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Patients with bipolar disorder present deficits in
facial emotion perception, both during a manic ep-
isode as well as upon recovery. Our goal in the
present study was to investigate the ability of re-
mitted patients with bipolar disorder to perceive
affective prosody and to explore potential differ-
ences in the specific emotions that are troublesome
for them. Participants included 19 patients with
bipolar disorder I, currently in remission, and 22
healthy comparison subjects, matched on age, edu-
cation, and gender. An affective prosody test
(APT) was administered to all participants. Bipo-
lar patients had significantly lower overall scores
on the APT than healthy individuals. This im-
pairment was specific to female patients and cer-
tain emotions (e.g., fear and surprise).

(The Journal of Neuropsychiatry and Clinical
Neurosciences 2007; 19:436–440)

Affect perception refers to the ability to accurately
perceive, interpret, and process emotional expres-

sions in others, and it is an important aspect of human
social communication.1,2 The two main modalities for
receiving information regarding emotion are visual, par-
ticularly facial expressions, and auditory, specifically
voice and music.3 Affective prosody is the nonlexical
component of speech that can communicate information
about the emotional state of others. Perception of affec-
tive prosody refers to the recognition of emotion from
prosodic intonation.4

Psychiatric disorders associated with poor social func-
tioning, like schizophrenia, have also been associated
with deficits in the recognition of facial expressions,5–14

as well as of affective prosody.7,10,11,15–17 In fact, such def-
icits appear to contribute directly to social dysfunction
in schizophrenia by leading to impaired communication
and difficulties in interpersonal relations, occupational
functioning, and grooming/hygiene.11,18–20 Despite the
findings suggesting that patients with bipolar disorder
present a high incidence of psychosocial difficulties even
during remission,21–24 which contribute significantly to
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poor prognosis, few studies have examined facial affect
perception in patients with bipolar disorder, and even
fewer studies have addressed affective prosody recog-
nition in bipolar disorder.

Findings regarding facial affect recognition in patients
with bipolar disorder have been inconsistent. Several
studies of patients with bipolar disorder, currently
manic or mixed, reported difficulties in decoding facial
emotions.25–28 Those studies examining facial affect rec-
ognition in euthymic patients, however, have reported
inconsistent findings. Currently euthymic5 or clinically
stable,29 although not remitted, patients with bipolar
disorder, were found to be impaired on facial affect rec-
ognition tests. In contrast, a mixed group of patients
with affective psychoses,10 suffering from both depres-
sive and bipolar disorder, or bipolar disorder in remis-
sion,26,30 were not impaired in facial affect processing.
Finally, in another study, a group of euthymic patients
with bipolar disorder showed enhanced recognition of
facial expressions of disgust compared with a group of
healthy comparison subjects.31

Very few studies have explored the perception of
prosody, either affective or semantic, in bipolar disorder.
Patients with mania performed more poorly than
healthy participants on affective, but not stress (entail-
ing decisions about semantic meaning), prosody com-
prehension.32 Remitted patients with general affective
psychoses, however, performed as well as healthy in-
dividuals on linguistic and affective prosody, and, con-
sequently, there were no differences in specific emotion
categories between the two groups.10

Our purpose in undertaking the present study was to
investigate the ability of remitted patients with bipolar
disorder I to perceive affective prosody and to explore
the specific emotions that might be troublesome for
them. Despite the inconsistent findings reported previ-
ously, we expected that patients with bipolar disorder I,
even in remission, would demonstrate difficulties in af-
fective prosody perception, given their continued diffi-
culties in social functioning. We had no basis on which
to predict which particular emotions, however, would
pose the greatest difficulty for these patients.

METHOD

Participants comprised 19 (eight men) remitted patients
with a diagnosis of bipolar disorder I and 22 (nine men)
healthy subjects. Participants in the two groups gave

their informed consent and experimenters adhered to
international ethical standards relating to research par-
ticipation. Patients with bipolar disorder were recruited
from the outpatient services of two university psychi-
atric departments, while the healthy participants were
recruited from the community; frequency matching was
used in order to match patients and healthy subjects
(case-controlled study). Patients had a mean age of 39.32
(SD�10.72, range�24 to 57) years and a mean educa-
tion level of 12.16 (SD�2.83, range�6 to 18) years,
while healthy individuals had a mean age of 38.95
(SD�10.72, range�26 to 61) years and a mean educa-
tion level of 12.27 (SD�2.07, range�6 to 16) years. The
mean age of onset of bipolar disorder was 26.05
(SD�7.19, range�17 to 44) years and their mean du-
ration of illness was 13.26 (SD�10.24, range�2 to 36)
years.

