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Sumario
El presente estudio examinó la relación entre el reconocimiento 
dicótico del lenguaje y los estados de ansiedad. El estado de ansie-
dad, determinado por el inventario estatal de rasgos de ansiedad 
(STAI), fue medido antes y después de las pruebas dicóticas en un 
grupo de adultos jóvenes con audición normal. El reconocimiento 
dicótico del lenguaje fue medido con tres tipos de estímulos 
lingüísticos: dígitos en 3 pares, monosilábicos dicóticos, y vocales-
consonantes. Los resultados revelaron aumentos signifi cativos en 
el estado de ansiedad como una función de la evaluación dicóticos 
para todos los tipos de estímulos. No existió una diferencia signi-
fi cativa , sin embargo, en el estado de ansiedad entre los tipos de 
estímulos. Un subgrupo de sujetos (n = 44) repitió el experimento 
una segunda vez. No hubo diferencias signifi cativas en el estado 
de ansiedad experimentado debido a la audición dicótica entre las 
dos sesiones. Los resultados del presente estudio confi rman que 
la audición dicótica induce aumentos signifi cativos en el estado 
de ansiedad en un grupo de adultos jóvenes con audición normal. 
Aunque resulte estadísticamente signifi cativo, la media del incre-
mento en el estado de ansiedad no excede los valores normativos 
para estudiantes universitarios. Más aún, el efecto de la ansiedad 
sobre el desempeño en el reconocimiento dicótico del lenguaje 
parece mínimo en esta población.

procedure including the level of anxiety experienced by the patient. 
The diagnostic procedures rated in the Beynon et al investigation 
ranged from pure-tone threshold testing to transtympanic electro-
cochleography. The authors found that subjects rated pure tone and 
speech audiometry as most comfortable, whereas caloric testing 
and transtympanic electrocochleography were rated as least com-
fortable. While some audiologic procedures such as transtympanic 
electrocochleography are inherently uncomfortable, the comfort 
of the patient during testing is unlikely to affect the test results. 
Relative comfort, therefore, may have little to do with the outcome 
of a particular audiological test, especially for those tests that do not 
require a behavioral response.

On the other hand, it has been well documented that anxiety 
induced by an important examination or a diffi cult task may affect 
test performance (Alpert & Haber, 1960; Hembree, 1988; Pekrun, 
1992; Schwarzer & Jerusalem, 1992; Ball, 1995). As stated by 
Zeidner (1998), ‘The potentially aversive impact of anxiety on per-
formance is a factor to be reckoned with in virtually any domain in 
which individuals strive to do well (e.g. academic, social, sports)’ 
(p. 207). Within the State-Trait model (Spielberger, 1983), anxiety, 
or state anxiety, is defi ned as a transitory emotional state evoked by 
an examination or demanding task, and is characterized by subjective 
feelings of apprehension, tension, nervousness, etc. The relationship 
between state anxiety and test performance, however, is complex. 
The level of anxiety experienced by an individual during a test situ-
ation is dependent upon at least two factors: (1) task diffi culty, and 
(2) individual intelligence or profi ciency (Ball, 1995). Anxiety is 
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Abstract 
 The present study examined the relationship between dichotic 
speech recognition and state anxiety. State anxiety, as determined 
by the State-Trait anxiety inventory (STAI), was measured 
pre- and post-dichotic testing in a group of young adults with 
normal hearing. Dichotic speech recognition was measured for 
three types of speech stimuli: 3-pair digits, monosyllabic words, 
and consonant-vowels. Results revealed signifi cant increases 
in state anxiety as a function of dichotic testing for all stimulus 
types. There was not a signifi cant difference, however, in state 
anxiety between the stimulus types. A subset of subjects (n � 44) 
repeated the experiment a second time. There were no signifi cant 
differences in state anxiety experienced due to dichotic listening 
between the two sessions. Results from the present study confi rm 
that dichotic listening induces signifi cant increases in state anxi-
ety in a group of young adults with normal hearing. Although 
statistically signifi cant, the mean increase in state anxiety does 
not exceed normative levels for college students. Further, the 
effect of anxiety on dichotic speech recognition performance 
appears minimal in this population. 

