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Objective: Behavioral, electrophysiologi-
cal, and imaging studies have found evi-
dence that anxiety disorders are associ-
ated with left hemisphere dysfunction or
higher than normal activation of right
hemisphere regions. Few studies, how-
ever, have examined hemispheric asym-
metries of function in social phobia, and
the influence of comorbidity with depres-
sive disorders is unknown. The present
study used dichotic listening tests to as-
sess lateralized cognitive processing in pa-
tients with social phobia, depression, or
comorbid social phobia and depression.

Method: The study used a two-by-two
factorial design in which one factor was
social phobia (present versus absent) and
the second factor was depressive disorder
(present versus absent). A total of 125 un-
medicated patients with social phobia,
depressive disorder, or comorbid social
phobia and depressive disorder and 44
healthy comparison subjects were tested

on dichotic fused-words, consonant-
vowel syllable, and complex tone tests.

Results: Patients with social phobia with
or without a comorbid depressive disorder
had a smaller left hemisphere advantage
for processing words and syllables, com-
pared with subjects without social phobia,
whereas no difference between groups
was found in the right hemisphere advan-
tage for processing complex tones. De-
pressed women had a larger left hemi-
sphere advantage for processing words,
compared with nondepressed women, but
this difference was not seen among men.

Conclusions: The results support the hy-
pothesis that social phobia is associated
with dysfunction of left hemisphere re-
gions mediating verbal processing. Given
the importance of verbal processes in so-
cial interactions, this dysfunction may
contribute to the stress and difficulty ex-
perienced by patients with social phobia
in social situations.

(Am J Psychiatry 2004; 161:72–78)

Neuroimaging and electrophysiological studies have
found evidence that panic disorder is associated with
lower than normal activation of the left parietal or supe-
rior temporal cortex and relatively greater activation of the
right than of the left frontal or hippocampal regions (1–3).
Although few studies have examined regional brain acti-
vation in social phobia, enhanced activation of the right
frontal-temporal regions was found in the EEGs of pa-
tients with social phobia during provocation of fear or
anxiety (4). Greater activation of the amygdala has been
found in social phobia, but there is conflicting evidence
about whether this activation involves primarily the right
or left amygdala (5, 6).

Given the high rate of comorbidity of anxiety and de-
pressive disorders (7), an important issue is the extent to
which these abnormalities of regional hemispheric activa-
tion are specific to anxiety disorders or reflect the pres-
ence of comorbidity with depression. In a study measur-
ing EEG in a resting state (8), patients with comorbidity of
an anxiety disorder and major depressive disorder showed
greater activity in the right than in the left hemisphere
over frontal and more posterior sites. In contrast, patients

with major depressive disorder alone showed less activity
over the right than over the left posterior sites, and neither
they nor the healthy comparison subjects in that study
had asymmetry of activity in frontal sites.

Studies using behavioral laterality tests have found evi-
dence of left hemisphere dysfunction (9, 10) or bias favor-
ing right hemisphere processing (11, 12) in subjects with
anxiety disorders or high levels of trait anxiety. We have
used dichotic listening tests to examine lateralized cogni-
tive processing in patients with comorbid anxiety and de-
pressive disorders (13). In dichotic tests, paired stimuli
(two different words or two different tones) are simulta-
neously presented to the two ears, and the difference in
perceiving the stimulus in the right and left ear provides
an index of perceptual asymmetry. On the Fused Rhymed
Words Test (14), healthy adults are more likely to perceive
the word in the right ear, i.e., to show a right-ear advan-
tage, which reflects the dominance of contralateral left
hemisphere regions for language-related processing. In
contrast, the Complex Tone Test (15) yields a left-ear ad-
vantage in healthy adults that is indicative of right hemi-
sphere dominance for processing of tonal stimuli. In our
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prior study, patients with comorbidity of an anxiety disor-
der and major depressive disorder differed from patients
with major depressive disorder alone in having less left
hemisphere advantage for fused words and a greater right
hemisphere advantage for complex tones (13). It is not,
however, clear whether this evidence of left hemisphere
dysfunction or bias toward right hemispheric processing
is associated with having an anxiety disorder or with co-
morbidity of anxiety and depressive disorders. Our prior
study was limited by the lack of patients with an anxiety
disorder alone and by inclusion of a heterogeneous mix of
patients with different anxiety disorders.