All patients were diagnosed according to DSM-IV cri-
teria.33 Diagnosis was confirmed with the Greek version
(translation-adaptation to the Greek language by S. Ber-
atis) of the Mini International Neuropsychiatric Inter-
view (MINI).34 In order to ensure symptom recovery,
patients were included only if they had a score of eight
or less on the Montgomery-Asberg Depression Rating
Scale (MADRS)35 and the Young Mania Rating Scale
(YMRS).36 Their mean score on the MADRS was 1.53
(SD�2.61, range�0 to 8) and on the YMRS was 3.16
(SD�2.48, range�0 to 8). Diagnoses and ratings of psy-
chopathology were conducted by a psychiatrist (V.P.B.).

Exclusion criteria for both groups included neurolog-
ical and developmental disorders, a history of head in-
jury, alcohol or drug abuse during the 6-month period
prior to testing, and any physical illness that may have
affected the participants’ cognitive performance. Addi-
tional criteria for healthy participants were a history of
a psychiatric disorder or treatment and a family history
of psychosis. All healthy participants were screened
with a semistructured interview by one of the experi-
menters (T.T.) before entering the study under the close
supervision of the first and second authors (V.P.B.,
M.H.K.).

All of the patients were receiving the appropriate
medication, antiepileptics, lithium, atypical antipsy-
chotics, and antidepressants, either as monotherapy or
in various combinations, to ensure mood stabilization at
the time of the study: 14 were on an atypical antipsy-
chotic, two on a classical antipsychotic, 14 on a mood
stabilizer, and three on an antidepressant.
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TABLE 1. Participant Demographic Characteristics, Clinical Data, and Test Scores

Variables Patients With Bipolar Disorder (SD) (N�19) Healthy Comparison Subjects (SD) (N�22)

Age 39.32 (10.72), range: 24 to 57 38.95 (10.31), range: 26 to 61
Sex: M/F 8/11 9/13
Level of education (years) 12.16 (2.83), range: 6 to 18 12.27 (2.07), range: 6 to 16
Duration of illness (years) 13.26 (10.24), range: 2 to 36 �
Age of onset 26.05 (7.19), range: 17 to 44 �
YMRS 3.16 (2.48), range: 0 to 8 �
MADRS 1.53 (2.61), range: 0 to 8 �
APT (total scores) 20.84 (4.00), range: 15 to 27 24.32 (3.59), range: 16 to 30

YMRS�Young Mania Rating Scale; MADRS�Montgomery-Asberg Depression Rating Scale; APT�Affective Prosody Test

Demographic characteristics of the two groups, as
well as patient clinical data, are presented in Table 1.

Affective Prosody Test (APT)
In this test, 30 audiorecorded sentences of emotionally
neutral content (e.g., “Today is Wednesday”) were pre-
sented with prosodic intonation by a male actor por-
traying one of the basic emotions (happiness, sadness,
surprise, fear, and anger, as well as neutral intonation)
with five examples of each emotion.37 The participants
had a list of the options in front of them and made their
choice after hearing each sentence. A training trial, in
which participants heard the same sentence repeated
with each of the above six prosodic intonations, pre-
ceded the experiment.

The psychometric properties of the APT have been
demonstrated previously.37 It has high internal consis-
tency for the Greek population; its validity was also es-
tablished, as it differentiated healthy adults from stroke
patients. Finally, performance on the APT was influ-
enced by education and age (decreased performance
was associated with lower levels of education and
greater age) but not by gender.

Statistical Analyses
Group comparisons (patients with bipolar disorder and
healthy comparison subjects) were conducted with two-
tailed t tests, for continuous demographic data, and with
chi-square tests, for categorical data. Repeated measures
analyses of variance (ANOVAs) were calculated, with
group (patients with bipolar disorder, comparison sub-
jects) and gender (male, female) as the between-group
factors, and the six emotion categories (happiness, sad-
ness, surprise, fear, anger, and neutral) as the within-
subject factors. As the distribution of the six emotions
were generally not normal, planned pairwise compari-
sons between the two gender groups were conducted
with Mann-Whitney tests. The relationship between

performance on the six emotion categories with clinical
variables (residual symptoms of mania and depression,
age of onset, and duration of illness) was explored with
two-tailed Spearman correlation coefficients.

RESULTS

Patients with bipolar disorder and healthy individuals
did not differ significantly in age [t (39) � 0.11, p�0.91],
level of education [t (39) � �0.08, p�0.94], and male
to female ratio [chi-square(1) � 0.06, p�0.94] (Table 1).