Over the past several decades, dichotic listening has gained in 
popularity as a means of evaluating auditory processing in adult 
listeners (Musiek, 1983; Jerger et al, 1990; Noffsinger et al, 1994, 
1996; Strouse et al, 2000a,b; Bellis & Wilber, 2001). Dichotic 
listening involves the simultaneous presentation of different audi-
tory signals to both ears (Broadbent, 1954). The listener’s task is to 
attend to and then report back the dichotic stimuli heard in either one 
or both of the ears. In normal listeners, dichotic speech recognition 
performance is typically superior for stimuli presented to the right 
ear than for stimuli presented to the left ear. This phenomenon is 
referred to as the right-ear advantage (Kimura, 1961a,b; for a review 
see Bryden, 1988).

Much research has focused on recognition performance and the 
associated right-ear advantage of dichotic listening. The extent to 
which the diffi culty of the dichotic speech task induces feelings 
of anxiety and/or stress, however, is unknown. Anecdotal reports 
suggest that dichotic listening is often perceived as diffi cult to 
the point of evoking verbal reports of frustration. Within the fi eld 
of audiology, investigators have studied the relationship between 
various auditory disorders and anxiety, such as tinnitus and vertigo 
(Lee et al, 2004; Godemann et al, 2005); little attention, however, 
has been given to the level of stress or anxiety experienced by listen-
ers during specifi c behavioral tests of auditory function. The study 
that comes closest to addressing anxiety and auditory tests measured 
the relative comfort associated with a range of diagnostic audio-
logic procedures (Beynon et al, 1995). As noted by the authors, numer-
ous factors may affect the overall comfort level of any diagnostic 
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directly related to the fi rst factor, task diffi culty. The greater the task 
diffi culty, the greater the likelihood that anxiety will have a debili-
tating effect, thereby reducing task or test performance. In contrast, 
anxiety may have a facilitative effect with an easier task, where anxi-
ety acts to improve task or test performance. In the case of individual 
intelligence or profi ciency, anxiety can enhance performance when 
an individual is profi cient at a particular task. On the other hand, 
anxiety may detract from performance if the individual is less profi -
cient or has little experience on a particular task (Ball, 1995; Zeidner, 
1998). Task diffi culty and profi ciency may also have an interactive 
effect on state anxiety. As stated earlier, the greater the diffi culty 
of a task, the greater the anxiety produced. If an individual is highly 
profi cient, however, anxiety may enhance performance even on a 
diffi cult task. On the opposite side of this spectrum, it may be that 
for some tasks (e.g. dichotic listening) the diffi culty is so great that 
the anxiety produced becomes debilitating regardless of individual 
profi ciency (Ball, 1995; Zeidner, 1998; for a review, see Jones & 
Petruzzi, 1995).

In the case of dichotic listening, most naïve listeners have little 
experience with simultaneously recognizing two different speech 
stimuli. Lack of experience and/or profi ciency would suggest that 
the dichotic listening task would induce anxiety in most individuals, 
potentially having a negative affect on performance. The diffi culty 
of the dichotic listening task—which is dependent on stimulus 
type—may also increase levels of state anxiety, potentially affecting 
performance. The anxiety evoked by dichotic listening may need 
to be taken into account, especially given that dichotic listening is 
often used to make inferences regarding auditory processing abili-
ties in the clinical setting. State anxiety evoked by dichotic listening 
may therefore, have implications for clinicians that rely on dichotic 
listening as a component of the evaluation of auditory processing 
disorders (APD).

