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This systematic review of the literature addresses interventions for dysarthria that
focus on the global aspects of speech. The review is part of the development of practice
guidelines for the Academy of Neurologic Communication Disorders and Sciences
(ANCDS). A search of electronic databases (PsychINFO, MEDLINE, and CINAHL) and
hand searches of relevant edited books yielded 51 articles focusing on loudness, rate,
prosody, and general instructions. These articles were rated for the strength of evidence
they provide for the effectiveness of intervention. Articles were categorized into phases
of research and evaluated in terms of the level of participant description, outcome mea-
sures, evidence of research control, and findings. The strongest evidence regarding
treatment effectiveness is in the area of modification of loudness in individuals with
Parkinson’s disease who have hypokinetic dysarthria. Directions for future research are
provided in the areas of rigor of evidence and its reporting, outcomes, candidacy crite-
ria, and application of principles of motor learning to intervention.

One of the primary goals of speech intervention for the management of the velopharyngeal systems is
speakers with dysarthria is to improve communica- addressed in a previous review (Yorkston et al.,
tive function. At times, this is accomplished by fo- 2001b). At other times, the focus of intervention is
cusing on specific speech subsystems. For example, on the entire process of speech production. Global
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aspects of speech production are those that span the
different levels of speech production: respiration,
phonation, resonance, and articulation (Dromey &
Ramig, 1998). Global aspects also span the time do-
main and are applied throughout an utterance
rather than occurring during a specific gesture (e.g.,
enhancing bilabial closure), syllable or sound (e.g.,
production of precise sibilants). Changes in loud-
ness, speaking rate, and prosody are the targets of
such intervention programs. The purpose of this
systematic review 1s to identify the types and
strength of evidence documenting the effectiveness
of interventions targeting the global aspects of
speech production in speakers with dysarthria.

METHODS

Background

This systematic review is part of the development of
practice guidelines for management of dysarthria
sponsored by the Academy of Neurologic Communi-
cation Disorders and Sciences (ANCDS) and sup-
ported in part by ASHA (Office of the VP of Clinical
Practices in Speech-Language Pathology, and Steer-
ing Committee of Division 2) and by the Depart-
ment of Veterans Affairs (DVA). Systematic reviews
can be viewed as a process of evaluation of evidence
from both research literature and expert opinion
with the goal of assisting clinical decisions. The pro-
cedures for developing these reviews are described
elsewhere (Yorkston et al., 2001a).

The Searches

We searched the following electronic databases:
PsycINFO covering 1,300 journals (1967 to Nowv.
2004 ), MEDLINE covering 3,900 journals (1966 to
Nov. 2004), and CINAHL covering 600 journals
(1982 to Nov. 2004). The initial searches were key-
words paired with the term, dysarthria, for exam-
ple, dysarthria and rate, dysarthria and loudness,
dysarthria and prosody. In addition to these elec-
tronic searches, hand searches of relevant edited
books in the area of dysarthria and ancestral search-
es of extant references (e.g., studies cited within an
article or chapter) were conducted. From this large
search, those citations related to intervention were
described, rated, and compiled in a series of Tables
of Evidence. Intervention studies were defined as
those focusing on treatment of the speech produc-
tion for at least one person with a primary commu-
nication diagnosis of dysarthria. Thus, articles were
excluded that:
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1. described the global aspects of dysarthric speech
but did not treat it,

2. focused on a single speech subsystem or compo-
nent, for example, those that focused only on pro-
duction of sustained phonation in speakers with
dysarthria,

3. applied treatment approaches to individuals
without impairment, for example, examination
of rate and loudness changes in speakers with-
out neurologic impairment,

4. studied techniques for management of global
aspects of speech associated with disorders other
than dysarthria, for example, treatment of rate
and loudness in apraxia of speech, or

5. reported the affects of digital manipulation of
recorded sample of dysarthric speech.

Intervention studies that focus on respiratory-
phonatory or velopharyngeal aspects of speech pro-
duction are reviewed in other modules (Spencer et
al., 2003; Yorkston et al., 2001b).

Rating the Strength of Evidence

The strength of evidence for behavioral intervention
studies can be rated by asking a series of questions.

