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This article is the second of two reports from the Academy of Neorologic
Communication Disorders and Sciences (ANCDS) Writing Committee of Treatment
Guidelines for ADS. The first report provided o review and evaluation of the ADS treat-
ment evidence (Wambaugh, Dufly, MeNeil, Hobin, & Rogers, 2006a), The current report
is focused on the aspects of guidelines development that followed the review of the evi-
dence. The major categories of ADS treatments are described in terms of treatment
techniques, targets, outeomes, candidacy, and evidenece quality. In addition, this report
provides the committee’s treatment recommendations and sugpestions for future
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Thiz report is a product of the acquired apraxia of tions of AOS treatments along with treatment rec-
speech (AOS) treatment guidelines project initiated ommendations derived from the AOS writing com-
by the Academy of Neurologic Communication Dis- mittee’s review of the AOS treatment literature, A
orders and Sciences (ANCDS). It provides descrip- summary and evaluation of that literature was pro-
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vided in a companion article (Wambaugh, Duffy, Me-
Neil, Robin, & Rogers, 2006a). The entire AOS tech-
nical report from which this report and the accom-
panying report were drawn is available on the
ANCDS website, along with the AOS evidence table
(Wambaugh, Duffy, McNeil, Robin, & Rogers, 2006b).

The development of ADS evidence-based treat-
ment guidelines is part of a broader undertaking by
ANCDS in which practice guidelines have been and
are currently being generated for specific neurolog-
ically impaired patient populations (Frattali et al.,
2003; Golper et al., 2001). As described by Fratalli et
al., the process of guidelines development requires a
systematic and comprehensive review of the perti-
nent literature accompanied by ohjective assess-
ment of the strength of the evidence, Then, guide-
line developers are obligated to “craft guidelines
based wholly on the reviews and assessments of lev-
els of scientific evidence” (Fratalli et al., 2003, p. x}.
Additionally, guidelines development entails dis-
semination of information to clinicians and delin-
eation of future research needs.

This report addresses the aspects of guidelines
development that followed the review of the evi-
dence. It provides descriptions of the treatments re-
viewed, ratings of the general categories of AOS
treatments, treatment recommendations, and sug-
gestions for future research. In the following sec-
tions, each general type of treatment will be re-
viewed in terms of treatment rationales, techniques
employed, treatment targeis, candidacy for treat-
ment, treatment effects, and level of evidence sup-
porting use of the treatmentis).

AOS TREATMENT APPROACHES

In the review and evaluation of the treatment liter-
ature, the AOS writing committee identified the fol-
lowing general categories of AOS treatments:

articulatory lkinematic,

rate and/or rhythm,

alternative/augmentative communication (AAC),
intersystemie facilitation/rearganization, and
other.

Sl o e

Each of the general treatment approaches are re-
viewed in the following sections. The reviews in-
clude a summary of the rationales provided for each
treatment type along with a description of the treat-
ment technigues and treatment targets, The outcome
measures are described, and a synopsis of the out-
comes is provided. An overview of the participants
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in each approach is given and candidacy issues dis-
cussed. Finally, the evaluations of the quality of the
evidence for the general approach are summarized.

Articulatory Kinematic Treatments
Rationale

As indicated previously, half of the investigations
concerned treatments characterized as articulatory
kinematic. In general, it appears these treatments
were developed and/or studied based on assump-
tions consistent with Rosenbek, Lemme, Ahern, Har-
ris, and Wertz's (1973) influential statements that
A0S “is a nonlinguistic sensorimotor disorder of ar-
ticulation . . . . Therefore, therapy should concentrate
on the disordered articulation . . . . (and) emphasize
the regaining of adeguate points of articulation and
the sequencing of articulatory gestures” (p. 463).
The rationales provided by the authors of these re-
ports, as well as the techniques employed, explicitly
and/or implicitly indicated that it was important to
focus treatment on improving spatial and temporal
aspects of speech production.

Techniques

Numerous techniques were utilized across the 30
articulatory kinematic investigations to promote
improved speech production (Table 1), One com-
maonality observed across all investigations was mo-
toric practice of speech targets. That is, although
most of the approaches employed some form of stim-
ulation, verbal production was requisite. Most of the
treatments also relied on the technique of model-
ing/repetition to elicit productions of the desired
speech behavior. A variation of modeling/repetition,
“integral stimulation,” was also employed in several
investigations (e.g., Deal & Florance, 1978; Florance
& Deal, 1977; LaPointe, 1984; Rosenbek et al., 1973;
Wambaugh, Kalinyak-Fliszar et al., 1998; Wam-
haugh, West, & Doyle, 1998; Wambaugh, Martinez
et al., 1999; Wertz, LaPointe, & Rozenbeck, 1984,
Integral stimulation involved instructing the pa-
tient to “watch me, listen to me, and =ay it with me.”

Obviously, both modeling/repetition and integral
stimulation involve auditory and visual stimulation
regarding production of the speech target. Such
stimulation requires the patient to infer the articu-
lator movements necessary for correct production.
Other stimulation techniques have been utilized
that provide direct instruction in terms of move-
ment of the articulators. Articulatory placement
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cues have been used in numerous investigations to
communicate specific information about sound pro-
duction. Typically, placement cues have been pro-
vided for sounds produced in error and have taken
the form of drawings (Haymer et al., 2002), video-
taped models (Aten, 1986), verbal instructions
{(Wambaugh et al., 1998a; 1998b, 1999), and visual
modeling (Wambaugh et al., 1998a; 1998b; 1999).
Placement cues have also been used in conjunction
with the related techniques of phonetic derivation
and shaping (Knock et al., 2000; Wertz et al., 1984).
In such cases, instructions were provided regarding
how to modify existing productions to obtain differ-
ent or more acceptable productions,

Prompts for restructuring oral and muoseular pho-
netic targets (PROMPT; Square, Martin, & Bose,
2001) is perhaps the most sophisticated of the stim-
ulation techniques for providing direct instruction
for speech production in the treatment of AOS.
PROMPT provides a combination of auditory, visual,
tactile, and kinesthetic cues that are “dynamic in na-
ture and are designed to provide sensory input re-
garding the place of articulatory contact, extent of
mandibular opening, presence and manner of artic-
ulation, and/or coarticulation” (p, 769) (Bose, Square,
Schlosser, & van Lieshout, 2001). These cues are re-
portedly usually focused on classes of speech move-
ments and can be applied to various levels of speech
production (e.g., speech sounds in isolation to sen-
tence level productions). Because of the relative com-
plexity of the cues provided in the application of
PROMPT, therapist training appears to be requisite
for corrvect application of the treatment,

Written cues are another form of stimulation that
have been used frequently as a supplement to artic-
ulatory-kinematic technigques (Cherney, 1995; Deal
& Florance, 1978; Florance & Deal, 1977; Rosenbek
et al,, 1973; Wambaugh et al., 1998a). Provision of
the written form of the targeted speech production
does not provide articulatory kinematic instruction
and may be considered a form of intersystemic facil-
itation/reorganization (and will be discussed in a
subsequent treatment section), However, such writ-
ten cues are noted in the present treatment section
to reiterate the fact that many AOS treatments
have utilized a combination of approaches.

Beyond the type of stimulation provided, the type
and/or organization of practice is another important
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treatment component. There appears to be potential
benefit in practicing target productions in a con-
trastive manner with either nontarget productions
or other target productions. Wertz et al. (1984) advo-
cated the use of contrastive practice of sounds and
provided data from one participant to support use of
this technique. They suggested starting with con-
trasts in which the target sound's environment
serves as the contrast (e.g., changing the vowel in
CV syllables such as fse/~sif-fsu/). They further rec-
ommended moving toward contrasting the target
sound with different sounds that graduoally become
more similar to the target sound. Practice in con-
trasting the target sound with the sound that most
closely approximates the patient's typically replac-
ing sound has also been employed by Wambaugh et
al. in their use of minimal contrast practice
(Wambaugh et al., 1998a, 1999, 2004). It should be
noted, however, that Wambaugh et al. employed
other technigues (e.g., integral stimulation, phonet-
ic placement cues, graphic cues), along with mini-
mal contrast practice. Similarly, Howard and Varley
(1995) utilized minimal pair words with elec-
tropalatographic feedback to practice contrasting
tongue contacts. Square et al. (1986) and Square-
Storer and Hayden (1989) also utilized minimal
pairs during PROMPT treatment and indicated
that PROMPT should be utilized to contrast speech
movements (Square et al., 2001).

