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Preface

This book is the result of a 2002 University of Georgia “State of the Art Con-
ference” about the evidence-based treatment of stuttering. Administered by
the office of the Senior Vice President for Academic Affairs and Provost, the
State of the Art Conferences program allows University of Georgia faculty to
organize specialized meetings of persons with international expertise in a
specific area. The prescribed format requires all participants to present rela-
tively long original works, with substantial time allowed for the group’s
thoughtful discussion after each presentation. In accordance with these
guidelines, the authors of these chapters were originally invited to present
and discuss current data and issues related to the data-based treatment of
stuttering. This topic was defined as including evidence about stuttering, ev-
idence about stuttering treatment, and discussions of how that evidence
should guide our continuing research and guide our practice, with specific
presentation topics determined by the presenters on the basis of their own
current work or interests. Thus, these chapters are intended to provide one of
the many possible samples of “state of the art” information to researchers,
clinicians, and students who are interested in developing, identifying, or us-
ing the best possible evidence-based treatments for stuttering.

It is interesting to note, however, that the phrase evidence-based practice,
which has come into use recently as an extension of evidence-based medicine
(see chap. 1, this volume), was not an explicit part of the original invitations
to the conference presenters. Terminology from evidence-based medicine
is becoming very popular and is also becoming rather predictably contro-
versial; the terms have been interpreted as euphemisms for such negative

xi
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ideas as health care rationing, the devaluation of worthwhile clinical expe-
rience and intuition, and the triumph of simplistic computer-driven meta-
analyses over complex human clinical reasoning and decision making (see
Trinder, 2000). At their best, however, evidence-based medicine and evi-
dence-based practice refer to an old, extremely simple, and very positive
idea: All procedures we use with our clients should be those that we have
been convinced, after thoughtful consideration of all the available evi-
dence, are the most likely to result in the achievement and maintenance of
mutually agreed upon goals. The same idea was expressed for a previous
related State of the Art Conference in terms of seeking the empirical bases
of stuttering treatment (Cordes & Ingham, 1998). It is also the sense in
which many researchers, clinicians, and consumers assumed for decades
(see Thorne, 1947; Ventry & Schiavetti, 1980), long before Sackett and col-
leagues (see Sackett, Richardson, Rosenberg, & Haynes, 1997) formalized
the ideas for medicine, that of course clinical decisions should be based on
the best possible evidence. Indeed, with some allowance for what the word
evidence can mean, it would seem difficult to develop any reasonable oppo-
sition to the basis of evidence-based practice: To disagree with the funda-
mental premise of evidence-based practice is to assert that one selects
treatments with complete disregard for the evidence that they do or do not
work, a patently absurd position.

In reality, of course, some of these issues quickly become more complex
than they first appear. One of the first problems involves the definition of
evidence, which is described by such authors as Sackett etal. (1997) as mean-
ing primarily research evidence. Does the weight of tradition, common
practice, or clinical experience count as evidence, however, or is tradition-
based practice the antithesis of evidence-based practice? Such arguments
are at the heart of many critiques of evidence-based medicine (see Trinder,
2000). Even the most introductory clinical textbooks address another part
of the problem (e.g., Silverman, 1998): For the case in which no good re-
search is yet available, should we assume that a treatment works until it is
shown not to work, or should we assume that it does not work until it is
shown to work? If evidence is interpreted to mean published research, and if
the quality of the available research is mixed, then how much weight
should we place on better, worse, more popular, more familiar, more scien-
tifically stringent, or more politely worded sources? In the case of stuttering
treatment in particular, how can the well meaning but chronically over-
worked graduate student or clinician possibly distill the decades of contra-
dictory research, opinion, and recommendations into a reasonable sense of
which treatment approaches are well supported by good evidence that they
will result in the achievement of which goals for which clients?

The chapters collected here are intended to provide one small part of a
possible solution to these questions. Part I contains just one chapter, which
addresses the notion of evidence-based practice and considers its implica-



PREFACE xiii

tions for stuttering treatment. Part II then combines six loosely related
chapters that all address the intersection of at least three issues: the nature
of stuttering; our theories of stuttering; and the implications of nature, the-
ory, and other knowledge for stuttering treatment decisions. The two chap-
ters in Part III address two of the many measurement issues facing
stuttering treatment. As the authors in this section make clear, the develop-
ment and use of defensible, evidence-based treatments for stuttering re-
quire the existence of psychometrically sound instruments for measuring
the outcomes of those treatments. Part IV includes three chapters devoted
to the quality of treatment research evidence, for specific treatments and in
terms of some more general methodological and professional issues. Part V
again consists of just one chapter, a summary of the clinical recommenda-
tions made throughout the book and a discussion of evidence-based, out-
comes-focused clinical decisions for stuttering.

As s clear from this breadth of topics, it was the goal of the chapter au-
thors, and itis the goal of this volume, to review some of the evidence that
was available about stuttering and stuttering treatment as of approxi-
mately 2002 in a fashion that respects the complexities surrounding that
evidence and its use. The chapters included here certainly do not exhaust
the topics that might be of interest; they do, however, provide ample food
for thought. Overall, we hope that this volume can capture the most im-
portant components of evidence-based practice: The evidence produced
by treatment researchers must be as internally valid and as externally rel-
evant as possible; the currently available research evidence must be iden-
tified, evaluated, analyzed, and synthesized, not only to aid current
clinical practice but also to guide future research; and the implications of
the currently available research evidence must be carefully applied on a
case-by-case basis in thoughtful discussion between one clinician and one
client. As many other “champions” (Trinder, 2000) of evidence-based
practice have concluded, such an approach can provide some very real
and very positive benefits, both for a discipline as a whole and for individ-
ual clinicians and clients. Those benefits include a solid basis and struc-
ture for defensible practice, the reassurance that one is doing everything
possible to help not only current clients and families but also future clients
and families, and the means to be “an efficient and competent health pro-
fessional for the rest of your clinical career” (Dawes, 1999, p. 245).
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Evidence-Based Practice
in Stuttering Treatment:
An Introduction

Anne K. Bothe
The University of Georgia

EVIDENCE-BASED PRACTICE:
EXPLORING THE DEFINITIONS

Phrases like evidence-based practice are used by different authors to mean
several distinctly different things. Some equate evidence-based with re-
search-based, using the phrase to mean that assessment and treatment
choices in health-related disciplines should be based on the evidence avail-
able in published research. Others broaden the idea to include personal and
clinical experience as relevant evidence, thus diminishing the emphasis on
published research. Similarly, some authors include reference to the imple-
mentation or evaluation phases of treatment, emphasizing that evi-
dence-based treatment can mean gathering evidence during treatment that
a client is improving (or not improving, in which case the treatment is
changed). Still others appear to use the term evidence to refer to such poten-
tially questionable sources as “textbooks (often 3 years obsolete at the time
of printing) ... any fact attached to a ‘reference’ or merely the strong opinion
of a respected authority in the field” (Gross, 2001, p. vi).

The health-care approach that has come to be known as evidence-based
medicine (EBM) or, more inclusively, evidence-based practice (EBP), however,
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has a much more specific and much more complex meaning. EBP, in this
sense, is generally credited to ideas presented by Cochrane (1972) and to
specific techniques developed (e.g., Haynes et al., 1986a; Oxman, Sackett, &
Guyatt, 1993) and then formalized by Sackett and colleagues (Sackett,
Haynes, Guyatt, & Tugwell, 1991; Sackett, Richardson, Rosenberg, &
Haynes, 1997; Sackett, Rosenberg, Gray, Haynes, & Richardson, 1996).
Cochrane has been credited with nothing short of introducing randomized
controlled trials (RCTs) to medicine, introducing systematic and critical re-
view of the research literature to medicine, and introducing meta-analyses
to medicine (Reynolds, 2000; Silverman, 1998). Whether such changes can
literally be attributed to any one person or not, Cochrane’s contributions
were clearly substantial; they have been recognized in the name of the
Cochrane Collaboration (http:/ /www.cochrane.co.uk), established several
years after his death and currently a leading mechanism for providing rele-
vant clinical evidence to health-care providers in Great Britain. Sackett and
colleagues, similarly, are credited with nothing short of introducing the no-
tion to medical education, and to practicing physicians, that individual
practitioners can routinely evaluate the quality of clinical research publica-
tions and then use the most worthwhile results to guide their practice. Their
specific recommendations for the use of on-line library databases (e.g.,
Haynes et al., 1986c; Sackett et al., 1997) may also fairly be said to have
brought clinical medicine (and, by extension, allied health and several re-
lated fields) into the age of information technology.

The aspect that sets EBP apart from other approaches to clinical work,
and from more general descriptions of evidence-based clinical work, is its
emphasis on the individual clinician’s identification, evaluation, and
thoughtful application of published clinical research. Perhaps the most
quoted explanation of EBP comes from an editorial by Sackettetal. (1996):

Evidence based medicine is the conscientious, explicit, and judicious use of
current best evidence in making decisions about the care of individual pa-
tients. The practice of evidence based medicine means integrating individual
clinical expertise with the best available external clinical evidence from sys-
tematic research.... Good doctors use both. (p. 71)

Similarly, Dawes (1999) defined EBP as “the acknowledgment of uncer-
tainty followed by the seeking, appraising and implementation of new
knowledge. It enables clinicians to openly accept that there may be differ-
ent, and possibly more effective, methods of care than those they are cur-
rently employing” (p. ix).

Based largely on the work of Sackett and colleagues, EBP has therefore
developed into a set of specific techniques, or a series of specific activities,
that clinicians are advised to use to identify the best tests, procedures, or
treatments for individual patients. Thus, as described by Sackett et al.



1. EBP IN STUTTERING: INTRODUCTION 5

(1997) and in several subsequent textbooks, EBP is “partly a philosophy,
partly a skill and partly the knowledge about, and application of, a set of
tools” (Dawes, 1999, p. ix). Those tools are usually summarized in relation
to the following steps (see, e.g., Law, 2002a; Reynolds, 2000):

Step 1. The clinician formulates a specific question about the approach
tobe used in caring for a particular client (e.g., which diagnostic
test will be most sensitive for this case, or which treatment will
be most effective and efficient with this client).

Step 2. The clinician finds the available published evidence on point.

Step 3. The clinician evaluates the quality of the evidence obtained at
Step 2.

Step 4. The clinician makes a reasonable decision about the approach to
be used in caring for this client, based in large part on the
high-quality evidence identified at Step 3.

Step 5. The clinician evaluates the impacts and outcomes of the care
provided to the client.

Itis especially important to note that EBP includes, by definition, all
of these steps. First, practitioners must recognize the need to ask a
pointed question: Would my default, favorite, or standard treatmentbe
the best choice for this client, or is there an approach that has a better
chance of meeting this client’s goals more easily, more completely,
more inexpensively, more quickly, or more permanently? Such a ques-
tion is unnerving; it requires the “humble attitude” (Law, 2002b, p. 5)
that one’s default, favorite, or standard treatment might not be the best
choice for one’s clients. Practitioners must then take the large and
equally unnerving step of acknowledging that they do not have all the
information necessary to answer such a question, followed by the
larger and possibly even more unnerving step of turning to the re-
search literature for possible information. Equally, practitioners must
approach that research literature with a healthy skepticism. They must
have the skills and take the time to evaluate not only whether each po-
tentially relevant study or review was done well, and therefore has
drawn a valid conclusion as to the impact of the treatment for the
study’s participants, but also whether any of the potentially relevant
studies or reviews do in facthave any relevance for a particular clinical
case. At this point, practitioners must take the time to combine the new
knowledge they have gained from well conducted and validly inter-
preted research studies with their own expertise and with a particular
client’s idiosyncratic beliefs and desires, in order to make and imple-
ment a well-reasoned clinical decision; some critics omit this step from
their straw-person versions of EBP (Trinder, 2000), but it is crucial and
it exists by definition. Finally, EBP explicitly includes a phase of evalu-
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ating the results of the decision and of the selected procedure; there is
clinical evidence to be gained from each client, too.

EBP has been widely accepted by many scholars and many practitioners,
and descriptions of its strengths and its advantages abound. Among the
mostimportant of these is, clearly, that evaluating the available research lit-
erature, and then basing treatment decisions on relevant, high-quality
studies, should allow practitioners to provide each client with the best pos-
sible individualized and research-based treatment. This client-focused as-
pect of EBP cannot be underestimated: Regardless of the extent or the
quality of research support for any particular treatment, the goal of EBP is
not toimpose that treatment on all practitioners or any individual client. In-
deed, despite substantial overlap in many of the issues, EBP is very differ-
ent from attempts to designate certain treatment approaches as empirically
supported (Chambless & Hollon, 1998) in an abstract sense unrelated to a
specific client; EBP emphasizes a manner of practice, not an academic clas-
sification exercise. Thus, EBP specifies that practitioners should actively
formulate questions about the needs and desires of each client, seek
high-quality empirical evidence that bears on those questions, and use that
evidence to serve that client in the best possible manner. If these procedures
are followed, then the widespread adoption of the principles of EBP will
lead to the widespread adoption of well-researched and empirically sup-
ported treatments—this adoption will occur, however, not because those
treatments have been imposed or so labeled, but because those treatments
have been supported in the research literature and are then purposefully
selected by individual clinicians who have an individual client’s best inter-
ests in mind.

CRITICS AND CONTROVERSIES

As might be expected, of course, EBP also has its critics. Cochrane’s (1972)
original analysis of issues facing health care providers, for example, has re-
peatedly been characterized as a call for rationing health care, a controver-
sial issue that serves as a relatively predictable flashpoint for arguments
(Gray, 1997). Cochrane’s point was not that health care should be rationed,
however; his point was that, given that all resources are by definition lim-
ited, then perhaps the best use of those resources will be within treatments
that have been shown to be effective (Deyo, 2000; Trinder, 2000). Many of
the other arguments against EBP are similar in that they capture an impor-
tant point but border on being inaccurate (see Law, 2002b).

A frequent criticism of EBP, one with special relevance if we begin to con-
sider applying these principles to stuttering treatment, is that EBP has lim-
ited itself and its applicability by requiring high-quality research evidence to
be large, well-conducted, random-assignment experimental studies with
control groups, or RCTs. This criticism is accurate, as far as it goes, but it also
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reflects a limited view of EBP. Most EBP authors and textbooks do describe
RCTs as the “gold standard,” or the best evidence that a single study can pro-
vide of a treatment’s effects; some even suggest that busy practitioners can
cull less relevant or less important articles from the never-ending stream of
new publications by focusing primarily on RCTs or on systematic reviews or
meta-analyses of RCTs (e.g., Haynes etal., 1986a, 1986b). Based on such a rec-
ommendation, EBP leaves itself open to the standard clinical criticism that
group averages represent no single client, or that no individual client is well
served by conclusions drawn only from groups (see, e.g., Barlow & Hersen,
1984). More importantly, the EBP process fails if the research literature does
not include sufficient relevant RCTs for the practitioner to evaluate and po-
tentially apply with an individual client; if there is no evidence to assess and
apply, then how does one assess and apply the evidence?

The solution here, as most EBP authors recognize, is multifaceted. First,
at the level of research policy, RCTs should be encouraged, supported, con-
ducted, and published (i.e., an absence of RCTs is not a stopping point, itisa
starting point). In the meantime, at the level of individual practice, the
larger principles of EBP suggest that a scarcity of RCTs is not necessarily a
problem. In this case, and it is the case for stuttering treatment, clinicians
can and should evaluate the published research that does exist, integrating
results to develop a treatment plan for each client that is based as soundly
as possible in the best designed and best conducted studies to be found (see,
e.g., Snowball, 1999).

This notion, that individual clinical decisions should be based on the re-
search literature, as evaluated and interpreted by individual practitioners,
represented a radical step for the practice and teaching of medicine. Until
approximately the beginning of the 20th century (and even continuing to-
day, according to some commentators; Paauw, 1999), medicine was a skill, a
trade, or a body of quasi-religious knowledge that was taught by great
teachers and perpetuated essentially unchanged in the next generation by
chosen students (see Silverman, 1998). Some 17th- to 20th-century authors
recognized that many common prescriptions or remedies did little good
(see Thomas, 1983), but it is probably fair to claim that most practitioners,
and most members of most communities, generally accepted the available
remedies and accepted that the reason they were used was that they had
previously been used or were part of a recognized tradition. This trust was
most likely encouraged by what a behavioral psychologist would call the
power of intermittent reinforcement and a logician would call the fallacy of
confirming evidence: Just often enough, someone who had been bled or
been given an infusion of completely inert herbs would, in fact, recover,
and that recovery could easily be taken as evidence that the treatment had,
in fact, been helpful. Other factors are proposed by many authors as part of
a general tendency to accept both the traditions and the limitations of medi-
cal practice throughout most of human history: the human need for the
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doctor to “do something” (Silverman, 1998, p. 90), the human need to be-
lieve that caregivers provide good care, the tendency of the human body to
fight and sometimes cure its own ills, the power of placebo treatments, and,
conversely, a general acceptance that many variations on the human condi-
tion are simply beyond human control regardless of the physician’s specific
choices or prescriptions (Trinder, 2000). All of these factors, in other words,
have combined throughout history to produce a general belief, among
practitioners as well as in the wider community, that tradition-based prac-
tice is as effective as any form of practice can possibly be. This belief may or
may not be supported by present or future objective research evidence; the
implications if it is not supported are an important contributor to the cur-
rent tensions between tradition-based practitioners and evidence-based
practitioners in all areas of medicine and allied health (see, e.g., Geyman,
Deyo, & Ramsey, 2000; Trinder, 2000).

APPLICATIONS TO STUTTERING TREATMENT

Speech-language pathology, and stuttering treatment in particular, repre-
sent special cases with respect to several of these issues. First, the notion
that individual practitioners can and should evaluate the research litera-
ture, and should use those evaluations as the basis for their practice, is not
new to speech-language pathology and does not need to be borrowed from
medicine (see, e.g., Ventry & Schiavetti, 1980). Indeed, it would not be en-
tirely unwarranted for many practitioners in speech-language pathology,
psychology, and other allied health fields to feel a certain amount of smug
superiority to those in medicine who have only recently discovered a re-
search based, continually improving, and objectively evaluated approach
to clinical practice; clinical psychology, for example, was founded in the
1890s on the notion of a research-based scientist practitioner (see Hayes,
Barlow, & Nelson-Gray, 1999).

For stuttering treatment in particular, however, a research-based or evi-
dence-based orientation is only one of the currently prevailing orienta-
tions. Indeed, stuttering might accurately be described as ahead of its time
notbecause of a widespread acceptance of EBP butbecause of a widespread
tension between research-based practice and tradition-based practice. Au-
thors in EBP have discussed the recent development of such tensions (e.g.,
Geyman et al., 2000; Trinder, 2000), yet tension has been the norm for stut-
tering since at least the 1950s, when behavioral psychologists began inves-
tigating stuttering from a position and in a manner that were completely
separate from the traditions that had by then already developed in the
mainstream research and practice of speech-language pathology in the
United States (see, e.g., Attanasio, Onslow, & Menzies, 1996, Martin &
Siegel, 1966; Van Riper, 1973). The initial “behavioral” studies about reduc-
ing stuttering in children and adults (e.g., Goldiamond, 1965; Martin &
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Berndt, 1970; Martin, Kuhl, & Haroldson, 1972), and the very large litera-
ture that developed subsequently (see Ingham, 1984), continue to function
more as a source of intradisciplinary tension than as an evidence base for
practice, for many reasons (see Ingham & Cordes, 1999). Among many
other issues, it appears that clinicians and authors who were trained in, or
who feel more comfortable with, the traditional approaches to stuttering
treatment either are not aware of this evidence (Onslow, 1999) or simply do
not believe that these empirical demonstrations, and the decades of result-
ing research, have any relevance to what they see as the methods and the
goals of stuttering treatment (Starkweather, 1999). Such a belief is not in-
comprehensible, in the sense that most of the research programs in the
world clearly have no relevance to an individual clinician’s practice with
clients who stutter; as a general rule, it does seem reasonable to focus on
what one was taught or what one has always done, if the alternative is to
spend an enormous amount of time reading research about completely un-
related topics only to decide that that research was irrelevant to stuttering
treatment. This belief may also be reciprocated: Many stuttering clinicians
who work from an evidence-based point of view may not believe that tradi-
tions and nonexperimental clinical descriptions are relevant to their meth-
ods and goals for stuttering treatment. The questions that must be resolved,
however, regardless of one’s initial stance on the political and philosophical
issues facing stuttering treatment, are very basic: Why do individual clini-
cians select a certain treatment (or combination of treatments) for an indi-
vidual client who stutters, what do they expect to achieve through its use,
what is their basis for that expectation, and do they achieve their goals? Al-
though there are clearly many ways to answer these questions, EBP sug-
gests that among the best is to select a treatment that the research literature
suggests will eliminate the disorder.

The historical idea that it is not within the abilities of any caregiver to cure
many diseases, however, and an associated acceptance that traditional prac-
tice does not and can not cure or eliminate some problems, is also clear in the
stuttering literature. Cooper (1987), for example, designated some stuttering
as a “chronic perseverative syndrome”; similarly, many authors argue that
stuttering treatments should assist the speaker in living with the problem in-
stead of targeting fluent speech, “a goal they may not be capable of achieving
consistently” (Yaruss & Quesal, 2001, p. 14). In summary, the underlying dif-
ferences between the lowa tradition and the behavioral tradition, to use two
oversimplified but standard labels for the ends of the complex continuum in
question, have led to a steady stream of commentary and controversy
through the decades, focusing on such elements as the goal of stuttering
treatment, the relevance of speech data, and whether the lack of published re-
search support for some treatment approaches should be seen as a problem
or not (e.g., Yaruss, 1998; Yaruss & Quesal, 2002). In fact, views currently be-
ing presented by those opposed to EBM (see Trinder, 2000) are echoed almost
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perfectly in some opinions expressed in defense of tradition-based stuttering
treatment:

We use our clinical skill and intuition—the art of clinical practice—to develop
a unique treatment approach that is tailored to the client’s needs. Does this
mean we are unethical for not employing strictly evidence based treatment
approaches? No, for we are drawing upon well-established and widely used
procedures in developing our individualized treatments. (Yaruss & Quesal,
2002, p. 23)

The implications that well-established, widely used, and individualized
treatments are necessarily good, and that evidence-based treatments are ei-
ther not well established, not widely used, notindividualized, or otherwise
not desirable, are precisely the implications that EBP, and the chapters in
the remainder of this book, attempt to refute.! It is also important to note,
however, that none of the chapters in this book is the report of a randomized
controlled trial, and only one (see Davidow, Crowe, & Bothe, chap. 10) ap-
proaches being a true systematic review. In fact, none of these chapters was
written explicitly from the perspective of EBP, as that term has been defined
in this chapter. Nevertheless, all are research-based and data-based, and all
start from a position that is the direct opposite of that expressed by Yaruss
and Quesal (2002); that s, the authors represented here believe that all clini-
cal decisions should be based, in large part, on the best available relevant
research evidence, and that appeals to tradition can be correctly catego-
rized as a potential logical fallacy (see, e.g., Halpern, 1989). Thus, the hope
is that this book might serve practitioners who work with persons who stut-
ter by serving as a source of information (see Step 2, as previously dis-
cussed) and as an evaluation of information (see Step 3, as previously
discussed). At the same time, these chapters also clearly identify many re-
maining research needs. Even before all possible knowledge has been gath-
ered, however, EBP means that speech-language pathologists will begin
with the information that is available, combine it with their own clinical ex-
perience and their own clinical data, and use the entire package to the bene-
fit of every client. At the risk of alienating those who already believe in the
central importance of empirical evidence, and in hopes of convincing those
who do not, Sackett et al.’s (1996) point about research evidence and indi-
vidual clinical experience bears repeating: Good clinicians use both.
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From Hand to Mouth:
Contributions of Theory
to Evidenced-Based Treatment

William G. Webster
Brock University

When I was first contacted about contributing this chapter, I faced some-
thing of a dilemma about an appropriate focus. The theme of the book is, of
course, “evidence-based treatment in stuttering.” I am not a speech-lan-
guage pathologist, and  have done no research on evaluating the effective-
ness of treatment or even on the effectiveness of the clinical manual
(Webster & Poulos, 1989) that I co-authored some years ago with the objec-
tive of facilitating transfer and maintenance of fluency in adult stuttering
treatment programs. That said, it seemed to me that I might still make a use-
ful contribution because one aspect of evidenced-based treatment relates to
linkages between theory and treatment. Accordingly, the chapter is orga-
nized around the theoretical perspective that has emerged from my experi-
mental research on unimanual and bimanual movement control in people
who stutter, and on what that theoretical perspective may tell us about ap-
proaches to stuttering treatment. The “hand” in the chapter title relates to
the origin of the theoretical perspective, and the “mouth” relates to the im-
plications of that perspective for speech.

The motivation underlying my research program is derived from a per-
sonal interest in understanding variability of stuttering severity. This char-
acteristic of stuttering is what makes the disorder so frustrating for those of
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us who stutter, but also it is what makes stuttering such an interesting phe-
nomenon from a scientific perspective. It was trying to understand the vari-
ability in my own fluency that raised questions for me, as both a person
who stutters and an experimental neuropsychologist, about what is differ-
ent about the brains of people who stutter and what changes in the brain
with changes in fluency.

