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Abstract

Efficacy has been defined as the extent to which a specific intervention, procedure,
regimen, or service produces a beneficial result under ideally controlled conditions when
administered or monitored by experts. Studies on efficacy can be divided into those that
study methods of conducting treatment (i.e., treatment process research) and those that are
concerned with the effects of treatments (i.e., treatment outcome research). This review
covers both areas, emphasizes the former, and considers such key determinants of efficacy
as measurement, treatment integrity, and design issues. A set of criteria is given and a
meta-analysis of whether studies published since 1993 meet these criteria is reported
(incorporating some pragmatic and ethical considerations). The review ends by
considering directions that warrant further investigation in the future.

Educational objectives: The reader will learn about and be able to describe (1)
measurements appropriate for evaluating treatment efficacy studies; (2) how to evaluate
reports of stuttering treatment programs; and (3) different designs used in treatment
efficacy studies. © 2001 Elsevier Science Inc. All rights reserved.
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1. Introduction

The treatment of stuttering has been described as a controversial and
perplexing issue for speech language pathologists (Ingham & Riley, 1998), and
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recent concerns have been expressed about the absence of rigorous documenta-
tion regarding the efficacy of particular interventions (Ansel, 1993; Conture,
1996; Conture & Guitar, 1993; Cordes & Ingham, 1998; Starkweather, 1993). It
has even been asserted that the state of stuttering treatment research, at least up to
early 1996, was abysmal and that some leaders in the field appear to have
abandoned basic scientific principles that are at the heart of any attempt to
establish treatment efficacy (Cordes, 1998). Efficacy is the extent to which a
specific intervention, procedure, regimen, or service produces a beneficial result
under ideally controlled conditions when administered or monitored by experts
(Last, 1983). In contrast, treatment effectiveness is the extent to which an
intervention or treatment employed in the field does what it is intended to do
for a specific population (Last, 1983). Treatment efficacy research can be
characterized as an investigative tool for examining the effects of environmental
variables (i.e., treatment) on organismic variables (i.e., communication behav-
iors). Moreover, it has been suggested that the beauty of efficacy research is its
ability to address both theoretical and clinical questions simultaneously (Ols-
wang, 1993).

The dawn of a behavioral orientation to stuttering treatment in the 1960s
introduced a set of principles and practices for determining treatment efficacy.
This model was based primarily upon the quantification of the target of treat-
ments, plus systematic evaluations of relevant behaviors across clinically import-
ant settings for meaningful periods of time (Ingham & Andrews, 1973; Kazdin,
1978) and did, to some extent, transcend theoretical orientations (Bloodstein,
1987). However, Schwartz (1976) published his account of “solving stuttering,”’
with its accompanying claim that the disorder had been treated with an 89%
success rate. Reaction throughout the field was “principally directed at a glaring
absence of data-based therapy evaluation” (Ingham, 1993, p. 134).

Then, a second catalyst occurred in 1987, when Cooper claimed that “at least
two out of every five adolescent and adult abnormally disfluent individuals are
incurable stutterers” (Cooper, 1987, p. 381), which was attacked on similar
grounds. It has since been suggested that the procedures recommended for
evaluating the efficacy of stuttering treatment have become overwhelmingly
complex, while at the same time, prevailing notions about the nature of stuttering
have become increasingly biological (Ingham & Cordes, 1997). As a result,
Ingham and Cordes (1997) claimed that even the most recent studies of stuttering
treatment seem to have been conducted without evaluation procedures and that
treatments are now being recommended with little or no empirical support. In
support of this claim, Cordes (1998) reviewed 88 selected publications and
reported that treatments that were most often recommended were not treatments
that had been the most comprehensively researched.

Systematic assessments of the efficacy of treatments utilized by a profession
are “‘essential to the maintenance of the clinical integrity of any profession”
(Curlee, 1993, p. 328). Hence, the purpose of this article is to identify some of the
fundamental issues that should form the bases of evaluating treatment efficacy for
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stuttering. As Purser (1987) noted, evaluations of treatment efficacy involve both
treatment process research (i.e., study of methods of conducting treatment) and
treatment outcome research (i.e., study of the effects of treatments). This review,
therefore, examines both aspects, with particular emphasis on the former, as well
as the issues that need to be resolved or addressed before treatment efficacy can
be assessed.

Our review endeavors to provide an impartial look at studies of efficacy across
treatments of stuttering that will complement recent discussions in the literature
in this area (Yaruss, 1998) and in wider aspects of health care services (Kazdin &
Kendall, 1998). We do not intend to promote any particular theory or to evaluate
in detail programs of treatment. These objectives rule out, respectively, our
consideration of Steps 2, 3, 6, and 7 of Kazdin and Kendall’s (1998) list of ““Steps
Toward Developing Effective Treatments.” This review, instead, critically
addresses: (i) measurement issues, (ii) treatment integrity, and (iii) design issues,
that correspond to Kazdin and Kendall’s conceptualization of dysfunction
(Step 1), specification of treatment (Step 4), and tests of treatment outcome
(Step 5). Yaruss (1998) provided a framework for describing the etiology and
range of problems that a speaker may experience using language that other health
professionals employ. However, this does not readily lend itself to assessment of
the activities of professionals engaged in delivering treatments, which fall under
topics (ii) and (iii).

