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Abstract

This study investigated two mechanism-based treatments for expressive aprosodia, a disturbance in emotional
prosody thought to be governed by the right hemisphere. The 3 participants all suffered right CVA's resulting in
expressive aprosodia. Presence of expressive aprosodia was determined by performance on two batteries of
emotional communication. A single subject ABAC design was employed in which two treatments, one imitative and
one cognitive linguistic, were assigned in random order. All participants in this study were randomly assigned to
begin with the cognitive linguistic treatment. Probes of treated and untreated emotions were completed during
baseline and therapy phases. Probe items were judged by a reliable, trained rater blind to time of testing. Visual and
statistical analyses were completed. These analyses confirmed that both treatments were active. For example, effect
size calculations confirmed modest to substantial treatment effects for both treatments in all 3 patients. Replication
to increase confidence about treatment effect and enhance understanding of the neuromechanisms underlying
aprosodia is underwayJ(NS 2004,10, 786—-793.)
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INTRODUCTION listener may be completely ignorant of a speaker’s emo-
p dvis th lecti . to lawful ch . tional intent, especially when the propositional verbal mes-
rosody Is the coflective name given to fawlul changes Ir‘sage differs from the prosodic emotional message (Bowers

loudness, pitch, speech rate, rhythm, and melody critical Q¢ al., 1987; Heilman et al., 1984). In the most severe expres-

c_onveying both Iingu.istic and emotional messages. Trad_i'sive cases, even strongly emotional content may be con-
tionally, the left hemisphere has been assigned the m‘f’”c{/reyed with little variation in intonation, rate, or stress (Tucker

rolre]: n ?°””Ot'“”|? Imgws?c prlosody;ni ;he rlgtht hefTr']' etal., 1997). The listener is left to guess about the speaker’s
sphere in controliing émotional prosody. A dISTUPtOn OTINE o 4 i 41 investment in the speech content. Expressive

comprehension or expression of emational prosody has be rosodia can result from anterior cortical, posterior corti-

called aprosodia (Monrad-Krohn, 1947 ROS.S’ 1981, Mye_zrscal’ or subcortical lesions (Ross, 1981). Types of aprosodia,

1999). In the most severe cases of receptive aprosodia, rﬁirroring types of aphasia, have been posited (Ross, 1981).
The emphasis of the present study is on expressive aprosodia

whether or not it is accompanied by receptive deficits.

Reprint requests to: John C. Rosenbek, Ph.D., University of Florida, D it . dia’ i ffect h
Dept. of Communicative Disorders, P.O. Box 100174, 101 South Newell espite expressive aprosodia s negative efrects on human