The focus of my research has been on understanding transient changes
in fluency in persistent stuttering, in other words those changes that occur
from moment to moment and situation to situation, but I would like to
think that understanding transient change may tell us something about the
underlying mechanisms of more permanent change associated with recov-
ery (or relapse). I do not study speech mechanisms per se. Instead, I have re-
lied on the theory and methods of experimental neuropsychology to make
inferences about brain organization based on differences between stutter-
ers and nonstutterers with respect to unimanual and bimanual motor per-
formance. Based on the evidence that the mechanisms for the control of
manual movement overlap those that control speech (Kimura, 1982;
Mateer, 1983; Ojeeman, 1983), our basic assumption is that as we come to
understand anomalies in manual movement control in people who stutter,
we can come to understand something of the anomalies in speech move-
ment control.

The kinds of experiments carried out have been described elsewhere
(e.g., Webster, 1997, 1998), and so I will comment on them only briefly here.
Some of the studies have involved sequential finger tapping whereby sub-
jects tap telegraph keys repeatedly in certain specified sequences. The ra-
tionale for this methodology comes from the evidence that each hand is
controlled by the opposite hemisphere, and so by studying finger tapping
rates of the two hands one can infer something about how the mechanisms
for the control of sequential movement are lateralized in the two hemi-
spheres. We found that both stutterers and nonstutterers show a right-hand
advantage in sequential finger tapping speed and accuracy (Webster, 1985)
suggesting that the mechanisms of sequential movement control in people
who stutter are lateralized in the left hemisphere just as they are in those
who do not stutter.

Other work has involved what is called Sequence Reproduction Perfor-
mance. This task differs from Sequential Finger Tapping in that on each trial
a new sequence is demonstrated on a display panel and the subject repro-
duces the sequence with finger tapping as quickly but as accurately as pos-
sible as soon as a tone sounds. This kind of task tells us something about the
efficiency with which stutterers and nonstutterers can plan and initiate new
sequences of movements, which would seem to be a critical component of
speech production. On this task stutterers are slower and make more errors
than nonstutterers in reproducing the sequences under both speeded (Web-
ster, 1986b, 1989a) and nonspeeded (Webster, 1989b) conditions.
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Still other research has involved subjects doing two different things with
the two hands at the same time so we can study interference effects. On both
sequential finger tapping and sequence reproduction performance, stutter-
ers were found to show more response decrement than nonstutterers when
the task was performed concurrently with one that involved turning a knob
back and forth in response to a tone (Webster, 1986a, 1989a). Similarly, on a
bimanual handwriting task stutterers performed slower and less accu-
rately than nonstutterers in writing initial letters of words simultaneously
with the two hands (Webster, 1988). On tasks of this sort, everyone shows
interference. The critical point is that stutterers show more interference
than nonstutterers. The significance of this finding is that because each
hand is controlled by the opposite hemisphere, hand interference really re-
flects how the hemispheres communicate and interact with one another. It
is useful to consider stuttering to be an interference phenomenon, analo-
gous to static on a radio. Itis there sometimes; it is absent at other times. It is
variable. This analogy implies that some part of the system is susceptible to
interference and some other part of the system is a source of interference.
The results from my experiments on bimanual control imply that one
source of interference on the left hemisphere speech motor mechanisms
may come from the right hemisphere.

SPEECH-MOTOR CONTROL LATERALIZATION
AND STUTTERING

In order to develop further these ideas on interference, here are four propo-
sitions that are later tied together with a schematic or conceptual model and
linked to clinical practice.

Proposition 1. Stutterers have normal left-hemisphere lateralization of the
neural mechanisms for the control of speech and other forms of sequential motor
movement. This proposition is based on the right-hand advantage for se-
quential finger tapping we have found in stutterers (Webster, 1985). It is
also consistent with results using intracarotid sodium amytal injections to
assess hemispheric representation of speech and language mechanisms.
In right-handed nonstutterer patients, injection of sodium amytal into the
right carotid artery temporarily suppresses right-hemisphere activity re-
sulting in a contralateral hemiparesis. Injection into the left carotid artery
results not only in a right-hemiparesis but also in transient aphasia, which
reflects the left-hemisphere representation of speech and language. This
same pattern of results has been reported for neurologically normal stut-
terers (Luessenhop, Boggs, Laborwit, & Walle, 1973; Quinn, 1976).

Proposition 2. Although the neural mechanisms for speech are lateralized
normally as they are in fluent speakers, the left-hemisphere mechanisms of stut-
terers are “fragile” and susceptible to interference from other on-going neural
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activities, particularly those in the right hemisphere. This proposition reflects
our consistent findings that stutterers show more intermanual task in-
terference than do nonstutterers (Webster, 1986a, 1988, 1989a). What is
unclear is whether the inference in these paradigms reflects a greater
than normal left-hemisphere vulnerability to interference or a height-
ened right-hemisphere activation.

Proposition 3. In right-handed fluent speakers, there is an inherent bias to-
ward left-hemisphere activation; in left-handers, there is a more equal distribu-
tion of activation. This proposition is based on a body of literature in
experimental neuropsychology (Peters, 1987, 1990) that indicates that in
most people the left hemisphere is in a greater state of readiness to re-
spond or to process information than the right, and this in turn leads to
an attentional bias to right hemi-space. This asymmetry in information
processing readiness is what is meant by activation bias. There is a
left-hemisphere activation bias in most people because the bias seems to
be found in right-handers but notin left-handers (Peters, 1987). This idea
then leads to a fourth proposition, which is based on experiments we
have done (Forster & Webster, 1991; Webster, 1990).

Proposition 4. Stutterers (right- and left-handed) do not show a left hemisphere
activation bias but are similar to fluent left-handers. As argued by Forster and
Webster (1991), stutterers show a similar pattern of activation between the
hemispheres and, as a consequence, greater than normal lability of right-
hemisphere activation. In other words, the right hemisphere of stutterers
tends to be more readily activated than in nonstutterers, and this has been
observed in electroencephalographic studies involving recordings from the
right and left hemispheres of stutterers (Boberg, Yeudall, Schopflocher, &
Bo-Lassen, 1983; Moore & Haynes, 1980).

A CONCEPTUAL MODEL OF STUTTERING

These four propositions form the basis of a conceptual model that was de-
veloped to illustrate what we believe may be going on in the brains of peo-
ple who stutter (Webster, 1997, 1998). It has three major elements that relate
directly to the propositions:

1. Speech motor control mechanisms of stutterers are localized in the left
hemisphere just as they are in nonstutterers;

2. The left hemisphere speech motor control mechanisms in people who
stutter are vulnerable to interference from other on-going brain activ-
ity. Although the focus of our research has been on interhemispheric
sources of interference, there is evidence of intrahemispheric sources
as well (Forster & Webster, 1991; Webster, 1987). In this model, varia-
tion in stuttering severity reflects variation in interference; and

3. Thereisalack of left-hemisphere activation bias in people who stutter.
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With respect to the left-hemisphere mechanisms, the critical area being con-
sidered is the supplementary motor area (SMA), which has received substan-
tial research attention during this past 20 years (Goldberg, 1985; Marsden et al.,
1996). Its organization and functions have been studied using a number of
methodologies including brain imaging (Lotze et al., 1999; Roland, 1984),
neuropsychological analysis of brain lesions (Brinkman, 1984; Jonas, 1981),
neurophysiology in both human and nonhuman species (Simonetta, Clanet, &
Rascol, 1991; Tanji, 1994; Tanji, Shima, & Mushiake, 1996), and the study of
neuroanatomical connections (Goldman-Rakic, 1995). Four sets of consistent
research findings have emerged from this research to suggest the function of
the SMA in the normal organization of behavior.

1. First, as evidenced in single-cell recording studies of nonhuman
primates as well as in brain imaging studies of humans, activity in the
SMA is associated with the planning of complex sequential movements
of either the limbs or the speech musculature. The critical words are plan-
ning and complex or sequential, words used earlier in the context of the fin-
ger tapping studies.

2. Second, there are rich intrahemispheric and interhemispheric con-
nections involving the SMA. In fact most interhemispheric connections
between the motor areas go through the SMA.

3. In light of the interhemispheric connections, it is not surprising
that the area has been implicated as being crucial in bimanual coordina-
tion (and probably more generally in bilateral coordination). Damage to
the SMA interferes with the ability to coordinate hand movements and to
do two different things with the hands at the same time. Along a similar
vein, single-cell recordings from awake nonhuman primates indicate in-
creased activity associated with bilateral movements.

4. And the fourth point is that the there is evidence that the SMA is
particularly crucial for the planning of self-initiated and internally guided
movements rather than ones that are externally signaled and externally
guided. The distinction between externally guided and internally
guided is the difference between, for example, visually guided move-
ment and kinesthetically guided movement.

The reasons for the attraction to the SMA as a critical locus for stuttering
are probably quite apparent earlier in the chapter, but let us focus for justa
moment on the last point, the idea of internal versus external guidance of
movement. My former doctoral student, David Forster, carried out a study
(Forster & Webster, 2001) that included having subjects turn two cranks si-
multaneously to move a cursor through a track on a computer screen, as in
an Etch-A-Sketch® toy. In one testing condition, the cursor went out of view
half way up the track and the task was to continue to turn the cranks at the
same rates to keep the cursor in the track, which also could no longer be
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seen. This involved guidance of the movements by kinesthetic cues rather
than visual cues. Consequently once the task began it was transformed
from one involving external guidance to one requiring internal guidance.
The adult stutterers were found to be impaired relative to nonstutterers un-
der both guidance conditions (not surprising considering this is a bimanual
coordination task), but they were far more impaired when they had to rely
on the kinesthetic cues alone.

The findings are not dissimilar to those of involving kinesthetic versus
visual control of tongue movements in people who stutter (Archibald & De
Nil, 1999), and they are important because they say something fairly spe-
cific about the nature of the underlying speech-motor control impairment
in stutterers: It may be kinesthetically based.

The second factor in the model is the lack of left-hemispheric activation
bias which, as suggested earlier, may lead to a relative overactivation of the
right hemisphere. This is not anew idea but one that has attracted consider-
able attention over the years (Moore, 1984; Moore & Haynes, 1980). One of a
number of possible reasons for how this right hemisphere over activation
contributes to stuttering may relate to the neuropsychology of emotion.

A substantial body of evidence (Davidson, 1995; Davidson & Fox, 1981)
suggests that when positive emotions are experienced that motivate us to
approach a situation, the left hemisphere becomes increasingly active. In
contrast, and this is the critical part, when negative emotions are experi-
enced that motivate us to withdraw from a situation, the right hemisphere
becomes increasingly active. This leads to the suggestion that (a) the fear
and anxiety and apprehension associated with stuttering is associated with
right-hemisphere activation, (b) the right hemisphere is readily activated in
people who stutter, (c) this activation in turn interferes with the left hemi-
sphere SMA, (d) the interference results in stuttering, and (e) the stuttering
then reinforces the fear and apprehension of being in a speech situation. In
other words, we envisage a positive feedback system through which the
neurology of stuttering and the psychology of stuttering intersect.

EMPIRICAL AND CLINICAL IMPLICATIONS

This chapter is concluded by commenting on linkages between, on the one
hand, this basic research and the theoretical ideas that have emerged from it
and, on the other hand, clinical practices. This is done in regard to two realms:
recovery from stuttering in children and adult stuttering treatment programs.
David Forster’s (Forster & Webster, 2001) doctoral thesis research, al-
luded to earlier in the context of bimanual crank turning, was in fact con-
cerned primarily with brain mechanisms in adults who had recovered from
stuttering. Very briefly, the experiment involved adults who stutter, those
who reported having once stuttered as children but no longer do so, that
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those who reported having never stuttered. The participants were tested on
four tasks, two designed to assess the integrity of the supplementary motor
area and two designed to assess hemispheric activation. On the two motor
control tasks, thought to be sensitive to SMA function, recovered or exstut-
terers were the same as nonstutterers, and these groups performed better
than the persistent stutterers. However, on the two tests thought to be sensi-
tive to hemispheric activation, the recovered stutterers and the persistent
stutterers both showed evidence of a lack of left-hemispheric activation
bias, whereas the nonstutterers showed evidence of the normal left-hemi-
spheric activation bias. In other words, people who once stuttered as chil-
dren but no longer do show evidence of normal left-hemisphere motor
speech mechanisms but show the lack of left-hemisphere activation bias
found with persistent stuttering.

One implication of this, which is really a hypothesis to be tested, is that
recovery from stuttering in children is associated with maturation of the
supplementary motor area, and interventions that are effective in facilitat-
ing recovery may do so through facilitating such maturation.

With respect to stuttering treatment in adults, the type of positive feed-
back system suggested earlier involving the interplay between the hemi-
spheres and between emotions and speech implies that successful therapy
or management of stuttering must have at least two components. The first
is to counteract the fragility of the left hemisphere system. This is done
when speech is modified through the use of fluency shaping skills, or
through the use of stuttering modification skills. The deliberate use of gen-
tle onsets, linking phonation or respiration control, for example, focuses at-
tention on motor skills and brings speech within the capability of an
inefficient and fragile speech motor system. Our recent work (Forster &
Webster, 2001) showing the deficits in kinesthetically controlled movement
suggests an important place for feeling speech targets or movements in
speech motor control by stutterers. If kinesthetic cues are either not fully
available to the person who stutters or are not being attended to, a focus on
feeling movements and being deliberate in making movements may be
ways to compensate for that deficit.

The second component of successful treatment or management of stutter-
ing is to remove sources of interference with speech. A major source of inter-
ference is right-hemisphere activity. One implication is that therapy include
dealing with avoidance, withdrawal, and apprehension. As these tendencies
are overcome, the right-hemisphere activation associated with them de-
creases and then the interference with the left-hemisphere SMA decreases.

Most adult treatment programs today include both factors, at least im-
plicitly, and the theory suggests that both are critical. Moving directly to the
theme of this book, the linkage between the theory that emerges out of re-
search, on the one hand, and clinical practice, on the other hand, provides
evidence to support that treatment approach.
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Emerging Controversies,
Findings, and Directions
in Neuroimaging
and Developmental Stuttering:
On Avoiding Petard Hoisting
in Athens, Georgia

Roger J. Ingham
University of California, Santa Barbara,
University of Texas Health Science Center at San Antonio

The subtitle of this paper probably needs explaining—even for the local
cognoscenti. Those who attended the 1997 Athens conference might recall
that this author’s paper also addressed the (then) emerging impact of
neuroimaging on stuttering research, but it included a potential “petard
hoister.” It was argued (Ingham, 1998) that functional brain imaging
could be an exciting development for stuttering research, provided it
avoids falling into the same clinically barren wasteland that speech-mo-
tor (SM) research on stuttering has fallen into. The paper contended that
the massive investment in SM research during the previous decade or
more had contributed remarkably little towards either understanding or
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treating stuttering.! One reason, it was argued, was a preoccupation with
descriptive rather than experimental research that failed to seek variables
that can change stuttering. But therein resides a first-rate “petard hoister”:
itis far from clear that brain-imaging research has done much better. Con-
sequently, this chapter updates the 1998 chapter and also tries to deter-
mine if imaging research might have started to fall into the very same
wasteland. It will do so by overviewing the current direction of this re-
search and its possibilities for identifying neural changes that might be
critical or beneficial to therapy.

METHODOLOGICAL CONCERNS

A recurring issue in brain-imaging research is whether the methodology
routinely used to find functional neural regions can actually identify neural
regions that functionally control a problem behavior. Of equal importance,
though, is whether it is possible to take advantage of the knowledge gener-
ated by this research methodology to remediate stuttering. The former is-
sueis addressed initially and then an attempt is made to answer the latter.

The subtraction design has been the favored strategy that brain-imaging
researchers have used, at least until recently, to identify neural regions that
differentiate between the presence and absence of the behavior. It can be
summarized as follows:

IfA=xandA+B=y,thenB=y-x

Where A and B are performance conditions and y and x are neural regions as-
sociated with those conditions. It is then inferred that those differentiating re-
gions (y —x) are functionally related to the behavior of interest. But, thereis an
inherent problem with this design: It is notoriously difficult to prove that
when comparisons are made between conditions with and without the vari-
able of interest (i.e., A vs. A + B) that the findings are not vulnerable to the fal-
lacy of pure insertion. In other words, the design assumes that A functions in
exactly the same way with or without the presence of B, thus making it possi-
ble to argue that B is a pure insertion (or perhaps pure excision) within the sub-
traction design. In imaging research, for instance, it is often assumed that the
neural processes that occur during an A condition are no different to those
that occur when B is added to (or removed from) that A condition. Ever since
Boring (1950) labeled this threat to experimental validity it has been the well
recognized and often ignored Achilles” heel within the subtraction design.
Incidentally, the subtraction design is often surreptitiously embedded within

'There are some well-known SM variables that can control or treat stuttering such as
modified phonation or even altered speech rate. They were known well before publication of
Zimmermann's (1980) paper that, it was argued (Ingham, 1998), was largely responsible for
initiating the SM research program. But none have been added as a result of the SM research
that followed.
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many areas of neurology. For example, it is recognizable within neurological
investigations that draw inferences of functionality from lesion studies; the
lesioned area in patients with a cerebral insult or lesion is often inferred to be
the area that is responsible for the behavior that is either changed or added to
the patient’s repertoire. One interesting and relevant example would stem
from Dronker’s (1996) recent finding that lesions were consistently found in
L. anterior insula in adult patients with dyspraxia, but not in those without
dyspraxia—leading to the widespread inference that L. anterior insula is
functionally related to dyspraxia.”

There is no simple solution to the validity problems within the subtrac-
tion design. However, one that has been gaining favor in positron emission
tomography (PET) and functional magnetic resonance imaging (fMRI) re-
search is to integrate the subtraction model with performance correlation
(Silbersweig etal., 1995; Stern et al., 2000). In other words, the analysis is not
simply confined to comparisons between the presence and absence of a
condition; it is extended to take advantage of the target behavior’s variabil-
ity. This composite model gains inferential strength by arguing that if varia-
tions in the target behavior produce correlated cerebral blood flow (CBF)
changes in critical neural regions, then there is a somewhat stronger proba-
bility that the identified regional activations are functionally related to the
behavior of interest.

SOME EMERGING THEORETIC CHALLENGES

Relevant to this topic are theories that appear to reflect or reject a neurosci-
ence perspective. Undoubtedly the ghost of Cerebral Dominance Theory
(Orton, 1928; Travis, 1931, 1978) still haunts neurologic perspectives on
stuttering theories. However, the ghosts are now being replaced by far
more palpable or neurologically specific concepts. For instance, Webster’s
(1993; 1998) Interhemispheric Interference Theory has postulated that the
source of anomalous neural activity probably resides in supplementary

*Much the same argument was made recently by Devinsky (2000) in critiquing an event-
related PET study that reported finding neural regions that correlated with the frequency of
tics in patients with Tourette’s Syndrome (Stern et al., 2000) Devinsky reproduced an apt
metaphor [from Walsh (1947)] for misunderstanding brain function:

that of an automobile transmission with a gear tooth knocked off, causing a “clunk”

when the drive shaft turns slowly and a vibration at faster speeds. One might con-

clude (using functional imaging logic) that the gear tooth prevents clunks and vibra-
tions, which is supported by the fact that those clunks and vibrations are removed
when that toothis replaced. The gear teeth, however, transmit power from the drive

to the shaft. (p. 753)

Of course, whenever brain imaging studies find regions that appear to be abnormal, then
the logic behind those claims might either vulnerable or suspect. Butitis a problem that may
have less serious clinical implications. For instance, and to use the same analogy, if the bro-
ken gear tooth was replaced (or if an alternative drive system was found), then the result
might be a trivial matter as far as the health of the car is concerned.
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motor area (SMA), a region considered pivotal for sequencing and initiat-
ing coordinated movements (Goldberg, 1985; Marsden et al., 1996). Web-
ster’s hemisphericlaterality conceptis that stuttering is characterized by an
overflow of excessive activity from the right to the left hemisphere that
causes interference in SMA. Caruso (1991) also partially used this idea by
theorizing that the impaired neuromotor mechanisms underlying develop-
mental stuttering reside in SMA or the basal ganglia. More recently nascent
theoretic models proposed by Salmelin et al. (2000) and Sandak and Fiez
(2000) postulated an aberrant sequencing of neural processing for speech
production in the left hemisphere—even during a stuttering speaker’s flu-
ent speech. To say the least, plenty of neural regions are given prominence
among these theories.

Other current theorists are much less enthusiastic about attributing stut-
tering to anomalous neural activity. Perkins, Kent, and Curlee’s (1991) multi-
component Neuropsycholinguistic Theory argues that aberrant neural
processing is merely one part of a constellation of converging factors that
need to be considered. Indeed, Perkins recently took the position (Perkins,
2002) that the cause of stuttering will not be a specific neuroanatomic abnor-
mality. This “neural agnostic” position is maintained rather more stridently
by Smith (1990, 1999) with her “dynamic, multi-factorial theory” of stutter-
ing. Indeed, this theory states quite categorically (Smith & Kelly, 1997, p. 210)
that the search for a specific neural source of developmental stuttering is
probably futile. Why? Because, to quote Smith (1999):

The multiple factors that underlie the emergence of stuttering behaviors ...
arenotlocated in a single site in the brain. Indeed, it may prove that group dif-
ferences in brain function for individuals who stutter will be elusive and un-
reliable across investigations and imaging methods, as the behaviors that
produce the diagnosis of stuttering may arise from the interactions of compo-
nent neural systems that are essentially normal. (pp. 36-37)

In an interesting way, therefore, dynamic, multifactorial theory has
emerged as a direct challenge to a purely neurologic theory or model of
stuttering by claiming that specific abnormal neural regions or systems are
unlikely to be found to be functionally related to stuttering. Itis a challenge
that certainly cannot be easily rejected at present.

NEUROIMAGING AND NORMAL SPEECH
PRODUCTION: WHAT HAVE WE LEARNED?

This challenge is best addressed by taking a slight detour and reviewing
just what has been learned from imaging research about the neural re-
gions or systems that are implicated in normal speech production. Petersen,
Fox, Posner and Raichle’s (1988) classic PET study achieved that status by
being the first imaging study to demonstrate CBF differences among the
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regions that are activated when words are read and when verbs are gener-
ated from those same words. Subsequently, imaging researchers have
gradually identified the regions that appear to constitute the active “elo-
quent brain.” For instance, Fiez and Petersen (1998) surveyed nine imag-
ing studies on speech production and concluded that during oral reading
the following areas were usually active: “left-lateralized regions in occipi-
tal and occipitotemporal cortex, the left frontal operculum, bilateral re-
gions within the cerebellum, primary motor cortex ... the superior and
middle temporal cortex, and medial regions in the supplementary motor
area and anterior cingulate” (p. 914).

However, this was at best an inconsistent finding across these studies.
Indeed, this inconsistency caused some to doubt their validity (Poeppel,
1996; but see Démonet, Fiez, Paulesu, Petersen, & Zatorre, 1996), which in
turn has spawned vigorous efforts to rectify these inconsistencies (Hickock,
2001). One basis for a resolution was offered recently by Grabowski and
Damasio (2000) in a review of imaging and language research. They con-
tended that these inconsistencies are most likely the result of substantive
and important differences among the methodologies and data analysis
techniques. They identified at least four likely sources:

1. The problem of paradigm design: The uncertain stability of a cognitive
state across the experimental and control conditions within subtrac-
tion designs (the “pure insertion” problem),

2. The obstacles to fine-grained anatomical interpretation of results: The vari-
ability between individual anatomy and its transformation into
“Talairach space” (Talairach & Tournoux, 1988) anatomy, including
variability across studies in mapping Talairach coordinates to regions
(see Brett, Johnsrude, & Owen, 2002),

3. The problem of implicit assumptions about the signal in which one is inter-
ested: Differences among the various smoothing filters that are used to
improve the signal to noise ratio and which may affect the spatial and
temporal shape of responses (see White et al., 2001),

4. The problem of negative results: By using conservative statistical thresh-
olds to avoid false positive activations, imaging may demonstrate
systems that participate in task performance, but they do not neces-
sarily fully identify the sufficient systems.

Researchers can surely only hope to offset these potential sources of er-
ror by seeking replicated findings across studies using reasonably similar
methods. That goal may have been partly achieved within Indefrey and
Levelt’s (2000) much-cited meta-analysis of 58 imaging studies of speech
production. They too found large across-study differences in the regions
that were reported to be activated during word production—probably be-
cause of equally large differences among the speaking tasks. But there were
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some striking consistencies in regions activated during oral reading and
these are shown in Table 3.1.