2. Clinical issues in the measurement of stuttering

It was once thought that stuttering was a comparatively simple disorder to
measure (Ingham & Andrews, 1973), and the counting of moments of stuttering,
which began in the 1930s, not only operationalized the measurement of stuttering
but brought with it the rigor of scientific inquiry. There is general agreement in
the literature, as well as considerable content validity, supporting the notion that
reductions in stuttering frequency and severity are associated with effective
treatment outcome (Conture & Guitar, 1993; Ingham & Costello, 1984; Yairi,
1993, 1997). However, the literature also expressed growing concern about the
reliability and validity of clinic-based perceptual measures of stuttering, which
stemmed primarily from problems that independent observers had in agreeing
satisfactorily on the loci of stutters, thereby threatening the validity of a study’s
results (see Cooper, 1990; Ingham, 1990). This problem was not resolved even
when observers were given a definition of stuttering (Curlee, 1981; Martin &
Haroldson, 1981; Young, 1975a), were required to repeat their judgments over
several sessions (Cordes, Ingham, Frank, & Ingham, 1992; Young, 1975b), or
listened to slowed nondistorted recordings of stuttered speech (Kroll & O’Keefe,
1985). The implications of such findings have been described as undermining
measurement of treatment success with stuttering (Bloodstein, 1990; Cooper,
1990; Ingham, 1990).
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In addition, Kully and Boberg (1988) had 10 audio recordings of speech, eight
of stuttered, and two of nonstuttered speech, evaluated at 10 clinics throughout
the world, including Australia, Canada, England, and the US. They reported not
only large interclinic discrepancies (e.g., the percentage of syllables stuttered
ranged from 3.80% SS to 13.70% SS), but large discrepancies in % SS between
samples of the two normal speakers as well. Such high variability in stuttering
measures questioned not only the value of data that depict outcome evaluations,
but the fact that some clinics rated fluent speakers with relatively high % SS (e.g.,
one clinic scored a fluent speaker with 4.79% SS), which raised further concerns
about the clinical significance of posttreatment measures of stuttering reduction.
These findings were later replicated by Ingham and Cordes (1992), and a study
by Ham (1989) also reported large differences in the ways that clinical
researchers quantify stuttering events.

The identification of stuttering behaviors has an established literature of its
own (e.g., see Costello & Ingham, 1984; Smith, 1990; Starkweather, 1987 for
further discussion). It is apparent that the reliability of clinical measures of
stuttering provides a shaky foundation for evaluating treatment efficacy (Ingham,
1990). Nevertheless, some authors have proposed that such measures do not
necessarily pose a serious threat to the assessment of treatment efficacy (e.g.,
Starkweather, 1993). Kully and Boberg clearly showed that different clinicians
employ different protocols in counting stutters, but the purpose of collecting such
speech measures in clinical practice is to document trends in clients’ speech
performance before, during, and after treatment (Onslow, 1996). Kully and
Boberg’s data showed disparate percentages of stuttered syllables; however, their
data also indicated that clinicians generally identify the same trends, which
suggests that several measurement issues may play a more critical role in
evaluations of treatment efficacy.

Even though interjudge reliability is an important issue, intrajudge reliability
may be more important in clinical practice because measures of stuttering need to
be internally consistent from session to session across extended periods of time.
Packman, Ingham, and Onslow (1993) examined seven clinicians who worked in
the same clinic and found that the number of stutters counted in various speech
samples differed when the clinicians re-counted the same samples at a later time;
however, the relatively high levels of intrajudge agreement indicated that the
clinicians were capable of making consistent clinical measures. As might be
expected, the most valid measures of stuttering are those based on perceptual
judgments of reliable observers who are well acquainted with the clinical signs of
stuttering and that systematic comparisons of such measures across situations and
time are appropriate for evaluating treatment efficacy (Curlee, 1993). In addition,
Cordes et al. (1992) reported that a judge’s amount of experience with stuttering
and ability to review repeatedly recorded speech samples play an important part
in determining levels of agreement.

Due to the well-documented variability of stuttering within subjects, speech
samples should ideally be obtained under multiple conditions and on multiple
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occasions (Conture, 1997; Conture & Guitar, 1993; Yaruss, 1997). This can be
particularly important for young children, as stuttering has been reported to
fluctuate greatly over time and sometimes cease entirely (Ingham & Riley, 1998).
Druce, Debney, and Byrt’s (1997) study of 6- to 8-year-old children obtained two
pretreatment measures during conversational interactions with a family member
and with an unknown person to represent low- and high-stress speaking
situations, respectively. Boberg and Sawyer (1977) reported that follow-up
measures are likely to be biased if collected in the same clinical environment
in which treatment was administered because clients were observed to stutter
more when conversing outside the clinical setting than when speaking with a
stranger in the familiar surroundings of the clinic.

It has also been recommended that speech measures be collected without
clients” knowledge that their speech is being evaluated, so that they do not react to
being assessed and try to create a favorable outcome. Ingham (1972) compared
covert and overt assessments and found that stutterers generally did speak more
fluently when they were aware that their speech was being evaluated. However,
these findings have been greatly contested by studies (Andrews & Craig, 1982;
Howie, Tanner, & Andrews, 1981; Howie, Woods, & Andrews, 1982) which have
found that such behavior occurs only in some individuals. Perhaps more important
is that speech samples be obtained in clients’ natural environments, as ecological
validity is uncertain when only measures obtained in the clinic are used (Conture &
Guitar, 1993; Costello & Ingham, 1984; Starkweather, 1993). In an experimental
trial of an operant treatment of early stuttering, Onslow, Andrews, and Lincoln
(1994) collected (a) home recordings of children speaking to family members in
the family home; (b) away-from-home recordings of children speaking to non-
family members in the homes of family friends and relatives; (c) covert recordings
of children speaking to family members at home without the children’s knowledge;
and (d) recordings of children conversing with an investigator. Without a broad
collection of measures in various settings, investigators cannot be certain that
clinic-collected data can be generalized to many outside-of-clinic speaking
situations. These authors were able to use the mean/median posttreatment speech
measures obtained in everyday speaking situations of these children to show
significant decreases from those collected pretreatment in the same situations.