What Type of Research Is Represented by the
Study?

We answered this question by identifying the phase
of research adapted from the descriptions of Robey
and Schultz (1998) . During phase I, hypotheses
about treatment efficacy are developed for later test-
ing. Often this involves experimental manipulations
to test the potential benefits or activity of a particu-
lar treatment; for example, asking a speaker with
Parkinson’s disease (PD) to speak slowly or loudly
and then measuring the acoustic, physiologic, or per-
ceptual consequences of that manipulation. In this
review, studies in which global aspects of speech
were manipulated experimentally were designated
as phase I studies. During phase 11, the goals are to
formulate and standardize protocols, validate mea-
surement instruments, optimize dosage of treat-
ment, and so on. For this review, articles were placed
in this category if a treatment protocol was carried
out for a speaker with dysarthria. Articles in this
category were case reports or small group studies
with no control groups or treatment comparisons.
During phase 111, treatment efficacy of a specified
protocol 1s formally tested either with single partici-
pant design research or group studies with controls
such as control groups or treatment comparisons.
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How Well Are the Participants Described?

We answered this question by noting the presence
or absence of 18 participant descriptors similar to
those described elsewhere (Strand & Yorkston,
1994). The level of description was categorized as
brief if 1-5 characteristics were included in the ar-
ticle, detailed if 6-10 were included, and comprehen-
sive if more than 10 were included. In addition, in-
formation about the following participant-related
characteristics is provided: number of participants,
type of dysarthria, severity of dysarthria, medical
diagnosis, age, and gender.

Are the Consequences of the
Intervention Well Described?

We answered this question by noting evidence for
control, that is, evidence that changes were the re-
sult of intervention and not some other variables.
The following are examples of factors that suggest
control: presence of stable baseline, outcome mea-
sures obtained with and without a device, improved
speech performance with intervention in the face of
a progressive disorder, and presence of a compari-
son or control group. The types of outcomes mea-
sures were also noted in the following categories:
acoustic, physiological, perceptual, or psychosocial.
See Technical Report 6 for specific outcomes mea-
sures in each of these categories. Finally, a summa-
ry of the study conclusions is provided.

RESULTS AND DISCUSSION

A total of 51 intervention studies were identified,
obtained, and rated by at least two members of the
Writing Committee. Articles describing and report-
ing the effectiveness of treatment of the global as-
pects of speech in dysarthria have appeared for over
30 years: nine were published before 1985, 10 be-
tween 1985 and 1994; and 32 between the years
1995 and 2004. Intervention studies were catego-
rized into four groups, those focusing on loudness (N
= 21), speaking rate (N = 19), prosody (N = 10), and
general istructions (N = 6). Note that a number of
articles were placed in more than one category. For
example, if a study had a condition involving rate
and a condition involving loudness, the study was
placed in both categories. The following sections de-
scribe each of the treatment categories: loudness,
rate, prosody, and general instructions. Characteris-
tics of these studies are summarized in a series of
Tables of Evidence (Tables 1, 3-5). Studies are list-
ed in chronological order of publication.

Loudness

Table of Evidence: Loudness (Table 1) summarizes
21 articles reporting outcomes of treatment focus-
ing on 1ncreasing speech loudness. Note that most
studies (N = 11: 52%) are phase II studies (prelimi-
nary investigation of intervention protocols), and
some (N = 7: 33%) are phase 11l (a specific protocol
1s formally tested).

Treatment

While increasing loudness may be a common treat-
ment goal for individuals with various dysarthria
types, including flaccid, hypokinetic, and mixed,
most evidence-based treatments for increasing
loudness stem from research in the area of PD
(Adams, 1997). Reduced loudness is one of the pri-
mary perceptual features of the hypokinetic
dysarthria in PD. This type of dysarthria is common
because of the high prevalence of PD in the aging
population and the high prevalence of dysarthria in
PD. Increasing respiratory/phonatory effort, thus
increasing loudness, has been the focus of a system-
atic program line of treatment research conducted
by Ramig and colleagues (Ramig, Fox, & Sapir,
2004). The majority of studies in this category fo-
cused on Lee Silverman Voice Treatment (LSV'T),
an intensive, high-effort speech treatment designed
to rescale the magnitude of motor output of speak-
ers with PD (Ramig, Pawlas, & Countryman, 1995).
Goals are to increase phonatory effort, vocal fold ad-
duction, and respiratory support. LSVT was de-
signed to improve the perceptual characteristics of
voice by targeting loudness. This treatment ap-
proach 1s well described and thus can be replicated
from clinic to clinic.