Unfortunately, Indefrey and Levelts’ (2000) review did not include stud-
ies involving either connected speech or continuous oral reading—proba-
bly because there are so few. Consequently Table 3.1 was augmented by the
findings from four recent studies that have reported regions activated dur-
ing continuous speaking tasks. The addition of these studies suggests, not
surprisingly, considerable overlap between regions activated by word rep-
etition and by connected speech. In summary, the principal regions include
(for right-sided speakers) a strong, although not exclusive, pattern of acti-
vations in the left hemisphere. These occur most prominently in the frontal
lobe motor areas [SMA, precentral gyrus (M1), and inferior frontal gyrus
(including BA 44/45)], the left- and right-superior temporal gyrus (with
some middle-temporal gyrus involvement), and the medial and lateral re-
gions of cerebellum. In addition activations should be expected in L. ante-
rior insula, anterior cingulate, postcentral parietal lobe, as well as in the
basal ganglia and thalamus. This is a rather unremarkable conclusion, but it
is equally clear that the degree of involvement of these regions during
speech is very task-dependent.

Meanwhile, it is now generally accepted that the process of speech pro-
duction requires the prior retrieval of phonologic codes (see Indefrey &
Levelt, 2000). This process appears to originate in the temporal lobe or
Wernicke’s region, and then implicates a discrete region of the left insula and,
in varying degrees, the inferior frontal cortex or Broca’s area (see Grabowski
& Damasio, 2000). For instance, in an interesting magnetoencephalography
(MEG) study Dhond etal. (2001), using a word stem task, determined that ac-
tivation occurred at primary visual cortex approximately 100 ms after the
stimulus word appeared, then proceeded to Wernicke’s area (by approxi-
mately 210 ms) and then on to the insulo-opercular regions, arriving at
Broca’s area by approximately 370 ms. Concurrently, posteroventral and
posterosuperior temporal regions were activated (by about 200-245 ms), but
they were followed by deactivations in the prefrontal and anterior (not poste-
rior) temporal regions at 365-500 ms. In short, normal speech production ob-
viously involves a complex and task-dependent sequence of activations and
deactivations in the motor and auditory regions.

Neuroimaging and Neural Plasticity

This digression continues a little more so as to consider briefly the role of
neuroimaging in studying plasticity within the eloquent brain. This re-
search carries immense implications for understanding the development of
and recovery from stuttering.



TABLE 3.1.

Summary of the Neural Regions Identified by Indefrey and Levelt (2000)
as Activated by Single Word Oral Reading

Added by
SIDE/BA Indefry & Continuous
Lobe Gyrus/Structure or Area Levelt (2000) Speech*
Frontal Medial frontal L. BA 6 (SMA) X X
R. BA 6 (SMA) X
Precentral L.BA4 X X
R.BA4 X X
Posterior inferior
frontal L.BA44/45 X X
R.BA44/45 X
L.BA 46 X
L.BA46/9 X
L.BA47 X
Limbic Cingulate L. anterior X
R. anterior X
L. posterior X
Parietal Postcentral L.BA3,1,2 X
Anterior L. BA 40 X
Posterior L.BA39/40 X
Occipital ~ Lingual L. medial X
R. medial X
Occipital L. lateral X
Anterior superior
Temporal temporal L.BA22 X
Mid superior
temporal L.BA22/42 X
R.BA22/42 X X
Posterior superior
temporal L.BA22 X
R.BA22 X
Posterior middle
temporal L.BA21/37/39 X
Fusiform L.BA 37 X X
Sublobar  Insula L. anterior X X
R. anterior X
Basal ganglia L. X
Thalamus L X
R X

(continued on next page)
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TABLE 3.1 (continued)

Added by
SIDE/BA Indefry & Continuous
Lobe Gyrus/Structure or Area Levelt (2000) Speech*
Subcortical Cerebellum L. medial X
R. medial X
L. lateral X
R. lateral X

*The right column shows the regions that were activated and deactivated during
continuous speech in at least one of four imaging studies (Kircher et al., 2000; 2001;
Miiller et al., 1997; Riecker et al., 2000).

Itis well known that full recovery of speech and language function often
occurs in children who suffer a stroke—but it is generally accompanied by
substantial neural reorganization in the contralateral homologous regions
and in ipsilateral adjacent spared areas (Chugani, Miiller, & Chugani,
1996). Neural reorganization is also well documented in adult stroke cases
(Mimura et al., 1998; Vallar et al., 1988), but of course recovery tends to be
less successful. Evidence of an interaction between age and neural reorga-
nization in recovery from communication disorders has been mainly docu-
mented in studies of focal brain injury (Miiller et al., 1997), but there are
signs of this difference in other sensory disorders.’ This “age effect” is also
consistent with findings that neural glucose uptake tends to peak between
4 and 10 years and then declines thereafter (see Chugani, 1998), presum-
ably producing “synaptic pruning” that limits the possibilities for success-
ful recovery or useful plasticity. This all seems to fit with conventional
wisdom, but this wisdom is now being thoroughly disturbed by the find-
ings on the effects of Constraint Therapy (Liepert et al., 2000; Taub & Mor-
ris, 2001) with stroke patients—many of whom suffered their stroke at least
a decade earlier. The effects of restraining the patient’s use of spared or able
limbs for lengthy periods (2 hours per day for 2 weeks) are still in a prelimi-
nary stage. Nevertheless the findings are remarkably positive and seem to
be accompanied by such extensive neural reorganization, that they suggest
that the limits on neural plasticity in adults are far from established (Taub,
Uswatte, & Elbert, 2002). In short, the age-dependent limits on recovery

*For instance, individuals who became blind in early childhood may maintain much
higher levels of glucose metabolism in visual cortex when compared with individuals who
became blind after 13 years of age (Wanet-Defalque et al., 1988). Similar effects have been re-
ported in the A1l and A2 areas of persons deafened prior to 2 years of age when compared
with adult onset of deafness (Cataldn-Ahumeda et al., 1993).
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may be more speculative than real—and may depend on finding similar
techniques for inducing neural plasticity.

NEUROIMAGING STUDIES
OF DEVELOPMENTAL STUTTERING

Over the past decade there has been increasing acceptance that develop-
mental stuttering is associated with neurophysiologic and, more recently,
neuroanatomic abnormalcy. But the grounds for identifying particular
neural regions as related to stuttering are extremely shaky. There certainly
appear to have been some exciting findings from neuroimaging studies of
stuttering, but there is surprisingly little across-study consistency among
their findings.

The Search for a Neuroanatomic Abnormality
in Developmental Stuttering

It has long been suspected that developmental stuttering may be related to
abnormal neuroanatomy (Strub, Black, & Naeser, 1987), but that suspicion
was dramatically fortified in a recent morphometric study by Foundas et al.
(2001). This study used 3-D MRIs and reported some seemingly important
neuroanatomic differences between 16 adult persistent stutterers and 16 con-
trols (matched for age, sex, hand preference, and education), particularly
within the perisylvian fissure. The most prominent being “a second diagonal
sulcus and extra gyri along the superior bank of the sylvian fossa” (Foundas
etal., 2001, p. 207) that was unique to the stutterers. It was also reported that
the stutterers’ planum temporale was enlarged and showed reduced
interhemispheric asymmetry. However, there is at least one important con-
cern about these findings—and maybe another. The first qualifier is that the
morphometric analysis was restricted to very few regions. Given the evi-
dence from imaging studies, a number of other regions, notably anterior
insula, SMA, M1 (mouth), basal ganglia and cerebellum, might have been
reasonable places to look for anomalous neuranatomic features. Nonethe-
less, this is an immensely important study because this anatomic abnormal-
ity may form a critical link between the current neurological findings and the
genetic basis of developmental stuttering (Yairi, Ambrose, & Cox, 1996). A
second qualifier is that this study urgently awaits replication. Partial replica-
tion is provided in the findings of a study by Sommer, Koch, Paulus, Weiller,
and Biichel (2002) who used diffusion tensor imaging and found differences
between neural white and gray matter volume in adult persistent stutterers
and controls. The regional differences were reported to be close to those iden-
tified by Foundas et al. (2001), however Sommer et al. failed to confirm that
the volumetric differences were confined solely to the reported region of in-
terest. The concern over the significance of these findings is fortified by the
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results of a preliminary attempted replication of the Foundas et al. study in
San Antonio. The author and colleagues studied the 3-D MRIs of 5 persistent
stutterers, 5 recovered stutterers and 5 controls— participants in PET stud-
ies—and the result was not encouraging. Extra gyri were found on the
perisylvian fissure for 4 out of 5 (not 5 out of 5) of the persistent stutterers, but
extra gyri were also found within the perisylvian fissures of 3 out of 5 recov-
ered stutterers and 3 out of 5 controls.

The Search for a Neurophysiological Abnormality
in Developmental Stuttering

As mentioned earlier, numerous nonimaging studies have suggested that
developmental stutterers display unusual neural processing during speech
or speech related tasks (see Bloodstein, 1995). Signs that this might defi-
nitely be the case appeared in an early nontomographic CBF study by
Woods, Stump, McKeehan, Sheldon, and Proctor (1980) and a single pho-
ton emission computed tomographic (SPECT) study by Pool, Devous, Free-
man, Watson, and Finitzo (1991), but these studies contained major
methodological problems.* More substantial evidence emerged in a series
of PET imaging studies of stuttering that have been interpreted (see Curlee
& Siegel, 1999; Webster, 1998) to mean that stuttering is functionally related
to aberrant neural processing of speech in regions associated with the
speech-motor and auditory system. Most of these studies used subtraction
designs with different speaking tasks in order to compare the regional acti-
vations and deactivations during stuttered and nonstuttered speech. The
tasks have required adult stutterers (mainly dextral adult males) to read
orally paragraphs, generate sentences or produce single words at intervals
(Braun et al., 1997; De Nil, Kroll, Kapur, & Houle, 2000; Fox et al., 1996) and
then compare the resulting brain images with images obtained during in-
duced stutter-free speech (Braun et al., 1997; Fox et al., 1996) or with the
speech of controls (De Nil et al., 2000). In addition to the PET studies, there
have been two magnetoencephalography (MEG) studies that have also
found that adult stutterers display unusual auditory activations during
speech and an unusual sequence of neural processing of the speech signal
(Salmelin et al., 1998; Salmelin, Schnitzler, Schmitz, & Freund, 2000). In
both MEG studies, however, only stutter-free utterances were analyzed.
In the midst of the promising findings of these neuroimaging studies at
least two important issues appear to have been generally overlooked (but
see Lebrun, 1998). Firstly, there are very few consistent findings across

“The Wood et al. imaging system was nontomographic and had limited scanning capabil-
ity. Pool et al’s (1991) SPECT analysis, which used only a single brain slice during non-
speaking conditions, has obvious spatial problems. In addition, Pool et al.’s findings are
complicated by their report that their stutterers” whole-brain blood flow levels were 20% be-
low those found in their controls—equivalent to levels reported in the later stages of
Alzheimers (see Fox, Lancaster, & Ingham, 1993).
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these studies. With the possible exception of unusual right-hemisphere ac-
tivations in the premotor area and deactivations in the auditory area, it ap-
pears that the differences among the PET study findings grossly outweigh
their similarities. Secondly, none of these studies has attempted to isolate
the neural activations and deactivations that occur in conjunction with mo-
ments of stuttering during speech. One obvious reason is that PET does not
lend itself to imaging specific utterances, which is especially problematic if
(like stuttering) they occur with unpredictable frequency. That is less of a
problem with MEG, butso far stuttering behavior has not been recorded via
MEG.> A major drawback, though, with MEG is that it has very poor spatial
resolution (especially compared with PET; see Posner & Raichle, 1994).

Comparisons Across PET Studies of Stuttering

At this point it is worth trying to deduce what has actually been learned
from the PET studies of stuttering. Five studies have been published, and
each used a subtraction design to locate neural regions that are functionally
related to stuttering (Braun et al., 1997; De Nil et al., 2000; Fox et al., 1996;
Ingham, Fox, Ingham, & Zamarripa, 2000; Wu et al., 1995). Those studies
have been supplemented by two performance correlation studies using
data derived from the condition contrasts (Braun et al., 1997; Fox et al.,
2000). All five studies have used different speaking tasks and (except for
Fox et al. and Ingham et al.) different analysis techniques. Nevertheless, if
the regions that are functionally associated with stuttering are common
across developmental stutterers, then it seems reasonable to expect that
they should be common across these studies.

Unfortunately, as Table 3.2 shows, this is far from the case. Table 3.2 lists
the regions that each study reported as significantly associated with stutter-
ing and not present among controls during the same speaking task. The
Ingham et al. (2000) study is not included in this table because some of that
study’s data were drawn from Fox et al. (1996). It is necessary to be aware of
some important differences among these studies when comparing their find-
ings. In the Wu et al. (1995) study, for instance, no rest-state scans were ob-
tained making it difficult to isolate CBF activity that is unrelated to speech.
That study also used F-18 fluoro-deoxyglucose (FDG) rather than O as a
tracer and failed to scan in the SMA region. In addition, only two studies
(Braun et al., 1997; Fox et al.,1996) reported regional activations and deacti-
vations—De Nl et al. (2000) did not derive deactivation data. Nonetheless,

°On the other hand, evenif MEG were used to this end, then its spatial resolution problem
makes it difficult to directly relate MEG-identified locations to regions obtained with PET or
fMRI. There are frequent calls for hybridized MEG-fMRI studies (e.g., Dale et al., 2000), but
there continue to be some fundamental reasons why this marriage of convenience may notbe
harmonious. For instance, as Nunez and Silberstein (2000) point out, very different cell types
generate MEG and fMRI signals which means these methods are “generally sensitive to a dif-
ferent kind of source activity and to different spatial and temporal states” (p. 79).



TABLE 3.2a
Positive Activations

Subtraction Design Studies  P-C Studies
GYRUS/ #
LOBE Structure SIDE/BA W F1 B D Agree F2 I
Male Female
Frontal Medial L.BA6
frontal (SMA) X X X
R.BA6
(SMA) X X
Lateral
frontal L.BA6 X
R.BA6 X X 2 X
Precentral L.BA4 X
R. BA4 X X
Prefrontal L.BAS§,9,10 X
R.BA 89,10 X
L.BA 11 X
R.BA 11 X
Posterior
MFG R.BA46/9 X
L.BA 47 X
Limbic Cingulate  R. anterior X
L. mid X X
Parietal R. BA 40 X
Occipital Lingual L. medial X X X
R. medial X X
L. lateral X
Fusiform L.BA19/37 X
R. BA
Temporal  Mid STG 22/42 X
Sublobar Insula L. anterior X X
R. anterior X X X
R. posterior X
Claustrum L X
Caudate R X X
Lentiform L X X
R
Thalamus L X X 2
R X
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Subtraction Design Studies ~ P-C Studies

GYRUS/ #
LOBE Structure SIDE/BA W F1 B D Agree F2 I
Male  Female
Subcortical Cerebellum L. medial X X X 3 X X
R. medial X X X 3 X X
L. lateral X X
R. lateral X
Periaque-
ductal L X
R X
TABLE 3.2b

Negative Activations (Deactivations)

Subtraction Design Studies ~ P-C Studies

GYRUS/ #
LOBE Structure  SIDE/BA W F1 B D Agree F2 I
Male  Female
Frontal Prefrontal L.BA89,10 X X
R.BA89,10 X X X
L.BA 11 X
L. BA 6 (lat) X
Anterior
IFG L.BA44-46 X X X
R. BA 44-46 X
L.BA 47 X X 2
Limbic Cingulate L. anterior X
R. anterior X X
R. mid X
L. posterior X X 2
R. posterior X X
L.
parahippoc X
R.
parahippoc X
Parietal Anterior L. BA 40 X
R.BA 40 X X
Posterior L.BA7
R.BA7 X X
Postcentral L.BA3,1,2
R.BA3,1,2 X

(continued on next page)
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TABLE 3.2b (continued)

Subtraction Design Studies ~ P-C Studies

GYRUS/ #
LOBE Structure  SIDE/BA W F1 B D Agree F2 I
Male  Female
Occipital Mid OG L. lateral X X
R. lateral X X
Temporal STG L.BA22 X X X
R.BA22 X X X
MTG L.BA21 X
R.BA 21 X X
L.BA39 X X
R.BA 39 X X
Fusiform  L.BA37/20 X
R.BA37/20 X
TG L.BA41/42 X
R.BA41/42 X
Sublobar Caudate L. X X
R. X
Thalamus L. X
R. X
Midbrain L X
R X
Sub-
cortical Cerebellum R. medial X

Note. Tables show 47 regions in which stuttering-related positive activations or negative
(deactivations) were identified in at least one of the Subtraction Design Studies (W = Wu et
al., 1995; F1 = Fox et al., 1996; B = Braun et al., 1997; D = De Nil et al., 2000). Note that only 6
regions were similar for atleast 2 of the studies and in only one of these six regions did three
of the four studies agree (L and R medial cerebellum). The Performance-Correlation Studies
(P-C studies: F2 = Fox et al., 2000; I = Ingham et al., in press) reported 17 regions that were
related to stuttering in either gender. There were seven regions where both genders showed
positive correlations with stuttering frequency in the same region.

Wuetal. and De Nil et al. did report stutterers’ regional activations that were
higher or lower than those found in their controls, thereby providing a crude
approximation to the deactivation findings in other studies.

A perusal of Table 3.2 shows that across the four PET studies a total of
45 different regions were identified as significantly activated or deacti-
vated during stuttered speech. However, not one region was common to
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all four studies. In fact, only one region was common to three studies and
only seven regions were common to two studies. If this summary is re-
stricted to the three H,"O PET studies, then the picture is essentially the
same. In fact across those three studies only one region, right cerebellum,
was common to all 3 out of 36 identified regions. Furthermore, because
right cerebellum is a large region composed, at the very least, of medial
and lateral areas, there may have been essentially no agreement among
these studies.’

Such differences among brain imaging study findings should not be too
surprising given the variability among imaging studies of language func-
tion. Indeed, as Grabowski and Damasio (2000) rather glibly concluded
from their review of these studies, “When two functional imaging studies
attempt to isolate a specific language-processing component using differ-
ent tasks, the results usually differ” (p. 445). It should not be too surprising,
therefore, that attempts to derive common neural regions related to stutter-
ing are very likely to be bedeviled by the effects of task differences. And that
might be even more the case when the stuttering event is not actually iso-
lated for investigation in these studies.

At therisk of appearing to be self-serving, it would seem that the situ-
ation is not quite so dismal if some recent studies in San Antonio are
added to the picture. These studies do show strong signs of across-study
consistency in their findings when the imaging task is consistent—and
even when the tasks and imaging methodologies differ. In Table 3.2 the
two right columns provide the regional comparisons between the find-
ings from the performance correlation analyses on male stuttering
speakers (from Fox et al.,, 2000) and on female stuttering speakers
(Ingham et al., in press) who completed the same chorus reading proto-
col. The two studies produced a total of 17 regions in which voxel clus-
ters were positively correlated with stuttering frequency—and in 7 out
of 17 regions the sexes had activations in identical regions. This compar-
ative study was actually designed to identify gender differences. These
differences are quite distinctive in normally fluent subjects (Gur et al.,
2000; Shaywitz et al., 1995), and so gender differences were anticipated
inregions activated during stuttering. In fact, the number of common re-
gions between the sexes with respect to stuttering-related regions was
greater than has been found across the stuttering studies—and those
commonalities were even greater for syllable rate correlations. Not
shownin the Table 3.2 are the across-gender voxel clusters that were pos-
itively correlated with syllable rate; among the stutterers there were 12

%In the De Nil et al. study the coordinates given for the right cerebellum activation (x = 10,
Yy =-100, z=-20; see Table 3, p. 1045) refer to a location that is 13 mm beyond (on the Y-axis)
cerebellum in the Talairach atlas—quite literally outside of the brain. Consequently, it is pos-
sible that across all three Hz“"o PET studies not one region was found to be consistently asso-
ciated with stuttering.
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out of 24 matched regions and for the controls there were 12 out of 21
matched regions. This is not perfect agreement, but it is certainly much
better than the across-study regional agreements.

CONVERGING EVIDENCE FOR NECESSARY AND
SUFFICIENT NEURAL CONDITIONS ASSOCIATED
WITH STUTTERING: THE SAN ANTONIO STUDIES

PET Studies

Somewhat ignored in the Fox et al. (2000) performance correlation (P-C)
study on male stutterers is that many of the regions that were significantly
correlated with stuttering frequency (actually, the frequency of stuttered
and nonstuttered 4 s intervals) were also correlated with syllable rate. And
thatraises an interesting issue. From one perspective it could be argued that
because these regions correlated with syllable rate and stutter rate, then
they cannot be distinctive to stuttering. But it can also be argued that the re-
gional activations associated with syllable production and stuttering are
necessary for producing stuttering, whereas those that are only stuttering
related are likely to be essential or sufficient for stuttering to occur. To that
end the author and colleagues have recently reanalyzed the performance-
correlation findings that were reported by Fox et al. (2000) and then related
the results to those obtained when we replicated the study on which it was
based (Fox et al., 1996) with female stutterers and their controls.

Surprisingly, there have been only two studies on female stuttering
speakers—and none at all on their neurophysiology. Comparisons of male
and female stutterers yield no differences on bimanual handwriting (Web-
ster, 1988) or central auditory processing (Nuck et al., 1987) tests—but these
findings may not be relevant to neural processing of speech. This paucity of
research on stuttering in females is intriguing because it is obvious that
adult female stuttering speakers differ in some important ways from their
male counterparts: they are fewer in number and tend to recover in child-
hood more frequently than males (Yairi & Ambrose, 1999). Added to thatis
evidence that normal adult females and males display neuroanatomic dif-
ferences (Harasty etal., 1997) and, as aforementioned, females show less re-
gional laterality than males during speech production (Jaeger et al., 1998;
Shaywitz et al., 1995). For this reason there should be some important simi-
larities and differences in regions associated with stuttering in adult male
and female stuttering speakers

The results of the comparison of performance correlation findings from
both sexes during the chorus reading PET study are shown in Table 3.3.

Specifically, the table shows the local maxima coordinates for the voxel
clusters (> 15) that are significantly correlated (¥ > + 0.30 or < - 0.30). In the
left side of the table are the positive and negatively correlated regions for



(28vd 3xau 1o panu1ju00)

- - - - 8- 99—  9¢- w0 - - - - - - - - [erore]
91- 0~ O 150 8- U~ 8 ¥€0 W WU~ 0 €¢0 91- 8/~ 0I- Ge0 Terpa]N
wmnjRgaIa)
- - - - - - - - 01 61 91 ¥£0 - S ¥I- €0 erj3ues) [eseg
wmjEga)
- - - - - - - - 01 61 91 ¥£0 - S  ¥I- €0 erj3ues) [eseg
- 8 9¢ L£0 - - - - 1 0z a4 Ge0 ¥ 81  1I¢- 1€°0 (€1) emsur
JIOoLIIUY
Teqorqns
- - - - - - - - - - - - - ¥ 0 €0 (81) wwrojisng
- - - - — 88~  0¢- 6€°0 - - - - - - - - (81) Texo7E]
4 8- T €F0 ¥I 6~ FI- 0v'0 0L 98 ¥ 80 8— 68— 9 170 (81) TeTPAIN
3407 [eIdPo0
- - - - - - - - - - - - 9 0T - €0 ¥2)
ajem8ur) pIy
3qoT dIquir]
- - - - - - - - G¢ 8- ¥ 4] - - - - (9) WAI'1S
8¢ 91— 0% 60 - - - - ¥¢ 91— T8 Ge0 0¢ 91— ¥ 170 () WnoN-TIN
8¢ 0 4! w0 9¢ 8- 9- 9¢'0 - - - - ¥$ 9 6€°0 (9) VINS
QQO‘H MGHGOMM
SU01JV]24400) 9021J1SO]

z h X 1 z h X 4 z h X 1 z " X 4
242y dSIUIET Y31y auydsnuaf] 17 24y dSIUIL] Y31 24a1ds1uar] 3§o7 UOLSIY

SAIVIN EEIUYTER |

djey[ 191IN)S YJIM SUONIR[II0)) IANJESIN PUe SATIISOJ ,SI[CJA] PUE ,SI[RW,] 10J SAJLUIPIO0)) I9)SN[D) [9XOA BUIXEJA [€I0]

€€ dT1dVL

43



9¢

174

or

6€

0t

cl

6€

6¢0—

10—

280~

1€°0-

8¢ 4

Ly 91

67— ¥€0-

91— 1€0—

6C— €e0—

ac- ve0-

8¢

a4
0€

9¢

€€

0¢

°14

€€

9¢

4!