Many types of dependent variables have been measured, in addition to the
percentage of stutter and syllable counts, and have played an increasingly
important role in evaluating treatment efficacy. Profiles of treatment outcomes
should include stuttering severity, speech rate, and speech naturalness. Various
methods of assessing stuttering severity have been described (Conture, 1997,
Costello & Ingham 1984), and severity can be influenced by a number of factors
such as parental concerns, teasing from peers, and a child’s own frustrations.
Furthermore, if a treatment employs techniques that aim to alter speech rate,
(e.g., prolonged speech treatments), speech rate measures are critical in evalu-
ating outcomes because such treatments may result in unnaturally slow or
monotone speech.
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Some researchers believe that assessments of treatment efficacy should also
include measures of speech naturalness (Costello & Ingham, 1984; Martin,
Haroldson, & Triden, 1984; Starkweather, 1993), which can be affected by
speech rate, inflection, articulation, resonance, loudness, vocabulary, and sen-
tence structure (Ingham & Riley, 1998). Because so many treatments incorporate
changes in clients’ speech patterns to induce fluency, measures of speech
naturalness allow clinicians to ensure that spontaneous, normal-sounding speech
has not been sacrificed or overlooked by efforts to objectify the efficacy of a
given treatment. Druce et al. (1997) collected measures of % SS, speech rate,
speech naturalness, and subjective ratings of stuttering severity in evaluating an
intensive treatment program for 15 young children who stuttered. This combina-
tion of measures enabled them to conclude that the reduction in % SS was
consistent with improvements in both severity and naturalness ratings, thereby
offering complementary support of the children’s improved fluency.

Issues of reliability are important in treatment efficacy studies because
stuttering frequency, severity, speech rate, and speech naturalness are filtered
through what Ingham and Riley (1998) described as “the complexities of human
perception,” which are subject more often to error and bias than are measures
collected with objective instruments. This again raises the issue of adequate inter-
or intrajudge reliability and the need to report on a number of such key variables
as level of training and qualifications of clinicians and the procedures used to
ensure independent judgments (Cordes, 1994; Cordes et al., 1992; Lewis, 1994)
if the efficacy of treatments is to be critically examined.

One variable, which was noted as underinvestigated elsewhere (Woods, Fuqua,
& Waltz, 1997), is clients’ use of avoidance behaviors to diminish stuttering
severity, which may be particularly relevant to some operant-based treatments. For
example, clients may undergo avoidance conditioning whenever they perform
certain behaviors to avoid stuttering (Bandura, 1969). Woods et al. (1997) reported
that a 6-year-old boy’s frequent replies of “I don’t know” were used to avoid more
extensive answers to conversational questions. Starkweather (1993) cited such
behaviors as stalling for time, forcing words out, changing words altogether, or
losing eye contact as ways to minimize the aversive experience of stuttering. If
such avoidance behaviors displace stuttering, they may limit or prevent effective
application of treatment as well as limit assessment of therapeutic efficacy. Future
research should include assessment of avoidance behaviors through functional
analyses of avoidance responses, which can be accomplished by monitoring the
occurrence of various avoidance responses in stuttering-prone situations and
during treatment (Woods et al., 1997) so that avoidance responses can be
identified and procedures for their elimination introduced.

Conture and Guitar (1993) argued that neither the short-term, medium-term,
nor long-term efficacy of therapy can be documented without objective measures.
Subjective measures of experimenters, people who stutter, family, or friends are
inadequate on their own and may often be colored by expectations, hope, etc.
Bloodstein (1995) stated that variables which can affect subjective judgments
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may be subtle and difficult to predict. For example, Lanyon, Lanyon, and
Goldsworthy (1979) found that clinician’s predictions of how successful a person
who stutters would be in mastering a biofeedback treatment procedure were
significantly related to their eagerness for clients to present themselves in a
favorable light, as indicated by & scores on the MMPI. Findings also revealed that
the & scores of persons who stutter had little relationship to objective measures of
their progress. Substantial individual variation is often present at onset and in the
development of stuttering, which encourages the development of individualized
treatment programs. However, this may mislead clinicians to believe that a client
has achieved more than he/she has. Starkweather (1993) claimed that the only
way to control this problem is to maintain clear identification and measurement of
treatment goals. Research has been unable to provide a conclusive demonstration
that one method of counting stuttering is more valid than another (Ingham &
Riley, 1998). Therefore, studies of treatment efficacy must describe how stutters
were identified and recorded, the clinicians who made them, their experience, and
the reliability of their counts.

3. Treatment integrity

Another important issue that needs to be addressed is whether a clinician
administers an intervention correctly because this determines if the treatment that
was administered is the same as that for which efficacy data are reported (Conture
& Guitar, 1993). The call for high-quality, detailed descriptions in published
reports of the specific treatments, procedures, and measures employed (Ingham &
Riley, 1998) to support the reliability and validity of efficacy data is the hallmark of
science that would ensure that others applying the same procedures would obtain
comparable treatment effects. Siegel (1990) has argued that replication is the most
stringent test of reliability and for extending the external validity of research
findings (Venty & Schiavetti, 1986). Similarly, Meyers (1990, p.178) emphasized
the importance of replication in noting that “Replication is worth 1000 ¢ tests.”