Speakers’ Characteristics

A total of 308 participants participated in this
group of studies. This total may overestimate the
number of individuals because some are represent-
ed in multiple studies. For example, studies report-
ing the impact of LSVT on aerodynamics (Ramig,
Countryman, Thompson, & Horii, 1996) are report-
ed separately from those reporting acoustic findings
(Ramig et al., 1995). Generally, the participations
were well described, with 45% of studies providing
comprehensive descriptions of participants and 45%
detailed descriptions. The majority of participants
(76%) described in this series of studies had a diag-
nosis of PD and exhibited symptoms consistent with
hypokinetic dysarthria, including phonatory hy-
poadduction and decreased vocal loudness.
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TREATMENT OF LOUDNESS, RATE, OR PROSODY IN DYSARTHRIA Xix

A profile of candidacy requirements emerges from
a review of the literature. This candidacy profile 1s
based on a constellation of symptoms (reduced loud-
ness, poor respiratory support/effort), good stimula-
bility such that performance improved with appro-
priate cues, and a high level of motivation to
participate actively in an intensive program of prac-
tice. Ramig and colleagues (2004) suggest that indi-
viduals with mild-moderate PD have the most posi-
tive outcomes and thus are the best candidates for
LSVT. Preliminary data are reported for speakers
with diagnoses other than PD, namely multiple
sclerosis (MS) and traumatic brain injury (TBI). Be-
cause the dysarthria types associated with MS or
TBI are variable, some individuals with these dis-
eases also fit the symptom profile, that 1s, symptoms
reflected vocal weakness or fatigue, and reduced vo-
cal loudness. Success of LSVT has been reported in
a limited number of speakers with MS and TBI who
fit the candidacy profile. In one case report of a
speaker with TBI, outcomes were most beneficial
when LSV'T was combined with respiratory exercis-
es {Solomon, McKee, & Garcia-Barry, 2001).

Ouitcome

Generally, statistically significant improvement
was noted in participants with PD who completed
the 16-session protocol for LSVT. Although the pri-
mary outcome measures were acoustic variables,
physiologic and perceptual measures were also re-
ported. Evidence for the effectiveness of LSVT was
strengthened by studies where LSVT was compared
with other treatments such as those employing a
respiratory only approach and those reporting long-
term (2-year) follow-up data. Ramig and colleagues
(2004) suggest that targeting loudness and phona-
tory effort not only improves vocal characteristics
but also “appears to trigger effort and coordination
across the speech mechanism” (p. 176). The trigger
effect is supported by the evidence that both the pri-
mary outcome measure (loudness) and important
secondary measures such as articulatory precision
improve with treatment.

Summary of Current Status

A substantial number of studies have been pub-
lished since 1990 that focus on increasing loudness
in speakers with dysarthria. Most represent a sys-
tematic line of research conducted by Ramig and
colleagues with the PD population. As is typical in
treatment efficacy research, early studies utilize

case reports or small group studies. These were fol-
lowed by larger group studies with more controls
such as comparison of treatments or long-term fol-
low-up. LSVT 1s well described, is linked with the
physiologic and perceptual features of dysarthria
associated with PD, and follows a precise treatment
protocol that specifies both type and intensity of
treatment. Participants are well described and
come from a well-defined population. The conse-
quences of intervention are reported in detail using
multiple physiologic, perceptual, and acoustic mea-
sures. Treatment outcome has been positive, with
changes not only in loudness but also on other as-
pects of speech production such as articulatory pre-
cision. The following is a description of the current
status and future needs for treatment research tar-
geting improvement of loudness. See Table 2 for a
summary of current status and future research
needs.