Three types of speech stimuli are commonly used to measure dichotic 
speech recognition, including: (1) words (digits, monosyllabic words, 
and bisyllabic words), (2) sentences, and (3) consonant-vowel (CV) 
syllables. The different speech stimuli vary in task diffi culty, thereby 
affecting recognition performance. Given that dichotic digits are a 
closed set and are highly familiar, they are considered the easiest 
dichotic stimulus for both normal hearing and hearing-impaired 
listeners. Dichotic CVs, on the other hand, are generally consid-
ered the most diffi cult dichotic speech stimulus, particularly for 
hearing-impaired listeners, due to their reliance on high-frequency 
spectral information for resolution of CVs. Monosyllabic words and 
sentences have also been used as dichotic stimuli, with recognition 
performance tending to fall between that of digits and CVs (Prior 
et al, 1984; Jerger et al, 1994; Noffsinger et al, 1994; Roup et al, 
2006). Dichotic speech stimuli, therefore, fall into a hierarchy of rec-
ognition diffi culty based on differences in observed performance.

The primary purpose of the present study was to determine the 
extent to which dichotic listening induces increased levels of state 
anxiety. To that end, self-reported state anxiety as a function of 
dichotic speech recognition performance was measured in a group 
of young adults with normal hearing. A secondary purpose of the 
study was to determine whether variations in the diffi culty of the 
dichotic speech task result in corresponding variations in the level of 
evoked state anxiety. To that end, task diffi culty was varied by mea-
suring dichotic recognition performance for different speech stimuli 
with different levels of diffi culty (i.e. digits, words, and CVs). A 
fi nal purpose of the present study was to determine the effect of 

experience on anxiety induced by dichotic listening. To that end, self-
reported state anxiety as a function of dichotic speech recognition was 
measured twice in a subset of subjects from the present study.

Methods

Subjects
A group of young adults (n � 74) 19–38 years of age (mean � 
22 years) that were inexperienced with dichotic listening participated 
in the present study. All subjects had normal hearing, defi ned as 
thresholds  � 25 dB HL for 250–8000 Hz. Inclusion criteria included: 
(1) normal otoscopic fi ndings; (2) screening tympanometry within 
normal limits (Roup et al, 1998); (3) a negative family history of 
congenital or late-onset hearing loss; and (4) right handedness, due 
to the variability in dichotic speech recognition associated with left-
handedness (Wilson & Leigh, 1996). The Edinburgh Handedness 
Inventory, a 10-item questionnaire, was used to determine handed-
ness (Oldfi eld, 1971). All subjects were recruited from the University 
of Wyoming and surrounding community of Laramie, Wyoming. 
Subjects participated in one test session of approximately 1–2 hours. 
A subset of subjects (n � 44) participated in a second test session of 
approximately 1–2 hours at least one week after completion of the 
fi rst session. The experiment was simply repeated a second time 
during the additional test session in order to assess the affect of expe-
rience with dichotic listening on self-reported state anxiety. Prior 
to experimental testing, repeat audiograms and tympanograms were 
conducted in order to verify that there were no changes in hearing 
status between test sessions.

Materials
Dichotic speech recognition materials consisted of three types of 
speech stimuli: 3-pair digits (Digits), monosyllabic words (Words), 
and CV syllables. Recordings of the Digit and CV stimuli were 
obtained from the Department of Veterans Affairs (VA) compact 
disc (CD) Tonal and Speech Materials for Auditory Perceptual 
Assessment, Disc 1.0 (1992). The Digit stimuli consisted of 3-pair 
dichotic digits (1–10, excluding 7), and the CV stimuli consisted 
of a total of fi ve phonetically balanced CVs (ba, da, ga, ka, pa) 
paired dichotically. Both were spoken by a male speaker. The Word 
stimuli consisted of the Northwestern University Auditory No. 6 test 
(NU-6) monosyllabic words spoken by a female speaker. Recordings 
of the NU-6 words were obtained from the VA CD Speech Recogni-
tion and Identifi cation Materials, Disc 1.0 (1991). The NU-6 words 
were paired dichotically and included the carrier phrase ‘say the 
word’. Details regarding the compilation of the dichotic NU-6 word 
list are described in Roup et al (2006). A single CD recording of 
all three dichotic stimuli was obtained from the Auditory Research 
Laboratory at the James H. Quillen VA Medical Center, Mountain 
Home, TN. A fi ve-second interstimulus-interval was used between 
all stimuli.