The coneepts of random stimulus presentation
versus blocked stimulus presentation relate to the
use of contrastive practice. In blocked stimulus pre-
sentation practice, all trials with one target behav-
ior oceur together as a “block.” In random stimulus
presentation practice, trials of all targeted behav-
iors are randomly interspersed within a treatment
session. For example, if three sounds have been tar-
geted for treatment, blocked stimulus presentation
practice would require that one sound be practiced
first for X number of trials, followed by practice of
each of the remaining sounds separately ieg., 100
trials of /&/, followed by 100 trials of /fp/, followed by
100 trials of /t/). Random stimulus presentation
practice would entail practice of all three sounds
concurrently, with the order of the stimuli being
randomized (e.g., s-p-t-t-s-p-p-s-t, ete.). Literature
from the area of limb motor learning suggests that
blocked stimulus presentation practice facilitates!

"The terms focilifate and facilitation are used to denote the common meanings of “to make eagier” or “to bring about” (Merrinm-
Wehbster, 2005). They do not carry any meaning relative to duration or level of processing. However, the term focilitation study is
used to indicate an investigation in which the independent variable was limited in terms of exposure {after Howard, Patterson,

Franklin, Orchard-Lisle, & Morton, 1985),
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more rapid acquisition of motor behaviors, but ran-
dom stimulus presentation practice promotes better
retention and transfer (see Schmidt and Lee [1999]
for a review). Knock et al. (2000) investigated the ef-
feets of blocked and random stimulus presentation
practice on production of stops and fricatives with
two participants with AOS. Although their results
did not eoincide precisely with the limb motor liter-
ature (i.e., no differences in acquisition rates were
seen across blocked and random practice), their
findings did suggest that random stimulus presen-
tation practice may result in superior retention and
transfer.

The preceding techniques relate to the events
preceding production of the speech target. Another
potentially important factor of treatment is the
feedback that is provided following production. Al-
though rarely specified in AOS treatment studies,
feedback has most often taken the form of verbal
feedback provided by the therapist. Feedback has
been discussed as being important from a motor
learning perspective in terms of type, schedule, and
latency (Knock et al., 2000). That is, feedback re-
garding accuracy of a response (knowledge of re-
sults, KR) and feedback regarding qualitative as-
pects of a response (knowledge of performance, KP)
may differentially impact acquisition, retention,
and transfer (Schmidt & Lee, 1999). Additionally,
the timing and frequency of the feedback may influ-
ence treatment effects (Knock et al., 2000). Some
AOS treatments have been designed to utilize a
combination of KP and KR (e.g., Knock et al., 2000;
Maas et al., 2002; Wambaugh et al., 1998). Others
have been structured to provide only KP in the
event of incorrect responses (e.g., Bose et al., 2001;
Square et al., 1986; Square-Storer & Hayden, 1983).
Of eourse, use of KP implicitly provides KR as does
the use of response-contingent hierarchies. Al-
though most articulatory-kinematic treatment in-
vestigations did not indicate whether feedback was
employed, it may be assumed that feedback likely
was utilized in many instances. Recent work by
Austermann et al. (2004] (not included in evidence
table due to 2003 “cut-off"'} suggests that the use of
delayed feedback (e.g.. a delay of 5 seconds as com-
pared with immediate feedback) may promote en-
haneed retention and transfer of trained speech pro-
ductions for some individuals with AOS.

KP in the form of biofeedback has received limit-
ed study in this area. Electropalatography (EPG)
may be used to provide biofeedback regarding the
timing and location of tongue contact with the hard
palate through the use of a custom-fitted pseudo-

palate embedded with electrodes. Improvements in
articulation were described by Howard and Varley
(1995) in a case study with an individual with AOS,
Clear effects of EPG treatment for AOS remain to
be demonstrated. However, with increasing avail-
ability of this technology (e.g., EPG3; Articulate In-
struments, 2005; LogoMetrix, 2005) and further re-
search, EPG may be an option for some patients
(see comments in evidence table). Electromagnetic
Articulography (EMA) has also been utilized to pro-
vide biofeedback of tongue-tip movement with an
individual with AOS to improve /2/-/S/ contrasts
(Katz et al., 1999). EMA involves online tracking of
articulator movements throogh the use of magnetic
fields and receiver coils that are attached to the ar-
ticulators. Currently, the relatively high cost of
EMA would be prohibitive for most clinical use, and
additional research is required to adequately docu-
ment its effects.

Treatment Targels

Although most of the participants in the reviewed
investigations presented with moderate to severe
AOS (as described by the investigators), a relative-
ly wide range of stimuli have been utilized as treat-
ment targets. Frequently, short sentences or phras-
es have served as treatment stimuli (Bose et al.,
2001; Cherney, 1995; Deal & Florance, 1978; Flo-
rance & Deal, 1977; Rosenbek et al., 1973). In such
cases, a relatively limited number of target utter-
ances of a functional or personal nature have been
chosen for practice (eg, Mynameis . Itis
time to go. [ want to eat. What time is it?). Sentences
have also been chosen to elicit production of specif-
ic sounds (Wambaugh et al., 1998b).

Single, real words have also often served as treat-
ment targets. The words have sometimes been cho-
sen for functional or individual reasons (e.g., Freed
et al, 1997; LaPointe, 1984). More often, the words
have been chosen to provide the opportunity to
practice specific sounds (Aten, 1986; Howard & Var-
ley, 1995; Knock et al., 2000; Square et al., 1986;
Square-Storer & Hayden,1989; Wambaugh et al.,
1998a, 1999; Wertz, 1984, 1998). The rationales pro-
vided regarding the selection of target sounds var-
ied, but all selected sounds were those perceived to
be problematic for the patients. Reasons provided
for sound selection included the following:

L relatively more success with selected sounds
(Wertz, 1998);
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. need to expand phonetic repertoire (Aten, 1986);
. need to achieve sound contrasts (Howard &
Varley, 1995; Katz et al., 1999);
4. relatively high occurrence of errors (Wambaugh,
1998a); and

5. structure of the experiment (e.g,, fricatives versus
plosives) (Knock et al., 2000; Wambaugh et al,
1998b).

2 b

Isolated nonwords/syllables have been chosen
specifically as treatment targets in a few AOS in-
vestigations (e.g., Kahn, Stannard, & Skinner, 1998;
Katz et al., 1999; Maas et al., 2002). Both Katz et al.
and Maas et al. indicated a desire for patients to fo-
cus on the sound/movement form. Interestingly,
Katz et al. chose nonwords to allow this focus “with-
out additional linguistic processing demands” (p.
1359), whereas Maas et al. utilized nonwords so
that the patients would not “rely on semantics to ac-
tivate a word form”™ (p. 613) (i.e., the semantic pro-
cessing involved with real words was viewed as a
potential hindrance in one case and as a potential
facilitator in the other). An additional advantage of
nonwords is increased experimental control of ex-
traneous variables such as word frequency, famil-
iarity, and imageability that may influence word re-
trieval in persons with AOS and co-occurring
aphasia (Maas et al.). Positive results have been re-
ported with the use of nonwords in such investiga-
tions (please note that Katz et al. employed addi-
tional stimuli beyond nonwords).