Speaking Rate

Table of Evidence: Rate (Table 3) summarizes 19 ar-
ticles reporting outcomes of treatment focusing on
manipulation speaking rate. Note that most studies
(N = 10: 53%) are phase I studies (testing potential
benefits of intervention) and some (N = 8: 42%) are
phase 1l (preliminary investigation of intervention
protocols).

Treatment

Rate control is a long-standing strategy in dysar-
thria treatment because some speakers are much
easier to understand when they slow their rate of
speech (Yorkston, Beukelman, Strand, & Bell,
1999). This systematic review yielded articles that
describe a variety of approaches to changing speak-
ing rate. As highlighted in Table 3, rate was manip-
ulated via numerous techniques including (1) exter-
nal pacing devices (DAF, pacing board, metronome;
n = 5); (2) computer training (n = 3), behavioral in-
structions (n = 10); and (3) biofeedback (n = 1). In
the majority of the studies, target rates were slow
relative to the speakers’ habitual rates. Only 2 of
the 19 studies (11%) contained some speakers
whose goal was to increase rate. For example,
Hodge and Hall (1994) reported the case of an 11-
year-old boy with a diagnosis of hypoxic en-
cephalopathy whose rate was extremely slow (< 1
syl/sec). Treatment focused on increasing rate in or-
der to decrease unusual stress patterning.



TABLE 2. Summary of current status and tuture needs
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Treatment Current Status Future Needs
Loudness - Well-defined, replicable protocol J Measure of outcomes in natural social
J Relatively large subject pool situations
d Relatively well-defined subject population J Impact of intervention on communicative
J Linked to physiologic-perceptual features participation
J Progressed from case to group studies with J Usefulness of LSVT fpopulations other
controls than PD
Jd Measured multiple aspects of speech J Examination of factors that may optimize
d Trigger effect (loudness changes prompted learning (e.g., schedule and intensity of
other benefits) intervention)

Rate J Modifying rate may be a powerful technique d Examination of generalization of training
for improving intelligibility in some speakers d Techniques to document psycho-social
with dysarthria outcomes

J A variety of techniques are available for o Better understanding of candidacy
training d Treatment studies comparing various
U Durational aspects of speech can be precisely techniques
measured using acoustic techniques J Parameters of treatment scheduling
(frequency, intensity, and duration of
training)
- Better description of how optimal rate is
selected & trained

Prosody J May enhance linguistic information thus J Comparison of various approaches

intelligibility J Documentation of social validity
- Computer-assisted acoustic analysis provides - Documentation of generalization of
immediate, quantitative feedback training
O Techniques for perceptual rating of
prosody
J Understanding the interaction of timing,
loudness and pitch manipulation
J Study of the acoustic variables (or
combination of variables) that contribute
to speech naturalness
d Development of candidacy profiles
General - Takes advantage of residual compensatory d Studies of candidacy issues

Instructions capabilities

J May be applied to speakers with many types of

dysarthria

J Larger groups of speakers
d More attention to actual rather than
simulated communication breakdowns

Speaker Characteristics

A total of 121 participants participated in treat-
ment studies focusing on rate. Twenty-one percent
of the studies provided comprehensive descriptions
of participants, 63% detailed, and 16% brief de-
scriptions. Unlike treatment of loudness, where PD
was the predominant medical diagnosis, treatment
focusing on speaking rate was applied to people
with a variety of medical diagnoses and dysarthria

types. Medical diagnoses of participants included
PD, TBI, CP, anoxia, tumor, ALS, and others. Be-
cause of the variety of medical diagnoses represent-
ed, it is not surprising that many types of
dysarthria were also represented with hyvpokinetic,
mixed, ataxic, and spastic types the most common.
Although a range of severity from mild to profound
is represented, most of the participants exhibited
decreased speech intelligibility. Ages ranged from 5
to 78 years, but most participants were adults.
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Outcome

Outcomes were measured using a variety of tech-
niques. Although multiple dimensions were frequent-
ly measured, perceptual ratings of variables such as
intelligibility were the most common (79% of the
studies). Acoustic measures were reported in 74% of
the studies. Physiologic (11%) and psycho-social mea-
sures (5%) were reported much less frequently.