Onslow (1992) critically examined the literature on stuttering intervention and
found that only a few of the many studies conducted have been replicated even
once, over a period of 20 years. Muma’s (1993) survey of one fourth of the
studies published in the Journal of Speech and Hearing Disorders and Journal of
Speech and Hearing Research over a decade (1979—1989) led him to claim that
Types I and II errors likely account for 50—250 false findings in the 1712 studies
surveyed and could be misdirecting treatment in the field. Only 12 direct
replications were found, in contrast to the unknown number of false findings
estimated by Muma, revealing an urgent need for more replications in this area.
Replications that yield conflicting results raise considerable questions about
which study is to be believed, but Muma pointed out that different outcomes
could be obtained because of different subject samples, different performance
samples, invalid measures, variations in procedures, and inappropriate data
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analyses. For example, Onslow, Adams, and Ingham (1992) may have failed to
replicate the results of Martin et al. (1984) for a number of these reasons. In
contrast, if replications yield comparable results, such as Vihman and Greenlee’s
(1987) replication of Grunwell’s (1981) work on children’s phonological devel-
opment, the substantive base of the field is extended. Researchers’ replications of
the work of others not only increases their own knowledge but may expand their
own research interests and test new hypotheses as well.

The implications for treatment efficacy research are highly significant,
replications would ascertain the likelihood of false findings, or would extend
the generalizability of studies with relatively few participants, which applies to
the large proportion of stuttering treatment research that involved single-subject
research designs. A number of researchers have commented that replication is
ignored too often in treatment efficacy research (e.g., Attanasio, 1994; Meline &
Schmidt, 1997, Muma, 1993; Onslow, 1992). Moreover, a critical review of
children’s treatment success by Craig, Chang, and Hancock (1992) found that a
considerable number of treatment studies, ranging from response contingent to
prolonged speech methods, lacked replication, thereby reducing confidence in the
success of such treatments.

Another important issue has been described as the surety of treatment fidelity
(Yeaton & Sechrest, 1981). Ingham and Riley (1998) maintained that information
on the training and supervision of clinicians is important but that empirical
evidence that a treatment was, in fact, administered correctly is much more
powerful by the focus on the reliability of administration of independent
variables. In recent years, parent’s presence in therapy sessions, as observers
or active agents in home programs, has significantly increased with the aim of
facilitating generalization and maintenance of treatment effects (Felsenfeld,
1997). As a result, several findings have been identified that may have
implications for treatment efficacy. Studies of fathers’ and mothers’ paralinguis-
tic behaviors have shown that fathers tend to talk more during parent—child
interactions (Kelly, 1993; Kelly & Conture, 1992; Schulze 1991) and that
reductions in parents’ speech rates are correlated (r=.47) with reductions in
children’s disfluencies (Starkweather & Gottwald, 1993). Several other variables
have also been found to correlate with children’s disfluencies, including
interruptions (Rustin & Cook, 1983), methods of discipline (Prins, 1983),
negativity, and excessive questioning (Fosnot, 1993). A key variable that can
affect studies of the efficacy of various treatment approaches is the accuracy with
which clinicians are delivering prescribed treatments. Ryan and Van Kirk Ryan
(1983) described several discrepancies in clinicians’ behavior, even after train-
ing, which included failing to teach slow, prolonged speech patterns during
initial stages of treatment, and undercounting or failing to count stutters in later
stages. As Ingham and Riley (1998) pointed out, if a treatment efficacy study
does not include evidence of treatment fidelity in all aspects of administration,
readers of the study cannot be sure that the results reported are the product of the
treatment applied.
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4. Design issues

Treatment efficacy research requires designs which can establish that the
treatment effects observed are clearly the product of the treatments applied. The
advantages and disadvantages of the different designs used in stuttering treatment
research have an extensive literature base (e.g., Barlow & Hersen, 1984; Ingham
& Riley, 1998; Schiavettii & Metz, 1997); therefore, this discussion focuses on
factors or components within designs that are critical for evaluating treatment
efficacy. It should be noted, however, that single-subject experiments are suitable
for demonstrating overall effects of a given treatment and differential effects of
individual components of a treatment (e.g., Costello, 1975). Group studies are
best done once single-subject studies have convincingly demonstrated that a
treatment produces desirable clinical effects (Ingham & Riley, 1998). Although
effect—size statistics (Meline & Schmidt, 1997; Young, 1993), which estimate the
magnitude of statistically significant differences, have improved the clinical
relevance of group data analyses, this is still a less sensitive demonstration of
treatment efficacy than are findings from single-subject studies.

An efficient way of illustrating “good” and ““bad” designs is to examine key
criticisms that have been directed toward various therapy approaches. Traditional
approaches to treating stuttering, especially for children who stutter, involve
parent counseling. These approaches attempt to enhance fluency indirectly
through manipulations aimed at improving parent—child relationships (Blood-
stein, 1987). Such manipulations may include play therapy, reducing anxiety,
increasing confidence, or parental modeling of communication behaviors (Greg-
ory & Hill, 1980). Most reports of this work are anecdotal or present only case
history evidence of a treatment’s success, and the lack of objective evidence
severely limits conclusions that can be drawn about the efficacy of such
treatment. Response contingent methods, which are viewed as scientifically
rigorous methods, have attracted their share of criticisms on the conclusions
drawn about treatment success. For example, Manning, Trutna, and Shaw (1976)
attempted to determine if tangible forms of rewards were more effective than
verbal rewards in reducing stuttering. Both forms of reward appeared to be
successful, but their unique contributions could not be measured because
treatment involved a number of therapy procedures. As a result, the efficacy of
individual treatment components could not be isolated and assessed. Response-
contingent procedures have also received substantial criticism for small sample
sizes, lack of control groups (Martin, Kuhl, & Haroldson, 1972; Reed & Godden,
1977), poor external validity and lack of replication (Costello, 1975), and failure
to monitor speech rate and progress in the long term (Costello, 1975; Onslow,
Costa, & Rue, 1990).