The S-Anxiety subscale of the State-Trait anxiety inventory 
(STAI, Form Y-1; Spielberger, 1983) was used to assess the sub-
jects’ level of state anxiety associated with dichotic speech recogni-
tion testing. The STAI is a common tool in the psychology domain. It 
has been used extensively in research and clinical practice to assess 
anxiety induced by experimental measures and real-world stres-
sors (e.g. tests, job interview, etc.) (Spielberger, 1962, 1983). The 
STAI has been shown to meet basic psychometric requirements. 
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Specifi cally, the STAI has good construct validity and high internal 
consistency (Spielberger, 1983; Gaudry et al, 1975). For example, 
S-Anxiety scores increase due to psychological stress and decrease 
after relaxation training.

The S-Anxiety subscale is a 20-item self-report questionnaire that 
asks respondents to rate the degree to which each statement encom-
passes how they feel at that particular point in time. Positive items 
include statements like ‘I feel relaxed’ and ‘I feel self-confi dent’, 
which are intermixed with negative items such as ‘I feel anxious’ 
and ‘I feel nervous’. Subjects rated each statement on a 4-point Likert 
scale (i.e. 1 � not at all; 2 � somewhat; 3 � moderately so; and 4 � very
much so). Low scores on the questionnaire represent low levels of state 
anxiety (20 � lowest score possible), whereas high scores represent 
high levels of state anxiety (80 � highest score possible).

Procedure
Dichotic speech recognition was measured under three stimulus 
conditions: (1) Digits, (2) Words, and (3) CVs. All stimulus conditions 
were administered under the free-recall response paradigm, in which 
subjects were instructed to repeat the stimuli regardless of order. 
The subjects responded verbally to the dichotic stimuli and their 
responses were recorded on a score sheet for each ear. The dichotic 
speech stimuli were presented from a CD player through a two-
channel diagnostic audiometer (Grason Stadler, Model 61) at 55 dB 
HL. The order of presentation of the three dichotic stimulus conditions
was counterbalanced across subjects.

Prior to any dichotic speech testing, the subjects were given the 
S-Anxiety questionnaire in order to obtain a pre-test (or baseline) 
measure of state anxiety. In order to obtain post-dichotic measures of 
state anxiety for the different dichotic speech stimuli, the S-Anxiety 
questionnaire was administered after completion of each stimulus 
condition. In all, the S-Anxiety questionnaire was administered 
to each subject a total of four times: (1) pre-test; (2) post-Digits; 
(3) post-Words; and (4) post-CVs. All audiometric and experimental 
testing was conducted in a double-walled sound booth under head-
phones (Telephonics TDH-39). Both the audiometer and tympanom-
eter (Grason Stadler TympStar) were calibrated according to the 
appropriate American National Standards Institute standards (ANSI, 
1996; 1987).

Results

Dichotic speech recognition
Table 1 includes means and standard deviations for dichotic Digit, 
Word, and CV recognition performance for all subjects and sepa-
rately for the subset of subjects that repeated the experiment. As can 
be seen in Table 1, overall recognition performance was best for the 
Digit stimuli, and worst for the CV stimuli. Comparisons of right ear 
versus left ear dichotic recognition performance for the three speech 
stimuli revealed small differences between mean right and left ear 
scores. Ear advantages for the three stimuli were on the order of 
1–2%, with Digits and Words exhibiting a mean left ear advantage 
and CVs exhibiting a mean right ear advantage for all subjects.