Repeated ANOVAs revealed a significant main effect
for group (F [1, 37] � 6.72, p�0.014), with patients per-
forming more poorly than comparison subjects. The
mean accuracy of the patients on the APT was 69.47%
(SD�13.35) and that of healthy comparison subjects
was 81.06% (SD� 11.97). Furthermore, there was a sig-
nificant main effect for emotion categories (F [5, 185] �

7.39, p�0.001) but no interaction of group � emotion
categories (F [5, 185] � 0.23, p�0.95). In fact, the rank
order of the six emotions from highest to lowest mean
scores was similar in both groups. For the healthy par-
ticipants the order was: neutral, happiness, fear, sur-
prise, and anger/sadness, while for the bipolar patients
the order was: neutral, happiness, surprise, anger, fear,
and sadness.

The three-way interaction of group � gender � emo-
tion categories was significant (F [5, 185] � 3.95, p�

0.002), suggesting that female and male patients pre-
sented a different deficit profile with respect to the six
prosody emotions. Women with bipolar disorder per-
formed more poorly than healthy women on fear
(U�24.00, p�0.005) and surprise (U�37.00, p�0.047)
but not on happiness (U�40.50, p�0.072), sadness
(U�47.00, p�0.17), anger (U�50.00, p�0.23), and neu-
tral intonation (U�39.00, p�0.063). On the other hand,
men with bipolar disorder did not differ in their perfor-
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mance from healthy men in any of the six emotion cate-
gories (fear: U�28.00, p�0.48; happiness: U�31.00,
p�0.67; surprise: U�33.00, p�0.82; sadness: U�27.00,
p�0.42; anger: U�21.00, p�0.17; neutral intonation:
U�35.50, p�0.96).

There was only a marginal positive correlation be-
tween residual depression symptoms, as measured by
the MADRS, and performance on fear (r [19]�0.43,
r�0.066) and neutral intonation (r [19]��0.44, r�
0.058).

DISCUSSION

Remitted patients with bipolar disorder I in the present
study were impaired in the perception of affective pros-
ody, as compared with age-, gender-, and education-
matched healthy individuals. We also found an unex-
pected gender difference in the patient group, wherein
female, but not male patients were impaired on affective
prosody perception. With regard to each emotion type
separately, female patients performed poorly on fear
and surprise. The different deficit pattern that we found
between male and female patients could not be attrib-
uted to differences in demographic or clinical character-
istics between the sexes.

Our results contradict the findings of at least one in-
vestigation of affective prosody in patients with schizo-
phrenia and patients with affective psychoses.10 In this
study, remitted patients with affective psychoses per-
formed as well as healthy individuals on affective pros-
ody. The mixed affective psychoses group, however,
consisted of 23 remitted patients, 10 patients with major
depression and 13 patients with bipolar disorder. In the
same study, the affective psychoses group was not im-
paired on any specific emotions relative to healthy com-
parison subjects.

In contrast, our findings of impaired affective prosody
perception (particularly fear perception) in remitted pa-
tients with bipolar disorder are in accordance with other
reports. More specifically, our results are consistent with
those indicating poor overall affective processing5 in re-

mitted patients with bipolar disorder. Also, at least one
study has indicated specific difficulties in the perception
of fear (when presented in the visual modality)29 in a
group of remitted patients with bipolar disorder.

The present findings are consistent with the notion
that many of the symptoms experienced by patients
with bipolar disorder, including irritability, distractibil-
ity, and emotional lability, would appear to be associ-
ated with abnormalities in emotion processing, includ-
ing the experience of emotions of inappropriately high
intensity in relation to the context in which they occur,
and an inability to regulate mood.38 Our findings of im-
paired affect perception, regardless of stimulus modal-
ity, during the remission phase of bipolar disorder sug-
gest that this difficulty is not restricted to manic or
mixed episodes, but represents a more enduring deficit
that might predispose patients to subsequent relapses.
In fact, even during remission, patients with bipolar dis-
order have a high incidence of psychosocial difficulties.
These difficulties may contribute significantly to poor
prognosis,21–24 and may even be as severe as those of
patients with schizophrenia.23 It has been estimated that
30% to 50% of largely remitted patients fail to attain pre-
morbid levels of psychosocial functioning.39 In patients
with schizophrenia, affective prosody impairment was
found to be related to dysfunction in occupational per-
formance.11 Similarly, inaccurate “affect recognition,” a
composite index based on measures of vocal and facial
affect identification, was found to be associated with
poor interpersonal relationships.20 It is possible that im-
paired affective prosody recognition in remitted patients
with bipolar disorder might contribute to the interper-
sonal and occupational problems observed in those pa-
tients even during interepisode recovery, especially for
female patients.

In summary, patients with bipolar disorder, currently
in remission, presented significant impairment in the
recognition of affective prosody. This impairment was
specific to female patients and certain emotions, such as
fear and surprise. Future studies should explore the con-
sequences of these deficits on the social and interper-
sonal functioning of remitted patients with bipolar dis-
order, especially female patients, more directly.
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