Other investigators have suggested that real
words may be less difficult for persons with AQS
and, consequently, may be preferred as treatment
targets over nonwords (Howard & Varley, 1995;
Kahn et al,, 1998). For example, Howard and Varley
noted that their patient with AOS “found it much
more difficult to produce speech sounds in isolation
or in nonsense words than in real, meaningful
words" (p. 251). Findings from a case study by Kahn
et al. indicated that target sounds were produced at
higher accuracy levels when the sounds occurred in
real words as opposed to nonwords. Despite the lack
of data to support the selection of either real or non-
words as treatment targets at this time, it appears
that this issue may be an important consideration
when selecting treatment stimuli for some individ-
uals with AOS,

Individual sounds and sounds in syllables (in-
cluding syllables that resulted in real and non-
words) have also served as the targets of treatment
(Dabul & Bollier, 1976; Holtzapple & Marshall,
1977; Knock et al., 2000; Raymer et al., 2002).
Enock et al. selected CV and VC syllable shapes re-
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portedly on the basis of stimulability and embedded
the sounds of interest (stops and fricatives) within
those syllables. The other approaches utilizing indi-
vidual sounds and syllables involved progressing
from isolated sound productions to various syllable
shapes on the basis of predetermined treatment eri-
terin. As discussed by Odell (2002), hierarchies of ar-
ticulatory difficulty have been proposed for use in the
treatment of ADS. However, there are currently no
data available to suppert the notion that it may be
necessary to proceed from “simple” sounds (e.g., vow-
els and developmentally early consonants) to more
complex sounds and phonetic contexts. In fact, Maas
et al. (2002) provided preliminary findings that sug-
gested that some speakers with ADS may exhibit su-
perior patterns of generalization when treatment is
applied to clusters rather than to singletons,

Oulcomes

Acrogs the investipations, outcome measures were
deseribed under the heading of dependent vari-
ables; these were the behaviors that served as in-
dices of treatment effects. The outcomes wern fir-
ther described with respect to the measurement of
generalization and maintenance.

In most articulatory-kinematic investigations,
probes specific to the focus of treatment were em-
ployed to evaluate treatment effects. Infrequently,
formal test scores were also used as oulcome mea-
gures (e.g., Aten, 1986; Dabul & Bollier, 1976; Flo-
rance & Deal, 1977; Stevens, 1989; Wertz, 1984}, al-
though these were usually utilized in addition to
probe data. The dependent measures in the majori-
ty of investigations would be considered to reflect
funetioning at the level of “articulation function” ac-
cording to the World Health Organization's (WHO)
International Classification of Functioning, Disabil-
ity and Health (ICF; WHO ICF, 2005). Frequently,
perceptual assessments in the form ol phonetic
transeriptions or various ratings/descriptors of ac-
curacy were utilized to measure speech production
In only one instance (Florance & Deal, 1877) did a
treatment focused on improving aceuracy of speech
production include an outcome measure that would
be characterized as reflecting the WHO's ICF level
of “activity and participation.” Florance and Deal
(1977) included a measure of “communicative suc-
cess” to evaluate the effects of a treatment designed
to improve production of 10 target sentences.

As indicated earlier, treatment outcomes have
usually been reported to be positive. Only one artic-
ulatory kinematic investigation found treatment to
be largely unproductive: Aten (1986) reported nega-
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tive findings for 28 sessions of a treatment that was
directed toward improved production of fricatives
with a speaker with severely limited verbal produc-
tion skills. Therapy included practice of nonspeech
activities as well as practice of CV and CVC words
with “intensive multimodal stimulation"(p, 128).
Limited improvement was noted for only one of the
four trained sounds,

Other treatments that have focused on produc-
tion of specific sounds have reported positive gains
in sound production for the majority of trained
sounds. In a few cases (Raymer et al,, 2002; Wam-
baugh et al., 1998), certain sounds have been rela-
tively resistant to treatment even when other
sounds have improved.

The data sugpest that training a sufficient num-
ber of exemplars (e.g., 8-10 different phonetic con-
texts) of a tarpeted sound is likely to result in in-
creased accuracy of production of untrained
exemplars of that sound (Maas et al,, 2002; Raymer
et al., 2002, Wambaugh et al., 1998a, 1998h, 1999).
In cases where a limited number of exemplars of
targeted sound have been used, generalization to
untrained exemplars has not occurred (Knock et
al., 2000; Austerman, 2004 [not included in evi-
dence table]). The data also indicate that produc-
tion of untrained sounds is not likely to occur. That
15, treatment effects appear to be largely sound spe-
cific. However, a few instances of limited and vari-
ahle generalization to untrained sounds have been
reported (Raymer et al., 2002; Wambaugh et al.,
1998), In addition, qualitative measurements that
include indicators of partial change may reveal
subtle changes in untrained sounds that may not
be detected by “correct-incorrect” scoring methods
(Square-Storer & Hayden, 1989),

Treatments that have targeted production of se-
lected words, phrases, or sentences (without a focus
on specific sounds) have also generally resulted in
item specific improvements. However, Bose et al.
(2001) found that PROMPT may promote across
sentence generalization effects within, but not
across, sentence types. At the current time, there is
ingufficient information to determine how linguistic
context may or may not influence the outcomes of
AQS treatments.

Participanis and Candidacy Issues

A total of 87 participants were studied across the 30
articulatory-kinematic treatment investigations.
Two larger investigations, Florance and Deal (1977)
and Wertz (1984), included 15 and 17 participants,
respectively. The remainder of the investigations in-
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cluded between 1 and 5 participants, with 1 being
the modal number.

OFf those participants for whom severity ratings
were available, 84% were provided a “severe” rating,
5% a moderate-severe rating, 9% a moderate rating,
and 2% a mild-moderate rating. In comparison to
the total group of 146 AOS participants studied
across all investigations, the participants in the ar-
ticulatory-kinematic investigations were more fre-
quently rated as severe and none received a “mild”
severity rating.

In terms of eandidacy for articulatory kinematic
treatments for AOS, obviously the patient should
wizh to improve speech production. Several of the
treatments were specifically designed for speakers
who were mute (Simpson & Clark, 1989) or had ver-
bal productions limited primarily to stereotypies
(Stevens, 1989). Others that provide biofeedback or
tactile stimulation carry the implication that the pa-
tient may be deficient in utilizing propricceptive infor-
mation available through normal means, Treatments
that focus on improved production of specific sounds
may require that the patient demonstrate a degree of
consistency in production of errors. For most of the
treatments, basic candidacy criteria would include
disrupted speech production with sufficient auditory
comprehension to following instructions.

Level and Quality of Evidence

As reported by Wambaugh et al. (2006a), more than
half of the investigations of articulatory kinematic
treatments were experimental in nature, with a to-
tal of 15 single subject designs and one experimen-
tal group design. Internal validity was evident for
14 of the 29 investigations. As described previously,
the AAN classification system was used to rate the
quality of the evidence: a total of 14 investigations
were described as Class [V, an additional 14 were
described as Class I11, and one was described as a
“possible” Class I1 {(see evidence table).

Aecording to the AAN evidence classification
scheme, a Level B rating may be assigned when
there exists “at least one convineing Class II study
or at least three consistent Class III studies”
{Rutschmann et al., 2002, p. 1838). The data indi-
cate that articulatory kinematic treatments, as a
whole, could be considered “probably effective” (ie.,
interpretation of Level B assignment) for AOS,

Conelusions

Articulatory kinematic treatments for AOS are like-
Iy to provide gains in speech production for individ-
uals with AOS even when deficits are chronic and
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severe. Although the majority of participants stud-
ied with these techniques have had “severe”
speech/language disorders, application with individ-
uals with less severe deficits does not appear to be
precluded. However, data are required to establish
the effects of articulatory kinematic approaches
with such patients.

Most of the described treatments involved a com-
bination of techniques. With the exception of Sim-
mons (1980), there have been no component analy-
ses of combined techniques. Furthermore, there
have been few replications of any given treatment
(Wambaugh, 2002). Consequently, these conclusions
apply to the group of treatments rather than to any
one specific treatment or technique.

Rate and/or Rhythm Treatments

The effects of either a rate control or rhythm control
treatment for AOS were examined in seven investi-
gations (Table 2). Rate and rhythm control were
considered as one general treatment approach in
this review because with each type of control, both
rate and rhythm are impacted during the treatment
process.