4

9¢

19

6€

0C

81

1974

0C

1€0- -

ve0- -
1€0— -

Ge0- -

ce0- -

€e0— -

0~ 6

1€

70— q

9¢0— -

8¢

i3

81— €0~

0e- €e0-
Ye- ¥e0-

(G) sniA8
[enuad3soJ
(2) 101193804
(0F) TotRIY
30T TePIeg

(9¢) red
wreooddryere g

(1€) sremBury
JI0TI9)SOJ

#20)

aje[nsuI) PIA
(te) aremBur)
JI0LIJUY/

SqO OIquIT]
(9) W1ITS
(S7/%%)

[eIUOI] IOTIdJUT
(6'8) TeyuorgaI]

307 [ejuoLy

SU013V]a.410D) dA1VSIN

h

X

z h

X P

A

X

A

X A

242y dS1UIET Y31y

a4a1ds1uar] 1§71

249y dSIUIE] Y1y

24y ds1uar] 1Jo7

SN

SIJVLLI ]

UOLSIY

(ponuyguod) €€ ATAVL

44



"9I91 UMOYS ST UOTJE[I1I0D JSaUSIY A} Y}IM SUO U]} “BIIR UIALS B UT PIYTUIPT 919M 100] o[dNur 919U 4

- - - - - - - - 6 8¢~ 9C 1€°0- 0L 8¢~ 9¢- 10— snuwerey ],
- - - - - - - - 8- 0c- 9¢ 9¢'0— [44 9- 0¢ €e0- erjdues [eseq
Teqoiqns
I 8- €S €0~ - - - - - - - - - - - - (19) snak3
dsIoAsuURI],
- - - - 91—  9T- 97— €0~ 0= 8¢ 9¢ €0~ - - - - (0T “£8)
sniA3 wiroyisn,
4t 79— 19 €e0- (44 L9—- ¢ 1€°0- 44 96— [} 1€°0- 8C 04~ P& ac0- (6€) 2TPPIA
- - - - 8- e 09 00— < 0 T ye0- (12)
sn4S rezodway
SIPPIN
0 ¥ ¥§ se0- 9T 95 8 €0~ 8 e 9 1€°0- - e 1€0- (co) 143
rezodway
1orradng
3qOT [eroduaL
- - - - - - - - 0¢ Sl 4 e 0- ¢l 69—  Lg- 8¢'0— (61) Tesare]
ECS I BICIsrTe)

z A X 4 z hn X 4 z n x 4 z h x 4
241 dsiuar] 81y 241 ds1uUd] o7 auaydsiuar] Jy8ry 24y dsiuag] 3Jo1 UOLEDY

SN sajpumia]




46 INGHAM

the female stutterers and in the right half are those for the males. In general,
there were fewer positively correlated regions than negatively correlated
regions. The principal positively correlated regions are in the frontal,
limbic, and occipital lobes, anterior insula, basal ganglia, and cerebellum.
Most obvious, though, is that there were no positively correlated voxels in
the temporal lobe. Negatively correlated regions appear in almost every
lobe and are more widely distributed in the females than in the males. It is
also clear that both sexes displayed negatively correlated voxels in the tem-
poral lobe—and mainly in the right hemisphere. As mentioned earlier, it
was hypothesized that these regions are probably necessary for stuttering,
but they also include a sub set of regions that only correlate with stuttering.
And it is that subset of regional activations and deactivations that it is now
hypothesized provide the sufficient conditions for stuttering to occur.

Table 3.4 shows the local maxima voxel for that subset of regions. They
were derived from the Table 3.3 data using boolean logic on images to derive
voxel clusters (> 3) that were isolated, correlated with stuttering frequency,
but did not correlate with syllable rate. The most obvious finding was that
the genders do show considerable differences, but there are some important
overlaps. The commonalities or overlaps are highlighted in bold type. They
show that in the positively correlated regions both genders strongly acti-
vated R. anterior insula, whereas in the negatively correlated regions both
genders showed strong deactivations in Broca’s area (L. BA 44 /45) and in the
rightauditory association area (R. BA21/22). There are some obvious gender
differences. Females show strong activations in L. anterior insula and in
basal ganglia (L. globus pallidus, R. caudate), whereas males show strong L.
medial occipital lobe and R. medial cerebellum activation.

The negatively correlated regions continue to be more extensive in the
females, especially in the right hemisphere (prefrontal, homologous
Broca’s, cingulate, parahippocampus, posterior parietal, and fusiform
gyrus). They also showed bilateral BA 22 and L. lateral occipital lobe deacti-
vations. In the males the only additional distinctive deactivation was in R.
A1l (BA41). Aninteresting feature of Table 3.4 is that among the regions that
are common to the genders, the females show bilateral effects while the
males do not (females L./R anterior insula, L/R. BA 44/45, L/R. BA 22;
males R anterior insula, L. BA 44/45, R. BA 21). This is consistent with evi-
dence mentioned earlier of more decisive lateralization in males that fe-
males during language related tasks.

Imagining Stuttering Study

The implications of this finding may be better understood by a brief ac-
count of three other studies from the San Antonio group. The first (Ingham,
Fox, Ingham, & Zamarripa, 2000) was a PET study conducted with four
stutterers and four matched controls, all participants in the original Fox et



(23vd 3xau U0 panu1ju00)

- - - - 8¢ ¢ 6C €€0-

91— 0~ 01 150

< 8 9¢ L0 - - - -

¥L €6~ VI- 0¥'0

w7 yeo- -

) A 90— -~
€ ¥ 0C €e0- -

PIETARN S 4 Wo- S
€€ e 0¢ 90— -~

0t 6L 91 €0

«L 0c ¥ ceo 14

ve v ¥e0-

& V- €0

8T  TI¢— 1€°0

z h X 4 z A X A

z h X 4 z

h X 4

(2) 10119380

9q0T [e3dte ]

(9¢) redwreooddrnyereg
(¥2) @em3ur) prn
9qOT drqur]

(S¥/¥¥) Teruo1q Toria5uy
(68) TeyuOIRI]

9q0T [e3UOL]
SUO1D]ALI0D) 201VSIN
[eIPON

Um[paaIn)y

(snprjred

snqor3) erdues [eseq
(snaponu

djepned) erduen) [eseq
(€1) e[nsuy I0LIIUY
Teqor-qng

(81) Tex3e]

SUO1V][a440D) 2013150

249y dS1UdE] Y31y 24y dSIUIE] 1T

249y dSIUaE] 7Yy

24ayds1uag] 1o

SN

SI|VULI{

UOLSIY

ed1dvl

47



*9I91 UMOY[S ST UOTJE[1I0D 1SAYIIY—eaIe SIU} UT PayTUaPT a19M 100J a[dnniAl,
“TOUI [9X0A 3qND G B Aq SPXOA 91 J[qe[[AS
WOIJ Paje[osT pue I931e] 10 ¢ SISN[D [9XOA JOJ UMOUS 1L S9)LUTPIO0d BUUTXEU [D0] 9], "9kl S[e[[AS [3Im A[Juedyrudrs paje[o11od JON dIe pue ajex
1913M3S YIIM AJIuedoyTudIs paje[ariod aIe Jely) el 19IN3s YIIM SUOTIR[aII0d dAne3au pue aAIsod safew pue sa[eway 10 ,S9)eurpIood [euorday 9JoN

Il 8- €€ &0~ - - - - - - - - -
- - - - 0- 8 9 0~ -
£1- 0 ¢ 60 - - - -

(1%) SnIAS as1oAsueI],
(0T “££) snaAS wrojisn,g
(12) sn48 rerodway appIN

8 & P9 €0~ 1- T €5 1€0-  (cg) 148 rerodwsay touadng
3O [erodwar,
- - - - D - - - €T 69— L& 80— (61) TexIE]
90T Te3dDdIO
z h X 4 z h X 4 z h X 4 z h X 4
a4ads1uar] Jy8ry auaydsnuagy 3o a4a1ds1uar] Y31y auaydsiuar] 3Jo7 UOLSAY
SAUIN sojvua]

(panuyuod) ¥€ A1AVL

48



3. NEUROIMAGING AND DEVELOPMENTAL STUTTERING 49

al. (1996) PET study. These individuals completed exactly the same proto-
col as was used in the Fox et al. study but with one exception: They were
told to imagine they were stuttering during the SOLO reading condition and
imagine they were not stuttering during the CHORUS reading condition. The
most important finding was that many of the activations that occurred dur-
ing overt stuttering also occurred when stuttering was imagined. For in-
stance, prominent right-sided activations in SMA, and BA 46, plus
activations in L. thalamus, L/R anterior insula and L/R cerebellum were
found during overt stuttered speech, and they also appeared when the
same stutterers imagined they were stuttering. Furthermore, the deactiva-
tions in the A2 region that occurred during overt stuttering also occurred
when stuttering was imagined. An equally fascinating finding was that
most of the stutter-related activations and deactivations were normalized
when the stutterers imagined they were reading fluently. In short, overt
stuttering during oral reading was not a prerequisite for the stutter-related
activations and deactivations. Of course this was a subtraction design
study that did not incorporate performance-correlation, so it is difficult to
compare its results to those obtained by Fox et al. (2000) and Ingham et al.
(in press). Nevertheless, the findings did replicate the activations in R. ante-
rior insula, the absence of Broca’s activation and the deactivationsin R A2.

ERP Investigation

The second study was an Event Related Potential (ERP) investigation us-
ing nonspeech and nonstuttering tasks to investigate the temporal lobe
deactivations in stutterers (Liotti et al., 2001). The origin of this study re-
sides in findings from some MEG studies that suggested that neural re-
sponses to auditory stimuli, including speech, are usually somewhat
suppressed in normal speakers (e.g., Numminen, Salmelin, & Harris,
1999). For instance, Curio, Neuloh, Numminen, Jousmaki, & Hari, (2000)
used ERP and demonstrated inhibitory gating of auditory responses to
the production of vowels in normal adults. This led Ludlow (2000) to
question whether the temporal lobe deactivations during stuttered
speech were necessarily abnormal. The resulting ERP study designed to
address this issue (Liotti et al., 2001), actually replicated Curio et al.’s pro-
cedure. Scalp electrical activity was recorded (64-channels) in eight adult
dextral male stutterers and eight age-matched male controls while they
repeatedly produced the vowel /a/ for 1 s at 3 s intervals, and then later
listened to a recording of their utterances that were digitized and replayed
at the same intensity level (~70 dB) as the vowel utterance. All partici-
pants passed a hearing screening.

The results, summarized in Fig. 3.1, show that the stutterers displayed
significantly suppressed early auditory processing (N100) in right tempo-
ral lobe (relative to the controls) for both spoken and listened speech
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FIG.3.1 Summarized results from Liotti et al.’s (2001) ERP study.

sounds. This finding is quite consistent with the findings of deactivation in
the right temporal lobe reported in earlier PET studies. In addition, just
prior to uttering /a/, the stutterers exhibited an abnormal motor potential
over regions that overlap Broca’s area.

Event-Related fMRI Investigation

The third study is still in progress, but the emerging results appear to be
quite cogent. For some time now there has been some concern that all of the
reported brain imaging investigations of stuttering (including the San An-
tonio studies) have only approximated the analysis of stuttered speech or
stuttered events. In a typical O PET study the analyses are based on CBF
measures made during a series of 40 s intervals that may contain widely dif-
ferent amounts of stuttered and nonstuttered speech. The solution seemed
tobe to use fMRI with its time resolution advantages, but only if there was a
way to overcome the movement artifact problems produced during overt
speech, the confounding effects of variations in the time course of the
haemodynamic [blood oxygenation level dependent (BOLD)] response to
stimuli, and the problem of recording in the presence of the immense levels
of coil noise. Of course, fMRI is also appealing because it does not use radio-
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active tracers to plot blood flow, thereby making it possible to scan repeat-
edly—and even scan children.

Many of these impediments of fMRI began to dissipate with the devel-
opment of Event-Related fMRI (Buckner et al., 1996). During event-related
fMRI each stimulus event, such as an utterance (as long as its duration is no
more than ~2 s) is presented at widely separated intervals (approximately
20's) in order to allow for the variations in the lag time of the regional BOLD
responses to recover their baserate levels. This solved the problem of asso-
ciating the BOLD response with a particular stimulus event. In addition, al-
gorithms for identifying and correcting modest movement artifacts (Barch
et al., 1999) have been developed that successfully correct for the speech
movement problem. Those algorithms have been improved on in San Anto-
nio and now make it possible to image reasonably severe stuttered utter-
ances. And finally a suitable directional microphone located beneath the lip
and used in conjunction with a carefully positioned camera make it possi-
ble to record speech in the scanner with satisfactory fidelity. Hence, it is
now possible, in principle, to image the neural processes that occur in con-
junction with a stuttered utterance and compare them with processes that
occur during a matched nonstuttered utterance or another control stimulus
condition such as a simulated stuttered utterance. This final section, there-
fore,is a preliminary report on an ER-fMRI study thatis attempting to make
such comparisons.

Studying stuttering with ER-fMRI raises a number of interesting meth-
odological problems. Firstly, it is necessary to ensure that stuttering will oc-
cur on single words while the subject wears earplugs to reduce the coil
noise. This became a relatively simple empirical issue that was solved by
using prescanning trials that matched the scanning task. During these trials
each stutterer read aloud an individually selected corpus of words, each
word separated by a 20 s interval, until the individual produced a mini-
mum of 20 words that were stuttered consistently and 40 that were not stut-
tered on three consecutive occasions. Secondly, it was also necessary to
ensure that the recovered stutterers and controls could produce simulated
stuttering events that were perceptually indistinguishable from real stut-
tering events. This was achieved by using a combination of video samples
and feedback training until the each participant’s simulated stuttering
events and real stuttering events were indistinguishable to an independent
observer.

The specific aim of this ER-fMRI study was twofold: (a) to test whether
the neural systems that accompany stuttered words differ from those that
accompany fluent nonstuttered words, and (b) to determine if the neural
systems associated with stuttered words differ from systems associated
with simulated stuttered words produced by late recovered stutterers and
controls. An additional aim was to test whether the aberrant regional acti-
vations and deactivations reported in earlier studies (Fox et al., 1996, 2000)
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were reproduced using a very different task (single words vs. connected
reading) and methodology.

The inclusion of late recovered stutterers in this study relates to a grow-
ing interest in information that might be gleaned from this population with
respect to recovery. It is hypothesized, in general terms, that individuals
who have recovered from stuttering, preferably without formal interven-
tion, have probably achieved a “successful” neural reorganization. Indeed,
their reorganized neural system may contain features that are essential to
successful recovery.

To date results are only available from six dextral adult males: 2 persis-
tent stutterers, 2 controls and 2-late self-recovered stutterers. Admittedly
thisis a very small sample to use to draw any strong conclusions. However,
the image analyses have only focused on those activated and deactivated
regions that occurred in both subjects within a subgroup and where the
across-condition (stuttered or simulated stuttered vs. nonstuttered utter-
ances) voxel numbers showed identical trend changes for both individuals
within a subgroup.

In considering these initial results it is important to recall that the PET
studies conducted in San Antonio have indicated that stuttering in both
sexes is likely related to abnormal neural activity in three regions: excessive
right anterior insula activation and unusual deactivations in Broca’s area
and right BA 21/22. The results are summarized in Fig. 3.2, which shows
the total number of significantly activated and deactivated voxels in the left
and right hemisphere regions of interest for the three groups.”

The figure shows that Broca’s area was deactivated during real stutter-
ing—asitwasin the PET P-C studies. But, it was also deactivated in the con-
trols and recovered stutterers during simulated stuttering, which
obviously diminishes the significance of this regional deactivation to stut-
tering. It is also noteworthy that Salmelin et al’s (2000) finding of unusual
inactivity in Broca’s area during the fluent utterances by stutterers was not
replicated.

The temporal lobe findings are complicated by the fact that ER-fMRI oc-
curs in a very noisy environment and so temporal lobe activations were ex-
pected. This probably accounts for the activations in the A2 regions (BA
21/22) in all groups. However, the most surprising finding was that in the
stutterers the A1l regions, both left and right, became completely inactive
during the production of stuttered words—after being very active when
the stutterers produced nonstuttered words. Literally the reverse was the
case for the controls and the recovered stutterers, who showed little or no
A1 activity during their fluent words but large activity during their simu-
lated stuttering.

" An ER-fMRI reportby Palmer etal. (2001) on the effects of a word-stem task showed acti-
vations and deactivations in their non-patient subjects that closely resembled those reported
in the present investigations with two control subjects.
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Left and right anterior insula were very active during stuttered and non-
stuttered words by stutterers. By contrast, the nonstuttered words pro-
duced by the controls showed no left or right anterior insula activations,
but the left anterior insula was dramatically activated during simulated
stuttering. In the recovered stutterers, only left anterior insula was acti-
vated—and it was activated during simulated stuttered and nonstuttered
words. The fact that anterior insula is activated by simulated stuttering
may tend to diminish its claim to be a central player in real stuttering—but
its activity during fluent words by stutterers and recovered stutterers sug-
gests that it remains an area of interest. It may well be one region that is not
completely normalized in recovered stutterers.

Perhaps the most distinctive stutter-related finding was that globus
pallidus within the basal ganglia was excessively activated on the left dur-
ing stuttering but was inactive during nonstuttered words. In the controls it
was only slightly activated on the right during simulated stuttering, but
was active in the recovered stutterers during simulated stuttered and non-
stuttered words. It is interesting that unusual subcortical activations have
also been reported in Tourette’s Syndrome (TS) patients (Dermikol et
al., 1999; Stern et al., 2000). A recent performance correlation study on TS
(motor tics were correlated with CBF) by Stern et al. (2000) is of interest be-
cause they also found strong correlations between tic frequency and activa-
tions in the lentiform and in insula. Cerebellum activations were also
prominent. However, the parallels are not complete: TS subjects (unlike
stutterers) showed strong activations in Broca’s area and no deactivations
in the temporal lobe area.

CLINICAL IMPLICATIONS OF BRAIN IMAGING
STUDIES OF STUTTERING

Given that this chapter was written for a conference on evidence-based
treatment research, then it may appear that imaging research has little im-
mediate relevance to treatment. Indeed, readers could rightfully ask; “just
what contribution has brain imaging research made, or could make, to
treatment?” Arguably, imaging research will have minimal clinical value if
it simply used to identify abnormal stuttering-related regions and then
map the changes in those regions during or after therapy. However, it will
make an immense contribution if it can be used to predict therapy effects.
Thus imaging studies with children (none have yet been reported) might
make it possible, for example, to recognize consistent neural differences be-
tween children who recover with minimal intervention and those who re-
quire therapy to recover. A much greater payoff seems likely, however, if it
becomes possible to identify an individual stuttering speaker’s aberrant
neural system and then tailor the speaker’s treatment to modify that indi-
vidual’s aberrant system or systems.
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Some Recent Endeavors

One attempt to integrate neuroimaging and stuttering treatment was re-
cently reported by De Nil, Kroll, and Houle (2001). They used O PET to
monitor changes in cerebellar activation during oral reading and verb
generation tasks given before, during and a year after treatment by the
Precision Fluency Shaping Program (Webster, 1980). Compared with con-
trols they reported increased cerebellar activation during reading imme-
diately after treatment and then a decrease to near normal levels at the
1-year follow-up scan. The verb generation task showed a consistent de-
crease in cerebellar activation over the three scans. They concluded that
the findings “suggest that automaticity in motor and cognitive processes
during speech production may need to be considered as an important fac-
tor in future investigations of stuttering” (De Nil et al., 2001, p. 77). How-
ever, it is not at all clear how they could have reached that conclusion by
imaging only cerebellum—or, indeed, what is to be learned about treat-
ment from this study. The changes in cerebellar activation in this study
were not linked to measures of automaticity of speech production—in
fact, automaticity was not measured.

The importance of establishing the clinical significance of neural re-
gions identified within the imaging studies is underscored by the find-
ings from our lab. As the preceding review shows, the prominence of
SMA in the Fox et al. (1996) condition contrast PET data has subse-
quently been found to be neither a robust nor consistent finding. Thisis a
sobering reminder (as if that were needed) of the importance of replica-
tion studies. Why? It was the apparent prominence of SMA in the Fox et
al. (1996) study that prompted a series of transcranial magnetic stimula-
tion (TMS) studies that were designed to reduce SMA activations and,
thereby, stuttering. That endeavor ultimately proved to be fruitless, al-
though not entirely useless (see Ingham et al., 2000). However, a part of
the problem in trying to locate regions that might be treatment targets is
uncertainty about the parameters or characteristics of the neural sys-
tems that must be present to support both normal and abnormal speech,
such as stuttering. Consider, for instance, the idea of a treatment that is
directed towards correcting for the lesioned anterior insula in dyspraxia
based on Dronkers’s (1996) findings. If a nonlesioned anterior insula is
required for normal speech production, then it could be reasonably pre-
sumed that excising the anterior insula region would produce speech
deficiencies. Not necessarily, according to a report by Duffau, Bauchet,
Lehericy, and Capelte (2001). They recently described surgically remov-
ing the entire dominantinsula in a patient with mild dysphasia and a left
insular glioma. The patient was reported to show no postoperative
speech disability, and even recovered from the preoperative dysphasia.
This case illustrates the brain’s ability to maintain normal language
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without the left insula. It also suggests that neural reorganization may
occur and produce systems that will preserve normal speech—and these
may need to become the target of treatment activation, rather the site dis-
playing obvious abnormalcy.

Future Directions

If the fully recovered stutterers” data in the previously described ER-fMRI
study in San Antonio provides valid information about the neural regions
that are and are not normalized with recovery, then what has been learned?
It appears that anterior insula is not completely normalized, but the tempo-
ral lobe deactivations do seem to return to normal. It may not be too sim-
plistic to suggest, therefore, that the abnormal temporal lobe deactivations
in stutterers need to return to normalcy if recovery is to be sustained. Per-
haps it is not too far fetched to suggest that procedures that require height-
ened self-monitoring of speech production might be favored over those
that donot. Many stuttering treatments advocate the use of self-monitoring
procedures, but so far no method exists for determining if that self-moni-
toring is occurring at a neurophysiological level. This is one area where
ER-fMRI could play a useful role.

Another avenue, although less adventuresome, is to use neuroimaging
to monitor therapy effects and therapy changes. One of the most exciting
developments in TMS work is the combination of TMS and fMRI to identify
regional connections during different speech and language tasks (e.g.,
Rijntjes & Weiller, 2002). The accurate aiming of the TMS “paddle” has been
aproblem that has taken much longer than expected to solve. However, col-
leagues in San Antonio have finally achieved a link between a robotic sys-
tem and MRI for aiming the stimulator at precise neural locations. In
principle this should make it possible to determine if therapy changes have
altered neural pathways or whether they continue unchanged.

Is TMS treatment for stuttering feasible? At present the jury is out. There
is some evidence that TMS can produce clinically beneficial changes in re-
gional activations associated with depression and other disorders (Burt,
Lisanby, & Sackeim, 2002; George & Belmaker, 2000). But itis not at all clear
thatit can be used successfully in regions associated with the temporal lobe.
The ungarnished truth (as this author will attest) is that it can be extremely
painful to receive TM stimulation in the superior and middle temporal lobe
regions. Thus, even if rTMS was temporarily successful, it questionable as
to whether patients would be able to tolerate extensive periods of stimula-
tion in these regions.

There is one important issue within the brain imaging studies that does
have relevance for evidence-based treatment research—the choice of de-
pendent variables in studies that have been used to identify the contribu-
tion of neural systems to stuttering. A recurring argument by some
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theorists (Smith, 1999) and clinical researchers (Manning, 1996; Yaruss,
2001) is that measuring occurrences of stuttering behavior is not a valid in-
dication of the status of the disorder. Undoubtedly stuttering is often ac-
companied by affective and even cognitive problems (Bloodstein, 1995)
that, in turn, could be interpreted as reasons for the previously described
variability among the imaging study findings. However, there is a also a
growing pattern of consistency among the PET, MEG and ER-fMRI find-
ings with respect to the motor and auditory regions that are appear to be
functionally related to stuttering—a growing pattern that does not align
with the claims that affective, behavioral and cognitive variables are essen-
tially equivalent contributors to stuttering. The fact is that virtually all of
the main imaging findings have emerged from studies in which observable
stuttering has been manipulated and the resulting changes in stuttering fre-
quency have even been shown to occur without confounding by speech
rate or speech naturalness (Ingham, 2000). In fairness, the affective and cog-
nitive variables associated with chronic stuttering have yet to be manipu-
lated during imaging studies; conceivably they could be responsible for
reports of neural differences between the “fluent” speech of stutterers and
controls (Braun etal., 1997; Fox etal., 1996). However, there has been almost
no dispute about the significance of the imaging findings to our under-
standing of the disorder, although the findings rest on measures of occur-
rences of stuttering. Indeed, any clinical investigation of the neurology of
stuttering is destined to have little or no clinical importance unless itis clear
that the changes in the neural system are associated with changes in overt
stuttering behavior. In this respect, therefore, any contribution of neural
imaging to stuttering treatment will, for the foreseeable future, be inextrica-
bly associated with evidence-based treatment.

Perhaps for the immediate future the most profitable treatment research
avenue will be to try to bring together the best of behavioral procedures
with the best of neuroscience systems. That is now being done to advantage
in many areas of rehabilitation and will obviously continue (see Taub,
Uswatte, & Elbert, 2002). Another exciting possibility is to find a way for
CBF levels in certain regions to be fedback to the stuttering speaker so as to
find ways by which the speaker can directly modify those regions. This is
notan overly inspiring conclusion, but then this is only an interim report on
an unfolding story—one that may yet avoid any petard hoisting.
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There is little doubt that theories have played a significant role in the devel-
opment of treatments for stuttering (see Siegel & Ingham, 1987). Because
the cause of stuttering is unknown, a theoretical explanation suggests how
it might be managed. To give an extreme example, a surgical procedure in
which part of the tongue was removed was adopted in the nineteenth cen-
tury because it was believed that stuttering was caused by spasm of the
tongue muscles (see Van Riper, 1973). Thankfully—and perhaps this is an
early example of the triumph of evidence over theory—this procedure was
short lived. Other causal theories of stuttering have suggested quite differ-
ent forms of clinical intervention, such as changing parental behavior. The
diagnosogenic theory (Johnson & Associates, 1959), for example, proposed
that stuttering is caused by parents labeling normal disfluencies as stutter-
ing. For decades afterwards, the belief that drawing attention to a child’s
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speech was harmful was the cornerstone of the management of stuttering
in early childhood. Again, the popularity of this treatment approach finally
waned, largely in response to the decline in support for Johnson’s diagnos-
ogenic theory but also because evidence for the success of the intervention
prompted by it was not forthcoming (see Bloodstein, 1993).