The Gradual Increase in Length and Complexity of Utterance (GILCU)
program is another treatment reported to have significant clinical success (Ryan,
1971). Ryan and Van Kirk Ryan (1983) compared the effectiveness of four
treatment programs (i.e., programmed traditional, delayed auditory feedback,
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time-out contingency, and GILCU) with 16 school age children who stuttered. All
four treatments were reported to be effective in reducing stuttering, but only 4 of
16 children completed follow-up stages. The study’s large dropout rate and lack
of a control group, which avoided raising ethical concerns, raised questions about
the success of these treatments. However, this study does illustrate some good
design principles. For example, treatment effects were assessed not only in the
clinic but also in the children’s classroom across the four treatment groups. In
addition, replications of the GILCU program have shown that it can be a
successful treatment for stuttering (Rustin, Ryan, & Ryan, 1987).

Treatment variants of prolonged speech such as smooth speech have also
produced high success rates, but many studies failed to obtain long-term
outcome data (e.g., Debney & Druce, 1987), failed to use case history reporting
(e.g., Casteel & McMahon, 1978), and lacked matched control groups and
replication support (e.g., Cooper, 1987; Culp, 1984). Regulated breathing
techniques have also come under criticism for using a number of treatments
in combination. Azrin and Nunn (1974) used a mixture of relaxation therapies,
self-awareness of stuttering, regulated breathing techniques, together with
parent and social support. Although almost total elimination of stuttering was
reported, there were no control groups and only subjective measures of
outcome. Also Ladouceur and Martineau (1982) reported that regulated
breathing was more effective in a combination treatment program than as a
single treatment procedure. Several other approaches to stuttering therapy have
fallen into similar design traps, which has led to questions about the treatments’
efficacy (see Craig et al., 1992).

Whatever treatment is applied, long-term monitoring of clients, especially
children who stutter, should not be ignored. Because of the high proportion of
children who evidence spontaneous remissions of stuttering, plus the high
dropout rates in studies, treatment success is difficult to measure. Furthermore,
Andrews and Harvey (1981) claimed that regression to the mean invalidates
findings of intervention studies that do not establish stable pretreatment base-
lines or use adequate randomly assigned or matched untreated control groups.
Moreover, Hanna and Owen (1977) reported that stutterers and their parents
have a tendency to seek help when stuttering appears to be at its worst. After
treatment is sought and before it begins, there appears to be a spontaneous
return of symptoms to their average level, which may be nonspecific benefits of
having sought help. Andrews and Harvey (1981) described six studies that
assessed stuttering 2 months prior to treatment. All six showed a trend (i.e.,
differences were not statistically significant) to less stuttering on the second
assessment. Nevertheless, the authors concluded that study designs should
allow time for regression of stuttering to mean severity levels in pre-posttreat-
ment outcome designs to avoid inflating the magnitude of treatment effects and
confounding estimates of improvement that are due to therapy. They suggested
collecting time series data until a stable baseline is achieved or holding people
who stutter on a waiting list for at least 3 months. As noted earlier, speech
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samples assessing treatment outcomes should be obtained in nontreatment
settings (Ingham & Riley, 1998).

Another issue is how to control for spontaneous recoveries in young children,
which occurs in a relatively large proportion of them within the first year of onset
and presents a serious complication for treatment efficacy studies of preschool
age children (Andrews & Harris, 1964; Bloodstein, 1995; Yairi & Ambrose,
1992). This undermines confidence of the findings reported by treatment efficacy
studies, as stuttering may disappear irrespective of any treatment received. Curlee
and Yairi (1997) argued that a control group is essential in such cases so that a
treatment group would have to “beat the odds” to provide convincing evidence
of treatment effects (Ingham & Riley, 1998). It has been further suggested that
groups should be matched on a number of key variables that may be predictive of
spontaneous recovery, such as duration of stuttering, age at onset, gender, and
family history of stuttering recoveries (Curlee & Yairi, 1997; Yairi, Ambrose,
Paden, & Throneburg, 1996). There is, however, an ethical question that needs to
be addressed — is it unfair to assign young people who stutter into untreated
control groups, denying them treatment? Some parents whose children were in
control groups opted for their treatment (Onslow et al., 1994).

Given the nature and number of therapy approaches employed for stuttering,
it is not surprising that no one design has emerged as the best for assessing
treatment efficacy. It is unfortunate that few firm conclusions can be drawn about
most treatments because there has been little attention paid to assessing long-
term outcomes, a reliance on single-subject designs without replications or larger
numbers, and group research lacking adequate controls, all of which may create
false impressions and beliefs. Although incorporating adequate controls, pre-
posttreatment measures, and many features noted earlier in this review, appear to
be critical for improving studies of treatment efficacy; investigators face a
number of challenges, not the least of which is balancing ethical with methodo-
logical issues. Nevertheless, long-term assessments are essential (Starkweather,
1993). Onslow (1996) sets the minimum post-treatment interval at one year, with
some advocating at least a 2- to 5-year follow-up assessments before confidence
can be placed in a treatment’s success (Bloodstein, 1995; Craig et al., 1992).

5. Criteria for assessing efficacy studies: comparison with Moscicki (1993)
and a meta-analysis of studies from that date

The issue of balancing ethical and methodological considerations is picked up
in this section. A previous review on efficacy research in the Journal of Fluency
Disorders (Moscicki, 1993) presented a list of criteria that studies should meet:

(a) Careful attention should be paid to the selection and representativeness of
participants, and estimates of the reliability and validity of all measures
should be provided;



322 C. Thomas, P. Howell / Journal of Fluency Disorders 26 (2001) 311-333

(b) Sample sizes must be sufficiently large to show statistically significant
differences between experimental and control groups;

(c) Studies should have clear operational definitions of outcomes, with
careful attention given to the instrumentation used in assessing and
classifying outcomes;

(d) Treatment must be provided using a standard treatment protocol by
clinicians who have received standardized training in administering
the procedures;

(e) Administration of treatment should include procedures for monitoring
clinicians’ adherence to the treatment protocol and by study participants;

(f) Conducting pilot studies is essential to resolving design difficulties and
other issues prior to initiation of full-scale experimental studies;

(g) Follow-up assessments must be of sufficient duration to determine the
differential effects of treatment;

(h) Potential sources of bias need to be anticipated and accounted for in the
study’s design and by analytic models; and

(1) Data analysis must be appropriate to the study’s design.