Rationale

An underlying premise of the treatments that have
focused on rhythm and/or rate is that AOS is char-
acterized by disruptions in the timing of speech pro-
duction (Dworkin & Abkarian, 1996; Tjaden, 2000,
Wambaugh & Martinez, 2000), Furthermore, rhythm
iz conszidered to be an essential component of the
speech production process. It has been suggested
that rhythm control treatments for AOS may help
to re-establish temporal patterning (or metrical pro-
cessing, Brendel et al,, 2000). More specifically, it
has been hypothesized that central pattern genera-
tors (CPGs) are involved in speech production (Bar-
low, Finan, & Park, 2004) and may be dysfunctional
in AOS (Dworkin & Abkarian, 1996), Rhythmic treat-
ments, such as metronomic pacing, are a form of en-
trainment (phase-locking of movementa/rhythms),
which may help to reset or improve function of CPGs
{(Wambaugh & Martinez, 2000).

Use of rhythmic treatments with AOS have incor-
porated reduced rate as part of the rhythm control
{note: Brendel et al, [2000] controlled rate, but it is
unclear if a reduced rate was used)., Although
speakers with AOS typically exhibit reduced rate,
further slowing of speech production is thought to
provide additional time for motor planning and/or
programming as well as for processing of sensory
feedback.
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Several suggestions regarding attentional moti-
vations for employing rate/rhythm controls have
been made, Dworkin et al. (1988) suggested that
their metronomic treatment may have served to fo-
cus the patient’s attention on the need for addition-
al precision in speech production. Conversely, Bren-
del et al. (2000) hypothesized that their rhythmic
control treatment may have provided an external
forus of attention in that attention may have been
directed towards matching the external stimulus
and was consequently drawn away from the actual
speech movements,

Techniques

In the seven rate/rhythm investigations, an exter-
nal source of control was applied to the speaker’s
productions, Three of those investigations employed
metronomic pacing in repeated practice of targeted
productions (Dworkin & Abkarian, 1996; Dworkin
et al,, 1988; Wambaugh & Martinez, 2000). Rates of
production, in terms of beats per minute (bpm) of
the metronome, varied across and within investiga-
tions. Dworkin and colleagues initiated treatment
tasks at extremely slow rates of production (e, 15
or 30 bpm) and gradually increased to 120 bpm.
Wambaugh and Martinez began treatment at 93
bpm in order to increase the speaker's word dura-
tions by approximately 50% over his typical dura-
tions. They also increased rate over the course of the
investigation and eventually introduced a syncopat-
ed rhythm to approximate a more natural speech
rhythm.

In the metronomic pacing investigations, target
productions (see below) were entrained to the beat
of the metronome, Additional techniques were em-
ploved in these investigations. Wambaugh and Mar-
tinez (2000) provided verbal feedback regarding the
accuracy of the speaker’s timing of production to the
beat, but did not provide feedback regarding sound
production accuracy. They also utilized clinician
modeling and hand-tapping as part of their treat-
ment. Dworkin and colleagues did not discuss the
use of feedback and their treatment appeared to in-
volve relatively independent practice of a large
number of treatment trials at various levels of pro-
duction. Dworkin et al. (1988) eliminated use of the
metronome in their final stage of treatment and, in-
gtead, utilized a question-answer format with previ-
ously treated sentences.

Computerized control and/or feedback has been
utilized to control rate {Southwood, 1987) or rhythm
of production (Brendel et al., 2000; Tjaden, 2000). To
control rate of word production during oral reading,
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Southwood used a computer display to present
words for oral reading at specified rales, ranging
from approximately 30 words per minute (wpm) to
130 wpm. A prolonged manner of speech production
was encouraged to effect the desired decrease in
rate. Brendel et al. required speakers to match their
productions to computer-generated “rhythmic cues,”
which were adjusted for rate and metrical form
inote: the nature of the cues and their integration in-
to the treatment process was not described). In an
attempt to improve stress-patterning, Tjaden pro-
vided computer-generated feedback in the form of a
waveform display and a numerical indicator of sylla-
ble isochronicity (this reflected the duration of the
stressed syllable to unstressed syllable) following
the speaker’s productions. Productions were also
played via loudspeaker to provide auditory feedback,

In the remaining investigation (McHenry & Wil-
gon, 1994), rate control was apparently employed
through the use of a pacing board as well as through
selfF-monitoring. However, the techniques employed
were not specified, and it is unclear whether rate
control was instituted due to the patient’s ADS or
his dysarthria. Furthermore, other technigques such
as articulation drill and provision of phonetic infor-
mation were seemingly employed.

Treatment Targels

The types of productions that have been targeted
for treatment with rate/rhythm strategies have var-
ied and, in most investigations, have been systemat-
ically manipulated in terms of perceived increased
complexity, For example, Dworkin et al. (1988) be-
gan treatment with a bite-block activity in which
the speaker raised and lowered her tongue tip to the
beat of the metronome. Treatment progressed to al-
ternate motion rate (AMR) practice, then to multi-
syllabic word practice, and finally to sentence pro-
duction. Other treatment targets have included
reiterative nonsense syllables {e.g., dadada; Tjaden,
2000), isolated vowels and vowel combinations
(Dworkin & Abkarian, 1996), and oral reading
(Southwood, 1987).

Ouilcomes

Measurements of behavioral change took numerous
forms in the rate/rthythm control studies. In two in-
vestigations (Southwood, 1987; Wambaugh & Mar-
tinez, 2000), the effects of treatment were measured
on accuracy of sound production. In both investiga-
tions, improvements in sound productions were re-
ported despite the fact that no direct sound training

had occurred. Wambaugh and Martinez reported
that positive changes in sound production cccurred
for trained words as well as for untrained words
with the same stress pattern. Results were mixed in
terms of generalization to untrained words with dif-
ferent stress patterns. Of interest is the fact that
the findings by Southwood (1987) and Wambaugh
and Martinez (2000} are in conflict with an early
nontreatment investigation by Shane and Darley
(1978} in which patients with AOS did not improve
in articulatory accuracy with paced oral reading
tasks. Differences in the independent variables em-
ployed in these investigations, such as length of ap-
plication of treatment and method of rate control,
may have contributed to these differences.

Dworkin and colleagues measured the acceptabil-
ity of productions (reflecting presence or absence of
symptoms of apraxia) across all trained behaviors
ani found pesitive changes for those trained behav-
iors (Dworkin & Abkarian, 1896; Dworkin et al.,
1988). Dwarkin and Abkarian reported that treat-
ment effects did not extend to untrained behaviors
le.g., treatment of oroneuromotor behaviors did not
result in improved performance with AMRs). In
light of the lack of response generalization, it is sur-
prising that Dworkin and Abkarian reported im-
proved ratings of elicited discourse. Dworkin et al.’s
(1988) response generalization findings differed
from Dworkin and Abkarian (1996) in that Dworkin
et al. found positive generalization to more complex
hehaviors as a result of training voicing control with
metronomic pacing.

Brendel et al. (2000) measured the effects of
treatment in terms of segmental errors and behav-
iors that reflected fluency (e.g., utterance duration,
time required for false starts and self-corrections,
and intersyllabic pause time). The investigators re-
ported increased fluency for all of the participants,
with improvements in segmental productions vary-
ing across participants.

MeHenry and Wilson (1994) documented a de-
crease in rate of speech production in picture de-
seriptions and monologues with use of a pacing
board in their case study. Seuthwood (1987) also
reported decreased rate with the use of the com-
puter controlled stimuli presentation and prolonged
speech.

Tjaden (2000} reported no benefits from a treat-
ment that targeted speech prosody with a speaker
with mild to moderate AOS. The prosodic treatment
involved repeated practice of reiterative syllables
and multisyllabic real words with visual and audi-
tory feedback to promote inereased “temporal varia-
tion of adjacent syllables” (p. 621). Tjaden found
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that accurate performance in the therapy task did
not generalize to production in probe sentences.