The present study was designed to overcome these lim-
itations by assessing dichotic listening measures of later-
alized cognitive processing in groups of patients with so-
cial phobia alone, with a depressive disorder alone, or with
comorbidity of social phobia and a depressive disorder.
On the basis of prior findings, we predicted that patients
with social phobia either with or without a comorbid de-
pressive disorder would show a smaller left hemisphere
advantage for fused words and a greater right hemisphere
advantage for complex tones, compared to subjects with-
out social phobia, i.e., patients with a depressive disorder
alone and healthy comparison subjects. Moreover, the di-
chotic listening tests yield separate measures of accuracy
for perceiving syllables or complex tones in each ear.
Given the predominance of contralateral projections from
ear to auditory cortex, these absolute accuracy measures
provide additional information concerning the source of
differences in perceptual asymmetry between groups.
Thus, left hemisphere dysfunction in subjects with social
phobia would be expected to result in poorer right-ear ac-
curacy for perceiving syllables in that group, compared to
subjects without social phobia, whereas right hemisphere
hyperactivation would result in increased left-ear accu-
racy for perceiving complex tones in subjects with social
phobia, compared to subjects without social phobia.

Method

Subjects

A factorial design with two grouping factors was used to con-
trast the dichotic listening performance of subjects with versus
without social phobia as one factor and subjects with versus with-
out a depressive disorder as the second factor. The four cells in
this two-by-two design were 1) patients with social phobia but no
depressive disorder (N=25), 2) patients with social phobia and a
comorbid depressive disorder (N=18), 3) patients with a depres-
sive disorder but no anxiety disorder (N=82), and 4) healthy com-
parison subjects with neither disorder (N=44). The patients were
recruited from the Anxiety Disorders Clinic and Depression Eval-
uation Service at New York State Psychiatric Institute. Semistruc-
tured diagnostic interviews of the patients were carried out by re-
search psychiatrists at these units before the dichotic listening
tests. Patients in group 1 met the DSM-IV criteria for a principal
diagnosis of social phobia (mostly generalized subtype) without a
current depressive disorder, those in group 2 met the DSM-IV cri-
teria for current social phobia and also major depressive disorder
(N=10), dysthymic disorder (N=5), or both disorders (N=3), and

those in group 3 met the DSM-IV criteria for current major de-
pressive disorder (N=48), dysthymic disorder (N=20), or both dis-
orders (N=14) without social phobia or other anxiety disorder.
(Both patients with a major depressive disorder and those with
dysthymic disorder were included because we have not found ev-
idence of a difference in perceptual asymmetry between patients
with those diagnoses [16]. Analysis of variance [ANOVA] compar-
ing the dichotic listening of patients with major depressive disor-
der, patients with dysthymic disorder, and patients with both dis-
orders did not reveal a significant difference among these groups
in perceptual asymmetry in the fused-words, consonant-vowel,
or complex tone tests.) The patients were drug-free for a mini-
mum of 7 days before testing, although most patients had been
unmedicated for a considerably longer period. We have not found
any effects of antidepressants on the dichotic listening perfor-
mance of depressed patients (17). Healthy comparison subjects
were recruited through notices to hospital staff and college stu-
dents and through advertisements in local newspapers. Potential
comparison subjects were screened with a semistructured inter-
view to exclude those with current or past psychopathology. Sub-
jects were excluded from the study if they had a hearing loss
greater than 30 dB in either ear at 500, 1,000, or 2,000 Hz or if they
had a hearing difference between ears that was greater than 10
dB. Subjects were also excluded if they had current substance
abuse or a history of head trauma or other neurological disorder.
After a complete description of the study to the subjects, written
informed consent was obtained.