Prior to further statistical analysis, the recognition percentage data 
were arcsine transformed in order to normalize the error variance 
associated with percentage data (Studebaker, 1985). The transformed
data were examined using a one-way repeated measures analysis of 
variance (ANOVA) with dichotic stimulus type as the within-subjects 

factor. The ANOVA revealed a signifi cant main effect for stimulus 
type (F2, 146 � 68.4, p �.01). Post hoc analysis on the effect of 
stimulus type using paired samples t-tests revealed signifi cantly better 
recognition performance for Digits than for both Words [t(73) � 3.6;
p � .01] and CVs [t(73) � 10.4; p � .01]. Further, recognition per-
formance of Words was signifi cantly better than CVs [t(73) � 7.9;
p � .01].

As can be seen in Table 1, small improvements in mean recog-
nition performance from Session 1 to Session 2 occurred for all 
stimulus types. In order to determine if the observed improvements 
in recognition performance were signifi cant, one-way repeated 
measures ANOVAs were used to compare the dichotic recognition 
data from Sessions 1 and 2 for each stimulus type (Digits, Words, 
and CVs). Results revealed a signifi cant main effect for session for
Digits and CVs. Specifi cally, recognition performance was signifi -
cantly better for Session 2 than for Session 1 for Digits (F1, 43 � 9.2,
p � .01) and CVs (F1, 43 � 8.8, p � .01). The difference in recogni-
tion performance between sessions for Words was not signifi cant 
(F1, 43 � 0.6, p � .01).

State anxiety and dichotic speech recognition
Figure 1 displays mean dichotic speech recognition performance and 
mean STAI scores for the three stimulus types. As can be seen in 
Figure 1, signifi cant differences in overall dichotic speech recogni-
tion performance (as described above) are evident between stimulus 
conditions, whereas state anxiety levels remained relatively steady 
across stimulus conditions. Table 2 includes the means and standard 
deviations for pre-test and post-dichotic STAI questionnaire scores 
(i.e. state anxiety). As can be seen in Table 2, the greatest increase 
in state anxiety from the pre-test measure was seen for the CV stim-
uli, and the least for Digit stimuli. A one-way repeated measures 
ANOVA comparing STAI scores revealed a signifi cant main effect 
for state anxiety (F3, 219 � 19.2, p � .01). Post hoc analysis on the 
effect of state anxiety using paired samples t-tests revealed signifi cant 
increases in state anxiety from the pre-test level to post-dichotic lev-
els for Digits [t(73) � −5.2; p � .01], Words [t(73) � −4.8; p � .01], 
and CVs [t(73) � −5.4; p � .01]. As can be seen in Table 2, the dif-
ferences in state anxiety between dichotic stimulus conditions were 
small. In order to compare differences in state anxiety across the 
dichotic stimulus conditions, the pre-test and post-dichotic STAI 
scores were converted to difference scores. For example, the pre-test 
STAI score was subtracted from the post-Digit STAI score, thereby 
creating a difference score. An one-way repeated measures ANOVA 
comparing the STAI difference scores for the three stimulus con-
ditions failed to reveal a signifi cant main effect for stimulus type 
(F2, 146 � 2.4, p � .05). In other words, the increase in state anxi-
ety observed post-dichotic listening did not differ across the three 
stimulus conditions.

The individual STAI questionnaire data for the subset of sub-
jects that repeated the experiment are presented as a bivariate plot 
in Figure 2 with the STAI score from Session 1 on the abscissa and 
the STAI score from Session 2 on the ordinate. The data points 
below the diagonal line indicate lower state anxiety during Session 
2, and those above the diagonal line indicate higher state anxiety for 
Session 2. The data points on the diagonal line indicate equal state 
anxiety for both sessions. As can be seen in Figure 2, the majority 
of participants experienced a decrease in state anxiety from Session 
1 to Session 2 (i.e. data below the diagonal line). The spread of 
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state anxiety data within and across sessions, however, is extremely 
variable for all stimulus conditions.