Currently, the influence of theory on treatment for adults who stutter ap-
pears to be minimal (Siegel, 1998). However, the literature suggests that the
management of stuttering in young children is still predominantly theory
driven (Logan & Caruso, 1997). Specifically, the theoretical perspective that
drives much current treatment for young children is that stuttering is a
multifactorial disorder.

Multifactorial models describe stuttering as the result of a combination
of a number of innate and environmental factors. In their strongest form,
multifactorial models maintain that any combination of a range of innate
and environmental factors may cause stuttering and that the combination
of causal factors is different in each person. Further, according to these
models, it is not necessary for any of the factors, of themselves, to be patho-
logical or abnormal (e.g., see Smith & Kelly, 1987). The factors simply inter-
act in unique ways to cause stuttering. In short, proponents of this type of
multifactorial model maintain that the innate and environmental factors
are together necessary—but neither is sufficient—for a child to begin stut-
tering (Conture, 1990), and no one factor in either domain is either neces-
sary or sufficient for the condition to occur (Zebrowski & Cilek, 1997).

Multifactorial models of stuttering have risen to prominence over the
past decade or more, to the extent that there is even a view among some cur-
rent writers that this view of stuttering is indisputable (e.g., see Cook &
Rustin, 1997; Smith & Kelly, 1997; Zebrowski & Cilek, 1997). It has been ar-
gued that dissatisfaction with previous theories and models of stuttering
was instrumental in this rise to prominence because they looked for purely
physical or purely environmental factors to account for stuttering (Adams,
1990) and failed to account for the variability and unpredictability of stut-
tering (Smith & Kelly, 1997). However, we have argued elsewhere that all
this does not necessarily mean that stuttering has many causes and that
these causes must be different in each person (Attanasio, 1999, 2000;
Attanasio, Onslow, & Packman, 1998).

Of course, there is no doubt that stuttering is multidimensional and that
a number of factors impact on its appearance and severity. Perhaps this is
what protagonists of multifactorial models find so appealing about them.
However, there is nothing revolutionary about viewing stuttering as multi-
dimensional, and indeed it has been characterized in this way for some
time (e.g., see Homzie & Lindsay, 1984; Van Riper, 1971). However, it is not
necessary to invoke multiple and varied causes to explain the fact that stut-
tering varies in severity across individuals and across situations and thatits
topography is different in each affected person. This is returned to later in
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the discussion of the Demands and Capacities model, which is a prominent
example of multifactorial models of early stuttering.

THE DEMANDS AND CAPACITIES MODEL

The Demands and Capacities (DC) model has been developed over a num-
ber of years (see Adams, 1990; Gottwald & Starkweather, 1995;
Starkweather, 1987, 1997; Starkweather & Givens-Ackerman, 1997;
Starkweather & Gottwald, 1990; Starkweather, Gottwald, & Halfond, 1990)
and is reported to have evolved in response to various writings on interac-
tions between genetics and the environment (see Starkweather &
Gottwald, 2000). The DC model is intended to explain stuttering in young
children, stating that children stutter when their capacity for fluent speech
is insufficient to meet demands to produce it.

According to early reports of the DC model, a child’s capacity for fluency
depends on developmental levels of speech motor control, language devel-
opment, social and emotional functioning, and cognitive development. De-
mands on those capacities may arise within the child or in the external
environment, or both, and include time pressure and innate and environ-
mental pressure to use increasingly more complex language, high levels of
excitement and anxiety, and parental demands for increased cognitive func-
tioning. As described, according to the DC model these demands and capaci-
ties may exist in any configuration, and it is not necessary for the child to
have a deficit in capacity or for there to be excessive demands on that capac-
ity (Adams, 1990). For example, Starkweather and Givens-Ackerman (1997)
stated that at the time of onset for most children with “garden variety” (p. 55)
stuttering: “nothing unusual is happening in the child’s environment; the
stuttering seems to develop without warning and with no environmental
events—stress or excitement—that could account for it” (p. 55).

According to the DC model, then, it is simply the unique combination of
factors in each child, whether aberrant or not, that causes that child to stutter.

Starkweather (1997) has said that the DC model is not a causal model but
is intended simply as a framework for positioning the knowledge we have
about stuttering. However, the model does in fact provide a causal explana-
tion for stuttering (see Ingham & Cordes, 1997). For example, in discussing
the unique combination of factors proposed by the DC model, Starkweather
and Givens-Ackerman (1997) state, “there is no single etiology, but as many
etiologies as there are stories of stuttering development” (p. 24).

A forum devoted the DC model in a recent edition of Journal of Fluency
Disorders (see Bernstein Ratner, 2000; Curlee, 2000; Kelly, 2000; Manning,
2000a, 2000b; Siegel, 2000; Starkweather & Gottwald, 2000; Yaruss, 2000) is
a testament to the widespread acceptance of the model. The forum was ini-
tiated by Siegel, who raised concerns about the logical consistency of the
model and the use of the term capacity for fluency. This concern was echoed
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tosome extentby almost all the respondents. It was surprising, then, that all
respondents still concluded that the model has merit and none formed the
opinion that it should be rejected.

However, there have been previous criticisms of the DC model (e.g., see
Bernstein Ratner, 1997; Ingham & Cordes, 1997; Karniol, 1995). Again, these
criticisms have focused on the internal logic of the model. Ingham and
Cordes pointed out, with an illustration, that the reasoning in the model is
faulty because it involves the logical fallacy known as affirming the conse-
quent. Making a similar point, Karniol argued that the reasoning of the
modelis circular, and concluded that “any model that suffers from circular-
ity is unlikely to prove scientifically useful in the long run” (p. 111). The rea-
soning in the DC model then, can be seen as faulty, and as simply a
restatement—albeit an elegant one—of the problem. It is self-evident that
every time a child stutters, the demands for fluency are greater than the
child’s capacity to produce it. Otherwise the child would not stutter. The
DC model does not provide any understanding of why children actually
stutter in response to what are purported to be excessive communicative
demands. Why, for example, do such demands result in repeated move-
ments and fixed postures of the speech mechanism, and not some other
type of verbal behavior? Adams (1990) appears to have addressed this is-
sue. According to Adams, “fluency more than any other developing skills,
is vulnerable to disorganization. Being more vulnerable, fluency is the pro-
verbial weak link in the child’s behavioral repertoire” (p. 139) and “the de-
mands are specific to speech and over-ride capacities that are integral to
fluent speech production” (p. 139). Again, however, the argument here is
circular because it says that children stutter because demands are greater
than capacity. Further, saying that fluency is prone to disorganization ex-
plains nothing about the mechanisms that might be operating at the mo-
ment of stuttering.

These objections to the logic of the DC model are raised here because
they have considerable implications for the management of early stutter-
ing. If one accepts that thelogic of a model or theory is flawed, then it would
seem imprudent, at best, to use it as a basis for treatment. Of course, it is im-
portant to be cautious here because a treatment may be effective, despite
being based on a faulty model, for reasons that are not apparent. The fol-
lowing sections, outline the treatment for early stuttering driven by the DC
model and investigate the extent to which it is supported by evidence.

TREATMENT BASED ON THE DEMANDS
AND CAPACITIES MODEL

If one accepts the DC model as an explanation of stuttering, then it is logical
to attempt in treatment to decrease demands for fluency or increase capacity
for fluency, or both (see Gottwald & Starkweather, 1995, 1999; Starkweather,
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1997; Starkweather & Givens-Ackerman, 1997; Starkweather & Gottwald,
1993; Starkweather, Gottwald, & Halfond, 1990). The treatment driven by the
DC model is known as the Multiprocess Stuttering Prevention and Early In-
tervention Program (see Gottwald & Starkweather, 1999). As stated by
Starkweather and Givens-Ackerman (1997), the goals of this treatment are to:

increase the child’s capacities in the motor, language, emotional, and cogni-
tive areas, or let nature increase them through development, while at the
same time reducing the demands of the child’s communicative environment
through counseling and training the child’s parents, siblings, teachers, day
care workers and others who have an influence on the child. (p. 105)

Specific strategies to reduce demands in the child’s environment include
“changing a number of different parental behaviors, such as rate of speech,
number of questions, number of interruptions, and negative verbal and
nonverbal reactions to stuttering behaviors” (Starkweather & Gottwald,
1993, p. 55). Treatment directed at the child includes “reduction of negative
reactions to disfluency, use of the speech mechanism with reduced muscu-
lar tension, slower rate of speaking, simpler language, the use of normal
nonfluency behaviors, and more appropriate turn-taking” (Starkweather
& Gottwald, 1993, p. 55).

According to Starkweather and Gottwald (1993), the importance of
internal and external variables differs in each child. Thus, in order to
plan and implement DC-based treatment, clinicians must (a) hypothe-
size about the extent of each child’s capacities and then address any of
them that they think contribute to the child’s stuttering; and (b) hypothe-
size about the extent of the demands placed on those capacities and have
families and other people in the child’s environment change various as-
pects of their daily life and communicative style. According to
Starkweather and Gottwald (1993) hypotheses about environmental
variables should be “systematically tested” (p. 55) at the start of treat-
ment. After deciding that a factor may be relevant for a particular child,
the clinician investigates whether the child’s stuttering varies when that
factor varies. If this is notimmediately apparent, the clinician introduces
a trial period of treatment to see if this has an ameliorative effect. If it
doesn’t, this presumably indicates that this variable, or this variable in
combination with other variables, isnotimportant in that child. Because
the DC model states that the combination of variables causing or contrib-
uting to stuttering is different in each child, it would seem that the clini-
cian is then placed in the rather unenviable position of having to
continue treating the child by addressing other variables, or combina-
tions of variables, until something works.

There are reports that children achieve normal fluency after this treatment
(e.g., see Gottwald & Starkweather, 1999; Starkweather et al., 1990;
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Starkweather & Gottwald, 1993). However, there are no outcome data to sup-
port these reports. Although measures of discontinuous speech time were ap-
parently made before and after the intervention described by Starkweather
and Gottwald (1993), only the pretreatment measures were reported.

In any event, the value of having parents change their communicative
style, which is a major component of multiprocess treatment, has been se-
riously questioned recently (see Bernstein Ratner & Silverman, 2000;
Miles & Bernstein Ratner, 2001; Wilkenfeld & Curlee, 1997). Bernstein
Ratner and Silverman reported that parents of young children who stutter
do not appear to have unrealistic perceptions of their children’s commu-
nicative abilities, and Miles and Bernstein Ratner found that the linguistic
input of parents of stuttering children was appropriate to the children’s
levels of language development. Importantly, the children in these two
studies were all within 3 months of onset of stuttering. This is particularly
relevant here because the findings provide no support for advising par-
ents of stuttering children to reduce linguistic complexity. Such advice
may even be contra-indicated for some children (Miles & Bernstein
Ratner) because it results in parents reducing the very communicative be-
haviors that are known to contribute to linguistic development (Bernstein
Ratner & Silverman).

Further, it appears that adults” questioning does not have a deleterious
effect on young children’s stuttering. Wilkenfield and Curlee (1997) con-
ducted single-subject experiments to compare the effects of parental ques-
tioning and parental commenting. They found no differences in stuttering
in these two conditions, in three preschool-age stuttering children. This
finding provides no support for advising parents of stuttering children to
ask fewer questions of them. Wilkenfeld and Curlee concluded that “more
research is needed if the efficacy of clinical management tactics now used
with many young stuttering children are to meet the standards currently
expected of professional service providers” (p. 88).

In referring to the lack of empirical support for DC-based treatment,
Manning (2000b) said “we tend to employ these techniques during treat-
ment with children because they tend to work” (p. 379). If this statement is
true, it is unfortunately at odds with the commitment within speech-lan-
guage pathology to evidence-based practice (see Logemann, 2000). The
cornerstone of evidence-based practice is that the clinician relies on scien-
tific evidence rather than opinion when attempting to answer questions
about clients and treatment (Worrall & Bennett, 2001).

So far, this discussion has covered the weaknesses of the logic of the DC
model and the lack of supportive evidence for DC-based treatment. We now
turn to evidence that in fact poses a direct threat to the DC model: namely,
that a number of experimental and treatment studies have shown that stut-
tering may in fact reduce in the face of procedures that increase, rather than
decrease, demands for fluency. This is discussed in the following.
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INCREASING “DEMANDS FOR FLUENCY”:
EXPERIMENTAL AND TREATMENT DATA

Extensive experimental evidence has shown that stuttering may decrease
inboth children and adults in response to reinforcement for increases in flu-
ency (for reviews of operant research findings see Ingham, 1984; Prins &
Hubbard, 1987). The success of these procedures in reducing stuttering has
underpinned the development of a number of operant treatments for stut-
tering. The important point here, in terms of the current discussion, is that
treatments for early stuttering that are based on operant procedures are di-
ametrically opposed to the procedures suggested by the DC model. Three
prominent examples are Extended Length of Utterance (ELU, see Costello
Ingham, 1999); The Monterey Fluency Program (see Ryan & van Kirk Ryan,
1999), and the Lidcombe Program (see Onslow, Packman, & Harrison,
2003). Being operant in nature, these three treatments convey to the child an
expectation that they speak without stuttering. To illustrate this, a brief
overview is presented of one with which we have been associated, namely
the Lidcombe Program.

The Lidcombe Program

The Lidcombe Program for early stuttering (see Harrison & Onslow, 1999;
Onslow & Packman, 1999; Onslow et al., 2003) has been developed over the
past 12 years. The program manual is available from the Web site of the
Australian Stuttering Research Center.

In the Lidcombe Program parents provide treatment each day in the
child’s natural environment. Parents learn how to do this during weekly
visits with the child to the speech-language pathologist. Treatment consists
of parental verbal contingencies for stutter-free speech and for stuttering.
Contingencies for stutter-free speech consist of (a) acknowledging that
stutter-free speech has occurred, for example, “There were no bumpy
words,” (b) praising stutter-free speech, for example, “Great, you said that
smoothly,” and (c) requesting self-evaluation, for example, “Did you hear
any stutters?” Contingencies for stuttering consist of (a) acknowledging
stuttering, for example, “I heard a stutter that time” and (b) requesting
self-correction, for example, “Try that again smoothly.” At the start of the
program, treatment occurs for a period each day during structured conver-
sations, for example while the parent and child are engaging in an activity
that allows the parent to control the conversational exchange. Later in the
program the parent gives the verbal contingencies during unstructured
conversations at various times during the day. The child is not instructed to
change speech production in any way and language output is not ad-
dressed. It is true that parent—child conversational exchanges are struc-
tured in the early part of the program, but this occurs only so the parent can
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give the contingencies safely. The treatment is conducted in two stages.
Stage 1 is complete when stuttering is at a low level or is no longer present,
bothinside and outside the clinic. The goal of Stage 2 is to maintain this low
level over a year or more.

Research data for the program indicate that stuttering in preschool-age
children is eliminated, or almost eliminated, after this treatment (Lincoln &
Onslow, 1997; Onslow, Andrews, & Lincoln, 1994; Onslow, Costa, & Rue,
1990). A recent clinical report presents data on 250 children who partici-
pated successfully in the program in Australia (Jones, Onslow, Harrison, &
Packman, 2000). These clinic data have been replicated in clinics the United
Kingdom (Hayhow, Kingston, & Ledzion, 1998: Kingston, Huber, Onslow,
Jones, & Packman, 2003) and Canada (Shenker, see chap. 5, this volume).
The efficacy of the Lidcombe Program is yet to be established, however,
there is growing evidence that the reductions in stuttering that occur with
the program are due primarily to the treatment rather than to other factors,
such as natural recovery (see Harris, Onslow, Packman, Harrison, & Men-
zies, 2002; Onslow & Packman, 2001).

DISCUSSION

The problem to be solved here is that the most widely used theoretical
model of children’s stuttering does not seem able to explain a substantial
body of experimental and clinical evidence with children who stutter. This
evidence indicates that stuttering can decrease in the face of procedures
that demand more fluency than the child is currently producing.

The Lidcombe Program, for example, clearly imposes demands on the
child to speak without stuttering. Indeed, that is the essence of the treatment.
The parent draws the child’s attention to stuttering in everyday speaking sit-
uations, conveys to the child that he or she should try to speak without stut-
tering, and reinforces stutter-free speech when the child produces it. This
approach is diametrically opposed to that of DC-based treatment, which ad-
vocates reducing demands for fluency rather than increasing them. Further,
children stop stuttering in the face of these increased demands without any
apparent increase, in the terminology of the DC model, in capacity for flu-
ency. The program does not incorporate any of the procedures that
Starkweather and colleagues suggested increase capacity, and preliminary
research indicates that there is no reason to think that children achieve stut-
ter-free speech by adopting an unusual way of talking (Lincoln, Onslow, &
Reed, 1997; Onslow, Stocker, Packman, & McCleod, 2002) or because the chil-
dren and their parents change the way they use language (Bonelli, Dixon,
Bernstein Ratner, & Onslow, 2000). Also, capacity for fluency presumably
does not increase through maturation, as children take only a median of 11
weekly clinic sessions to complete Stage 1 of the program (Jones et al., 2000).
Yet, the DC model predicts that capacity must be greater than demands after
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treatment because the children are not stuttering. According to the DC
model, children stutter when demands are greater than capacity and the log-
ical converse of this is that if a child does not stutter, or no longer stutters,
then capacity is greater than—or equal to—demands.

Thus, in trying to interpret the Lidcombe Program evidence in terms of
the DC model we are left with a conundrum: The program does not employ
any of the procedures that are supposed to increase capacity, yet, in the ter-
minology of the DC model, capacity must increase during the program to
accommodate the increased demands for fluency that are inherent in it. If
capacity had not increased, given that demands clearly increase, then, ac-
cording to the DC model the Lidcombe Program would cause children to
stutter more, not less.

This conundrum calls for resolution, and the resolution lies in the elusive
definition of capacity for fluency. In the recent forum on the DC model
Siegel (2000) argued that the term is vacuous, as capacity for a behavior can
only be identified with reference to the performance of that behavior. Ac-
cording to Siegel:

If capacity is nothing more than an inference drawn from observed speech be-
havior, nothing new is learned by including capacities in the model and the
clinician is caught up in circular reasoning, using speech behavior to infer ca-
pacity, and then using capacity to explain the behavior. (p. 323)

In their response to Siegel (2000), Starkweather and Gottwald (2000) as-
serted that capacity for fluency is not identified in relation to the fluency of
a child’s speech. For example, they said that the slower reaction times ob-
served in stutterers are an indication of reduced capacity for fluency. They
also argued that capacity for fluency includes “adequate speech motor con-
trol to coarticulate smoothly, rapidly, and with minimal effort” (p. 370).
Consequently, “it is not circular to measure a child’s speech rate, and to in-
fer, if it is unusually slow, that he may lack one or more of the speech motor
skills that underlie fluency” (p. 371).

Further, in relation to impaired word finding;:

Nor is it circular ... to conclude that the extra time taken up by the child dur-
ing this process makes it a little more likely that he might, through reacting to
time pressure, begin to struggle in speaking. The same could be said of any of
the assessments of capacity. If the literature shows that a certain skill is associ-
ated with fluent speech production, clinicians are well advised on empirical
as well as logical grounds, to assess that skill and to see if therapy can be
planned in such a way as to increase it. (p. 371)

The reasoning here seems to suggest that in order to increase a stuttering
child’s capacity for fluency, therapy should seek to increase skills that are
prerequisites for fluent speech. However, this argument is flawed, as stut-
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tering is not the converse—or counterpart—of fluent speech (Finn &
Ingham, 1989). Examples are needed to illustrate this point. A child with
dysarthric speech resulting from cerebral palsy obviously has a deficit in
speech motor control, and will speak slowly but will not necessarily stutter.
As far as we know, the child will not be more at risk of stuttering, despite the
considerable demands, such as time pressure, that are likely to be placed
upon the child’s communication. According to Starkweather and
Gottwald’s (2000) definition of capacity this child has reduced capacity for
fluent speech. However, although the child’s speech is dysfluent, it is not
dysfluentin the way that stuttered speech is dysfluent. Nor will a child who
has impaired word finding necessarily stutter, or be at increased risk of
stuttering. Watkins, Yairi, and Ambrose (1999) found that 84 children who
stuttered scored near or above developmental expectations for expressive
language when compared with normative data. If word finding difficulties
increase the likelihood of stuttering, then Watkins et al. should have found
ahigher incidence of expressive language problems in children who stutter.
Toillustrate the argument again, according to Starkweather and Gottwald a
child with word finding problems has reduced capacity for fluency. How-
ever, again, although this child’s speech is dysfluent, it is not dysfluent in
the way that stuttered speech is dysfluent. Many factors, including lan-
guage proficiency and an intact motor system, underpin fluent speech. Im-
pairment of any of those factors will contribute to dysfluent speech, but not
necessarily to stuttering. In other words, itis not logical to argue that an im-
pairment in any of the processes known to underpin fluent speech
causes—or is even related to—stuttering. In truth, it is simply not known
what causes stuttering. It is also not logical to argue that stuttering therapy
should necessarily aim to improve a process simply because it underpins
fluent speech.

Interestingly, at the conclusion of their response to Siegel’s criticism of
the DC model, Starkweather and Gottwald (2000) explained that the in-
clusion of “skills” in their conceptualization of “capacity for fluency” is a
recent development “capacities” does indeed suggest something inher-
ent, and perhaps static, and in the beginning we were thinking of inherent
traits, and so came to use the term “capacity.” Later, as we expanded the
model, we came to see capacities more as skills that could be learned or
modified” (p. 374).

We can conclude from this, then, that capacity for fluency may now be a
static trait, or it may be a skill that can be learned or modified, or both. The
addition of skills to the concept of capacity, however, only serves to com-
pound the problems encountered in attempting to define it. Capacity for
fluency can not be defined in a way that renders it measurable because it
can apparently mean many things and, in any event, it is purported to be
different in each child. In the absence of an operational definition, then, ca-
pacity for fluency is simply a mentalistic construct.
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The fact that capacity for fluency can not be defined operationally means
that the DC model can accommodate any findings that appear at first blush
to contradict it. This means that the model can never be shown to be false.
As far as treatment goes, for example, it can be argued from the perspective
of the DC model that the Lidcombe data are not in fact a challenge because
capacity for fluency increases during the program as children learn the
skills needed for fluent speech. Although this is a beguiling and apparently
common sense explanation, the logic is still circular: It simply says that chil-
dren no longer stutter because they have learned the skills they need to
speak without stuttering. And of course, this is what we would expect from
a treatment that is based on the principles of behavior therapy.

In fact, it seems that any treatment that reduces stuttering can be seen as
supporting the DC model. It can be said of any treatment that works that it
reduces demands, or increases capacities, including the skills required to
speak without stuttering, or both. Given Starkweather and Gottwald’s
(2000) most recent pronouncement on what is meant by capacity for flu-
ency, it is impossible to think of a treatment, or an observation, or indeed
even an experiment, that could prove the DC model wrong. Any theory or
model that can never be wrong is scientifically untenable. There are count-
less theories and models of stuttering in the literature that, similarly, can
not be proved wrong, and they can not all be right (see Packman, Menzies,
& Onslow, 2000).

The fact that there are weaknesses in the logic of the DC model does not
necessarily mean that DC-based treatment is not, or could never be, effec-
tive. Considering the apparently widespread use of this treatment, evi-
dence of its effectiveness would be most welcome, although it is difficult to
see how efficacy could be investigated scientifically, given that treatment is
different for each child and so is not replicable. But perhaps such evidence
may never even be sought, given that the developer of the DC model has ar-
gued strongly that the effectiveness of stuttering therapy is nota matter that
can be addressed by science (Starkweather, 1999).

However, it is entirely possible to measure treatment outcomes scientifi-
cally. Of course, establishing efficacy is difficult and time-consuming and
clinical trials are probably most appropriately conducted by research teams
that have access to the requisite resources. Nonetheless, as Wilkenfeld and
Curlee (1997) pointed out, more scientific studies are needed if a solid evi-
dence base to support our interventions in speech-language pathology is to
be built. Unsubstantiated reports of efficacy and statements that a particu-
lar treatment tends to work (Manning, 2002b) are not sufficient justification
for implementing a treatment.

The task of collecting evidence in support of treatments for early stuttering
has only just begun. While waiting for the results of clinical trials, however, a
commitment to evidence-based practice means that the speech-language pa-
thologist will seek out all the available evidence for a particular treatment, be-
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fore implementing it. This can be a laborious process (see Worrall & Bennett,
2001) but ultimately will be a profitable one for our profession.
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AUTHOR’S NOTE

This chapter is based on a paper first presented at the 2002 University of Geor-
gia State of the Art Conference on evidence-based treatment of stuttering.