(Generally, this group of studies supports the rela-
tionship between speaking rate and intelligibility in
dysarthria, with changes in rate affecting intelligi-
bility. Initially, the evidence for this relationship
took the form of illustrative cases in which decreas-
ing rate was associated with increasing intelligibili-
ty (Yorkston & Beukelman, 1981). Later, the rela-
tionship was examined in more detail and included
acoustic (Turner, Tjaden, & Weismer, 1995) and
physiologic data (McHenry, 2003).

A number of studies suggested that the relation-
ship between rate and intelligibility is not a simple
one. The following are examples of research findings
related to rate and intelligibility. With the manipula-
tion of rate, vowel space accounted for only 45% of the
variance in speech intelligibility (Turner et al., 1995).
As rate was decreased, sentence intelligibility but not
phoneme intelligibility improved (Yorkston, Ham-
men, Beukelman, Traynor, 1990). Decreasing rate did
not disrupt naturalness in dysarthric speech as
much as it does in typical speech (Yorkston et al.,
1990). Studies suggest that a variety of techniques
can be used to modify rate. Outcomes depend, at
least 1n part, on the severity of the dysarthria. Fur-
ther, some authors suggested a “threshold of bene-
fit” (Pilon, McIntosh, & Thaut, 1998) that may help
to dictate candidacy for treatment focusing on
speech rate.

Summary of Current Status

Some of the earliest studies of treatment efficacy in
dysarthria focused on modification of speaking rate.
For the most part, rate modifications were intended
to slow speaking rate as a means of improving
speech intelligibility. Approximately half of the
studies identified in this review were phase I stud-
ies where the impact of rate manipulation was stud-
ied in an experimental context. Findings of this
phase of research suggest the potential benefit of
rate control in dysarthria, but benefits seem depen-
dent on a number of factors that require further in-
vestigation including characteristics of both the
dysarthria and intervention strategies. A variety of
treatment techniques were reported but many were

ANCDS BULLETIN BOARD/VOL. 15, NO. 2

restricted to experimental conditions, for example,
computer-assisted pacing strategies. Investigation
of the generalization of these techniques to natural
communication settings is an important next step
in this line of research. Participants reported in this
study represented many types of dysarthria and
many medical diagnoses. Explicit descriptions of
candidacy for rate reduction are generally lacking.
See Table 2 for a summary of current status and fu-
ture research needs.

Prosody

Table of Evidence: Prosody (Table 4) summarizes 10
articles reporting outcomes of treatment focusing
on enhancing prosody, that is, rate, rhythm, and in-
tonation. Most of the studies (N = 7: 70%) are phase
II studies (preliminary investigation of intervention
protocols) and some (N = 3: 30%) are phase I stud-
ies (testing potential benefits of intervention).

Treatment

Prosody or suprasegmental aspects of speech in-
cludes a number of features that extend across a se-
ries of sound segments, including stress patterning,
intonation, and rate-rhythm. Prosody 1s achieved
through a complex interaction of rate, loudness, and
pitch adjustments. Prosodic abnormalities are com-
mon 1n dysarthria and are frequently associated
with ataxic dysarthria because of the perceptual fea-
ture of “excess and equal” stress patterning, with hy-
pokinetic dysarthria because of the perceptual fea-
tures of monoloudness and monopitch, and with
hyperkinetic dysarthria secondary to variable stress
patterns. A variety of treatment approaches were
found in the current review. Techniques comprised
two primary areas: biofeedback (n = 5) and behav-
ioral instruction (n = 6). To illustrate, some involved
providing various types of acoustic feedback to the
speaker. Other techniques relied on the linguistic
function of prosody and asked speakers to produce
utterances with various emphatic stress patterns.

Speaker Characteristics

A total of 32 participants took part in treatment
studies focusing on prosody. A third (33%) of the
studies provided comprehensive participants de-
scription, 55% detailed and 11% brief participant
descriptions. Most participants (50%) had a diagno-
sis of TBI, but other diagnoses include MS, CVA,
PD), anoxia, encephalopathy, and CP. The most com-
mon type of dysarthria was ataxic, reported in 50%
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of the articles. Type of dysarthria was not specified
in 30% of studies.