Drive, Room 2150, Gainesville, FL 32611. performance, only limited behavioral treatment data are
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available. Anderson and colleagues (Anderson et al., 1999¥raded changes in FO across several units of speech (often
employed a single subject design with a 62-year-old marcalled intonation) are a primary contributor to affective
who exhibited aprosodia secondary to a right-hemisphereommunication.
stroke. Three treatment phases were utilized: a prosody rep- If expressive aprosodia does indeed result from a break-
etition strategy, a cognitive linguistic self-cueing strategy,down in the hierarchically organized stages of cortical and
and a facial expression cross-cueing strategy. Two weeks &fubcortical preparations for a motor response, then a treat-
treatment were alternated with 2 weeks of no treatmentment program aimed atimproving motor performance should
Preliminary findings suggested the most powerful treat-be successful. Thus, the imitative—motor treatment was
ment effect resulted from the prosody repetition treatmentdesigned to improve motor performance.
Stringer (1996) also treated a single case of aprosodia. His The other hypothesized explanation for expressive aproso-
patient was a 36-year-old female whose aprosodia resultedia is that expressive aprosodia results from degradation of
from traumatic brain injury. He combined two treatmentsa modality specific nonverbal affect lexicon (Bowers et al.,
that he called pitch biofeedback and expression modelingl993). The notion is that the prosodic output lexicon com-
The pitch biofeedback component of the treatment projprises “species-typical . . . prosody” and that it represents a
vided acoustic feedbaacka the Visipitch. Expression mod- “knowledge base that appears to be right-hemisphere depen-
eling required the patient to imitate the clinician’s tone of dent in humans.” This nonverbal affect lexicon was com-
voice and facial expression. Treatment duration was twgared to the verbal lexicon of the left hemisphere.
months. Prosody imitation, prosody production, gesture imi- In the left hemisphere, the verbal lexicon is likely instan-
tation, and gesture production all improved. Results frontiated in a pattern associator network linking distributed
these two studies support cautious optimism about the influeoncept representations in association cortices to articula-
ence of behavioral treatments on aprosodia. However, ifory motor representations in Broca’s area and adjacent oper-
behavioral treatments are to be made more robust and appliedilar areas 4 and 6. By analogy, the affective lexicon may
more confidently to patients with aprosodia, the need, irbe instantiated in a pattern associator network linking pre-
addition to more data, is for hypotheses about the underlydominantly nondominant hemisphere association cortices
ing pathophysiology of aprosodia. and limbic structures with right prefrontal and premotor
Two hypotheses about the control of expressive, affeceortex. When connectionist networks are damaged, they
tive prosody motivated the design of the two treatmentsexhibit graceful degradation. That is, they do not produce
employed in this study. The first hypothesis is that expreseompletely novel responses reflecting new operational prin-
sive aprosodia results from a programming deficit (van deciples. Instead, the probability of producing the correct
Merwe, 1997). Support for this explanation is convergingresponse is reduced and incorrect responses tend to be near
from a variety of sources, especially for persons having anisses. Even networks damaged to the point that they are
purely expressive aprosodia. Models of motor control aréncapable of generating any response at all may still contain
one source. Van der Merwe (1997) describes multiple leva great deal of knowledge residing in the remaining undam-
els of motor control including planning, programming, andaged connections (Plaut, 1996). Our second treatment for
execution. For her, programming is the conversion of a strataffective aprosodia, the cognitive linguistic treatment, is
egy (planning) into programs or what she calls “tactics.” Abased upon the hypothesis that the affective lexicon pattern
breakdown in tactics is appealing heuristically as an explaassociator has been damaged to the point that it cannot
nation for the expressive deficit of aprosodic speakers wh@roduce any appropriate responses. However, because of
can and do describe themselves in the clinic as angry, happgraceful degradation, there is the possibility of potentiating
or sad but do so in an emotionless tone of voice and who dthe expression of the residual knowledge by both enhanc-
not have a traditional dysarthria. ing limbic input and by training participants in an explicit
Indirect support for a motor deficit explanation is also intonation strategy, which presumably enhances prefrontal
provided by the polyvagal theory of Porges (1995). Heinput to the affective lexicon pattern associator.
observes that glossopharyngeal, vagus, and accessory nerved he purpose of this study, then, is to determine the out-
originate in what he calls the same source nucleus, which isome of two mechanism-based treatment approaches, an
nucleus ambiguous (NA). He concludes that as a result “thénitative motor treatment and a cognitive linguistic treat-
NA efferent projections are involved ... with processesment in three participants with expressive aprosodia using
associated with movement, emotion and communication.a single subject design.
It is branches of the vagus that innervate the larynx and are
the primary contributor to the larynx’s control of fundamen-
tal frequency (FO). It is FO that is the most critical compo- METHODS
nent of emotional prosody. This chain of speculations about
emotion and the larynx is not damaged by the observatioResearch Participants
(Pell & Baum,1997) that both left and right hemispheres
contribute to emotional prosodic processing. The hemi-The 3 participants, 2 men and 1 woman, were right-handed,
spheres appear to make different contributions with the righbative English speakers who suffered a right hemisphere
having greater control over graded changes than the IefCVA with resulting expressive aprosodia (see Table 1 for a
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Table 1. Subject demographic information

J.C. Rosenbek et al.

Education Meds for Duration Lesion
Subject Age Gender level Occupation depression post onset localization

01 83 M 10th grade Railroad machinist None 8 years Right hemisphere, medial frontal lobe
including supplementary motor area

02 52 F 12th grade Housewife Paxil 20 paigy 6 months  Right hemisphere, involves the
centrum semi-ovale, extends to internal
capsule, includes portions of striatum