Table 1 summarizes the characteristics of the subjects in the
four groups. About two-thirds of the patients with social phobia
alone were men, whereas two-thirds of those in the group with
comorbid disorders were women. Gender was therefore included
as a variable in the analysis of the dichotic listening data (see later
discussion). ANOVAs comparing the four groups found no signif-
icant differences in age or education level. All subjects were right-
handed, and no difference among groups was found in the Edin-
burgh Handedness Inventory (18) handedness laterality quotient.
A laterality quotient of 100 signifies complete right-hand prefer-
ence, and –100 indicates complete left-hand preference. Beck De-
pression Inventory (19) scores differed significantly among
groups (F=56.73, df=3, 165, p<0.001). Newman-Keuls post hoc
tests indicated that the comorbid and depressed groups had
higher Beck Depression Inventory scores than the social phobia
and comparison groups (p<0.05) and that the social phobia group
had a higher Beck Depression Inventory score than the compari-
son group (p<0.05). State-anxiety scores on the State-Trait Anxiety
Inventory (20) also differed significantly among groups (F=27.69,
df=3, 163, p<0.001). Post hoc comparisons indicated that all three
patient groups had significantly higher state anxiety scores than
the comparison group (p<0.05) and that the comorbid group had
a higher state anxiety score than the social phobia group (p<0.05).
The difference in Beck Depression Inventory scores between the
social phobia and comparison groups and the differences in
state-anxiety scores between the depressed and comparison
groups and between the comorbid and social phobia groups are
likely to reflect the lack of specificity of these self-report scales for
assessing depression as opposed to anxiety (21).

Procedure

Subjects were tested with the same dichotic fused-words and
complex tone tests used in our prior study (13) and also with a
consonant-vowel syllable test (22). The order of these tests was
counterbalanced across subjects. The tests are described in detail
in prior reports (13–15, 22), and a brief description of each is given
here.

Fused-words test. The Fused Rhymed Words Test (14) consists
of 15 different single-syllable word pairs, in which the paired
words differ only in the initial consonant (e.g., coat, goat). All
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words begin with one of six stop consonants (b, d, p, t, g, k) and are
presented in natural speech spoken by a male voice. When pre-
sented dichotically, paired words fuse into a single percept. Sub-
jects indicate what word they heard by marking a line through it
on a prepared answer sheet that has four possible responses, in-
cluding both members of the dichotic pair and two other words
differing from the dichotic stimuli only in the initial consonant.
After practice trials, each subject received four 30-item blocks for a
total of 120 trials. Orientation of headphones was reversed after
the first and third quarters to control for channel differences and
ear of presentation. The words were presented through a matched
pair of headphones (TDH-49 headphones, Northeastern Technol-
ogies, Glen Cove, N.Y.) at a comfortable level of 75 dB (SPL).

Syllable test. In the syllable test, a different consonant-vowel
syllable (ba, da, ga, ka, pa, or ta) is presented simultaneously to
each ear (22). Unlike the stimuli in the fused-words test, the sylla-
bles in both the right and the left ear can sometimes be perceived
by subjects. Subjects are therefore asked to report the two sylla-
bles that they think they heard on each trial by using a multiple-
choice answer sheet that contains a random ordering of the six
possible syllables. After 16 monaural and 14 dichotic practice tri-
als, each subject was tested in two blocks of 30 trials. The orienta-
tion of headphones was reversed after the first block. The tones
were presented at 75 dB (SPL).

Tone test. The Complex Tone Test (15) requires participants to
compare the pitch of a binaural complex tone to the pitches of a
dichotic pair of complex tones presented 1 second earlier. Sub-
jects point to a response card labeled “Yes” when the probe tone
is the same as either member of the previous dichotic pair or to a
card labeled “No” when it differs from both. The complex tones
are square waves with fundamental frequencies corresponding to
eight notes in the octave between C4 and C5. After 14 binaural
and 14 dichotic practice trials, participants were tested on four
blocks of 28 trials in which half of the probe tones matched a
member of the dichotic pair and half did not. Orientation of
headphones was reversed after the first and third blocks. The
tones were presented at 74 dB (SPL).