Participants ranged in age from 19 to 75 years.
Although a range of severity from mild to severe is
represented, reduced speech intelligibility was not
always present. Many of the studies (50%) included
participants who had mild dysarthria. Abnormali-
ties in naturalness were described. For example,
one speaker with dysarthria associated with TBI
was described as sounding “like a computer” (Sim-
mons, 1983). Because prosody can be used to signal
subtle linguistic information, McHenry (1998) sug-
gested treatment in this area places certain cogni-
tive demands on the speaker. Speakers who are not
able to cope with those demands may not be appro-
priate treatment candidates.

Outcome

The most frequent outcome measures were acoustic
parameters (80% of studies) and perceptual ratings
(80%). Acoustic measures included fundamental fre-
quency contours, relative intensity, and durational
aspects of speech production. Perceptual outcomes
included ratings of stress patterning, pause struc-
ture, articulatory precision, intelligibility, and natu-
ralness. Generally, studies reported improvement on
perceptual measures of prosody and related acoustic
parameters; however, speech did not approach nor-
mal. Both generalization of treatment effects and
their social validity await future investigation. A va-
riety of treatment approaches were studied, some
focusing on providing specific, acoustic feedback
such as fundamental frequency contours, and oth-
ers only general feedback regarding stress pattern-
ing. Sufficient data are not available to compare the
merits of specific versus general approaches to
prosody training.

Summary of Current Status

Although prosodic disorders are common in dysar-
thria, characteristics of these disorders vary greatly
depending on the type and severity of dysarthria.
This heterogeneity is reflected in the treatment ef-
ficacy studies reviewed in this report. Most are case
reports using a range of different treatment tech-
niques. Because of the relatively small number of
studies and the heterogeneity of treatment tech-
niques and participant characteristics, few conclu-
sions about treatment effectively can be draw at
this time. See Table 2 for a summary of current sta-
tus and future research needs.

ANCDS BULLETIN BOARD/VOL. 15, NO. 2

(General Instructions

Table of Evidence: General Instructions (Table 5)
summarizes 8ix articles reporting outcomes of treat-
ment focusing on providing participants with gener-
al instructions or feedback regarding the overall
clarity or intelligibility of speech. Most (67%) are
phase I studies (experimental investigation of fac-
tors related to intervention).

Treatment

A variety of techniques were used including instruc-
tion to produce “clear speech” and feedback about
the “clarity” of utterances. Several studies also in-
vestigated speakers’ ability to repair an utterance
following some indication of misunderstanding. In
most cases, the requests for repair were dehlivered
on a predetermined schedule rather than in re-
sponse to an actual communication breakdown.

Speaker Characteristics

A total of 31 participants are reported in treatment
studies focusing on general instructions. A third
(33%) of the studies provided comprehensive partic-
ipants description, 55% detailed descriptions, and
11% bnef participant descriptions. Both medical di-
agnoses and type of dysarthria vary. CVA and TBI
are the most common diagnosis, and each is includ-
ed in 33% of the studies. The most common type of
dysarthria reported was mixed, but spastic, athe-
toid, ataxic, and hypokinetic are also reported in
single studies.

Outcome

Perceptual ratings of clarity, intelligibility, and ar-
ticulatory precision were the most common outcome
measures (83% of studies). Acoustic measures were
reported in 67% of studies. Specific feedback about
the adequacy of production (feedback about clarity
of a specific utterance, indication of a misunder-
standing) resulted in acoustic changes and im-
proved intelligibility. There is no strong evidence
that general instruction to speak clearly results in
an important benefit.

Summary of Current Status

Because of the small number of studies, the variety
of treatment techniques, and participant character-
istics, no conclusions about treatment effectively
can be drawn at this time. See Table 2 for a summa-
ry of current status and future research needs.
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CONCLUSIONS AND
RECOMMENDATIONS

Reviewing the current status of treatment research
and addressing some of the research needs identi-
fied as part of this review is one step towards
strengthening overall research evidence for the ef-
fectiveness of behavioral treatment of dysarthria.