03 49 M 12th grade Truck driver Prozac 10 gy 4 months No imaging available, presence of

dense left hemiplegia

listing of relevant participant demographic information). onstrate any signs of dysarthria or lingual, palatal, or facial
Presence and severity of aprosodia was independently detaveakness. He told his therapist that others had sometimes
mined by four trained raters who judged each participant'ssomplained of trouble understanding him when he spoke,
performance on two emotional communication batteriesput that he did not believe it to be a significant problem. His
the Florida Affect Battery (Bowers et al., 1998), and anjudgment of angular orientation of lines as demonstrated by
unpublished emotional expressive battery being developeperformance on the JOLO was within normal limits. His
by the Cognitive Neuroscience Laboratory at the Univer-performance on the Rey-O showed visual spatial skill def-
sity of Florida. The Florida Affect Battery (Bowers et al., icits involving accurate inclusion and integration of details.
1998) assesses the ability to identify spoken prosody as Participant 02 demonstrated almost no changes in rate,
well as facial expression of emotional affects. The emo-pause time, pitch, or loudness in speech. Her aprosodia was
tional expressive battery has participants perform a seriesevere. She did not demonstrate any signs of dysarthria or
of subtests, the first three test ability to imitate syntacticoromotor or facial weakness. She did not complain about
and emotional prosody, and the other three to produce syriter speech. Her judgment of angular orientation of lines as
tactic and emotional prosody to command. Participants werdemonstrated by performance on the JOLO was signifi-
also given the Mini Mental Status Examination (MMSE) cantly impaired. Her performance on the Rey-O showed
(Folstein et al., 1975), and were assessed for visual spatidifficulties including and accurately integrating visual infor-
disorders using the Rey-Osterieth Complex Figure Testation and details.
(Rey-O; see Lezak, 1983) and Judgment of Line Orienta- Participant 03 demonstrated limited changes in rate, pause
tion (JOLO; Benton et al., 1983). Mood assessment scalesime, pitch, and loudness in speech. His aprosodia was mod-
including the Geriatric Depression Scale (Yesavage et algrately severe. In addition, he presented with a mild dysar-
1983) and Beck Hopelessness Scale (Beck & Steer, 1988ria with consonant imprecision. He also presented with a
were also administered to rule out depression and othdeft facial droop. He did not complain about his speech. His
neuropsychological explanations for aprosodia. Table 2 listfudgment of angular orientation of lines as demonstrated by
pre-treatment scores on these tests for all participants. performance on the JOLO was moderately impaired. His
Participant 01 demonstrated reduced ability to chang@erformance on the Rey-O was impaired. He omitted sev-
rate, pitch, or loudness in speech. He was able to vary pauszal visual details and had some difficulty organizing the
time. His aprosodia was moderately severe. He did not denremaining details.

Table 2. Pre-treatment cognitive testing and mood assessment scores

FAB2
Subject (prosody Expressive
# tasks only) Battery> Rey-O° MMSEY JOLC® GDS BHS9
01 45% 41% .08%ile 230 26/30  Normal Normal
02 84% 30% .03%ile 2830 1030 NA NA
03 81% 30% .03%ile 280 21/30 Mild dep. Normal

aF|orida Affect BatteryPExpressive battery in development (UF Brain Institut®ey-Osterieth Com-
plex Figure TestdMini Mental State ExamgJudgment of Line OrientatiohGeriatric Depression Scale,
9Beck Hopelessness Scale.
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Treatment Procedures sented in random order. Treatment for each sentence began
with step one and was continued through step six, unless

This study investigated two mechanism-based treatmentsie participant failed to produce three consecutive correct

for expressive aprosodia, an imitative treatment and a cogresponses. The participant was given a maximum of fifteen

nitive linguistic treatment. Both treatments followed a six- attempts at each step. If a participant failed to move through

step cuing continuum. Maximum cueing was provided ina given step, the next randomly ordered sentence was intro-

the first step and was systematically decreased as the patiegiliced and the process was repeated.

progressed to the final step. For example, in the first step of

the |m|tayve treatment, the cI|_n|C|an provided a model Se.n._Treatment stimuli

tence using the correct emotional prosody and the partici-

pant attempted to imitate using the same emotional tone ofhe co-authors and colleagues generated the treatment stim-

voice. In the ensuing steps the participant moved from immeuli by compiling a list of sentences invoking an affective

diate imitation of the clinician’s model to independent pro- response. Of these sentences, the 20 sentences eliciting the

duction of the sentence using the target emotional tone adtrongest affective response for each emotion amongst the

voice. In the first step of the cognitive linguistic therapy, co-authors and colleagues were selected as stimuli. All sen-

the participant was provided with the name of the targetences were semantically congruent with their accompany-

emotion, the vocal characteristics of that emotional tone ofng emotional tone of voice. These sentences were then

voice, and a picture showing the appropriate facial expresdivided into three main lists, one to be treated during imi-

sion for the target emotion. These cues were systematicalliative treatment, one to be treated during cognitive linguis-

removed as the participant successfully moved through eadiic treatment, and one that was never treated but was used

step. The steps for both experimental treatments and thas a control.

corresponding stimuli are outlined in Table 3.