Participants and Candidacy Issues

Rate/rhythm eontrol treatments have been studied
with a total of 12 participants. Severity was not re-
ported for 5 of the participants (Brendel et al,,
2000). Of the remaining 7 participants, severity de-
seriptions were as follows: mild (n = 2), mild-moder-
ate (n = 2), moderate (n = 2), and severe (n = 1). Con-
sidering that 67% of the total 146 AOS participants
were described as having “severe” speech/language
disruptions, the group of participants who received
rate/thythm treatments apparently had less severe
symptoms.

No restrictions on eandidacy were evident other
than demonstration of need to improve behaviors
that were amenable to practice using rate/rhythm
techniques.

Level and Quality of Evidence

Four of the seven rate/rhythm control investiga-
tions were case studies. The remaining three inves-
tigations employed single-subject designs, with in-
terval validity being evident.

The three investigations with internal validity
were classgified as Class II1 studies. As indicated
previously, three consistent Class IIT studies may
lead to a Level B rating according to the AAN evi-
dence classification scheme. However, the investiga-
tion by Southwood (1987) could be considered a fa-
cilitation study rather than a true treatment
investigation. Given the fact that the other two
Class I1I studies each employed only one partici-
pant, an assignment of a Level B rating is not well
supported. Rather, the evidence for rate/rhythm
control treatments sugpests a Level C rating, which
reflects treatment that is “possibly effective.”

Conclusions

Rate/rhythm control treatments for AOS may pro-
vide benefits for some individuals with AOS, Gains
may be seen in the form of improvement of articula-
tion, increased fluency, reduced rate, or decrease in
overall AOS symptoms. The mechanism responsible
for behavioral change is not well understood with
these treatments. Comparative investigations are
needed to determine whether repeated practice
alone (i.e,, without external control mechanisms)
may produce similar improvements. The negative
findings by Tjaden (2000) appear to be in conflict to
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the findings reported by Brendel et al. (20000 and
are deserving of further investigation.

Intersystemic Facilitation/Reorganization
Treatments

Rationale

Eight investigations were focused on the examina-
tion of the effects of treatments that reflected the
concept of intersystemic facilitation/reorganization
{Table 3). Intersystemie facilitation/reorganization
involves the utilization of a relatively intact sys-
tem/modality to facilitate functioning of an im-
paired system/modality (Rosenbek et al., 1976).
With respect to the treatment of AOS, the facilita-
tive effects are thought to be possibly derived from
the provision of additional afferent or efferent cues.
Additionally, it has been hypothesized that the use
of limb gestures in reorganization may provide an
organizational framework for speech production
{Rubow et al., 1982).

Technigues

Gestural reorganization has been the most fre-
quently studied type of reorganization with AOS, OF
the six investigations that utilized a limb gesture
approach to treatment, four employed meaningful
gestures (e.g., Amer-Ind gestural code [Skelly,
1979]) and two used nonmeaningful gestures (eg.,
finger-counting [Simmons, 1978], or hand-tapping
[Wertz et al., 1984]).

In all but one investigation (Dowden et al., 1981),
the gestures were paired with verbalizations (iLe.,
words or sentences) during treatment. Dowden et
al. trained only gestural production, but measured
the effects of treatment on verbal production.

Rubow et al. (1982) focused on the notion that ad-
ditional afference may play a eritical role in inter-
systemie facilitation/reorganization and employed
externally generated vibrotactile stimulation in
their treatment of AOS,

Singing has also been utilized in the treatment of
AODS (Keith & Aronson, 1975) in a manner consis-
tent with the concept of intersystemic facilitation/
reorganization.

It should be noted that rate and/or rhythm con-
trol treatments possess similarities to intersystemic
facilitation/reorganization treatments. In particu-
lar, the use of vibrotactile stimulation and non-
meaningful gestures could be considered to exert
control over rate/rthythm. However, in these investi-
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gations, the authors expressly indicated that treat-
ment was devised to function as an intersystemic
reorganizer, whereas in the rate/rhythm investiga-
tions, treatment was developed specifically to target
ratefrhythm.

Similarly, the use of graphic stimuli in treatment
could be considered to be a form of intersystemic fa-
cilitation/reorganization. Graphic stimuli have of-
ten been incorporated into treatment hierarchies,
particularly treatments that have had a focus on ar-
ticulatory kinematic aspects of AOS, No AOS treat-
ments have used graphic stimuli exclusively. Be-
cause graphic stimuli appear to have been used
primarily to supplement other techniques, they
have been subsumed under other categories in this
review,

Treatment Targels

Intersystemic facilitation/reorganization approach-
ez have targeted verbal production at different lev-
els within and across investigations, with targets
including words, phrases, and sentences,

Outcomes

In most investigations, gestural reorganization ap-
peared to facilitate verbal productions (Code &
Gaunt, 1986; Raymer & Thompson, 1991; Simmons,
1978; Skelly et al., 1974; Wertz et al., 1984), In the
only investigation in which gestures were trained
without being paired to verbalizations, Dowden et
al. (1981) found no changes in PICA verbal per-
centile scores, Positive changes in verbal produc-
tions were also reported following use of vibrotactile
stimulation (Rubow et al., 1982) and singing (Keith
& Aronson, 1975).

Improvements in verbal productions were docu-
mented in terms of improved accuracy of articula-
tion (Raymer & Thomspon, 1991; Rubow et al.,
1982; Wertz et al., 1984) as well as increases in test
scores (Simmons, 1978; Skelly et al., 1974). The
findings of Raymer and Thompson suggest that im-
provements in accuracy of articulation may be
sound dependent. That is, Raymer and Thompson
examined the acquisition and generalization effects
of treatment within and across specifie sounds (i.e.,
experimental words were selected as exemplars of
certain sounds) and found different effects for dif-
ferent sounds. Additionally, generalization was vari-
able to untrained sounds with similar manner
and/or place of production. Furthermore, Raymer
and Thompson examined effects of treatment across
elicitation conditions and found changes to be great-

est in a repetition condition, with limited changes in
oral naming.

Maintenance of gains in verbal production was
measured in only one investigation: Raymer and
Thompson (1991) noted a decrease in accuracy of
production of previously trained sounds during
treatment withdrawal phases, with productions re-
maining above baseline levels, None of the intersys-
temic investigations included follow-up measures to
examine maintenance beyond the conclusion of
treatment,

In three of the four investigations that involved
meaningful gestures, gestural productions were
measured ag well as verbal productions. Code and
Gaunt (1986) and Dowden et al. (1981) reported in-
creased accuracy of production of trained gestures
following treatment. Raymer and Thompson (1991)
noted increased use of gestures with oral naming
attempts, but did not document accuracy of the ges-
tures. In addition, Dowden et al. documented im-
proved production of untrained gestures for one, but
not both, of the participants in their investigation,
Code and Gaunt also reported positive generaliza-
tion effects of treatment to untrained gestures,

The outeome of intersystemic treatment has been
compared with imitation-only treatment in two in-
vestigations. Wertz et al. (1884) compared hand-tap-
ping plus imitation to imitation-only in the treat-
ment of sentences, and Rubow et al. (1982) compared
vibrotactile plus imitation to imitation-only in the
treatment of words. Both found intersystemic treat-
ment to have superior results in terms of improve-
ments in verbal productions.

Participants and Candidacy Issues

Twelve of the 14 individuals who served as partici-
pants in the intersystemic facilitation/reorganiza-
tion investigations were described as having “se-
vere” symptoms. The severity of the remaining two
participants (Rubow et al., 1982; Wertz ot al., 1984)
was described as “moderate.”

Candidates for treatments involving gestural re-
organization through the use of meaningful ges-
tures such as Amer-Ind appear to be those with ex-
tremely limited potential for verbal output. The
presence of limb apraxia may preclude utilization of
a gestural approach, although the participant stud-
ied by Code and Gaunt (1986) evidenced some sue-
cess despite the presence of significant limb apraxia.

Candidates for treatments utilizing nonmeaning-
ful gestures (e.g., hand-tapping, finger-counting)
should be capable of producing speech in the form of
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words, phrases, or sentences in order to allow pair-
ing of speech and gestural productions.