As can be seen in Table 2, lower mean STAI scores were 
observed for each test condition for Session 2 than for Session 1. 
In order to determine if experience with the dichotic listening task 
resulted in a signifi cant reduction in the amount of self-reported 
state anxiety, the questionnaire data from the two sessions were 
compared. In order to compare the change in state anxiety between 
sessions, the pre-test and post-dichotic STAI questionnaire scores 
were converted into difference scores for each of the dichotic stim-
uli. A one-way repeated measures ANOVA was used to compare 
the STAI difference scores between sessions. Results revealed no 
signifi cant differences in state anxiety evoked by dichotic listening 
between sessions (F5, 215 � 1.8, p � .05).

The above results are based on group data with the assumption 
that all participants exhibited normal dichotic recognition perfor-
mance. Inspection of individual data, however, revealed that 10 of 
the 74 participants had abnormally large ear difference scores, or ear 
advantage on at least one of the dichotic speech measures. Figure 3 
presents the individual dichotic speech recognition data for the three 
speech types as a bivariate plot with percent correct recognition of 
the right ear on the abscissa and percent correct recognition of the 
left ear on the ordinate. Circled data points in Figure 3 indicate those 
participants with abnormal ear advantage scores. Abnormal scores 
were defi ned as ear advantages (right ear minus left ear) greater than 
two standard deviations from the mean for each speech measure. 
STAI scores for these individuals were also inspected. None of the 
individual participants with abnormally large ear difference scores 

  Table 1. Means and standard deviations (SD) for dichotic digit, word, and CV recognition performance (in percent correct) for the right
ear, left ear, and difference between the two ears (RE-LE) for all subjects and for the subset of subjects that repeated the experiment
(i.e. Session 1 and Session 2).  

Digits Words CVs

RE LE RE-LE RE LE RE-LE RE LE RE-LE

 All subjects 
Mean 82.5 83.5 −1.0 75.6 77.7 −2.1 57.6 55.7 1.9
(SD) (12.8) (11.8) (13.3) (16.6) (11.9) (17.9) (17.0) (20.8) (20.6)
 Subset of subjects 
Session 1
Mean 79.9 84.7 −4.8 69.7 75.7 −6.0 57.5 60.2 −2.7
(SD) (13.3) (11.3) (13.2) (18.8) (13.2) (20.9) (17.9) (23.4) (18.8)
Session 2
Mean 82.3 85.3 2.0 73.8 76.2 −0.8 66.3 63.7 2.5
(SD) (11.6) (11.5) (11.0) (18.9) (14.6) (11.3) (18.8) (20.5) (19.7)

   RE � right ear; LE � left ear   

Figure 1. Mean dichotic recognition performance (% correct) and mean STAI questionnaire scores across the three dichotic stimulus 
conditions.
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Table 2. Means and standard deviations (SD) for the STAI 
questionnaire data, including: pre-dichotic testing, post-digits, post-
words, and post-CVs for all subjects and for the subset of subjects that 
repeated the experiment during Session 2.

Pre- test Post-digits Post-words Post-CVs

All subjects
Session 1 

(n � 75)
Mean 31.31 38.41 37.49 39.52
SD (9.32) (11.92) (11.15) (12.39)
Subset of 

subjects
Session 1 

(n � 44)
Mean 33.70 39.16 39.59 39.91
SD (9.37) (12.32) (11.10) (12.67)
Session 2 

(n � 44)
Mean 27.82 35.73 37.45 36.41
SD (7.64) (11.19) (10.70) (10.59)

STAI: SESSION 1

20 30 40 50 60 70

S
T

A
I:

 S
E

S
S

IO
N

 2

20

30

40

50

60

70 Digits Words CVs

Figure 2.  Bivariate plot of STAI scores for Session 1 (abscissa) 
and Session 2 (ordinate) across the three dichotic stimulus conditions 
for the subset of subjects (n � 44) that repeated the experiment. Data 
points below the line indicate lower levels of state anxiety during 
Session 2. Data points above the line indicate higher levels of state 
anxiety during Session 2. And, data points on the line indicate equal 
levels of state anxiety between Sessions. The circled data points 
indicate individual subjects that exhibited large reductions in state 
anxiety levels from Session 1 to Session 2.  

exhibited abnormally large state anxiety scores. Specifi cally, all state 
anxiety scores for the 10 participants fell within two standard deviations 
of the group mean.

Discussion

The primary purpose of the present study was to determine the extent 
to which dichotic listening increased levels of state anxiety in young 
adults with normal hearing. While both pre- and post-dichotic lis-
tening state anxiety levels were consistent with normative data for 
college students (Spielberger, 1983), results from the STAI question-
naire revealed a signifi cant increase in state anxiety after performing 
the dichotic listening task. The increase in state anxiety, however, did 
not differ signifi cantly among the three speech types. The increase in 
state anxiety serves to confi rm anecdotal reports regarding the dif-
fi culty of the dichotic task. It is unlikely, however, that the amount 
of anxiety induced in the present study was suffi cient enough to be 
considered clinically signifi cant or to account for reduced recogni-
tion performance. Typically, it is believed that anxiety is directly 
related to task diffi culty (i.e. the greater the task diffi culty, the greater 
the likelihood that anxiety will have a debilitating effect (Ball, 1995). 
And, when comparing dichotic recognition performance to the STAI 
questionnaire scores, it was assumed that as the diffi culty of the 
dichotic stimulus increased (from Digits to Words to CVs), so too 
would the level of self-reported state anxiety. As can be seen in 
Figure 1, however, this was not the case. Rather, the levels of state 
anxiety remained essentially constant while subjects exhibited a sig-
nifi cant decrease in dichotic recognition performance as a function 
of stimulus type (e.g. Figure 1). Indeed, no signifi cant differences 
in state anxiety were observed between the three dichotic stimuli. 
One might conclude that in the case of dichotic listening, the dif-
ferences in performance observed between Digits, Words, and CVs 
are a refl ection of differences in the stimuli themselves with little 
to no interaction due to changes in state anxiety—at least for young 
adults with normal hearing in the present study.

A second factor that affects an individual’s level of state anxiety 
is their profi ciency, or experience with a particular task (Ball, 1995). 
Therefore, a secondary purpose of the present study was to determine 
if experience with the dichotic task affected levels of state anxiety. 
Subjects recruited for the present study were inexperienced with 
dichotic listening. In order to determine if experience made a differ-
ence in the level of anxiety reported, a subset of the subjects repeated 
the experiment a second time, at least one week after completing it 
the fi rst time. No signifi cant differences in self-reported state anxiety 
were seen between sessions, providing little support for the role of 
experience at the group level. Inspection of individual data suggests 
that the role of experience is more benefi cial for some subjects. For 
instance, the circled data points in Figure 2 show substantial reduc-
tions in state anxiety levels as a function of experience for a few 
individuals across experimental conditions. Figure 2 also shows, 
however, that the spread of data is highly variable within and across 
sessions. The contributions of experience with dichotic listening to 
change state anxiety in the present study were therefore minimal.