There are some differences of emphasis between Moscicki’s methodological
criteria and those suggested in this review as a consequence of differences in
focus. First, Moscicki’s remarks are directed specifically at randomized control
designs. Second, her criteria are not divided into those pertaining to measure-
ment, integrity, and design. Third, we believed it would be unfair to use her
criteria in evaluating published efficacy studies. After 8 years, however, it did
seem appropriate to see if some efficacy studies had met at least some of these
criteria. An evaluation of such studies will employ the criteria we propose,
which include both pragmatic and ethical factors but still overlap those of
Moscicki to a large degree. As Robinson Crusoe learned, there is no point in
building something, a boat in his case, which is of such quality that prevents it
from being used in practice (i.e., the weight of Robinson’s boat prevented it
being moved into the sea). On the other hand, a boat that is too flimsy is a
danger to its passengers. The real question is how to get the right balance
between ideal and practice.

As will be seen, there is agreement with Moscicki on theoretical perspective as
well as broad agreement on criteria pertaining to efficacy—practice, too. How-
ever, some of Moscicki’s criteria involve requirements that are rarely met in
empirical studies, which can sometimes be justified on pragmatic or ethical
grounds. An example is “representativeness’ in criterion (a), which is often
ignored when speakers’ frequency of stuttering must be high enough to allow the
effects of a treatment to be shown (e.g., Ryan & Van Kirk Ryan, 1995). Few
studies involve control groups because of concerns about the ethics of denying
treatment to certain speakers who stutter. Although Hancock et al.’s (1998) study
included a control group, control subjects were not prohibited from treatment in
the long term, which prevented the study from obtaining long-term control data.
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Efficacy studies are costly to perform, and alternative ways can obtain the
information that pilot studies provide, such as single-subject experimental
designs (criterion f). Our criteria are not specific to randomized control designs,
attempt to recognize the ethical and pragmatic constraints, and are organized as
three categories: measurement, treatment integrity, or design. Correspondences
with Moscicki’s criteria are designated at the end of the following criteria by the
letter from her list:

Measurement issues

(1) Clear identification and measurement of treatment goals must be
provided, for example, by checks on the administration of the
treatment and/or detailed descriptions of specific treatments. Other
researchers performing the treatments can then check and see whether
they obtain comparable effects. Effects of treatment outcome should at
least assess reduction in stuttering frequency and preferably the
influence of treatment on severity [c].

(2) Measures must be reliable and valid. Methods for assessing reliability
and validity need to be evaluated separately and reported in studies [a].

(3) Sampling and satisfactory analysis of speech measures (which is
essential for reliability and consistency). Although it is often
recommended that a range of samples from different contexts be
obtained (see number 13, below), this may be impractical at times, and
fewer data analysed properly are more valuable than a large data set
analysed badly [h, i].

(4) Accurate data analysis is essential. Valid data have little or no value
when analysed inappropriately [h, i].

Treatment integrity

(5) Adequate supervision and training should be provided to clinicians to
ensure the reliability of administration of the treatment [d].

(6) Empirical evidence should be collected to establish that a treatment was
administered properly, as diverse administrations of treatment can affect
outcome. This criterion assumes that treatment procedures were properly
described [e]. (Note: Subjects’ adherence, as Moscicki mentions, can
be checked only if subjects are self-administering treatments.)

Design

(7) Adequate sample size is necessary. Few current studies include effect—
size statistics, which needs to be remedied in the near future. Single-
subject experiments may be appropriate for individualized treatments.
Group studies may best be done after single-subject experiments
demonstrate that a procedure produces desirable effects [b].

(8) Control groups need to be appropriately matched on key variables
(e.g., factors known to be associated with spontaneous recovery) [b].
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(9) Potential confounding factors in the treatment design must be
identified, monitored, and reduced or eliminated when possible. Such
factors can gravely affect the outcome of results. Treatments programs
need to be carefully examined in terms of the impact of different
rewards and punishments, avoidance behaviors, impact of attrition on
outcome, and effects of individual treatments in combined treatment
programs [d, e, h, i].

(10) Follow-up assessments should be conducted for at least a year after
treatment, especially for children. If treatment is unsuccessful,
however, it may be unethical to hinder a client from trying other
treatments in the long term (Hancock et al., 1998) [g].

(11) Stable, pretreatment baselines or matched or randomly assigned control
group data are needed. If the need for treatment is believed to be urgent,
collecting baseline data may not be ethical.

Desirable but not essential features

(12) Measures of intrajudge reliability should be collected, which should
show higher reliability than interjudge measures. On occasions, it may
not be possible or practical to have the same judge, for example, when
there are larger samples. Single-subject studies should employ
intrajudge assessments, unless more than one judge participates in
the study. If interjudge measures are used, it is important to focus on
the trends or patterns of measures, rather than specific numbers.

(13) Speech assessments should be obtained under multiple conditions and
on various occasions. This may not be feasible if particular equipment
can be used only in laboratory settings or if parents are not able to bring
a child to the clinic, necessitating clinicians to visit a child at home.