Bilingualism
in Early Stuttering:
Empirical Issues
and Clinical Implications

Rosalee C. Shenker
The Montreal Fluency Centre and McGill University

In a recent review of stuttering and bilingualism, Van Borsel, Maes, and
Foulon (2001) cited the early studies of Travis, Johnson, and Shover
(1937), and Stern (1948), who calculated the prevalence of stuttering in bi-
lingual school children in Chicago and South Africa. The findings of these
studies, which were based on clinical judgments made from a single as-
sessment, suggested that stuttering was more prevalent among
bilinguals. A recent study by Au-Jeung, Howell, Davis, Charles, and
Sackin (2000), however, suggests that the percentage of bilingual speakers
self-reporting stuttering is almost identical to the prevalence in monolin-
gual speakers. Whether stuttering is equally likely or more likely in bilin-
gual or multilingual speakers than in monolingual speakers, it is clear
that most speech-language pathologists have a good chance of seeing bi-
lingual children who stutter. The relation between bilingualism and stut-
tering is not well understood, however, and most clinicians do not have
adequate guidelines for responding to the commonly posed questions of
parents and educators (see Finn & Cordes, 1997).
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The diverse multilinguistic and multicultural nature of the Canadian
population makes Canada an ideal setting in which to explore questions
related to bilingualism and stuttering. It is common practice in Canada to
evaluate children who are exposed from early childhood to two or more
languages at home, in school and in daily life. The richness of this linguis-
tic—cultural diversity has resulted in valuable opportunities for the as-
sessment and treatment of early stuttering in bilingual children, as well as
for the study of related issues in early language development that may af-
fect the fluency of bilingual children. In Montreal, accessibility to the sci-
entists at the McConnell Brain Imaging Centre at the Montreal
Neurological Institute, and the academics in the interdisciplinary pro-
gram in Language Acquisition at McGill University, allows a broad-based
multidisciplinary collaboration for the study of these issues. Within the
past several years we have begun to explore the clinical relation between
stuttering and bilingualism within our own clinical practice.

This chapter discusses some of the contributions to the literature that are
relevant to the assessment and treatment of early stuttering in bilingual
children. Emphasis is placed on description of evidence-based work that
has clinical significance. Thus, the objectives of this chapter are to (a) define
some relevant terminology, (b) identify some of the important empirical
and clinical issues, (c) summarize studies that are relevant to the treatment
of stuttering in young bilingual children, and (d) describe the work cur-
rently underway at the Montreal Fluency Centre. It is hoped that this dis-
cussion and our experiences will contribute to a better understanding of
early stuttering in bilinguals.

DEFINING BILINGUALISM

One methodological problem in identifying the prevalence of bilingual-
ism among children, or in drawing conclusions from research in this area,
is that the same terminology may also be used to denote different phe-
nomena. Bilingualism can be defined as “the total, simultaneous and alter-
nating mastery of two languages;” however, it is also used to denote
“some degree of knowledge of a second language in addition to the spon-
taneous skills which any individual poses in his first language” (Siguan &
Mackay, 1987, pp. 8-12). The fact that multiculturalism is also a factor in
consecutive bilingualism, or second language learning, has additional
implications for accurate identification of stuttering and for providing
treatment. Another dilemma faced by clinicians is that dysfluencies may
reflecta child’s limited proficiency in English rather than be an expression
of stuttering (Van Borsel et al., 2001). Therefore, describing the heteroge-
neity in bilingualism is also important; identification of subgroups may
be an essential first step making diagnostic decisions about stuttering in
bilingual children. Therefore, in our practice the following definitions of
bilingualism in children are used:
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Early bilingualism (spontaneous) refers to those children who speak or
have been spoken to in two or more languages in the home since birth
and who continue to be spoken to in one or both of those two languages
at school or daycare.

Second language (consecutive) bilingualism refers to those children who
speak or have been spoken to in only one language in the home since
birth, who are then exposed to a second language, beginning after the
age of 3.

Bilingual + third language bilingualism (consecutive) refers to children
who speak or have been spoken to in two or more languages in the home
since birth, who are then exposed to another language, beginning after
the age of 3.

Monolingual refers to children who speak or have been spoken to in
one language in the home since birth. In Montreal all children who are
classified monolingual may have been introduced informally to a sec-
ond language through popular media, in informal playgroups, and
such, and some point during early linguistic development.

IDENTIFYING THE ISSUES

Van Borsal et al. (2001) identified several issues that are important to con-
sider in the treatment of bilingual stutterers. These include:

1. The difficulties in making reliable and valid judgments about the
presence of stuttering and its severity in a language thatisnot one’s own.

2. Theadvisability of asking parents of a child who stutters to stop ex-
posing the child to two languages until he or she has acquired good con-
trol over one language in order to decrease stuttering.

3. Theneed for evaluation of treatment outcomes in bilingual stutter-
ers compared to monolingual stutterers.

Few studies have responded to these issues, leaving the speech-language
pathologist with little credible evidence on which to formulate clinical
practice. The remainder of this chapter highlights the issues earlier posed.

TREATMENT OF STUTTERING
IN YOUNG BILINGUAL STUTTERERS

Making Reliable Judgments About Stuttering

One barrier in treating bilingual stutterers concerns clinicians’ inability to
make accurate judgments about frequency and severity of stuttering in a
language that is not their own (Finn & Cordes, 1997). No empirical evi-
dence exists that would indicate how well clinicians are able to perform this
task. Finn and Cordes raised further questions related to the difficulty in es-
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tablishing the presence or absence of stuttering in young children and dis-
tinguishing between stuttering and normal speech disfluency. Although it
is commonly agreed that these judgments are integral to treatment of stut-
tering in young children, judgments are often restricted to pre and post
treatment assessment.

Finn and Cordes (1997) also recommended that a comparison be made
between the clinician’s or client’s judgments and judgments made by a
speaker familiar with the language that is unfamiliar to the clinician, such
as an interpreter or translator. Although interpreters or translators often as-
sistin identification of stuttered moments, a potential problem with the use
of translators is the low level of interjudge agreement and intrajudge stabil-
ity for stuttering judgments in English-language studies (Cordes &
Ingham, 1994). This suggests that it would be difficult to arrive at a reliable
consensus between untrained interpreters and clinicians in an unfamiliar
language. One way of achieving more reliable judgments about the pres-
ence of stuttering may be through consensus agreement between parent
and clinician (Cordes, 2000). This can be particularly helpful in making reli-
able judgments about the presence of stuttering in unfamiliar languages
and could be used to verify the presence of stutter-free speech throughout
treatment.

Parent Participation

At the Montreal Fluency Centre, the Lidcombe Program of Early Inter-
vention for Stuttering (Onslow, Packman, & Harrison, 2003) is used as
the clinical model for best practice. This model adapts well for use with
multicultural and multilingual families (Shenker et al., 2001). In the Lid-
combe Program parents are taught to accurately identify moments of un-
ambiguous stuttering in order to give feedback about stutter-free
speech, request correction of unambiguous stutters, and provide per-
ceptual judgments of severity. In parent training those moments of stut-
tering that are ambiguous are ignored. It is possible through observation
of videotaped speaking samples, and ultimately online, to arrive at con-
sensus between parents and clinicians concerning agreement of unam-
biguous moments of stuttering. When children are bilingual, agreement
of unambiguous stutters by consensus between the clinician and parent
helps to identify stutters in a language that may be unfamiliar to the cli-
nician. Normal speech disfluencies or ambiguous moments of stuttering
are not counted. In the Lidcombe Program, it is the parent who provides
the therapy in the home language, in beyond-clinic settings. The results
of treatment using the Lidcombe Program with bilingual children in our
settings indicate that stutterfree speech is attained within the same time
frame as with monolingual children. This suggests that parent—clinician
consensus agreement of unambiguous stuttering can be attained when
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the clinician is not familiar with the home language of the child (Shenker
etal., 2001).

Parent participation in therapy with multicultural and multilingual chil-
dren can also lead to improved treatment outcomes. In a study done at To-
ronto’s Hospital for Sick Children, Waheed-Khan (1998) adapted a
traditional fluency-shaping model to involve mandatory participation of a
family member after it was noted that the bilingual children were not im-
proving at the same rate of change as the monolingual children. In her
study parents attended treatment sessions, reviewed lessons with the child,
modeled target-assisted speech at home, provided the clinician with cul-
turally appropriate stimulus materials and assisted the clinician in devel-
oping a home program. As a result, the bilingual children became more
successful in achieving fluency and improved in self-correction of stutters.
This study provides some guidelines for clinicians faced with identification
of stuttering and treatment of young stutterers when a common language
does not exist.

Treating Bilingual Children: One Language or Two?

There is little clinical documentation to provide guidelines for assessment
and treatment of stuttering in bilingual children (Agius, 1995; Druce,
Debney, & Byrt, 1997; Humphrey, 1999; Shenker, Conte, Gingras, Courcy, &
Polomeno, 1998; Waheed-Khan, 1998; Watson & Kayser, 1994; Weliky &
Douglass, 1994). Additionally, there is a paucity of studies comparing inter-
vention with monolingual and bilingual children in order to evaluate treat-
ment outcomes.

The contemporary cultural belief that currently shapes our clinical prac-
tice is the persistent recommendation that it is better to expose children
who stutter to a second language only after they acquire good control of
their first language. It is frequently suggested that parents reduce the num-
ber of languages input to the child temporarily, when stuttering onset coin-
cides with the addition of a second language (Karniol, 1999; Rustin,
Botterill, & Kellman, 1996). This advice appears to be mediated by the
model of Demands and Capacities (Adams, 1990), which would propose
thatintroducing a second language might increase the demands on a devel-
oping system and result in increased dysfluencies. Therefore, when stutter-
ing develops in bilingual children, speaking two languages is believed to
place demands on them that may exceed their capacities to be fluent. This
recommendation may not always be practical, especially when the home
language of the child may be different than the language of treatment.

The theoretical rationale for this common clinical practice might be the
speculation that early bilinguals are more vulnerable to stuttering because
the same brain structures are utilized for learning both languages, and stut-
tering reflects a functional overload of these structures. This link between
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stuttering and bilingualism has been attributed to syntactic overload, and
the input of linguistically mixed utterances that might trigger stuttering on-
set in bilingual children who are predisposed to stuttering. However, if
stuttering onset coincides with the introduction of a second language, as
some authors have suggested (Karniol, 1992; Pichon & Borel-Maisonny,
1964), then it is important to note the other factors, such as age of acquisi-
tion, proficiency in the language, and genetic and cultural vulnerability to
disfluency, that may have contributed to the onset of stuttering.

An alternative to the limiting demands and capacities viewpoint can be
found in the work of researchers in Quebec (Genesee, 2002; Paradis &
Crago, 2000). They suggested that early exposure to two languages might
be beneficial, and that children should receive substantial exposure to both
languages at all times, avoiding any radical changes to the language envi-
ronment which may be disruptive to language development. Paradis and
Crago (2000), for example, described the development of bilingualism in
children with Specific Language Impairment (SLI) with no mention of stut-
tering as a consequence of early simultaneous exposure to two languages in
these children.

Before advising parents to reduce languages of input we also need to
know if speech fluency and bilingual proficiency are related and if stutter-
ing frequency and bilingual proficiency are related (Roberts, 2002). In
young bilingual children stuttering may be more frequent in one language,
asitis often the case in early bilingualism that the two languages do not de-
velop equally (Shenker et al., 1998; Van Borsel et al., 2001). This may neces-
sitate a bilingual assessment of fluency in order to consider each
developing language separately before making treatment decisions that
advise parents to reduce the number of languages input to the child. Over-
all, it seems that several individual factors related to language develop-
ment need to be carefully considered before making recommendations for
the treatment of young bilingual stutterers, but there is no strong evidence
to support the hypothesized need to prohibit families from using one of
their languages.

Treatment Studies

Although the demands and capacities model would propose a theoretical
link between stuttering in bilingual children and increased demands on a
limited capacity, little clinical evidence has been provided to support the
commonly given advice to parents to set aside one language. In fact, current
data exist that call this advice into question. Only one study has docu-
mented the removal of a second language in order to reduce stuttering. In
Karniol’s (1992) clinical case study, stuttering onset was noted in a male
child at 25 months that appeared to coincide with the addition of a second
language. One month after onset of stuttering, its severity increased. The
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second language was removed at that time, followed by a notable decrease
in stuttering. Karniol presents this case study as support for the rationale
that bilingualism causes a cognitive overload, thereby requiring additional
processing time and increasing the delay between language potential and
speech production, leading to possible fluency failure. However, because
the onset of stuttering was less than 3 months prior to removal of the second
language, it is possible that stuttering in this case was temporary and re-
moval of the second language premature. The reduction of stuttering so
soon after its stated onset could also have been related to natural recovery.

In a second single case study, Shenker et al. (1998) evaluated the effect on
the second language of treating stuttering in the first language. In this study a
bilingual preschool age child was treated in only one language while both
languages continued to be spoken at home. The purpose of the study was to
evaluate whether fluency can be increased in bilingual children by treating in
one language only. The study compared gains in fluency in the treated lan-
guage to gains in fluency in the untreated language to note whether stutter-
free speech would extend to the nontreated language. Stuttering was initially
treated in the linguistically more complex language, English, as determined
from pretreatment analysis of a spontaneous language sample. The less com-
plex language (French) was monitored for changes in stuttering and linguis-
tic complexity during the course of treatment. The subject was a female who
was initially assessed at age 2 years 8 months, 3 months post onset of stutter-
ing. Treatment was initiated at 6 months post stuttering onset, and was pro-
vided in English. Bilingualism at home was not discouraged although the
parents were encouraged to speak in one language at a time, trying to avoid
code-mixed utterances upon input. Video-taped samples of spontaneous
speech in both English and French were collected at the initial assessment, 1
week pre treatment, and at Clinic Session 30. All samples were transcribed
and coded according to The Child Language Data Exchange System
(CHILDES; Bernstein-Ratner, Rooney, & MacWhinney, 1996).

For the first 16 weeks, treatment was based on the multifactorial model
(Starkweather & Gottwald, 1991). The goals included (a) turn taking to re-
duce interruptions, (b) reduction of linguistic complexity on input, and (c)
rate reduction through frequent pausing. The father modeled these goals in
English while the mother observed all sessions. After 16 weeks of treatment
the percent of stuttered syllables (%SS) had decreased somewhat from pre-
treatment assessment, but not significantly enough to consider initiating a
maintenance program (see Table 5.1). At Week 16 the Lidcombe Program
was introduced. Treatment was continued in English only until stuttering
decreased to less than 3%SS for 3 consecutive weeks. At that point (Week
23) stuttering had begun to reduce in French, and bilingual sessions were
initiated so that both parents could participate in the treatment. Stuttering
continued to decrease in both languages according to measures of %SS
taken within the clinic. The outside of clinic measures provided by parents
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also confirmed that fluency noted in clinic sessions was generalizing to the
naturalistic environment. Thus, this single case study suggested that stut-
tering could be successfully treated in the presence of a bilingual language
environment.

In a similar study with a female adult who spoke English and Spanish
from birth, Humphrey (1999) also found that fluency could be generalized
to a second language following treatment in English only. Although the
subject withdrew from the study before completion, she achieved a 70% re-
duction in percentage of stuttered syllables for the treated language (Eng-
lish), and a 40% reduction of stuttered syllables for the untreated language
(Spanish).

Code Mixing and Early Stuttering

Another phenomenon that warrants discussion with respect to the treat-
ment of stuttering in bilingual children is that of code mixing. Code mixing
is noted in early bilingualism when vocabulary exists in one language but
not the other: The child borrows words from one language to express ideas
in a sentence that is primarily constructed in another language. Children
who are developing two languages simultaneously may incorporate the
lexicon of either language in order to increase the complexity of an utter-
ance. This can also help the child to increase the complexity of the weaker
language. Examples of code mixed utterances might include the following:

On mettre this petit thing and on mettre this one over here
[we put this little thing and we put this one over here]

on met all this one en premier
[we put all this one first]

The possibility that the input of linguistically mixed utterances by the
speaker might also trigger the development of stuttering in bilingual chil-
dren who are predisposed to stuttering has been raised in relation to the
code switching noted during critical periods for language learning (Lebrun
& Paradis, 1984). Rustin et al. (1991) suggested that when it is not possible
to reduce languages to monolingual input, each person with whom the
child communicates should use a consistent language on input, avoiding
code mixing during critical periods for language. Attention to the “one per-
son, one language” concept would also reduce the potential amount of lin-
guistically mixed utterances that children would receive on input.

Karniol (1992) suggested that bilingual stuttering children may use code
mixing as a coping strategy for dealing with disfluencies, but our own ex-
perience with the child described earlier (Shenker et al., 1998) did not sug-
gest that increased stuttering occurred on code mixed utterances. In fact,
only 7 out of 35 disfluencies noted in the language transcripts included
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code mixed utterances, and code-mixed utterances appeared to be inserted
where word-finding difficulties were noted; code mixing might have been
used in place of a normal speech disfluency. The frequency of code mixed
utterances should also decrease with increase in linguistic ability, if code
mixing is related to linguistic proficiency as suggested by Redlinger and
Park (1980). Although several instances of code mixing were noted in the
language samples of one 3 year old (Shenker et al., 1998), our preliminary
analysis of the conversational and narrative samples of bilingual and
monolingual 5-year-old children with average language development
found no evidence of code mixed utterances in a conversational or speech
narrative samples in English and French as linguistic complexity increased
(Shenker, Ohashi, & Ouelette, 2002). Rather, the frequency of normal
speech disfluencies increased, ranging between 8% and 10% for both a bi-
lingual and a monolingual stutterer as well as for a bilingual nonstutterer
(see Table 5.2). This preliminary finding concurs with suggestions that in-
creased language complexity results in decreased code mixing, with code
mixing replaced by normal speech disfluencies. An interesting question for
future research to consider would be if the presence of code mixing contin-
ues in bilingual stutterers who have delayed language.

Treatment Outcomes: Monolingual and Bilingual Children

As previously stated, there are few studies comparing treatment outcomes
of bilingual and monolingual children. This provides little credible evi-
dence to either support or refute the common practice of recommending

TABLE 5.2
Comparison of Narrative Samples and Spontaneous Conversation:
Normal Speech Disfluency and Stuttering

Eng. St. Bil St Bil NS
Narrative sample
English
%SS 0.4% 0.4% 0.3%
%NSD 6.0% 6.7% 6.8%
Narrative sample
French
%SS N/A 1.1% 0.8%
%NSD 8.3% 5.5%
Spontaneous
language sample
%SS 0.8% 1.1% 0.4%
(English) (English) (French)

%NSD 10.8% 4.8% 7.9%
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that parents of bilingual stutterers reduce linguistic input to one language
only in order to reduce stuttering. Druce et al. (1997) suggested that out-
comes of bilingual stutterers are neither worse nor better than those of
monolingual speakers. In their investigation of the short- and long-term ef-
fects of an intensive, behaviorally oriented treatment program for 6- to 8-
year-old children who stuttered, 6 of the 15 participants were described as
bilingual. No significant difference between the two linguistic groups and
no significant association between bilingualism and outcomes of treatment
in this program was noted.

In a preliminary attempt to examine this issue we compared treatment
times necessary to reach Stage II (maintenance) for a group of monolin-
gual and bilingual children who had been followed with the Lidcombe
Program. The objectives of this study were (a) to determine whether Ca-
nadian children exhibit time-to-Stage II values similar to those reported
by an Australian study (Jones, Onslow, Harrison, & Packman, 2000), and
(b) to determine whether there was a difference between median clinical
treatment hours to Stage II exhibited by a group of bilingual children and
a group of monolingual children. The group consisted of 17 bilingual chil-
dren and 39 monolingual children for a total of 56. Monolingual children
were defined as those children speaking any one language and having
been exposed to or spoken to in that one language in the home since birth.
This group was compared to a sample of bilingual children, defined as
speaking any two languages (or more) and having been exposed to or spo-
ken toin those two languages in the home since birth. The children ranged
in age from 3 years and 3 months (3;3) to 10;3. Severity of pretreatment
stuttering ranged from mild to severe (1.5%55-33%SS). The time from on-
set of stuttering to first treatment session ranged from 7 to 96 months. A
history of stuttering was noted for 34% of the bilingual families and 58%
of the monolingual families. There was a presence of other speech or lan-
guage concerns noted in 23% of the bilingual children and 35% of the
monolingual children. These ranged from mild phonological concerns to
expressive language difficulties and some concerns for language compre-
hension. The descriptive data comparing the two groups of children is
summarized in Table 5.3.

The outcome measure used was time-to-Stage II, defined as the number
of therapy sessions required to attain stuttering of 1%SS or less within the
clinic and 1.5%SS or less beyond the clinic for a period of no less than 3 con-
secutive weeks. Results found that the mean time-to-State II was 11.82
clinic visits for the monolingual group, and 9.9 clinic visits for the bilingual
group (Table 5.4). This compared favorably to the mean value of 12.5 clinic
visits reported by Jones et al. (2000) and as well for a subsequent study con-
ducted in Great Britain (Kingston, Huber, Onslow, Jones, & Packman,
2003). For this group no significant difference in treatment time was noted
between the monolingual and bilingual Canadian children.
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TABLE 5.3
Treatment Time for Bilingual and Monolingual Children:
Description of the Subjects

Description Bilingual Children Unilingual Children
Age of treatment onset 3;3-10;3 3,0-8;3
Range of session 3-23 4-29
Mean # of sessions to Stage II 9.9 11.82
Median # of sessions to Stage II 9.0 10.0
%SS [pretreatment] 2.8-33.0 1.5-24
Time from onset of stuttering

to 1st session 7-96 months 5-55 months
History of stuttering 5/17 (34%) 23/39 (58%)
Presence of other speech

and language concerns 4/17 (23%) 14/39 (35%)

TABLE 5.4

Summary Values for Treatment Sessions to Stage 2 With the Lidcombe
Program: Monolingual and Bilingual Children

Monolingual Group Bilingual Group Australian Group

n=39 n=17 n =250
Range 4.0-29.0 3.0-23.0 1.0-85.0
Mean 11.8 9.9 12.5
Median 10.0 9 11
Standard
Deviation 5.9 5.2 9.1
Standard Error 0.94 1.25 0.58

p = 0.245; where p is the probability of the relative means of the monolingual and
bilingual groups assuming no difference.

Another study is in progress to add the treatment outcomes for two sub-
groups of children: children who are introduced to a second language at
age 4 and a group of multilingual children. This multilingual group in-
cludes those children with multicultural diversity who spoke neither Eng-
lishnor French as their first language. It is hypothesized that treatment time
to Stage Il may be slightly longer for this group.

CLINICAL APPLICATIONS

Our clinical experience and our research have helped us to develop a re-
sponse to the issue of bilingualism and stuttering that increases our confi-
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dence in advising parents of bilingual children who stutter. In summary,
our clinical best practice now includes the following.

1. We advise parents to continue to communicate in their home lan-
guage. This is based on the results of our clinical work that is described
in earlier sections as well as confirmation by Humphrey’s (1999) find-
ings that when fluency is established in one language it generalizes to a
second language.

2. Although we consider code mixing by the child part of the process
of bilingual language development and even recognize that code mixing
may play arolein fluency developmentin bilinguals, we caution parents
to refrain from using code-mixed utterances on input to the child, in ac-
cordance with the recommendations of Redlinger and Park (1980),
Genesee (2002), and others.

3. Only in the most severe cases where stuttering exists with a pro-
found phonological or language disorder would we ask parents to tem-
porarily reduce the number of languages to which the child may be
exposed on a daily basis. This is supported by the work of Paradis and
Crago (2000) treating bilingual children with specific language impair-
ment and our ongoing clinical experience.

4. When each parent speaks a different language, treatment is given
in the language of the parent who accompanies the child to the clinic.
When both parents are present, the sessions are bilingual with 50% in
each language. It is not uncommon for the child to respond in a differ-
ent language to each parent. This has been described in the treatment
section that discusses our work with bilingual children. We are confi-
dent that treatment of stuttering in consecutive bilinguals does not re-
sult in longer treatment times, but more is to be done investigating
treatment times with multilingual children whose home language is
neither French nor English.

5. Severity ratings are global ratings and reflect the child’s overall
fluency. We have not found it necessary to document severity in each
language spoken in order to monitor increases in stutter-free speech.

6. Percentage of stuttered syllables (%SS) measures are taken in each
of the languages that the child speaks. Using the concepts of the Lid-
combe Program we have been able to achieve reliable consensus agree-
ment with parents on unambiguous moments of stuttering in languages
with which we may not be familiar.