Level and Quality of Evidence

Four of the investigations were case studies and
four involved single-subject designs. However, inter-
nal validity was evident for only two of the investi-
gations (Raymer & Thompson, 1991; Wertz el al.,
1984). Consequently, six of the investigations were
rated as Class IV, and two were classified as Class
I using the AAN classification scheme. These clas-
sifications are consistent with a Level C rating, in-
dicative of treatment that is “possibly effective”
(Rutschmann et al., 2002).

Conclusions

Intersystemic [acilitation/reorganization treat-
ments for AOS may be beneficial for some individu-
als with AOS. Gains may be evidenced in terms of
improved articulation and, possibly, improved ges-
tural abilities. Preliminary comparative investiga-
tions (Rubow et al., 1982; Wertz et al., 1984) suggest
that the use of intersystemic facilitators/reorganiz-
ers may produce gains superior to treatment involv-
ing only imitation. However, due to the extreme
brevity of one of these reports (Wertz et al.) and po-
tential threats to internal validity in the other
{(Rubow et al ), further comparative studies are re-
quired prior to conclusions being drawn regarding
the relative superiority of intersystemic treatment
for AOS.

Alternative/Augmentative
Communication Approaches

Rationale

The common motivation for the eight treatment in-
vestigations involving alternative/augmentative ap-
proaches was the perceived need to improve com-
munication through the use of modalities other
than speech (Table 4). That is, verbal communica-
tion was judged to be less than optimally effective
and, consequently, methods for either circumvent-
ing or supplementing speech were devised,

Treatment Techniques/Approaches
and Treatment Targets

With the exception of two investigations involving
Blissymbols (Bailey, 1983; Lane & Samples, 1981),
the AAC treatment approaches appeared to be

ANCDS BULLETIN BOARD/VOL. 14, NO. 2

largely individualized for each participant. Howev-
er, some commonalities were evident across investi-
gations. As illustrated by the Yorkston and Waugh's
(1989) case studies, several general treatment ap-
proaches have been employed with individuals with
A0S and aphasia,

Yorkston and Waugh (1989) indicated that a
“comprehensive communication system”™ may be
trained for maximal flexibility in application. They
noted that such a system would likely entail incor-
poration of natural speech, a4 communication book/
aid, a spelling system, a drawing system, a gestural
system, and informed communication partners.
Yorkston and Waugh described the successful uti-
lization of a comprehensive communication system
by individual with severe AOS and severe aphasia,
but did not describe the specific training techniques
utilized to achieve productive use of the system.
Fawcus and Fawcus (1990) investigated the effects
of a total communication approach that involved
signing (Amer-Ind), mime, drawing, and writing.
However, they did not describe the training ap-
proach other than to indicate that participants met
as a group and that the focus of treatment was in-
ereased awareness of alternative communication
strategies,

A second general strategy has been to train the
use of a single alternative communication system,
typieally involving the use of symbols or pictures.
Bailey (1983) and Lane and Samples (1981) investi-
gated the effects of training Blissymbols (i.e, visu-
al-graphic symbaols). Both investigations included
training of individual symbols, instruction in com-
bining symbols, and group practice. Voice output
communication aids have also been trained as alter-
native communieation systems with individuals
with AOS and aphasia (Lasker & Bedrosian, 2001;
Rabidoux, Florance, & MeCauslin, 1980; Yorkston &
Waugh, 1988). Training techmiques have ranged
from instruction in provision of consistent yes/no re-
sponses (Yorkston & Waugh, 1989), to conversation-
al practice (Rabidoux et al., 1980; Lasker &
Bedrosian; 2001), and to role playing in simulated
situations (Lasker & Bedrosian, 2001).

Another general AAC approach described by
Yorkston and Waugh (1989} and evidenced in the
ADS treatment literature is training of writing/or-
thographic systems. Bailey (1983) paired produc-
tion/reception of the written word with instruction
in Blissymbols. The participant eventually moved
from using a Blissymbol chart to a written word
board. Lustig and Tompkins (2002) employed a
writing strategy with an AOS speaker who demon-
strated persistence in verbal struggle behnvior.
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They instructed the participant to use a written re-
sponse when spoken responses occurred with strug-
gle behavior. Sets of conversational topics served as
the treatment stimuli, with treatment being applied
first with the clinician and later with unfamiliar
conversational partners.

An additional treatment foeus has been promo-
tion of acceptance of AAC (Lasker & Bedrosian,
2001}, That is, potential AAC users may not readily
accept or optimally utilize AAC options. Conse-
quently, treatment may need to be structured to fa-
cilitate maximal utilization of AAC options, For ex-
ample, Lasker and Bedrosian reported a case in
which an individual with chronic aphasia and AOS
demonstrated reluctance in utilization of an AAC
device in situations beyond the speechflanguage
clinie. A community-based treatment approach was
implemented that involved role play and practice
during community outings.

A unique case of apraxia of phonation was de-
scribed by Marshall et al. (1988). In this case, aprax-
in apparently selectively affected motor program-
ming of the larynx. The investigators utilized an
electrolarynx to circumvent the difficulties with
phonation,

Outcomes

Positive outcomes were reported for most of the par-
ticipants in the AAC investigations. Outcome mea-
sures varied according to the focus of the treatment
and included the following: formal speech/language
test scores (Bailey, 1983; Rabidoux et al., 1980),
mean length of utterance (Rabidoux et al., 1980),
adequacy of conveyance of predetermined utter-
ances (Faweus & Fawcus, 1990), communicative
success (Lasker & Bedrosian, 2001; Rabidoux et al.,
1980}, acquisition of symbeols (Lane & Samples,
1981), and self-initiation of a writing strategy
(Lustig & Tompkins, 2002).

Lustig and Tompkins (2002) employed a compre-
hensive strategy of outcome measurement. In addi-
tion to measuring the use of the behavior targeted
for treatment (i.e., employment of a writing strate-
gy when verbal struggle occurred), they utilized
self-reported measures of psychosocial well-being
(i.e., Communication Attitude Inventory, Andrews
& Cutler, 1974; Recovery Locus of Control Scale
[RLOC], Partridge & Johnson, 1989; and Rosenberg
Self-Esteem Scale, Rosenberg, 1965), Furthermore,
they obtained ratings from unaffiliated raters re-
garding several aspects of videotaped pre- and post-
treatment conversational exchanges. Lustig and

Tompking reported substantial increases in use of
the writing strategy following treatment. Training
with the clinician in a private setting resulted in
generalized responding to conversations in a public
setting with the clinician, but not to conversations
with unfamiliar partners, When training was insti-
tuted in the unfamiliar partner setting, strategy use
with unfamiliar partners increased. No changes
were evident on the measures of communication at-
titude and self-esteem following treatment. Howev-
er, Lustig and Tompkins noted that the participant’s
responses to the RLOC indicated a lessening of a
strongly internal locus of control. With respect to
the social validity rating, the investigators found
significant positive posttreatment changes in rat-
ings of “short” video clips (i.e., 20 seconds), but no
significant changes in ratings of “longer” clips (i.e.,
24 minutes). Various uncontrolled confounds, in-
cluding linguistic impairments, were thought to
contribute to the differences in ratings of short and
long elips,

Although Bailey (1983) reported improved lan-
guage functioning following training with Blissym-
bols, the use of the symbols was considered to be
valuable as a training technique, but not as an al-
ternative communication system. Specifically, the
participant reportedly began to rely on the written
words paired with the symbols and eventually dis-
continued use of the symbols. Lane and Samples
(1981) also examined the effects of treatment fo-
cused on Blissymbols, with treatment being applied
in a group setting. They reported that after training,
only one of the four participants used Blissymbols on
a self-initiated basis. Another participant demon-
strated increases in identification of the symbols,
utilized writing paired with symbol practice, and ap-
peared to be moving toward functional use of the
symbols. The investigators noted that the remaining
two participants displayed unwillingness to use an
alternate means of communication,

All other outcome reports were positive in the re-
maining AAC investigations.