Data Analysis

The number of correct responses was scored for the right and
left ear presentations for each test. These scores were used to
compute a perceptual asymmetry score, i.e., 100(right – left)/

(right + left). These scores were analyzed using a two-by-two-by-
two-by-three ANOVA with three grouping factors, i.e., social pho-
bia (present/absent), depressive disorder (present/absent), and
gender (women/men), as well as one repeated measure variable,
i.e., three dichotic tests. Given significant interactions of the
group and test variables, separate two-by-two-by-two ANOVAs
were performed to evaluate the significance of group differences
on each test. A two-by-two-by-two-by-two ANOVA was also per-
formed on the absolute accuracy scores for the right and left ear
for the syllable and tone tests, with the variables being social pho-
bia, depressive disorder, gender, and ear. This analysis was not
performed on the data for the fused-words test because subjects’
accuracy was essentially 100% for the single response given on
each trial, i.e., subjects correctly reported one of the words pre-
sented to the right or left ear on virtually every trial.

Results

An ANOVA confirmed the expected difference in
perceptual asymmetry across tests (F=66.94, df=2, 322,
p<0.001), with the word and syllable tests yielding a left
hemisphere advantage (i.e., positive asymmetry scores)
and the tonal test yielding a right hemisphere advantage
(i.e., negative asymmetry scores). The ANOVA revealed a
significant main effect for social phobia (F=8.04, df=1, 161,
p=0.005), which reflects the generally smaller left hemi-
sphere advantage for words or syllables in subjects with
social phobia (i.e., subjects with social phobia alone and
those with comorbid social phobia and depressive disor-
der), compared to subjects without social phobia (i.e.,
those with depression alone and the healthy comparison
subjects). Most important, a significant social phobia-by-
test interaction was found (F=4.06, df=2, 322, p<0.05), in-
dicating that the difference in perceptual asymmetry be-
tween the subjects with versus without social phobia was
dependent on the test. This interaction is illustrated in
Figure 1, which shows the mean perceptual asymmetry
scores on the word, syllable, and tone tests for subjects

TABLE 1. Characteristics of Patients With Social Phobia, Comorbid Social Phobia and Depressive Disorder, or Depressive
Disorder and Healthy Comparison Subjects in a Study of Hemispheric Asymmetry of Function in Social Phobia

Variable

Patients With 
Social Phobia 

(N=25)

Patients With
Comorbid Social 

Phobia and Depressive 
Disorder (N=18)

Patients With 
Depressive 

Disorder (N=82)

Healthy
Comparison

Subjects (N=44)
N % N % N % N %

Gender
Women 8 32 12 67 42 51 25 57
Men 17 68 6 33 40 49 19 43

Mean SD Mean SD Mean SD Mean SD

Age (years) 35.0 11.2 35.8 11.2 35.5 10.2 35.5 8.5
Education (years)a 14.2 2.4 14.7 2.9 15.0 2.4 15.4 2.0
Handedness laterality quotientb 77.6 25.5 75.6 27.8 83.9 22.1 79.5 21.9
Beck Depression Inventory scorec 14.8 11.0 22.2 9.4 22.6 9.9 2.0 2.6
State-Trait Anxiety Inventory state anxiety  scored 55.9 13.3 62.4 9.9 59.6 11.1 42.8 7.7
a N=24 for the social phobia group; N=17 for the comorbid group; N=80 for the depressed group.
b Higher scores indicate greater right-hand preference.
c Significant difference among groups (F=56.73, df=3, 165, p<0.001); Newman-Keuls post hoc tests: comorbid group = depressed group > so-

cial phobia group > comparison group.
d N=80 for the depressed group; significant difference among groups (F=27.69, df=3, 163, p<0.001); Newman-Keuls post hoc tests: comorbid