Prior to each treatment session, the participant was admin- . :

istered a series of probes to be described further under OL:EXperlmentaI Design

comes measures. Each treatment session consisted of trainiAgsingle subject ABAC design with replication across 3

on nine sentences (three each of happy, sad and angry) prearticipants was employed. During the initial no-treatment

Table 3. Experimental treatment steps

Imitative therapy Linguistic—cognitive therapy

1. Clinician models sentence using target emotional tone of voicel. Subject is given a written description of the characteristics of a
subject and clinician then produce sentence in unison. given emotional tone of voice. Examples would be descriptors
such as “loud”, “harsh”, or “fast rate.” The subject reads the
descriptors aloud and is asked to repeat the descriptors using
their own words to in order to ensure comprehension.

2. Clinician models same sentence using target tone of voice2. The subject is given cards listing names of emotions (happy,
subject imitates. sad, etc.) and asked to pick which emotion matches the tone of
voice they just described. The subject is then shown cards with
black and white line drawings of faces demonstrating different
emotions and is asked to pick the face that matches the tone of
voice.

3. Clinician models same sentence using same target emotion with. Once the subject has the tone of voice descriptors, the name of
face covered, subject imitates. the emotion, and the face representing the target emotion, the
subject is given a sentence and asked to produce it using the

descriptors.

4. Clinician produces same sentence using a neutral or flat tone ef. Card with descriptors is taken away and subject is asked to
voice, subject continues to produce sentence with target remember descriptors and produce sentence.
emotional tone of voice.

5. Clinician asks subject a question (“Why are you angry, happyb. Card with emotion name is also taken away and subject is
sad . . .") and subject responds with same sentence using target reminded to remember the emotion name and the descriptors

emotional tone of voice. of the tone of voice and to produce the sentence.

6. Clinician asks subject to produce same sentence using sanfe Card with face representing the target emotion is now also
target emotional tone of voice while imagining that ghe is taken away and subject is asked to produce the sentence as in
speaking to a family member. previous steps.
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phase (A), stable baselines for verbal production of fivethe data used in all analyses. Both intra- and inter-judge
emotional tones of voice were established and verified reliability were calculated using 20% of each participant’s
the C-statistic (Tryon, 1982). Both treatment phases (B angroductions. Intra-judge reliability for the trained rater was
C) were approximately 1 month in duration and consistedcacceptable (Kendall's Tau of 0.7p,< .001). Inter-judge
of 20 treatment sessions. The average treatment sessiogliability based on judgments by the trained rater and another
length was 1 hr. The two treatments were assigned in rarexperienced clinician (B.H.) was also acceptable (Ken-
dom order and were separated by a second no treatmedall’s Tau of 0.79p < .001).
phase that was also 1 month in duration. All three partici-
pants were randomly assigned to receive cognitive linguis-
tic treatment during the first treatment phase, followed byData Analysis
imitative treatment.
Data were analyzed visually and statistically. Visual inspec-
tion of probe data was completed by three judges, all speech-
language pathologists, all with at least three years experience
Probes of four treated emotionbappy sad angry, and judging datavia visual inspection. Figure 1 displays the
neutral) and probes of one control, or non-treated emotiongraphs the judges used for the visual analysis. They were
(fear), were completed eight times during both pre-treatmengisked to judge the stability of both baseline phases for each
baseline phases (A phases), daily prior to the start of thearticipant and then to consider the relative slope and height
apy (both B and C phases) and during the post testing thatf the data displays during the two treatment phases. They
directly followed both treatments. received similar directions for judging displays for the
There were a total of 50 probe sentences completed dupntreated emotion.
ing each baseline session and 45 sentences preceding eaclror the statistical analyses, effect sizes (Robey et al.,
treatment session. The probes were administered by prd999) were calculated for each participant for each therapy.
senting a sentence written on a card to the participant, whdhe effect size for treatment one was calculated by subtract-
was then asked to say the sentence aloud using a particuléng the mean of the correct responses on the eight baseline
tone of voice (e.g., Patient was shown “Our house is orprobes from the mean of the correct responses on the twenty
fire” and asked, “Please say this sentence using a fearfuherapy probes, divided by the standard deviation of the
tone of voice”). baseline probe data. The effect sizes for each participant for
The corpus of probe sentences included sentences th#te second therapy were calculated in an identical manner
were considered control probes (fearful tone of voice wagising data from the second therapy. The formula used to
never treated), some that were considered generalizatiotlculate the effects siz€gS) is as follows:
probes (sentences which were never treated but were pro-
duced using trained tones of voice—angry, sad, happy), M therapy _ \ baselines
and sentences that were actively treated. The entire corpus EW =
was randomized to create daily probe lists.
All probes were audiotaped. Audiotaping was done on a
Marantz portable cassette recorder (model pmd430) for thEQESULTS
first two participants in this study. All subsequent audio-
tapes were made on Tascam digital audio tape recordei&hree judges unanimously agreed that visual displays of
(model DA-P1). Each probe item was scored as “plus” ifprobe data (see Figure 1) showed evidence of treatment
correctly conveying, or “minus” if incorrectly conveying effects from both treatments for all three participants. No
the requested emotional tone of voice. Scoring was donevidence of generalization to the untreated emotion was
online during the session by the therapist, and was also lateroted for any participant. Obvious differences in response
judged by a trained rater blind to the time of testing. Theto the treatments for the 3 participants exist.
judgments of both the therapist and trained rater were based Participant 01 was the most variable, particularly during
solely on verbal expression, facial expression was not @he cognitive linguistic treatment, suggesting that the cog-
factor. nitive linguistic treatment initially disrupted pretreatment
The trained rater was a speech—language pathologist witherformance without providing a stable alternative. Despite
two years of experience in evaluating the prosody of emothe variability, best performance during cognitive linguistic
tionally intoned sentences. Training for this rater includedtreatment was clearly superior to pre-treatment perfor-
familiarization with the descriptions of features for eachmance. However, it is also true that this participant’s worst
emotion including respective changes in pitch, loudnessperformance during cognitive linguistic was worse than base-
and rate. The rater also took part in research group sessiolise performance. It may be that treatment temporarily desta-
during which tapes of aprosodic speakers were discussddllized the participant’s verbal expression of prosody by
and individual features rated. Acoustic analysis of selectediscouraging his abnormal pattern, before a stable, new
pre- and post-treatment data subsequently supported thiesponse was predictably available. Variability continues
trained rater’s judgments. The trained rater’s judgments werduring the baseline testing prior to the imitative treatment