Participants and Candidacy Issues

Nineteen individuals served as participants across
the nine AAC investigations. Severity descriptions
were provided for 17 of the participants. The
speech/language disruptions of the participants
were described as “severe” in all but one case {ie.,
the participant in Lustig and Tompkins' investiga-
tion (2002) was described as having a moderate-se-
vere disorder).
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Issues related to eandidacy for an AAC approach
are not unique to AOS. Individuals must be motivat-
ed to use an alternative/augmentative system and
must have adequate motor skills to employ an AAC
device/system. Although Code and Gaunt (1986) doc-
umented acquisition of gestural skills in their study
of intersystemic facilitation/reorganization with a
patient with limb apraxa, limb apraxia may be a
limiting factor in the consideration of an AAC ap-
proach. Candidates should also possess sufficient vi-
sual perceptual skills. Lane and Samples (1981) re-
ported that two participants with homonymous
hemianopsias required larger sized Blissymbols
and noted that larger symbols may be impractical.

Language disruptions associated with concomi-
tant aphasia should be taken into account in the
consideration of an AAC approach. Lane and Sam-
ples (1981) reported that the two participants who
demonstrated better performance with Blissymbols
had better auditory comprehension skills than the
two participants who did not make gains with Blis-
symbols. In addition to the ability to comprehend
verbal language, reading and writing skills may fac-
tor into the choice of an AAC device/system (Rogers,
2001). For the AAC strategy employed by Lustig
and Tompkins (2002), writing skills should be supe-
rior to verbal skills.

Level and Quality of Evidence

Seven of the eight AAC investigations were case re-
ports and consequently, received ratings of Level IV
using the AAN scheme. The remaining investiga-
tion (Lustig & Tompkins, 2002) employed a single-
subject experimental design. Although it was un-
clear as to whether all outcome assessments were
independent of treatment, Lustig and Tompkins' in-
vestigation was rated as a Level 111 Overall, the
level and quality of evidence regarding AAC options
in the treatment of AOS was inadequate to make
any determination regarding treatment effects.

Conclusions

AAC approaches may be appropriate for some indi-
viduals with A0S who have extremely limited ver-
bal output or who have communication needs that
cannot or are not likely to be met by the individual's
speech production skills. However, there are insuffi-
cient data currently to serve as a guide for predict-
ing whether AAC approaches may be successful.
The type and extent of co-occurring symptoms of
aphasia should be considered in the AAC selection
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and treatment process. Successful use of an AAC de-
vice/system may be heavily dependent upon the na-
ture of the aphasia,

AAC systems/devices may serve a temporary or
more permanent communication means; however,
only cases in which the AAC system was viewed as
potentially permanent have been reported. Clinical
utilization of AAC methods with individuals who
present with AOS in the acute, potentially resolving
phase, is likely to be relatively widespread and not
reflected in the published literature. Much more ex-
tensive, controlled documentation of the effects of
AAC training with individuals with AOS is obvious-
ly needed.

Other Treatments

Five investigations could not be categorized accord-
ing to any of the previously discussed treatment cat-
egories {Table 5). Additionally, the treatments de-
scribed in these investigations were dissimilar to
each other and could not be evaluated as a group.

Florance and Deal (1979) described a treatment
designed to “increase the conversational abilities of
the moderately impaired apraxic patient” (p. 184),
The investigators employed a case report to de-
seribe a progression of practice from sentence level
stimuli, to pseudoconversations, to home treatment
with the spouse. Although Florance and Deal indi-
cated that this treatment was not an articulatory
approach, aspects of the treatment could be consid-
ered articulatory-kinematic in nature. That is, re-
peated verbal practice was used, unspecified audito-
ry and visual production cues were utilized, and
off-target word and phoneme errors were recorded.

Florance, Rabidoux, and MeCauslin (1880) also
emphasized conversational skills in a report of
three cases with individuals with severe AOS, How-
ever, the focus of treatment was on training of sig-
nificant other persons (SOPs) in interviewing tech-
niques. In addition, one participant received
training in selfFmonitoring and self-regulation, Al-
though, dramatic increases in mean length of utter-
ance and “communicative success” were reported,
the uncontrolled nature of the reports limits the
utility of the findings.

Hadar et al. (1984) described a unique approach
designed to improve segmental and suprasegmen-
tal aspects of speech production by practicing non-
speech and speech movements paired with head
movements. Unfortunately, this case study did not
provide substantiated data to support claims of im-
proved speech fluency.
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McNeil et al. (1976) theorized that communica-
tive failure associated with AOS and aphasia may
resull in increased anxiety and frustration with re-
sultant muscle tension that could interfere with
speech/language performance. Treatment involved
provision of auditory and/or visual feedback based
on EMG-read activity from the frontalis muscle to
reduce musele tension. Feedback was provided dur-
ing o variety of language tasks and all participants
demonstrated reduced muscle tension during feed-
back. Posttest PICA Gestural and Verbal scores
were significantly higher with and without feed-
back for the group of apraxic/aphasic participants. A
high degree of variability across speech/language
tasks prohibited qualitative analysis of the effects of
feedback.

Warren (1977) compared the effects of imitation
versus silent rehearsal on number of correctly re-
called phonemes in a confrontation naming task
with five speakers with AOS and Broca'’s aphasia.
Treatment exposure was limited to five sessions for
each condition, so this investigation may be more
accurately termed a facilitation study rather than a
treatment study. Although positive changes in cor-
rect phoneme recall were noted for both conditions,
no advantage was found for silent rehearsal,

RECOMMENDATIONS

In summary, articulatory kinematic approaches
were determined to be “probably effective”™; rate/
rhythm control approaches and intersystemic ap-
proaches were considered to be “possibly effective”;
and AAC approaches could not be rated in terms of
likelihood of benefit. As indicated previously, these
effectiveness determinations were based on the
AAN classification scheme.

Effectiveness determinations relate directly to
the strength of treatment recommendations. As dis-
cussed by Marcuse et al. (2004), the development of
clinical practice guidelines should include the desig-
nation of recommendation strength, which “commu-
nicates the guideline developers’ (and the sponsor-
ing organizations’) assessment of the importance of
adherence to a particular recommendation” (p. 875),
Like effectiveness determination, recommendation
strength is based on evaluation of the quality and
quantity of the evidence and the relative magnitude
of potential benefits or harm/risks.

Recommendation strength designations are in-
tended as interpretive aids for clinicians in their
consideration of treatment guidelines. As noted by
Marcuse et al. (2004), “guidelines are never intend-
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ed to overrule professional judgment; rather they
may be viewed as a relative constraint on individual
clinician diseretion in a particular elinieal circum-
stance” (p. 876}, The recommendation scheme sug-
gested by the American Academy of Pediatrics
(Marcuse et al.) was utilized for the present guide-
lines, with potential recommendation classifications
as follows: strong recommendation, recommenda-
tion, option, and no recommendation.

A “strong recommendation” indicates that the
committee believes that the evidence supporting
the use of a treatment approach is of high quality
and that benefits clearly outweigh risk/harm.
Strong recommendations are relatively more re-
strictive of variation in clinical practice than any of
the other classifications; such recommendations
should be followed unless the elinician has clear ev-
idence to the contrary. None of the AOS treatment
approaches warranted a strong recommendation.

“Recommendations™ are made when the commit-
tee considers benefits to clearly exceed risks, but the
evidence to be less strong (Le., AAN Classes 11 and
). Recommendations should usually be followed
by clinicians, but clinicians should be responsive to
patient preferences and should be watchful for new
evidence concerning the approach (Marcuse et al.,
2004). The committee recommends that articulatory
kinematic approaches be utilized with individuals
with moderate to severe AOS who demonstrate dis-
rupted communication due to disturbances in the
spatial and temporal aspects of speech production.

Treatments are designated as “options™ when the
evidence base is suspect or there is not a clear pre-
ponderance of benefit over risk/harm. Options place
little restriction on clinical practice. Treatment op-
tions are just that; clinicians should be aware of
such treatments as potentially viable approaches,
but clinician and patient preference should have a
considerable role in the decision-making process. As
with recommendations, clinicians should be atten-
tive to new literature pertaining to the treatment
option. The committee believes that AOS rate/
rhythm control approaches, intersystemic treat-
ments, and AAC approaches should be considered
treatment options.