group = depressed group, comorbid group > social phobia group, depressed group = social phobia group > comparison group.
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with versus without social phobia. A separate analysis of
asymmetry scores on each test yielded a main effect of so-
cial phobia for both the fused-words test (F=7.33, df=1,
161, p<0.01) and the syllable test (F=6.82, df=1, 161, p=
0.01), with a smaller left hemisphere advantage in patients
with social phobia. In contrast, there was no significant
difference among groups in right hemisphere advantage
for complex tones. The difference in perceptual asymme-
try between subjects with versus without social phobia
was not modulated by the presence of a depressive disor-
der or by gender, as indicated by the absence of significant
interactions of social phobia with these factors.

These findings were based on a design in which social
phobia (present/absent) and depressive disorder
(present/absent) were treated as independent variables.
An alternative, less powerful, statistical design would treat
the four groups as a single independent variable. Using
this design, there were significant differences among
groups in left hemisphere advantage for words (F=4.22,
df=3, 161, p<0.01) and syllables (F=2.85, df=3, 161, p<0.05)
but no difference in right hemisphere advantage for tones
(F=1.36, df=3, 161, n.s.). For words, Newman-Keuls post
hoc tests revealed a significant difference in left hemi-
sphere advantage between the patients with social phobia
alone and those with depression alone (p<0.05) but not
between the groups in the remaining comparisons. Nor
did the post hoc comparisons for the syllable test achieve
statistical significance.

The only significant effect of depression in the ANOVA
of asymmetry scores for the three dichotic tests was a de-
pression-by-test-by-gender interaction (F=4.66, df=1, 322,
p<0.05). The nature of that interaction is illustrated in
Figure 2, which shows the mean perceptual asymmetry
scores for women and men with versus without a depres-
sive disorder. Depressed women had a markedly larger left
hemisphere advantage for words, compared to nonde-
pressed women (t=2.88, df=85, p=0.005), but this differ-
ence was not evident for men, which was reflected in a
depression-by-gender interaction in the ANOVA of the
asymmetry scores for this test (F=4.64, df=1, 161, p<0.05).
A similar depression-by-gender interaction was present in
the ANOVA of the asymmetry scores for the syllable test
(F=3.98, df=1, 161, p<0.05) but not for the tone test. How-
ever, in a result that approached significance, depressed
men had a smaller right hemisphere advantage for tones,
compared to nondepressed men (t=1.82, df=80, p=0.07).
This difference was not evident for women.

The syllable and complex tone tests also permit analy-
ses of the absolute accuracy scores for each ear. These
analyses provide important information about whether
the smaller left hemisphere advantage for syllables in so-
cial phobia was due to poorer performance for items pre-
sented to the right ear or better left ear performance. An
ANOVA of the accuracy scores for the syllable test yielded
a significant interaction of social phobia and ear (F=6.97,
df=1, 161, p<0.01). Figure 3 shows the mean percentage of

correct responses for subjects with versus without social

phobia for syllables presented to the right or left ear. The

smaller left hemisphere advantage for patients with social

phobia was clearly due to their poorer right ear perfor-

mance. Separate analyses of the accuracy scores for each

ear revealed that subjects with social phobia had signifi-

cantly poorer right ear accuracy,  compared to subjects

without social phobia (F=11.00, df=1, 161, p=0.001). In

contrast, there was no significant difference between sub-

jects with versus without social phobia in accuracy for

perceiving syllables presented to the left ear. ANOVA of the

accuracy scores for the complex tones test did not reveal

any significant group difference for tones presented to the

right or the left ear.