In conclusion, it has been our experience that early stuttering in bilingual
children can be successfully treated without reducing the number of lan-
guages spoken on input. Children who have been exposed from birth to
two languages can achieve fluency within the same time frame as monolin-
gual children without reducing the number of languages input to the child.
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It also appears that the Lidcombe Program is a successful clinical model for
treatment of early stuttering in bilingual children. Identification of unam-
biguous moments of stuttering and stutter-free speech through consensus
agreement between parents trained in the Lidcombe Program is a useful
model for assessment and treatment of stuttering in a language that the cli-
nician may be unfamiliar with, although the need for continued evaluation
of treatment procedures and outcomes in children from bilingual and
multicultural backgrounds is great. It is hoped that this work provides
some insight for clinical practice with bilingual children. Perhapsitis a pre-
liminary step in a long-term plan to collect a variety of information about
the linguistic and fluency variables that are important in the assessment,
treatment and long-term maintenance of bilingual children who stutter. Al-
though a better understanding of the relation between brain mechanisms,
language development, bilingualism, and stuttering will help us to under-
stand the manifestations of genetic characteristics or develop more preci-
sion in future treatment, it is directly relevant to current clinical practice
that these studies suggest that bilingualism is probably not a negative fac-
tor or a barrier in the treatment of early stuttering.
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AUTHOR’S NOTE

This chapter is based on a paper first presented at the 2002 University
of Georgia State of the Art Conference on evidence-based treatment of
stuttering.



The Child Stutters
and Has a Phonological
Disorder: How Should

Treatment Proceed?

Marilyn A. Nippold
University of Oregon

Clarice, a speech-language pathologist (SLP), has just evaluated Ryan, a 4-
year-old boy who stutters and has a co-occurring phonological disorder
that significantly hinders his intelligibility. Once an outgoing toddler, Ryan
is now a reticent preschooler, clasping his hand over his mouth whenever
he speaks to his teacher or classmates. Older children in his neighborhood
have begun calling Ryan names such as “Porky Pig” and “Daffy Duck,”
causing him to withdraw into solitary play. Clarice must decide how to
handle Ryan’s speech problems and is unsure whether to address them se-
quentially or simultaneously, or to treat only one disorder, hoping the other
will spontaneously remit. Upon examining the clinical literature dealing
with stuttering and concomitant phonological disorders, Clarice has be-
come even more confused and is now fearful of making Ryan’s speech
worse through her intervention efforts.

This chapter has been written for Clarice and the many SLPs around the
world who encounter children such as Ryan. It begins with a historical dis-
cussion of how the two disorders have been treated individually. It then
evaluates the theoretical and empirical underpinnings of contemporary
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methods of treatment that are often recommended when the disorders
co-occur. Various options for managing concomitant disorders are pre-
sented, emphasizing the importance of conducting evidence-based treat-
ment. The chapter concludes with a discussion of how SLPs and clinical
investigators can work together to improve the services these children re-
ceive and what can be done to facilitate fluency and intelligibility in chil-
dren with concomitant disorders.

TREATMENT OF INDIVIDUAL DISORDERS:
HISTORICAL PERSPECTIVES

Treatment of Stuttering

The profession of speech-language pathology has a long history of recom-
mending indirect methods of treatment for preschool children (ages 3-5
years) who stutter. For example, in the 1950s, leading authorities in the field
such as Charles Van Riper (1954), Mildred Berry, and Jon Eisenson (Berry &
Eisenson, 1956) emphasized that the primary goal of therapy was to pre-
vent children’s awareness of their own disfluencies, arguing that this
awareness would cause heightened anxiety about speaking, resulting in in-
creased stuttering.

Hence, in the 1950s, it was widely recommended that parents rather than
children work directly with the speech-language pathologist (SLP). During
these counseling sessions, parents were taught to respond more positively
to their child’s speaking attempts, to refrain from showing surprise or em-
barrassment in reaction to the child’s stuttering, and to improve the emo-
tional tenor of the home environment. According to Van Riper (1954),
parents of children beginning to stutter must remove all communicative
pressures such as interrupting the child or requiring the child to talk in a
different way (e.g., faster, slower, by taking a deep breath). Indeed, any di-
rect attempts by parents or the SLP to modify the child’s speech patterns
were strictly prohibited for fear of turning the early disfluencies into severe
and chronic stuttering.

Interestingly, this advice originated with the diagnosogenic theory of
stuttering put forth by Wendell Johnson, a well-known professor of speech
pathology who also stuttered. Johnson (1942) argued that parents caused
their children to stutter by calling attention to the young child’s normal dis-
fluencies and labeling these repetitions and hesitations stuttering. Accord-
ing to Johnson, the child—upon hearing this label and internalizing the
accompanying negative attitudes—begins to struggle valiantly to avoid
disfluencies, leading to increasingly severe disruptions in the flow of
speech. Johnson’s diagnosogenic theory was firmly embraced after his
Open Letter to the Mother of a Stuttering Child was published in a major pro-
fessional journal (Johnson, 1949). In this letter, he described his view of the
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negative impact of parental behaviors on children’s fluency, arguing that
“practically any child” (p. 6) can be made to stutter. He also offered recom-
mendations that have become classic advice for parents whose children are
disfluent, including the need to avoid the label stuttering in relation to the
child’s speech.

In recent years, reports have indicated that many SLPs still believe that
parent counseling should be the focus of treatment when young children
stutter and that direct intervention with the child should be avoided (Coo-
per & Cooper, 1996). During counseling, SLPs attempt to modify parents’
speech behaviors when interacting with their child. Typically, parents are
trained to talk more slowly, to pause longer between utterances, to reduce
their question asking and interrupting, and to refrain from commenting on
the child’s speech (Adams, 1992; ASHA, 1990; Conture, 1989, 2001; Kelly &
Conture, 1991; Peters & Guitar, 1991; Rustin, 1987; Starkweather, Gottwald,
& Halfond, 1990; Wall & Myers, 1995; Zebrowski, 1997; Zebrowski &
Schum, 1993).

SLPs should know, however, that there is no scientific evidence to dem-
onstrate that this indirect approach to treatment, although widely recom-
mended, is effective with children who stutter. Nippold and Rudzinski
(1995) critically reviewed studies published from the 1970s through the
mid-1990s concerning parents’ speech behaviors and children’s stuttering,
concluding that factors such as speech rate, interruptions, and question
asking had little impact on stuttering, and that attempts to modify parental
speech behaviors were unsuccessful in improving children’s fluency. Their
review also indicated that speech behaviors of parents whose children stut-
tered did not differ from those of parents whose children were fluent. Sub-
sequent studies (e.g., Wilkenfeld & Curlee, 1997) have also been
unsuccessful in showing a relation between adult conversational behaviors
(e.g., questions vs. comments) and the frequency of children’s stuttering.
Moreover, a recent re-examination of Johnson’s data that he used to sup-
port the diagnosogenic theory indicated serious design flaws in his re-
search and an absence of empirical evidence that would lend credence to
his theory (Ambrose & Yairi, 2002).

This is not to say that it is necessarily harmful for parents to alter their
speech patterns when talking with their children who stutter, but simply
that there isno evidence to show that it has a positive impact on children’s
fluency. In contrast, studies published since the 1990s have demonstrated
that early and direct intervention for stuttering where parents are trained
toreward their children for speaking fluently can be highly effective (e.g.,
Lincoln & Onslow, 1997; Lincoln, Onslow, & Reed, 1997; Onslow, An-
drews, & Lincoln, 1994; Onslow, Costa, & Rue, 1990). Indeed, when a
young child stutters, valuable time can be lost when an indirect approach
is employed rather than a potentially more effective direct approach to
treatment (Onslow, 1992).
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Treatment of Phonological Disorders

Standing in stark contrast to stuttering is the treatment of phonological dis-
orders: When preschool children exhibit difficulties with phonology, the
profession has a long history of recommending direct intervention. For ex-
ample, during the 1950s, SLPs routinely worked with young children indi-
vidually or in small groups, attempting to increase their auditory and
kinesthetic awareness of the targeted sounds (e.g., /s/, /t/, /1/) before
teaching them to produce those sounds through modeling, imitation, and
corrective feedback (Van Riper, 1954). Children were encouraged to moni-
tor their speech by listening to tape recordings of themselves, and were re-
warded for producing the sounds correctly in words, phrases, sentences,
and finally in conversation (Berry & Eisenson, 1956). Individual sounds
generally were trained to perfection before moving on to others (Hodson,
1997), and treatment often employed exercises believed to increase the
speed, flexibility, and precision of the articulators (Berry & Eisenson, 1956).

Currently, when preschool children receive treatment for phonological
disorders, many of these techniques are employed although less emphasis
now is placed on exercising the articulators apart from speech production
activities (e.g., Bernthal & Bankson, 1998; Gierut, 1998; Hodson & Paden,
1991; Stoel-Gammon & Dunn, 1985). Another change since the early years
is the phonological processes approach where multiple sounds sharing cer-
tain phonetic features are targeted concurrently when they show similar er-
ror patterns (e.g., the child produces the velar consonants /k/ and /g/ as
the alveolar consonants /t/ and /d/, a process known as fronting; (Hodson,
1997). Additionally, activities to enhance phonological awareness, in prep-
aration for literacy, are often incorporated into treatment for phonological
disorders (Stackhouse, 1997). Research has shown that the use of direct
techniques where children are shown how to produce their targeted
sounds, reinforced for using those sounds, and corrected when they make
errors is highly effective (e.g., Gierut, 1998; Kwiatkowski & Shriberg, 1993;
Shriberg & Kwiatkowski, 1982, 1987, 1990; Shriberg, Kwiatkowski, &
Snyder, 1989, 1990).

A Comment on Direct Versus Indirect Treatment

Notably, the direct approach to the treatment of phonological disorders
contrasts markedly with the indirect manner in which stuttering tradition-
ally has been managed. With stuttering, parents have been the primary fo-
cus of treatment and children have received little direct attention from the
SLP. With phonology, however, the SLP has taught children directly to
modify their speech behaviors, with parents playing only a minor role (e.g.,
reviewing word lists or praising correct speech sound productions at
home). Additionally, a major goal with stuttering has been to minimize
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children’s awareness of their speech, whereas with phonology, the goal has
been to maximize that awareness. Yet many SLPs report their reluctance to
perform direct intervention with young children who stutter, preferring in-
stead to work with the child’s parents (Cooper & Cooper, 1996). At the same
time, these SLPs routinely employ direct techniques in the treatment of
phonological disorders in other young children.

These inconsistencies in the management of preschool children with
speech disorders are striking. In one situation, professionals fear they may
worsen the disorder and cause grave psychological harm by drawing chil-
dren’s attention to their difficulties, yet in the other situation, they do not
hesitate to focus children’s attention on their errors and to model and re-
quest a more appropriate way of speaking. Something is seriously wrong
when such vastly different approaches are being employed, particularly
when one approach is not supported by science.

STUTTERING AND CONCOMITANT
PHONOLOGICAL DISORDERS

During the past decade, the profession has experienced a burgeoning inter-
est in children who stutter and have a concomitant phonological disorder.
Reports have indicated that approximately 30% to 40% of children who
stutter also have a phonological disorder (e.g., Bernstein Ratner, 1995;
Conture, 2001; Conture, Louko, & Edwards, 1993; Louko, 1995; Melnick &
Conture, 2000; Wolk, 1998; Wolk, Blomgren, & Smith, 2000), prompting re-
searchers to examine the possibility that the two disorders may impact one
another. However, research to date has not provided convincing evidence
to demonstrate an interaction between stuttering and phonology (Nippold,
2002). Nevertheless, it is widely believed that a phonological disorder in a
young child who stutters can exacerbate the child’s disfluencies and fur-
ther, that attempts to treat the phonological disorder directly can worsen
the stuttering (e.g., Arndt & Healey, 2001; Bernstein Ratner, 1995; Conture,
2001; Louko, Conture, & Edwards, 1999).

To avoid this problem, it is widely recommended that young children with
concomitant disorders receive indirect treatment for both disorders (Bernstein
Ratner, 1995; Conture, 2001; Conture et al., 1993; Louko, 1995; Louko, Ed-
wards, & Conture, 1990; Louko et al., 1999; Wolk, 1998). To express their con-
cerns about the potential dangers of direct intervention for children who
stutter and have a phonological disorder, Louko et al. (1999) explained that
their goal was “to minimize the chances of winning the battle with the child’s
phonology, but losing the war by exacerbating and/or worsening the child’s
stuttering” (p. 135). Similarly, Bernstein Ratner (1995) recommended that the
SLP not correct any phonological errors in a child who stutters, claiming that
because of “trading relationships” between stuttering and phonology, such ef-
forts “are likely to exacerbate patterns of fluency failure” (p. 182).
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In this author’s view, the prevailing advice to employ an indirect ap-
proach to treatment with young children who stutter and have a concomitant
phonological disorder should be rejected. As argued in this chapter, such ad-
vice, although well-intentioned, is based on the following beliefs, none of
which is well-supported by empirical evidence: (a) stuttering and phonolog-
ical disorders have a high rate of co-occurrence; (b) “trading relationships”
exist between stuttering and phonology; and (c) treatment for phonological
disorders causes children to stutter. Following a discussion of these beliefs,
various treatment options are presented, and the existing clinical research is
examined. Finally, an approach that involves concurrent treatment of the dis-
orders using direct techniques is offered for consideration.

How Frequently do Stuttering
and Phonological Disorders Co-Occur?

Reports that 30% to 40% of children who stutter also have a phonological
disorder suggest a link between the two disorders, especially when con-
trasted with reports that 2% to 6% of nonstuttering children have a phono-
logical disorder (Bernstein Ratner, 1995; Conture et al., 1993; Louko, 1995;
Melnick & Conture, 2000; Wolk, 1998). Clearly, some children who stutter
also have a phonological disorder (Paden & Yairi, 1996; Throneburg, Yairi,
& Paden, 1994; Wolk, Edwards, & Conture, 1993), just as some children who
do not stutter have a phonological disorder. However, the 30% to 40% fig-
ure that is frequently cited should be interpreted cautiously.

Studies that examined the co-occurrence of stuttering and phonological
disorders have been analyzed in detail elsewhere (Nippold, 1990, 2001) so
will be summarized here briefly. Since the 1920s, at least 15 published stud-
ies have addressed this issue (Andrews & Harris, 1964; Arndt & Healey,
2001; Bernstein Ratner, 1998; Berry, 1938; Blood & Seider, 1981; Darley, 1955;
Louko et al., 1990; McDowell, 1928; Morley, 1957; Ryan, 1992; Schindler,
1955; Seider, Gladstien, & Kidd, 1982; St. Louis, Murray, & Ashworth, 1991;
Williams & Silverman, 1968; Yaruss, LaSalle, & Conture, 1998). Collectively,
reports of co-occurrence have varied widely from one study to another,
with some investigators reporting no differences between stuttering and
nonstuttering children in the frequency of phonological disorders (e.g.,
Bernstein Ratner, 1998; Ryan, 1992; Seider et al., 1982) and others reporting
a substantially higher frequency of phonological disorders in children who
stutter (e.g., Andrews & Harris, 1964; Darley, 1955; Louko et al., 1990;
Schindler, 1955; Williams & Silverman, 1968).

Unfortunately, many of the studies contained methodological weak-
nesses that limited the degree to which their findings could be generalized.
Examples of these problems include the absence of matched control groups
of nonstuttering children (Arndt & Healey, 2001; Blood & Seider, 1981; St.
Louis etal., 1991; Yaruss et al., 1998), the use of medical records or parental
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questionnaires to document phonological disorders instead of direct test-
ing of children’s speech (Andrews & Harris, 1964; Berry, 1938; Darley, 1955;
Seider et al., 1982), cursory examination of children’s phonological skills
such as the use of screening tools rather than detailed analyses of conversa-
tional speech (Bernstein Ratner, 1998; Morley, 1957; Ryan, 1992; St. Louis et
al., 1991), unclear diagnoses of stuttering (Yaruss et al., 1998) or of phono-
logical disorders (Louko et al., 1990), and the use of subjective scoring sys-
tems to document a phonological disorder (McDowell, 1928; Schindler,
1955; St. Louis et al., 1991; Williams & Silverman, 1968).

In addition, some of the studies examined clinical samples rather than
randomly-selected groups of children (e.g., Arndt & Healey, 2001; Blood &
Seider, 1981). It has been reported that many SLPs perceive themselves as
more competent to treat phonological disorders than stuttering (Kelly etal.,
1997) and that many lack confidence in their ability to treat children who
stutter (Cooper & Cooper, 1996). This suggests the possibility that children
affected by both disorders may have a greater chance of being treated by the
SLP than those whose only speech problem is stuttering. This is an impor-
tant question for future research. If it is demonstrated through science that
children who stutter and have a phonological disorder are more likely to re-
ceive treatment, this would emphasize the importance of employing ran-
dom selection procedures for research projects rather than recruiting
children from SLPs’ caseloads.

We return now to the question posed earlier: How frequently do stutter-
ing and phonological disorders co-occur? Because of the inconsistencies
and weaknesses in the literature described above, it is currently impossible
to answer this question. Clearly, additional research is necessary to address
the rate of co-occurrence for the two disorders.

Do “Trading Relationships” Exist
Between Stuttering and Phonology?

The term trading relationships implies that as the frequency of one behavior
increases (e.g., stuttering) the other declines (e.g., phonological errors), and
that positive changes in one domain (e.g., greater phonological accuracy)
come at the expense of the other (e.g., more stuttering). This intriguing hy-
pothesis, which implies that the two behaviors are somehow linked, ap-
pears in other aspects of childhood communication as well (e.g., Crystal,
1987; Masterson & Kambhi, 1992; Panagos & Prelock, 1982). For example,
Panagos and Prelock investigated syntactic development in 6-year-old
children who demonstrated language and phonological disorders. Their
findings indicated that, as children attempted to imitate sentences contain-
ing words with greater phonological complexity (e.g., CVCVCVC syllable
structure), the frequency of syntactic errors increased, particularly when
the sentences also contained greater clausal complexity (e.g., center-em-
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bedded declaratives). Their findings were interpreted as evidence for the
existence of trading relationships between phonology and syntax.

With stuttering, the concept of trading relationships has its roots in the
Demands-Capacities (DC) model (see chap. 4, this volume). According to
this model, disfluencies occur when communicative demands exceed a
child’s capacities in one or more areas of development, including linguistic,
motoric, emotional, and/or cognitive (Adams, 1990; Starkweather &
Gottwald, 1990). This implies, for example, that weaknesses in phonologi-
cal (linguistic) and/or articulatory (motoric) development could exacer-
bate stuttering if communicative demands on the child—either self-im-
posed or environmental—are excessive. In the treatment literature, the DC
model has been used to support the argument that, to minimize stuttering,
one should refrain from calling attention to any negative aspects of a child’s
speech, as would occur during direct intervention for a phonological disor-
der (Bernstein Ratner, 1995; Conture, 2001; Conture et al., 1993; Louko,
1995; Louko et al., 1990, 1999; Wolk, 1998). Notably, this argument harks
back to the words of Van Riper (1954), discussed earlier. However, if trad-
ing relationships do exist between stuttering and phonology, one might in-
terpret the DC model to argue, alternatively, that a phonological disorder
should be treated as quickly as possible to minimize its impact on the
child’s fluency.

Before drawing any conclusions concerning the DC model, it is empha-
sized that research has not supported the existence of trading relationships
between stuttering and phonology. Detailed analyses of these studies have
been described elsewhere (see Nippold, 2002) so are summarized here
briefly. One approach has been to calculate correlation coefficients between
the number of disfluencies children produce in conversation and the num-
ber of phonological errors that occur in their speech (Anderson & Conture,
2000; Louko et al., 1990; Ryan, 1992, 2001; Wolk et al., 2000; Yaruss &
Conture, 1996). If trading relationships exist between stuttering and pho-
nology, one might expect to find children with more severe stuttering to
have fewer phonological errors and vice versa (i.e., negative correlation co-
efficients). Alternatively, if phonological errors negatively impact fluency,
one might expect to find children with more severe stuttering to have a
greater number of phonological errors (i.e., positive correlation coeffi-
cients). Out of the six studies that employed this design, none yielded sta-
tistically significant correlation coefficients, failing to demonstrate trading
relationships.

Another approach to examining possible interactions between stutter-
ing and phonology has been to compare groups of children who stutter in
relation to the presence or absence of a phonological disorder (Wolk et al.,
1993; Yaruss & Conture, 1996; Yaruss, LaSalle, & Conture, 1998). If trading
relationships exist between stuttering and phonology, one might expect to
find that children who stutter and have disordered phonology (S + DP)
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would differ from those who stutter but have normal phonology (S + NP).
However, no statistically significant differences have been found between
these two groups in the nature or severity of their stuttering.

Investigators have also examined children’s stuttering severity in rela-
tion to their ability to articulate phonologically complex words such as
those containing multiple sounds or syllables, or later developing conso-
nants or clusters (Howell & Au-Yeung, 1995; Logan & Conture, 1997;
Melnick & Conture, 2000; Throneburg et al., 1994; Wolk et al., 2000). How-
ever, the results of these studies failed to demonstrate statistically signifi-
cant relationships between stuttering and the production of phonologically
complex words, regardless of the severity of children’s stuttering or the
presence or absence of a phonological disorder.

In summary, then, despite the persistent and varied efforts of researchers
to document the presence of trading relationships between stuttering and
phonology, none have been successful. Thus, there is no convincing evi-
dence that phonology influences stuttering or vice versa.

Does Treatment for Phonological Disorders
Cause Children to Stutter?

Although the answer to this question is often assumed to be yes (e.g., Arndt
& Healey, 2001; Bernstein Ratner, 1995; Conture, 2001; Louko et al., 1999), in
reality, it has yet to be tested through empirical research. Surprisingly, this
belief is based on anecdotal clinical reports rather than hard evidence. Ac-
cording to Edwards (1997), interest in the “stuttering-phonology connec-
tion” was prompted, in part, by the observation that “young children being
seen for their phonological problems sometimes became disfluent during
the course of remediation as their phonology improved” (p. 11). Similarly,
Conture (2001) expressed “growing suspicion ... that the therapy for cor-
rection or modification of the child’s speech sound difficulties may have, in
some as yet unknown way, contributed to the child’s emerging speech
disfluency problem” (p. 94). Based on these observations, Conture recom-
mended that children who stutter and have a phonological disorder receive
indirect treatment for the two disorders. Given the absence of scientific evi-
dence to support these recommendations, there is no reason to follow them,
and it is imperative that these issues be addressed through research.

TREATMENT OPTIONS FOR STUTTERING
AND CONCOMITANT PHONOLOGICAL DISORDERS

Ineffective Treatment

There is a lack of scientific evidence to support the three beliefs discussed
above. Yet they often serve as the basis for recommending indirect treat-
ment for young children who stutter and have a concomitant phonological
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disorder. Given that SLPs are left with the responsibility of planning the
most appropriate course of action, it is important to consider various op-
tions. Among these are the following: (a) treating the disorders concur-
rently using indirect techniques; (b) treating the disorders sequentially
using indirect techniques; (c) treating the disorders concurrently using di-
rect techniques; and (d) treating the disorders sequentially using direct
techniques. Bernstein Ratner (1995) expressed a preference for concurrent
intervention. In her view, treatment for phonological disorders often ex-
tends over a long period of time, and if treatment for stuttering is delayed
while phonology is being addressed, the fluency disorder is likely to have
anincreasingly negative impact on the child’s social, emotional, and educa-
tional development. By the same token, one could argue that if treatment
for the phonological disorder is delayed, the child is left to experience con-
tinued frustration resulting from poor intelligibility. For these reasons, it
seems appropriate to treat both disorders concurrently. The question then
becomes, should treatment employ direct or indirect methods? Bernstein
Ratner argued in favor of indirect methods, expressing concern that overt
correction of a child’s speech sound errors or fluency breakdowns can
cause stress, resulting in greater amounts of stuttering. However, as dis-
cussed throughout this chapter, there is limited scientific evidence to sup-
port this claim.

Surprisingly, of the four treatment options listed above, only the first has
been examined through research. Conture et al. (1993) conducted a study
thatinvolved eight children who stuttered, four having a concomitant pho-
nological disorder (SP group; mean age = 5:10) and four having normal
phonological development (S group; mean age = 5:11). The children partici-
pated in weekly group therapy sessions at a university clinic for 1 calendar
year, with each session lasting 45 minutes. Children in both the S and SP
groups received an indirect approach to the treatment of stuttering where
the SLP modeled slow and relaxed speech, and emphasized the use of ap-
propriate turn-taking skills and noninterrupting. Children were encour-
aged to adopt this speaking pattern and conversational style in the context
of games (e.g., Simon Says), and were praised when they did so. Addi-
tionally, children in the SP group received indirect treatment for their pho-
nological errors. This consisted of the SLP modeling the targeted sounds in
isolation, words, or stories, and engaging children in games where they
were rewarded for listening to differences between sounds (e.g., /s/ and
/z/) and attempting to produce certain sounds (e.g., /sh/, /th/). At no
time were children singled out for instruction or correction in relation to
their own phonological errors. Thus, in this investigation, no attempts were
made to “explicitly, overtly, or directly try to modify” (p. 76) a child’s stut-
tering or phonological errors.

Another component of treatment in the Conture et al. (1993) study was
parent counseling. While the children were receiving group therapy, their
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parents met with another SLP and were taught to modify their behaviors
when interacting with their children, emphasizing slow and relaxed
speech and appropriate conversational skills. They also were taught to
avoid criticizing or correcting their child’s speech or prompting the child
to speak fluently (e.g., “Say that again slowly” p. 75). Parents whose chil-
dren also had a phonological disorder were taught how to model the tar-
geted sounds without correcting the child’s errors or giving feedback. In
addition, all parents observed their children in group therapy where the
desired behaviors were modeled.

