
relation between -the daily dose of antipsychotic
medications taken and the accuracy of the patients’
responses. ‘

DISCUSSION

In general, the patients with schizophrenia in our
study performed poorly on the test for the detection of
congruence or incongruence between the semantic
content and affective prosody. This result may explain
their difficulty in recognizing what others intend to
say in day-to-day speech communication.” This poor
performance was influenced by negative semantic
content in the stimuli: the patients had more inaccu-
rate responses than the healthy participants when the
patients processed affectively negative scenarios, but
not when they processed affectively positive scenarios.
This finding is consistent with studies suggesting
impaired processing of negative emotions in patients
with schizophrenia.'®'*1¢1® However, the present
findings are inconsistent with a study that demon-
strated a disturbance in emotion identification for
scenarios with negative prosody among patients with
schizophrenia.’® One possible explanation for this
discrepancy might be differences in task demands
between the two studies. Estimation of a speaker’s
emotion was necessary in the previous study, whereas
matching the valence of semantic content and
prosody was assessed in the present study, regardless
of a speaker’s emotional state. Comprehension of
negative prosody might be disturbed in schizophrenia
when a more complicated level of emotional recogni-
tion is necessary.

Contrary to our prediction, the incongruence
between verbal and prosodic information did not
affect the patients’ performance. This may be attrib-
utable to the difficulty experienced by these patients
in judging negative scenarios intoned by negative
affective prosody as congruent. Task performance by
patients may be influenced to a greater extent by
negative semantic content in stimuli than by the
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incongruence between the semantic content and
affective prosody.

A prominent correlation was observed between the
positive symptoms of schizophrenia and inaccurate
responses when the patients processed affectively
negative information but not when they processed
positive information. This result seems comnsistent
with those of previous studies that showed that delu-
sional patients experience difficulties in processing
negative information.”***° During complex commu-
nication, patients with paranoid delusions might be
particularly sensitive to a negative emotion that is
verbally expressed.’! In patients with paranoid symp-
toms, affectively negative information might com-
promise their on-line understanding of what others
intend to communicate.?

Affective prosody did not significantly affect the
overall performance of the patients with schizophre-
nia; however, the severity of positive symptoms nega-
tively ‘correlated with the percentage of accurate
responses obtained with affectively negative prosody.
This correlation agrees with the results of studies
that showed an association between the positive
symptoms of patients with schizophrenia and
their impaired ability to discriminate prosody.’**
However, in contrast to a previous study that found
non-specific emotional prosodic disturbances among
patients with auditory hallucinations,® the present
study suggests a specific association between negative
prosodic processing and positive symptoms in
schizophrenia for the first time. Thus, impaired pro-
cessing of a negative emotion conveyed by either
prosody or semantic content might be related to the
development and maintenance of positive symptoms
of schizophrenia.?*-**

The limitations of the present study should be taken
into account. First, at the time of testing, most of
the patients were under neuroleptic medication.
Although we found no significant correlation between
the use of antipsychotic medications and response
accuracy, we cannot neglect the possible effects of
neuroleptic medication on the emotional processing
of auditory information. Second, the patients and
healthy controls differed in terms of their education
level, possibly because of the disease process itself.
However, there were no differences between the
patients and controls in terms of their parents’ educa-
tion level, which is thought to be a better indicator of
socioeconomic and educational status than the par-
ticipants’ own education level. Finally, task accuracy
was generally high for both groups (indicating ceiling

© 2013 The Authors
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effects), which might prevent us from detecting differ-
ences in performance between the groups using this
type of task.

In conclusion, the present results suggest that
patients with schizophrenia are less capable than
healthy controls of integrating verbal and non-verbal
information when negative emotions are verbally
presented. Additionally, impaired processing of nega-
tive emotion conveyed by prosody and/or semantic
content appears to be associated with positive psy-
chotic symptoms.
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