Main Outcome Measure

SDbaseIines
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Fig. 1. Percent correct on treated and untreated probe stimuli.

and relative stability does not occur until the final six or was discontinued. Treatment effects appear to have been
seven imitative treatment sessions. Relative stability wasnaintained at post-testing.
maintained at post-treatment testing. Participant 01 was the Examination of effect sizes (see Table 4) confirmed mod-
longest post-stroke and therefore would have spent the mosst to substantial treatment effects for both treatments in all
time post-stroke using altered prosodic contours. three participants. For Participant 01, the effect size was
Participant 02 was 6 months post stroke and demoni.224 for cognitive linguistic treatment and 1.183 for imi-
strated stable baseline performance. Atreatment effect doeative. Participant 02 showed an effect size of .660 for cog-
not emerge until the final sessions of the cognitive lin-nitive linguistic treatment and 2.542 for imitative. Effect
guistic treatment. Following discontinuation of treatment,sizes for Participant 03 were 11.518 for the cognitive lin-
performance seems to retreat to pre-treatment levels. Comuistic treatment and 2.015 for imitative. These differences
siderable variability occurs after introduction of the imita- are moderate to large by traditional standards (Cohen, 1988)
tive treatment but the overall level of treatment effect isand are within the range of effect sizes in the aphasiology
also higher than during the cognitive linguistic treatment.literature for a variety of treatments and aphasia diagnoses
Again, a treatment effect appears to be maintained atRobey, 1994).
post-testing.
After a stable baseline period, Partl_C|pant 03, who was ADISCUSSION
months post stroke, shows a dramatic treatment effect for
the cognitive linguistic treatment. The imitation treatmentThis was a phase | study of mechanism-based treatments
was limited by a ceiling effect. When this participant reachedfor expressive aprosodia. The data suggest that both treat-
100% accuracy on probes of treated emotions, treatmemhents improve production of affective prosody. Clearly, how-
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Table 4. Z scores for change associated with first (cognitive—linguistic) and second (imitative) therapies

Baseline 1 Baselinel  Therapy 1 Z score for Baseline 2 Baseline 2  Therapy 2 Z score for