At the group level, increases in state anxiety as a result of the 
dichotic speech recognition task did not appear to affect perfor-
mance. This is based, however, on the assumption that all participants 
exhibited normal dichotic speech recognition scores. Inspection of 
the data revealed that, although variable, the majority of partici-
pants were profi cient at dichotic listening. Specifi cally, group mean 
data was consistent with other normative dichotic studies for all 
speech stimuli (Noffsinger et al, 1994; Roup et al, 2006; Strouse 
et al, 2000b). On the other hand, 10 participants were identifi ed 
with abnormal dichotic speech recognition results (i.e. ear advan-
tage score greater than two standard deviations from the mean; see 
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Figure 3). One might hypothesize that the poor dichotic speech rec-
ognition performance exhibited by these individuals would result 
in abnormally high levels of anxiety. For each of these 10 partici-
pants, however, STAI scores were not abnormally high. In other 
words, poor performance (or lack of profi ciency) with the dichotic 
task did not correspond to abnormally high levels of state anxiety 
in this group of young adult listeners. Furthermore, the participants 
in this study did not receive performance feedback. Therefore one 
would not expect to have a strong relationship between levels of 
anxiety and performance. Based on the results of the present study, 
it appears that dichotic listening results in a generalized increase in 
state anxiety without a direct relationship between abnormal dichotic 
performance and abnormally high levels of anxiety.

State anxiety as a function of dichotic listening was the primary 
focus of the present study, not the dichotic recognition performance 
itself. The dichotic speech recognition results, however, were some-
what atypical and worthy of discussion. A small mean right ear 
advantage was found for the CV stimuli (1.9%), whereas small 
mean left ear advantages were found for both Digit (−1.0%) and 
Word (−2.1%) stimuli. In contrast to the Digit and Word results, 
most dichotic listening studies suggest that, on average, right-handed 
young adults with normal hearing typically exhibit a small but con-
sistent right ear advantage for speech stimuli (Kimura, 1961b; Jerger 
et al, 1994; Noffsinger et al, 1994; Strouse et al, 2000a, b; Bellis & 
Wilber, 2001; Roup et al, 2006). Mean left ear advantages similar to 
those reported in the current study are not unheard of in the dichotic 
literature (Strouse & Wilson, 2001; Noffsinger et al, 1994), however, 
direct comparisons cannot be made to the present study due to dif-
ferences in methodology. One possible explanation for the atypical 

ear advantage results found in the present study may have to do with 
the variability associated with the dichotic recognition task itself. 
The variability (i.e. standard deviations) associated with reported 
mean ear advantages (right or left) is often quiet large (e.g. 10–15%) 
(see Figure 3). It is therefore unsurprising that not all listeners exhibit 
the ‘typical’ right ear advantage. A certain portion of listeners must 
exhibit left ear advantages to account for variability about an aver-
age score. In the case of the present study, the portion of subjects 
exhibiting left ear advantages was enough to push the mean score 
in the negative (or left ear) direction. While the right ear advantage 
for dichotic listening has long been thought to refl ect cerebral lat-
eralization of speech and language functions to the left hemiphere 
(Kimura, 1967; Studdert-Kennedy & Shankweiler, 1970), it is true 
that a certain amount of variability exists even among a ‘normal’ 
population.

Conclusions

The present study only takes into consideration young adult listeners 
with normal hearing. Young adults with normal hearing sensitiv-
ity and auditory function do not constitute a clinical population in 
which dichotic speech recognition is typically measured. Further, 
they do not typically have a signifi cant amount of diffi culty under-
standing speech in a competing message. The signifi cant fi ndings of 
increased state anxiety as a function of dichotic listening, therefore, 
have little clinical signifi cance for the participants from the present 
study. On the other hand, it may reasonable to expect that dichotic 
listening would be a much harder task for a clinically abnormal 
population, such as children or adult listeners with APD. It would 
logically follow that if the task is more diffi cult for some individu-
als or populations, then they will likely report greater increases in 
anxiety as a result of dichotic listening. Further, increased levels 
of anxiety may have more of a detrimental effect on recognition 
performance. When using a test measure like dichotic listening, it is 
important to know that the results are a true refl ection of a specifi c 
disorder (e.g. APD) rather than an effect of high levels of anxiety. 
It is important, therefore, to extend this research to determine how 
dichotic listening affects anxiety levels in clinical populations such 
as children and older adults.
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