This review supports the need for all but one of Moscicki’s criteria (i.e., pilot
studies are not warranted). Also, different emphases are placed on some criteria,
such as the need to document adherence to treatments or to examine avoidance
behaviors. Some criteria are always met to the letter but not necessarily the spirit
of the criterion. For example, describing how treatment is provided and its
outcomes is covered in all studies, but only a few invested effort to fully meet
these criteria. Reliability varies substantially across studies with some reporting
reliability statistics for overall number of stutters and others individual stuttering
events. Relatively little work has been done on intrajudge rather than interjudge
reliability, which may be problematic because a high proportion of studies report
judgements from a single judge, suggesting that intrajudge measures are more
appropriate, but may also report interjudge reliability on subsets of samples.
Similar problems occur in reports of the statistics that most, but not all studies,
include at present. For instance, it is not always clear if researchers have checked
their data to see that the assumptions for parametric tests are met. Studies can be
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divided into those that use designs that are appropriate for single-subject or
groups. For reasons that will be apparent later, we agree with Moscicki’s (1993)
preference for group designs. Some of the criteria may inter-relate. For example,
ethical considerations may encourage early reports about promising investi-
gations on small samples, which may outweigh statistical criteria.

Table 1

Summary of whether eight studies since 1993 (identifiable by the letters along the top) met the criteria
along the side (y) or not (n) when the criterion is appropriate for evaluating a study (NA indicates that
a criterion was not appropriate)

Study a b c d e f g h
(1) Define treatment outcome y y y y y y y y
(2) Reliability/validity of measure  n y y y* y n° y y
(3) No source of bias in analysis y y© y y y n® y y
(4) Data analysis appropriate -4 y yd y y bd y y
(5) Describe treatment y y y y y y y y
(6) Check adherence y y NA y y NA y y
(7) Sample size 5 15 2 16 97 3 24 12
1 case 1 case 1 case
(8) Control data® n ¥y y ¥y y? oy
(9) No source of bias in design y y y y y y y y
(10) Follow up y y oy y vy ¥y y v
(11) Baseline y y y y y Y M Y

The studies are (a) Eichstadt et al. (1998), (b) Druce et al. (1997), (c) Craig and Kearns (1995),

(d) Stager, Ludlow, Gordon, Cotelingam, and Rapoport (1995), (e) Hancock et al. (1998), (f) Ingham
et al. (1997),

(g) Ryan and Ryan (1995), and (h) Onslow et al. (1996).

# A criterion was set for two judges to meet. If they did not, the speech was reassessed.

® The time interval measure used in study (f) does not provide a valid estimate of stuttering
(Howell, Staveley, Sackin, & Rustin, 1998).

¢ Study (b) included a high number of bilinguals, though analysis indicated that this had little effect.

9 Reporting no statistics in single case studies may be an overstrict criterion, so “— is added to
studies (a) and (f). Craig and Kearns (1995) (study c), however, did perform statistical analyses. They
found significant effects of treatment that they dismissed (raising the possibility of a Type II error).

¢ “Control data” means different things in different designs — Moscicki regards this as coming
from nontreated individuals as she considered randomized control designs. (This criterion was only
met by Hancock et al., 1998 [study e] and then only in the initial phase — see footnote f.) In the Stager
et al. (1995) drug study (d), control was appropriate (a placebo phase was followed by a phase in
which one of two drugs was administered, an active experimental drug and nonactive control drug,
and the experimenters were blind as to which drug a subject was receiving). In single case studies (c)
and (f), the control condition was the period when no treatment was administered between periods
where treatment was given (control was not satisfactory in study a). In studies (b), (f), and (h), a
control derived from a single baseline measure (e.g., as in study h) may not be satisfactory, as people
who stutter may seek help when their problem is worst. Nevertheless, at this time, a single baseline
control was categorised adequate. When the length of time between diagnosis and treatment is not
specified, this concern is signified by a “?” after y.

f The Hancock et al. study was a 4-year follow-up study. This made for some ethical problems
about what to do with the controls, as the authors recognized. They did not deny subjects who had
initially served as controls subsequent treatment in the follow-up period. This seems justifiable from a
pragmatic perspective (bearing in mind the length of the follow-up period).
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Having voiced these concerns, there is no reason to avoid the issue of
assessing how adequately studies published since 1993 have met the revamped
criteria. Table 1 summarises assessment of eight studies with respect to the first
11 of our criteria that were listed above. The studies were obtained from the
Journal of Fluency Disorders and Journal of Speech, Language, and Hearing
Research between 1993 and 2000. A total of nine were found, one of which was a
follow-up of a study that appeared earlier during this period, so the earlier one
was not included (i.e., Hancock et al., 1998, was used instead of Craig et al.,
1996). The studies are: (a) Eichstadt, Watt, and Gibson (1998); (b) Druce et al.
(1997); (c) Craig and Kearns (1995); (d) Stager et al. (1995); (e) Hancock et al.
(1998); (f) Ingham, Moglia, Frank, Ingham, and Cordes (1997); (g) Ryan and Van
Kirk Ryan (1995); (h) Onslow, Costa, Andrews, Harrison, and Packman (1996).
Note that the countries in which these studies were performed are limited to
Australia, South Africa, and the US.. Evaluating them with the criteria we
proposed is somewhat subjective for the reasons discussed above. A minimum
criterion of acceptability was used for all criteria. For instance, any indication that
judges’ reliability was measured was deemed satisfactory, implicit definitions of
treatment outcomes were considered acceptable, and if statistics were reported,
they were considered appropriate even if there were no indications that there had
been a check that the assumptions of the test had or had not been met. Clearly,
there is an urgent need to tighten the acceptability criterion before the next review
appears. In Table 1, we present a breakdown of whether each study met (y) or did
not meet (n) each criterion. If a criterion was not appropriate for assessing a study
(e.g., sample size in a single subject design, NA indicates that the criterion was
not applicable for assessing the study). In single case studies (i.e., a and f),
statistics were not reported (criterion 4), but descriptive data were given.
Statistical analysis is possible in single-subject studies (e.g., time series analyses
if there are enough data points or nonparametric randomization tests if there are
fewer data). Few studies of conditioning treatments do this, so rather than
indicating that such studies had not met the criterion, a “—”" was entered. The
principal finding of this analysis is that a high number of studies met the minimal
criteria. So, with the proviso of minimum criteria being used, the standards of
efficacy research published since Moscicki’s (1993) review seems high. One
other factor, not apparent in the table, is that the Ryan and Van Kirk Ryan (1995)
was a replication of a previous report of their own work.