Current Status of Treatment Research

With the possible exception of treatment focusing
on loudness, efforts to document the efficacy of
treatment focusing on the global aspects of speech,
including loudness, rate, and prosody are in the pre-
liminary phase of investigation. This review sug-
gests that the strongest evidence regarding treat-
ment effectiveness 1s in the area of modification of
loudness in individuals with PD who have hypoki-
netic dysarthria. In this area, treatment efficacy re-
search has progressed from case reports to group
studies comparing various treatment approaches or
providing information on long-term follow-up. Re-
searchers have also investigated some factors re-
garding modification of speaking rate that may
have an active treatment effect. A number of arti-
cles focus on the impact of reduced speaking rate on
speech intelligibility. Other clinical investigators
have reported cases illustrating the potential bene-
fits of treatment techniques involving prosody and
general instructions.

Future Research Needs

Although many interventions were shown to be ef-
fective for particular speakers with dysarthria, a
number of issues warrant further research. The fol-
lowing discussion describes future research needs
that apply to all of the intervention strategies de-
scribed in this review. Some of these suggestions
have been made by the authors of the treatment
studies. Others were made by the authors of the
current report and those who reviewed a Technical
Report 6 (Yorkston, Hakel, Beukelman, & Fager,
2006) upon which this article is based.

Improving the Rigor of
Evidence and Its Reporting

More strong treatment research needs to be con-
ducted and reported. For example, more single case
design studies are warranted given the heterogene-
ity of the dysarthric population. In addition to case
studies and studies involving single case design,

XXX111

group studies with comparison groups are needed.
Designs including long-term follow-up are neces-
sary to determine maintenance of outcomes. De-
veloping an evidence base for making clinical deci-
sions requires that treatment studies be evaluated
for the strength of support that they provide for
the effectiveness of treatment. Evaluation of indi-
vidual studies and synthesis of information across
studies requires careful, consistent, and detailed
reporting. Guidelines for reporting randomized
(Moher, Schulz, Altman, & the CONSORT Group,
2001) and nonrandomized behavioral studies (Des
Jarlais, Lyles, Crepaz, & the TREND Group, 2004 )
are available. The TREND Checklist for nonran-
domized studies (Des Jarlais et al., 2004) contains a
listing of features describing participants, interven-
tions, outcomes, samples size, assignment methods,
and so on. Inclusion of these features in reports of
behavioral intervention would allow better synthe-
sis of research findings across studies.

Outcomes

Convincing outcome measures are needed to docu-
ment treatment effectiveness. Although clinical
trails typically specify a single primary outcome,
the use of a comprehensive set of secondary out-
come measures (including measures of the psy-
chosocial aspects of communication) 18 warranted.
Better description of the psychometric adequacy of
outcome measures 1s an important research goal. A
number of specific measurement techniques merit
further investigation, including techniques for per-
ceptual rating of the adequacy of prosody, measure-
ment of speech intelligibility in adverse conditions
such as noise, measurement of listener effort, and
measurement of the adequacy of communication in
natural settings.

Candidacy Criteria for
Specific Types of Treatment

Because a single type of intervention is not likely to
be effective for all speakers with dysarthria, research
is needed to identify key characteristics of speakers
who are likely to benefit from the various types of
treatment. These characteristics may include med-
ical diagnosis, type or severity of dysarthria, and pat-
tern of impairment. Further examination of the ef-
fects of comorbidities such as cognitive impairment
on candidacy 1s also needed. Studies are required
that focus on assessment procedures or protocols to
assist clinicians in the selection of specific treat-
ment approaches. Studies are also needed to exam-
ine the interaction of various treatment approaches.
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The current review of interventions focusing on
the global aspects of speech suggests that there
are a number of under-represented populations.
One of the most important of these groups is chil-
dren with dysarthria. Techniques that are effective
in improving communication function of adults
with dysarthria may or may not be appropriate for
children. Although studies of children were not sys-
tematically excluded from this review, only a hand-
ful of studies report the effects of speech treatment
in children.

Optimizing Learning and
Timing of Intervention

Adequate treatment of a motor speech disorder
such as dysarthria requires the incorporation of the
principles of motor learning into intervention. Well-
designed interventions are critical to assure gener-
alization of training. Studies are needed to establish
best practices in terms of optimal frequency, inten-
sity, and duration of intervention, as well as fre-
quency and type of feedback. Examination of the
role of maintenance treatment in the various types
of dysarthria is also called for.
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