The committee’s recommendations are not in-
tended to imply that articulatory kinematic ap-
proaches should be preferred over the other ap-
proaches, Certainly, the quantity and quality of the
evidence supporting the use of articulatory kine-
matic approaches is superior to the evidence for the
other approaches at the current time. However,
there are insufficient data (specifically, comparative
studies) to suggest that any one approach would be
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more beneficial than another for a given individual
with AOS.

CONCLUSIONS AND FUTURE
RESEARCH NEEDS

Taken as a whole, the AOS treatment literature in-
dicates that individuals with AOS may be expected
to make improvements in speech production as a re-
sult of treatment, even when AOS is chronic. The
strongest evidence for this conclusion exists for
treatments designed to improve articulatory kine-
matic aspects of speech production. However, the
quantity and quality of this evidence is not optimal.
Promising, but limited evidence iz available to sup-
port the use of other treatments for AQS,

It is obvious that additional research is required
to replicate the encouraging results obtained in nu-
merous AOS treatment investigations, The AOS lit-
erature is typified by solitary investigations in
which one or a few subjects demonstrated positive
outcomes, with no follow-up investigations to verify
or extend the findings. Systematie, sustained exam-
inations of the full range of effects of AOS treat-
ments are needed to move this area of inquiry and
clinical practice forward.

Within Robey and Schultz's (1998) five phase
model of clinical outcome research, AOS treatment
development would be best characterized as at the
Phase-I or Phase-II levels. That is, the existing AOS
treatment research represents the early phases of
preparation for efficacy testing (note; discussion of
other stages of the model will follow in subsequent
sections). For most AOS treatments, the answers to
basic questions that are typically addressed in
Phase-1 investigations are not yel available. As dis-
cuzsed by Robey and Schultz, “Phase-1 research be-
ging with observations designed to detect the pres-
ence of a therapeutic effect . . . A favourable outcome
in this initial step warrants further observations for
{a) replication, (b) testing variations on the treat-
ment protoeol, (c) testing variations in subject char-
acteristics, and (d) estimating appropriate dosage”
(p. 795). The vast majority of ADS treatment inves-
tigations have addressed merely the issue of the ex-
istence of a treatment effect.

Only in the cases of PROMPT (Bose et al., 2001;
Freed et al., 1997; Square et al., 1985, 1986), sound
production treatment (SPT; Wambaugh et al., 1996,
1998; Wambaugh & Martinez, 2000; Wambaugh,
West, & Doyle, 1998), and the eight-step continuum
{Deal & Florance, 1978; Rosenbek et al., 1973; Sim-
mons, 1980) have treatment effects been replicated

across subjects with different characteristics and
across variations in treatment protocols. Other ele-
ments of Phase-1 and I treatment development
enumerated by Robey and Schultz (1998) have
rarely been addressed (e.g., determining criteria for
discharge, establishing reliable treatment adminis-
tration, establishing maintenance effects, defining/
optimizing treatment environments, and develop-
ing/fstandardizing instruments to measure treat-
ment effects), A few of the issues that the committee
considered to be especially important in terms of
Phase-I and Phase-11 AOS treatment research will
be discussed in following paragraphs.

Definition and Deseription of AOS

A eritical aspect of treatment development and test-
ing involves defining the clinical population for
whom the treatment is intended (Robey & Schullz,
1998). As illustrated by the committee'’s ratings of
confidence in the diagnoses of AOS, most AOS treat-
ment investigations have provided incomplete/inad-
equate descriptions of the discriminative character-
istics of AOS. In addition, it was difficult for the
committee to judge severity of AOS in most investi-
gations. Insufficient deseriptions are not conducive
to delineating target populations in Phase-1 and
Phase-II research. In later phases of efficacy and ef
fectiveness testing (Phases-111 through V, see be-
low), thorough participant deseriptions are also im-
portant for strengthening external validity.

At the current time, there is no published AOS di-
agnostic test that permits reliable identification of
AOS. There is also no formal consensus—based on
up-to-date research findings—about deviant speech
characteristics that must be present for a diagnosis
of AOS (Croot, 2002). It is imperative that future
AOS treatment reports include sufficiently detailed
descriptions of the participants’ speech behaviors to
provide confidence in the diagnosis of AOS. Although
there is no agreed on measure of AQS severity, ade-
quate descriptions would permit better comparisons
of speech production ahilities among participants.
Furthermore, given the relative paucity of AOS
treatment data, it is important that sufficient par-
ticipant descriptions are available for elinicians to
assess similarities and differences between the re-
search participants and the patients for whom they
are considering treatment.

Ideally, AOS treatment investigators should be
clear about the characteristics they consider defini-
tive of AOS and should provide data concerning the
occurrence of those characteristies (or at least ex-
amples of the participants’ speech behaviors that
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reflect the characteristics). Co-occurring conditions
that eould impact verbal production, such as apha-
gia, dysarthria, and nonverbal oral apraxia should
be thoroughly described as well.

Measurement of Treatment Effects

As deseribed in the previous "Dutcomes” sections,
outcome measurements have varied widely across
investigations. They have typically been limited in
scope and closely related to the trained behaviors,
Of course, such measures are necessary in Phase-1
investigations which seek to document evidence of a
treatment effect. However, future investigations
should include more extensive evaluation of the
range of treatment effects (for example, see Lustig &
Tompkins [2002]). The relationships between mea-
sures of speech impairment and measures of poten-
tially more complex aspects of communication (e.g.,
activity limitations, participation restrictions, psy-
chosocial well-being, and social validity) are certain-
ly not well understood. It is likely that a significant
amount of research devoted to the development of
appropriate measures will be required to fully un-
derstand the range of effects of AOS treatments.

Treatment Development and Testing

It is beyond the scope of this report to review the
process of treatment development and testing de-
seribed in various models of clinical-outeome re-
search (see Hobey and Schultz [1998] for a review).
Robey & Schultz’s model for conducting clinical out-
come research in aphasiology appears to be general-
Iy appropriate for use in the area of AOS. As the
phases of the model progress from preliminary
Phase-1 and Phase-11 research, more stringent ex-
perimental controls with relatively large numbers
of participants are required for Phase-II1, efficacy
testing. Phases IV and V proceed from efficacy test-
ing to effectiveness testing and also require larger
numbers of subjects. It is essential that researchers
move forward through such a model to advance ev-
idence-based AOS treatment. However, it should be
noted that although randomized, controlled trials
(RCTs) are typically considered the ideal in terms of
quality of evidence, such trials may not be a realis-
tic goal for the study of AOS treatments. Controlling
for factors such as the heterogeneity of speech dis-
ruptions associated with AOS and the ubiquitous
co-occurrence of additional confounding language/
speech disorders may preclude obtaining the neces-
sary sample sizes required for RCTs. Future efforts
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should be made to determine appropriate and feasi-
ble experimental methods for providing the highest
quality of evidence for the treatment of ADS.

The Need to Update Guidelines

Future research will provide a more substantial
base of evidence for use in guiding clinical practice
in the management of AOS. The ANCDS Writing
Committee of Treatment Guidelines for AOS will
monitor new AOS treatment research develop-
ments in order to provide updated guidelines. A
firm timeline for updating has not been established.
Updating will be dependent on one of the following
criteria being met:

1. five years have elapsed since the last review,

2. thirty new investigations have been published
(approximately 50% of the number of investiga-
tions in this review), or

3. several new Phase-1 or Phase-11 studies have been
published that contraindicate recommendations
from this review.

Despite significant inroads being made concern-
ing the treatment of AOS, much remains unknown,
Given the current state of elinical AOS research, the
committee was limited to the provision of treatment
recommendations and options. More substantial re-
search will be needed before “strong™ recommenda-
tions may be available. These treatment guidelines
are intended to facilitate clinical decision making in
the treatment of AOS. That is, although knowledge
gained through clinical research and systematic re-
views is a fundamental component of evidence-
based practice, it should be integrated with other
forms of knowledge such as clinical experience, the-
oretical rationale, and understanding of patient
needs and preferences (Tonelli, 2001).
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