6. Future directions

Few disorders pose greater challenges to the assessment of treatment efficacy
than does stuttering (Curlee, 1993), and it is important to note that this review has
addressed only some of the key determinants for efficacy evaluations. For
example, there is little discussion of sampling speech measures, data, or power
analyses (Murphy & Myors, 1999), parents as treatment components or admin-
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isters of treatment, self-administration of treatment, or the influence of nontreat-
ment variables on treatment effectiveness (Yairi, 1997). It is evident that
methodological considerations are fundamental for documenting treatment effi-
cacy. The issues discussed illustrate a significant point, however: A considerable
amount of work is needed to refine, document, and assess treatment procedures
and their efficacy. In most cases, treatment research has not provided rigorous
experimental evidence (Zebrowski & Conture, 1998). Furthermore, as Onslow
(1996) noted, posttreatment periods of at least 1 year are the minimum for
adequate outcome evaluation and few studies met this methodological standard
for examining long-term treatment effects. In addition, Conture and Wolk (1990)
noted that long-term treatment effectiveness research is long overdue, especially
studies of the relationship of specific behavioral and attitude changes to the
changes in stuttering.

Baer (1990) suggested that treatment research would be improved if clinical
researchers discerned what clients’ main complaints or concerns are. It is not until
this is done that variables that need changing can be identified (e.g., children may
want to reduce feelings of self-consciousness). A number of measures (i.e.,
stuttering frequency, speech rate, abnormal speech quality) may not evidence
significant differences between stuttered speech and normally fluent speech of
stutterers and nonstutterers, respectively (Ingham & Cordes, 1997). Thus,
assessment of stuttering might benefit from a renewed focus on self-judged
measures. On the whole, however, the need for well-controlled research aimed at
developing and investigating the success of stuttering treatment is evident,
including variables not directly involved in treatment being considered in parallel
with treatment variables.

Many treatment programs employ several treatment approaches, such as the
Monterey Fluency Program (Ryan & Van Kirk Ryan, 1995) and Stuttering
Intervention Program (Pindzola, 1999). Therefore, when evaluating their efficacy,
the contribution of each treatment component should be determined in order to
evaluate their combined effects. Although systematic replications are missing
from the stuttering literature on treatment efficacy, Attanasio (1994) suggested
that this reflects, in part, the reluctance of some journals to publish replication
studies and an unwillingness to give journal space to unsuccessful or negative
treatment findings. It would be a positive move for such publication practices to
modify such attitudes as a means of encouraging clinicians to focus on sound
methodological treatment efficacy issues in their work. There has been little
systematic study of treatment failures, which could, in fact, provide crucial
information for improving the efficacy of stuttering treatments. If a treatment is
not effective, there is a need to know if the fault lies with treatment procedures,
clinician’s application of those procedures, client’s practice habits, motivation, or
other variables.

Initiation of a systematic program of treatment efficacy research of stuttering
treatments presents an important challenge and is one that the field must
embrace in order to advance (Moscicki, 1993). It is critical that standards are
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adopted for evaluating treatment outcomes so that significant variations in
outcomes can be reliably identified. On the whole, studies should focus on
identifying specific therapy procedures that contribute the most to successful
treatment outcomes as well as variables that are responsible for treatment
failures. Children and adults who stutter deserve nothing less than rigorously
tested and empirically supported treatments (Cordes, 1998); therefore, future
research needs to incorporate these basic principles in their designs and to
identify new critical variables for study if sounder treatment efficacy evaluations
are to become available.
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CONTINUING EDUCATION

Assessing efficacy of stuttering treatments

QUESTIONS

1.

Lanyon, Lanyon & Goldswothy’s (1979) study suggested that:

a. Biofeedback was an effective form of treatment for stuttering

b. Patients should be given the MMPI prior to enrollment in fluency therapy

c. Objective outcome measures are necessary because subjective judgements
of therapy outcomes may be controlled by a number of variables

d. The MMPI is not a valid instrument.

e. MMPI K scores can used to measure therapeutic progress

. What was Muma’s estimate of Types I and II statistical errors in studies

published in the decade 1979—1989?
.asmany as 1 in 2
. as many as 1 in 3
.as many as 1 in 4
.asmany as 1 in 5
.asmany as | in 6

o 00 o

. Which of these studies is a replication of an earlier one?

a. Conture and Guitar (1993)
b. Druce et al. (1997)

c. Eichstadt et al. (1998)

d. Martin et al. (1984)

e. Grunwell (1981)

. What is the minimum suggested period advocated for following-up clients after

they have received stuttering treatment?
a. 6 months

b. 1 year

c. 2 years

d. 3 years

e. 4 years

. Which of the following treatments was not investigated by Ryan and Van Kirk

Ryan in their 1983 study?

a. Programmed traditional

b. Delayed auditory feedback
c. Controlled breathing

d. Time-out contingency

e. GILCU