Subject M SD M Therapy 1 M SD M Therapy 2
01 42.625 8.070 52.5 1.224 53.875 13.632 70 1.183
02 23.625 4.502 26.6 .660 28.5 4.070 38.85 2.542
03 30.5 3.586 71.8 11.518 81.355 6.116 93.7 2.015

ever, more individuals with aprosodia must be treated before No conclusions about the relationship of site of lesion to
confident conclusions can be reached. In addition, becaugeost active treatment are possible. Participant 01, who had
all three participants began with the cognitive linguistica medial frontal lesion and might have been expected to be
treatment, it is impossible to sort out the effects of treat-most responsive to the imitative treatment, responded sim-
ment order. The most one can say is that a cognitive linilarly to both treatments. Participant 02, who had involve-
guistic treatment for aprosodia is active and that a subsequentent of the centrum semi-ovale, internal capsule, and
imitative treatment adds to the activity. Sorting through theportions of the striatum, responded most positively to the
order effects, as part of a systematic effort to increase themitative treatment, consistent with the prediction. Partici-
number of persons treated, is the focus of ongoing researcpant 03, for whom we had no imaging data but who pre-
Within the study’s limitations, the data on generalizationsented with a dense left hemiplegia suggesting motor system
are also informative. First, the treatment did not generalizénvolvement, responded most robustly to the cognitive lin-
to the untreated emotion, fear. The finding that the treatguistic treatment. More data will be necessary if hypoth-
ment does not generalize to an untreated emotional prosodyses about the pathophysiology of expressive aprosodia are
suggests that the representation that contains the inform#e be supported. For example, the case for an executive
tion needed to produce this prosody is independent of thdeficit will be strengthened by evidence of robust effects to
representations needed to produce other emotional prosthe imitative treatment in participants with expressive aproso-
dies. It is also true that fear was the most impaired emotiomia that is unaccompanied by receptive aprosodia.
as was evidenced by the extremely low baseline perfor- Despite the limitations of this phase | study, the evidence
mance. This was not anticipated and is not easily explainedt provides of treatment effects for aprosodia is important.
In a subsequent study we will treat fear to ascertain whethefirst, aprosodia has functional consequences, because nor-
it is amenable to treatment. mal relationships are handicapped by an inability to signal
However, performance on an unpublished expressivemotion. Therefore, active treatments raise the possibility
aprosodia battery currently undergoing standardization doesf functional impact. Furthermore, there is a relative dearth
suggest generalization. Specifically, all 3 participantsof treatment data about any of the myriad deficits of right
improved by at least 20 percentage points. Participant 03emisphere lesions. Foremost among these is anosagnosia
who showed the greatest effects sizes for therapy probesy denial of signs and symptoms. These three participants
more than doubled his expressive aprosodia score from 30%ad differing degrees of anosagnosia clinically, however all
to 65%. Until this tool is standardized and a larger sample8 were faithful in their attendance at treatment sessions.
of patients is treated, these data will not be analyzed statisAnd all three improved. This suggests that aprosodia and
tically. It can be posited, however, that changes on thiother right hemisphere deficits may be amenable to behav-
measure will parallel those on the probes that were the maiioral treatments.
outcome of this study. Investigation of generalization to Additional participants with expressive aprosodia are cur-
extra-clinical settings is also underway. rently being treated. With more data the answers to several
Receptive aprosodia was measured using a standardizedestions may become clearer. Specifically, the relative activ-
battery (Florida Affect Battery; Bowers, et al., 1998). Par-ity of both the cognitive linguistic and imitative treatments
ticipant 01 presented pre-therapy with a moderate recepnay be established. In addition, their effects on extra-clinic
tive prosody impairment, participants 02 and 03 had onlyfunctioning may emerge. With this clarification may come
mild receptive prosody deficits. Changes from pre- to post-additional understanding of the underlying pathophysiol-
therapy in the receptive aprosodia scores of the 3 particiegy of aprosodia. Clinicians and theoreticians may both be
pants were positive but relatively inconsequential; all wererewarded.
at or under 5 percentage points. All three subjects responded
to the treatments for their accompanying expressive aproso-
dia but it does not appear from the receptive aprosodiﬁCKNOW'—EDGMENTS

data that receptive deficit predicts response to treatmengpnorted in part by VA Office of Research and Development,
This is only a hypothesis however, because these data Wikkehabilitation R&D Service, Brain Rehabilitation Research Cen-
not be analyzed statistically until more subjects have beeger and by NIDCYNIH Grant P50 DCO3888. We would like to
treated. thank S. Freshwater, Ph.D., for technical assistance in this study.
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