FIGURE 1. Mean Perceptual Asymmetry Scores on the
Fused-Words, Consonant-Vowel Syllable, and Complex
Tone Dichotic Listening Tests for Subjects With and Without
Social Phobia

a Perceptual asymmetry score = 100 (right – left)/(right + left), based
on the number of correct responses for right- and left-ear presenta-
tions. Scores greater than zero indicate a right-ear (left brain) ad-
vantage; scores less than zero indicate a left-ear (right brain) advan-
tage.

b Scores for the Fused Rhymed Words Test, in which 15 different sin-
gle-syllable word pairs differing only in the initial consonant (e.g.,
coat, goat) are presented dichotically and subjects are asked to se-
lect which word they heard from four possible responses, including
both members of the dichotic pair and two other words differing
from the dichotic stimuli only in the initial consonant. Significant
main effect of social phobia (F=7.33, df=1, 161, p<0.01).

c Scores for the consonant-vowel syllable test, in which a different
consonant-vowel syllable (ba, da, ga, ka, pa, or ta) is presented si-
multaneously to each ear and subjects are asked to report the two
syllables they heard from among the six possible syllables. Signifi-
cant main effect of social phobia (F=6.82, df=1, 161, p=0.01).

d Scores for the complex tone test, on which subjects are asked to
compare the pitch of a binaural complex tone to the pitches of a di-
chotic pair of complex tones presented 1 second earlier. No signifi-
cant main effect of social phobia.
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Correlational analyses examined whether the smaller
left hemisphere advantage for words and syllables in so-
cial phobia was related to self-ratings of state anxiety on
the State-Trait Anxiety Inventory. Perceptual asymmetry
scores for words were not significantly associated with
state-anxiety scores for the patients with social phobia
either with or without a comorbid depressive disorder (r=
0.001, df=42, n.s.), the patients with a depressive disorder
alone (r=0.03, df=79, n.s.), or the comparison subjects (r=
–0.02, df=43, n.s.). The only significant correlation be-
tween perceptual asymmetry for syllables and state-anxi-
ety scores was seen for the comparison subjects (r=0.35,
df=43, p<0.05), with greater state anxiety being associated
with a larger left hemisphere advantage. When partial cor-
relations were computed with the scores on the Beck De-
pression Inventory controlled, the correlations between
perceptual asymmetry and state-anxiety scores remained
essentially the same as those reported earlier.

Discussion

Patients with social phobia had a smaller left hemi-
sphere advantage for perceiving dichotic words or conso-
nant-vowel syllables, compared with subjects without so-
cial phobia. Their poorer accuracy for perceiving syllables
in the right ear, compared to that for subjects without so-

cial phobia, as well as the absence of a group difference in
perceptual asymmetry for complex tones, supports the
hypothesis that social phobia is associated with dysfunc-
tion of left hemisphere regions mediating verbal process-
ing. This finding is consistent with evidence that anxiety
disorders are in general associated with left hemisphere
dysfunction on behavioral laterality tests (9, 10) and with
lower than normal metabolism or cerebral blood flow in
left temporoparietal regions (1, 2) that are thought to me-
diate phonetic processing of dichotic words or syllables
(23, 24).

The reduced left hemisphere processing of verbal stim-
uli in social phobia is not specific to this disorder but has
been found for obsessive-compulsive disorder (10) and
schizophrenia (24, 25). Patients with comorbid anxiety
and depressive disorders have also shown a smaller left
hemisphere advantage for dichotic fused words, com-
pared to those with a depressive disorder alone (13). The
findings of the present study support the conclusion that
the smaller left hemisphere advantage in the patients with
comorbid disorders was primarily due to the presence of
an anxiety disorder.

Although the patients with social phobia showed less
left hemisphere processing of verbal stimuli than the sub-
jects without social phobia, they did not show the pre-
dicted enhancement of right hemisphere advantage for

FIGURE 2. Mean Perceptual Asymmetry Scores on the Fused-Words, Consonant-Vowel Syllable, and Complex Tone Dichotic
Listening Tests for Women and Men With or Without a Depressive Disorder

a Perceptual asymmetry score = 100 (right – left)/(right + left), based on the number of correct responses for right- and left-ear presentations.
Scores greater than zero indicate a right-ear (left brain) advantage; scores less than zero indicate a left-ear (right brain) advantage.

b Scores for the Fused Rhymed Words Test, in which 15 different single-syllable word pairs differing only in the initial consonant (e.g., coat, goat)
are presented dichotically and subjects are asked to select which word they heard from four possible responses, including both members of
the dichotic pair and two other words differing from the dichotic stimuli only in the initial consonant. Significant depression-by-gender inter-
action (F=4.64, df=1, 161, p<0.05); significant difference between depressed and nondepressed women (t=2.88, df=85, p=0.005); no signifi-
cant difference between depressed and nondepressed men.

c Scores for the consonant-vowel syllable test, in which a different consonant-vowel syllable (ba, da, ga, ka, pa, or ta) is presented simulta-
neously to each ear and subjects are asked to report the two syllables they heard from among the six possible syllables. Significant depression-
by-gender interaction (F=3.98, df=1, 161, p<0.05).

d Scores for the complex tone test, on which subjects are asked to compare the pitch of a binaural complex tone to the pitches of a dichotic
pair of complex tones presented 1 second earlier. No significant depression-by-gender interaction.
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processing complex tones. In our prior study (13), patients
with comorbid anxiety and depressive disorders showed a
greater right hemisphere advantage for perceiving com-
plex tones, compared to depressed patients without an
anxiety disorder and healthy comparison subjects. How-
ever, this difference was not due to better left-ear accuracy
but to poorer right-ear accuracy. Given the predominantly
contralateral projections from ear to auditory cortex, this
finding is more suggestive of left hemisphere dysfunction
than of right hemisphere hyperactivation. Patients with
social phobia in the present study had poorer right-ear ac-
curacy for perceiving consonant-vowel syllables, com-
pared to subjects without social phobia, which is again
supportive of the hypothesis of left hemisphere dysfunc-
tion in anxiety disorders.

One could argue that the smaller left hemisphere ad-
vantage for verbal processing in social phobia is due to
greater performance anxiety during the tests in those pa-
tients. Previous research has found evidence that aversive
arousal can reduce the left hemisphere advantage for di-
chotic consonant-vowels (26). Although the lack of a cor-
relation of state-anxiety and perceptual asymmetry scores
provides no support for the effects of state anxiety on di-
chotic listening in patients with social phobia, self-ratings
on the State-Trait Anxiety Inventory may not provide an
accurate measure of performance anxiety during the di-
chotic tests. A study comparing dichotic listening perfor-
mance of patients with social phobia before treatment and
after clinical remission is needed to further examine the
state-versus-trait issue.

Given the importance of verbal processing in social sit-
uations, the deficit in left hemispheric processing of ver-
bal input in social phobia may be intrinsic to the disorder
and may contribute to the stress and compound the anxi-
ety experienced by patients with social phobia in these sit-
uations. Reports that persons with social phobia have dif-
ficulty taking in information when they are anxious and
self-conscious could reflect reduced verbal processing re-
sources. Cognitive behavior therapy techniques that en-
hance shifting patients’ focus of attention from self to the
social situation (27) may help patients allocate additional
resources to improve processing of verbal input.

Adults and adolescents with a depressive disorder with-
out an anxiety disorder have been found to show an ab-
normally large left hemisphere advantage for dichotic
fused words (13, 28). In the present study, depressed
women had a larger left hemisphere advantage for words,
compared to nondepressed women, but this difference
was not seen among men. Depressed women had about
twice the left hemisphere advantage, compared to nonde-
pressed women. The enhanced left hemisphere advantage
in depressed women is opposite the direction of the per-
ceptual asymmetry seen in social phobia, and gender did
not modulate perceptual asymmetry in social phobia.
These findings underscore the importance of taking co-

morbidity and gender into account in studies of hemi-
spheric asymmetry of function in depressive disorders.

A limitation of this study was the reliance on dichotic
listening tests that provide only indirect measures of later-
alized hemispheric function. The findings are, however,
consistent with neuroimaging (1, 2) and electrophysiolog-
ical (29) evidence of left temporoparietal hypoactivation
in anxiety disorders. Further studies using neuroimaging
and electrophysiological measures are needed to better
understand the basis for the left-lateralized deficit in ver-
bal processing in social phobia.
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