Comparisons between the beginning and end of the year indicated that
the frequency of stuttering had decreased in both groups of children (mean
decrease = 14% for the S group; 11% for the SP group). However, stuttering
actually increased for one child in the S group and for two children in the SP
group. For the SP group, the use of phonological processes had decreased in
all four children (mean decrease = 25%). Unfortunately, it was not reported
if any of the children had attained normal fluency (< 1% stuttering) or age-
appropriate phonological skills by the end of the year, and no data were re-
ported with respect to changes in parents’ speech behaviors as a result of
counseling or how this may have impacted the children’s speech. The ab-
sence of control groups of children matched on factors such as age, gender,
fluency, and phonology also makes it difficult to interpret this study. In par-
ticular, it is impossible to know if stuttering declined as a result of the inter-
vention program or because of other factors such as natural recovery (e.g.,
see Jones, Onslow, Harrison, & Packman, 2000; Mansson, 2000; Paden,
Yairi, & Ambrose, 1999; Yairi, 1997, Yairi & Ambrose, 1992, 1999). Similar
questions pertain to phonology. Given the children’s ages (5-8 years), some
of theimprovements that occurred during the year may have been develop-
mental, as this is a time when many later developing consonants are mas-
tered (e.g., Stoel-Gammon & Dunn, 1985). Again, the absence of control
measures makes it impossible to determine the sources of change in this in-
vestigation.

Effective Treatment

Given the paucity of scientific evidence concerning the treatment of stutter-
ing and concomitant phonological disorders, it is critical that research be
conducted in this area. Despite the profession’s strong preference for em-
ploying indirect methods of treatment with young children who stutter,
studies have demonstrated the effectiveness of direct techniques for children
notidentified as having a concomitant phonological disorder (e.g., Lincoln &
Onslow, 1997; Lincoln et al., 1997; Onslow et al., 1990, 1994). Based on the
positive results reported in these studies, support has grown for the view
that the treatment of stuttering should begin during the preschool years in
order to maximize its effectiveness and efficiency (Onslow, 1996).
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Similarly, studies that have employed direct techniques to treat phonolog-
ical disorders in children not identified as stuttering have yielded positive ef-
fects (Gierut, 1998; Kwiatkowski & Shriberg, 1993; Shriberg & Kwiatkowski,
1982,1990; Shriberg, Kwiatkowski, & Snyder, 1989, 1990). This suggests that,
in designing treatment for young children with concomitant disorders, it is
reasonable to draw on the findings from these two areas of clinical research.

With respect to stuttering, Onslow and colleagues (e.g., Harrison & On-
slow, 1999; Lincoln & Harrison, 1999; Lincoln & Onslow, 1997; Lincoln et al.,
1997; Onslow, 1996; Onslow et al., 1990, 1994) developed an effective evi-
dence-based approach called the Lidcombe Program. This approach takes ad-
vantage of the fact that young children who stutter—including those with
severe stuttering—have many instances of fluent speech. Essentially, the SLP
trains the child’s parents to provide positive reinforcement for fluency in the
form of praise (e.g., “Good talking,” “No bumpy words that time!”) or tangi-
ble rewards (e.g., stickers, chips, tokens) that immediately follow the desired
behavior—stutter-free speech. Most of the parent’s attention focuses on the
child’s fluent speech rather than the stuttering, especially at the outset of
treatment. As the child gradually produces greater amounts of fluent speech,
parents begin to correct instances of stuttering by commenting on the child’s
difficulties in a calm and supportive manner (e.g., “Oops, that was a sticky
one,” “That was abumpy word,” “I think I heard a stutter”), using a soft tone
of voice. Throughout intervention, reinforcement of fluency occurs far more
often than correction of stuttering (e.g., 5:1 ratio) because treatment is de-
signed to focus children’s attention on the adjustments they are making in
their speech mechanisms when fluent.

At the outset, the SLP demonstrates for the parents how to reinforce flu-
ency and occasionally to correct instances of stuttering. Parents begin toim-
plement these techniques in the clinic, under the guidance of the SLP, and
later in the home. The SLP carefully monitors the parent—child interactions
to ensure that they remain positive and fun for the child and free of frustra-
tion. Parents collect data by tape recording these interactions at home and
later analyzing them with the SLP. As the amount of fluent speech in-
creases, parents raise their expectations and ask the child to repeat a stut-
tered word fluently (e.g., “Let’s try that word again: baby”). When the child
is successful, overcorrections may be encouraged where the child is asked
to repeat the word fluently several times, with all of this followed by praise
or tangible rewards. As children continue to make progress, instances of
positive reinforcement of fluency and correction of stuttering occur less
predictably, and eventually, parents encourage their children to produce
longer stretches of fluent speech without immediate feedback (e.g., “Let’s
see if you can talk smoothly the whole time we’re at Sally’s house”). Over
time, children require less feedback from their parents, and are able to mon-
itor their speech independently. They also begin to generalize their newly
acquired fluency to different situations and conversational partners.



6. STUTTERING AND PHONOLOGY 109

According to Lincoln and Onslow (1997), a follow-up study of children
who received the Lidcombe Program when they were of preschool age (2 to
5years) indicated that many of them had maintained their fluency for up to
7 years. The researchers suggested that this level of success may have oc-
curred for several reasons: (a) children were treated when they were young,
before the stuttering had become a firmly entrenched pattern; (b) much of
the treatment took place in natural environments selected by the parent
rather than in the clinic, helping to promote generalization; (c) children
were encouraged to monitor their speech and to correct their stuttering;
and (d) many of the parents continued to monitor their children’s speech
and to correct instances of stuttering long after regular contact with the
speech clinic had ended.

Similarly, there is evidence to show that direct intervention for phono-
logical disorders in preschool children can be highly effective in promot-
ing age-appropriate speech sound development. Much of the research in
this area was summarized by Gierut (1998), who reported that a wide va-
riety of treatment methods have been shown to be effective and efficientin
the treatment of phonological disorders, yielding long term benefits for
children’s social, emotional, and educational development. In Gierut’s re-
view, the following procedures were among those considered to be espe-
cially important: (a) emphasis is placed on improving children’s
awareness of their speech, including their correct and incorrect produc-
tions of speech sounds; (b) the SLP models the target sounds, encourages
the children to produce those sounds, and provides corrective feedback;
(c) children learn to produce the target sounds first in isolation and later,
as they show progress, in increasingly difficult phonetic contexts (e.g.,
words, phrases, sentences, conversation); (d) efficient teaching involves a
combination of drill and play activities that are challenging yet interesting
and allow the child to be successful; (e) efforts are made to increase chil-
dren’s metalinguistic skills in relation to phonology (e.g., through the use
of minimal pairs where a child’s production of thin as fin might be high-
lighted in a game); and (f) the SLP attempts to build positive interpersonal
relationships with the children to secure a high level of motivation and co-
operation. When treatment is effective, children generalize their new pho-
nological skills to untrained linguistic contexts and speaking situations
beyond the clinic (Kwiatkowski & Shriberg, 1993). Many of these proce-
dures are exemplified in the work of Shriberg and colleagues who have
conducted numerous studies with young children (e.g., Shriberg &
Kwiatkowski, 1982, 1987, 1990; Shriberg, Kwiatkowski, & Snyder, 1989,
1990). In summary then, there is clear scientific evidence demonstrating
that stuttering and phonological disorders in young children can be
treated effectively through direct techniques, at least when each disorder
occurs in isolation. What remains to be learned is whether or not these
techniques are as effective when the two disorders co-occur and how they
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may need to be modified to achieve maximal improvements in children’s
fluency and intelligibility.

IMPROVING TREATMENT FOR CHILDREN
WITH CONCOMITANT DISORDERS: FUTURE NEEDS

Aspreviously discussed, no published studies have examined the effects of
concurrent treatment for stuttering and a concomitant phonological disor-
der using direct techniques. Given the data supporting the effectiveness of
direct intervention when the disorders occur in isolation, it is reasonable to
predict that it would be effective when they co-occur. Clearly, this hypothe-
sis must be tested through research where SLPs and clinical investigators
work collaboratively, sharing their expertise. In designing such a study,
methods successfully employed by Onslow et al. (e.g., 1990, 1994) and
Shriberg et al. (e.g., 1989, 1990), respectively, in the treatment of stuttering
and phonological disorders in young children could be combined. In addi-
tion to providing useful information concerning early intervention, such a
study could serve as a robust test of the hypothesis that direct intervention
for a phonological disorder in a young child who stutters can make the stut-
tering worse (e.g., Bernstein Ratner, 1995; Conture, 2001).

Ideally, large numbers of children would participate in this research and
each child could serve as his or her own control such that extensive baseline
data are collected before treatment begins. Upon starting treatment, each
child’s progress could be monitored closely in the clinic and at home on a
weekly basis. Following the formal completion of treatment, regular follow-
up evaluations could be carried out by the SLPs and clinical investigators.

GUIDELINES FOR PRACTICING
SPEECH-LANGUAGE PATHOLOGISTS

Meanwhile, in the absence of this vital research, what should an SLP such
as Clarice, mentioned earlier, be doing when faced with children such as
Ryan who present with concomitant speech disorders? Initially, the SLP
could address the child’s stuttering in the clinic as the parent is being
trained to identify and reward instances of fluent speech. Once the parent is
successful in implementing these procedures, the focus in the clinic could
shift to phonology using traditional techniques, as described above. Of
course, as the child’s phonology improves in longer and more complex lin-
guistic units (e.g., words, sentences, conversation), it will be important for
the SLP to continue to reinforce fluency and occasionally to correct in-
stances of stuttering and for the parent to continue this at home. Given the
concerns that have been raised about the possibility of making the stutter-
ing worse by focusing on the child’s phonology (e.g., Conture, 2001), it will
be important to monitor children closely for any increases in stuttering in
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relation to improvements in phonology. However, given the absence of
data showing that direct intervention for phonology worsens stuttering,
there is no reason to avoid direct techniques.

At the conclusion of treatment, a successful outcome would yield im-
provements in children’s fluency and phonological skills to the point where
their speech is indistinguishable from that of their peers with age-appropri-
ate speech development, matched on factors such as age, gender, and lin-
guistic, cultural, and socioeconomic background. Of course, the most
important measure of success would be that all of these improvements oc-
cur before children are left to suffer the debilitating effects of chronic stut-
tering and a persistent phonological disorder. The available evidence
suggests that SLPs have at their disposal the tools to accomplish just such a
goal through the direct treatment of co-occurring stuttering and phonologi-
cal disorders.
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This chapter is based on a paper first presented at the 2002 University of Geor-
gia State of the Art Conference on evidence-based treatment of stuttering.
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It is generally accepted that most preschool and early school-age children
who stutter will recover without the direct benefit of professional help,
usually within the first few years of onset (Yairi & Ambrose, 1999). Recent
studies have reported rates of unassisted recovery during early childhood
ranging from 50% to 74% (e.g., Brosch, Haege, Kalehne, & Johannsen,
1999; Mansson, 2000; Yairi & Ambrose, 1999). This recovery is often so
complete that the children’s recovered speech is perceptually indistin-
guishable from that of normally fluent children (Finn, Ingham, Ambrose,
& Yairi, 1997).

It is also widely believed that early childhood stuttering is highly re-
sponsive to professional intervention (Curlee, 1999a). Numerous studies
have reported on the benefits of treatment for early childhood stuttering,
although few are actually supported by scientific evidence (Cordes, 1998).
Still, a high percentage of school speech-language pathologists (70%)
agree that they are successful in treating preschool children who stutter
(Brisk, Healey, & Hux, 1997) and treatment research shows that manage-
ment of early childhood stuttering often requires minimal treatment time
and usually results in satisfactory, long-term outcomes (e.g., Onslow &
Packman, 1999).
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But what happens to those children who continue to stutter into their
elementary school age years and beyond? It is widely believed that the
longer they live with the disorder, the more persistent, complex, and
chronicitwillbecome (e.g., Guitar, 1998; Van Riper, 1982). Unassisted re-
covery becomes less and less likely and the need for treatment becomes
more and more likely. In fact, by the time stuttering has persisted into ad-
olescence, the disorder is typically viewed as highly resistant to change
and difficult to manage (Conture, 1996; Daly, Simon, & Burnett-
Stolnack, 1995; Van Riper, 1982). Conture (1996), for example, in a recent
review of stuttering treatment efficacy stated “... teenagers’ fluency
problems make them among the ‘toughest clinical cases” a speech-lan-
guage pathologist must manage” (p. S23). Similarly, Cooper (1987) ar-
gued that when stuttering persists for 10 or more years, this is
characteristic of a problem that is essentially incurable—it can be allevi-
ated but not eradicated.

Clinician surveys and treatment studies appear to support this view.
School speech-language pathologists agree that stuttering treatment is
less and less successful as the age level of their stuttering clients advances
from elementary to high school levels (Brisk et al., 1997). Treatment re-
search findings documenting long-term stuttering treatment outcome
based on adolescents and adults are consistent with this picture. Evidence
shows that treatment of persistent stuttering requires considerable pro-
fessional and economic resources, substantial treatment time, and out-
comes that for almost one third will include relapse within 6 to 12 months
post-treatment or an improvement that is considered unsatisfactory
(Boberg & Kully, 1994; Hancock et al., 1998; Onslow, Costa, Andrews,
Harrison, & Packman, 1996).

But in the midst of this rather negative portrayal, there is an often-
overlooked body of research suggesting that persistent stuttering isnot
always as intractable as widely believed. There is evidence suggesting
that stuttering is sufficiently changeable that adolescent and adult
aged speakers who stutter are capable of improving to a degree that
they no longer consider themselves handicapped by stuttering and
some even recover to the extent that they are essentially perceived as
normally fluent speakers. This improvement in many cases occurs
without the benefit of professional help and it appears that most
learned to self-manage their disorder. This chapter examines the evi-
dence that supports these statements and focuses on the following
questions: Why has the phenomenon been ignored, what are rates of re-
covery after childhood, what are subjects’ perceived reasons for recov-
ery, and what are the implications of these findings for understanding
recovery from stuttering?
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UNASSISTED RECOVERY FROM STUTTERING AFTER
CHILDHOOD: AN OVERLOOKED PHENOMENON

Speech-language pathologists are often surprised to learn that adolescents
and adults who stutter have been successfully managing their stuttering
for centuries without professional help (St. Louis, 2001). Bormann (1969),
for example, provided an account of the 17th-century Colonial American
clergyman and author, Cotton Mather, who self-managed his stuttering
when he was 18 years old by practicing speaking slowly and deliberately.
Similarly, Wingate (1997) described an account from the late 1800s from a
speech-related journal, The Voice, in which a dentist depicted overcoming
his stuttering by practicing reading aloud slowly and deliberately while
moving his lips but keeping his teeth touching.

There are also many contemporary accounts of self-managed recovery
during adulthood. For example, Heltman (1941) provided a brief account
of amale with a severe stuttering disorder who during his high school and
college years conquered his problem by developing public speaking skills
and actively competing in speaking contests and debates. Freund (1970)
detailed a self-improvement regimen that he began when he was 35 years
old that included practicing speaking in a smooth, melodic manner in a
variety of speaking situations that eventually led to reductions in his
avoidance behavior. St. Louis (2001) presented several personal stories
from people who stutter who successfully dealt with their disorder dur-
ing adulthood by changing their speech patterns (see pp. 155-157), reduc-
ing their avoidance behavior (see p. 118), or by increasing their self-
confidence by engaging in public speaking (see p. 105). More recently, An-
derson and Felsenfeld (2003) conducted a thematic analysis of interview
material obtained from six individuals who had recovered after child-
hood—three without the benefit of treatment—and characterized their
primary reasons for recovery as a conscious decision to change, an in-
crease in self-confidence, and active changes in speech behavior. Finally,
numerous large-scale surveys of recovered speakers have consistently re-
ported similar accounts of self-managed recovery during adolescence
and adulthood (e.g., Finn, 1996; Shearer & Williams, 1965; Sheehan &
Martyn, 1966).

Several authorities have also independently reviewed the literature on
unassisted recovery and they have all arrived at the same conclusion: Many
speakers recover from stuttering during adolescence and adulthood and
most have managed to do so on their own (see Ingham, 1983, pp. 131-132;
Sheehan, 1979, pp. 197-199; Wingate, 1976, pp. 117-118). This consensus is
quite remarkable because these same authorities have otherwise held
starkly opposing viewpoints on the nature and treatment of stuttering.
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It appears then that late recovery from stuttering without treatment is a
long-recognized, well-documented phenomenon, yet it is surprisingly
overlooked in most contemporary, comprehensive accounts of stuttering.
The most widely used textbooks on stuttering (Ratner, 2001), for example,
essentially subscribe to the conventional view of recovery from stuttering.
That is, unassisted recovery during childhood is usually mentioned but
self-managed, late recovery is rarely, if ever, cited.'

There are several reasons that may explain why this phenomenon has
been ignored. First of all, stuttering has long been viewed from a clinical
perspective. In other words, clinicians and researchers are more likely to
encounter and study persistent stuttering and thus they are more likely to
understand the disorder from this perspective. In contrast, they are far less
likely to encounter people who recover without treatment (Blaker,
Harbaugh, & Finn, 1996/1997) and thus they are less likely to be aware of
the phenomenon or see its relevance to understanding the disorder. Sec-
ond, the general population regards stuttering as a disorder that can not be
effectively changed on the basis of personal effort (i.e., self-control and will-
power), unlike other health problems such as obesity or even drug addic-
tion in which they believe personal effort can make a difference (Furnham
& McDermott, 1994). Accordingly, professional help is viewed as the only
pathway for managing the disorder. Third, there is growing evidence that
stuttering is a genetically predisposed, neurophysiologic disorder. This im-
plies that because it is biologically based, it will less readily respond to tech-
niques that are behavior oriented, let alone those that are self-directed
(Ingham, 1990). Fourth, research findings on unassisted recovery have of-
ten challenged long-held, widely favored views about stuttering. Because
of this, some authorities have argued rather convincingly that these contra-
dictory findings have been readily dismissed and even suppressed
(Ingham, 1983; Wingate, 1976, 1997). Finally, there are many unresolved
methodological and conceptual issues surrounding much of the research
on unassisted recovery, such as definitions of recovery and methods for
verifying past stuttering behavior. As a result, much doubt has been raised
about the meaning and relevance of these findings for understanding re-
covery from stuttering (Finn, 1998).

The main issue in ignoring the evidence that recovery occurs after child-
hood is that an incomplete, one-sided view of persistent stuttering is more
likely to prevail. Such a curtailed view may have negative implications for
both theoretical and clinical perspectives of the disorder. Perhaps then it is
time to reconsider a more complete account of persistent stuttering. The re-

'The author and independentjudge (a student in Speech and Hearing Sciences at the Uni-
versity of Arizona) independently examined six textbooks authored or edited by Conture
(2001), Curlee (1999b), Curlee & Siegel (1997), Guitar (1998), Manning (2001), and Shapiro
(1999). Both the author and independent judge agreed that whereas unassisted recovery
during childhood was typically acknowledged, unassisted recovery after childhood typi-
cally was not.
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mainder of this chapter therefore examines the research literature on unas-
sisted recovery during adolescence and adulthood and considers its
implications for understanding recovery from stuttering.

UNASSISTED RECOVERY DURING ADOLESCENCE
AND ADULTHOOD: THE EVIDENCE

Rates of Late Recovery

How often is unassisted recovery occurring during adolescence and adult-
hood? To answer this question, it is necessary for research to meet two crite-
ria: (1) subjects were adolescents or adults at the time of the investigation
and (2) they were also able to estimate their age or age range when they be-
lieved they had recovered from their stuttering. Five reports that met these
criteria are listed in Table 7.1.

Asseenin Table 7.1, for these reports the age range of subjects at the time
of investigation was 17 to 56 years and, on average, 28.5% (range = 21.5%—
36%) were females and 71.4% (range = 64%-78.2%) were males. Subjects
were usually obtained from academic settings and most were university
students (see Table 7.1). Because investigators did not report estimated age
at recovery in terms of childhood or adolescence, data from these reports
were reanalyzed using 12 years old as the lower age limit for adolescence
based on the following definition: “The exact period of adolescence, which
varies from person to person, falls approximately between the ages 12 and
20 ...” (Columbia Encyclopedia, 2001, para. 1). However, for two reports
(see Table 7.1) it was necessary to use 11 years old because investigators
asked subjects to estimate their age at recovery based on 3-year age ranges
with 11 to 14 as one of the required selections. This lower age limit seemed
acceptable because 11 years old has also been used to describe adolescents
in stuttering treatment research (i.e., Boberg & Kully, 1994).

Table 7.1 shows that on average, 70.7% of the subjects estimated that
their age of recovery was during adolescence or adulthood (range = 56.9%—
90%).” The remaining subjects recovered during their childhood years (M =
29.3%, range = 10%-43.1%).’ Only two reports provided sufficient informa-
tion to determine recovery rates for males and females and the results were

*The reliability of the author’s estimates for Table 7.1 was evaluated. An independent
judge (see Footnote 1) was provided with copies of the reports from Table 7.1 and the defi-
nition of adolescence. The judge was instructed to calculate the percentage of subjects that
recovered during adolescence and beyond for each report. Agreement between the author
and judge was 80% (4 /5 percentages). Disagreement occurred because of an error found in
one of the reports. Shearer and Williams (1965) identified 58 recovered subjects, but on
page 288 in Table 1 of their report that summarized the subjects” age at recovery, the total
was 59 subjects.

*Recovery during early childhood is probably underreported in these studies because
many respondents would probably not remember their childhood stuttering and, thus,
would not nominate themselves as persons who used to stutter.
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decidedly mixed. Both reports agreed that over 80% of the females recov-
ered during adolescence (see Table 7.1); but for males the rate of late recov-
ery from one report (87.5%) was double that of the other (43.8%).

Subjects’ Perceived Reasons
for Late Recovery From Stuttering

What do people believe was the basis for their recovery from stuttering es-
pecially when it occurred without treatment? Several reports on unassisted
recovery have described subjects’ perceived reasons for recovery and these
results are summarized in Table 7.2. Because most are the same reports de-
scribed in Table 7.1 it is reasonable to assume that subjects were usually de-
scribing their reasons for late recovery from stuttering as well.*°

For each report, reasons for recovery were assigned to one of four catego-
ries and these categories and their definitions were as follows: Self-change
referred to reasons that indicated speakers managed or modified their own
behavior, thoughts, or feelings in order to control or eliminate their stutter-
ing without the benefit of professional help; Don’t Know referred to speak-
ers who were unable to speculate why a reduction or removal of stuttering
symptoms had occurred; Therapy referred to improvement that speakers
directly attributed to systematic treatment from a trained clinician; and
Other referred to reasons that did not fit well into the other three categories.

As shown in Table 7.2, self-change was the most frequently reported rea-
son for recovery.® These reasons typically consisted of subjects modifying
their speech behavior, altering their attitudes towards their speech or them-
selves, and actively participating in different speaking situations. Subjects
usually mentioned more than one reason and oftentimes these reasons
co-occurred with each other. Quarrington (1977), for example, stated that
virtually all of the subjects:

... had adopted new attitudes toward speaking situations, new concepts
about themselves as speaking individuals. On the other hand, nearly all had

“Lankford and Cooper (1974; see Table 7.1) did not report subjects’ perceived reasons for
recovery. They did, however, ask the subjects’ parents if they advised their child on how to
overcome stuttering. Seventy-nine percent of the parents said, they made suggestions such
as: “ ‘start over’ closely followed in frequency by ‘slow down.” Other suggestions frequently
offered were reported to include these: ‘think before you speak,” ‘take your time,” ‘wait a
minute,” and ‘stop and start over” ” (p. 178).

®Quarrington (1977) did not report age at recovery. However, he did state that these were
subjects “who claimed to have stuttered as adolescents or into adulthood [and] ... attained
fluency rather late in development without benefit of any professional assistance of any
sort” (p. 79).

SThe reliability of the author’s estimates was evaluated. An independent judge (see Foot-
note 1) was provided with the four categories, their definitions, and copies of the reports
from Table 7.2. The judge was instructed to assign the reasons for recovery from each report
and calculate the percentage of subjects. Agreement between the author and judge was
95.8%.



TABLE 7.2

Subjects’ Perceived Reasons for Late Recovery (Percentage of Total Subjects)

From Past Reports

Author(s) Year

Self-Change

Don’t
Know

Therapy Other

Johnson (1950)
(N =23)

Shearer &
Williams (1965)
(N =58)

Wingate (1964)
(N =50)

Martyn &
Sheehan (1968)
(N =48)

Quarrington
(1977)
(N =27)

Speaking slowly, careful planning, sometimes

an increase in maturity and confidence
(39.1%)

Entering speaking situations, sometimes an

increase in maturity and confidence
(13.0%)

Increase in maturity and confidence only
(8.7%)

Speaking more slowly: often combined with

other activities listed below

(69%)

Thinking before speaking

(43%)

Achieving greater self-confidence
(26%)

Becoming more aware of problem
(22%)

Speaking more deliberately

(20%)

Relaxation

(19%)

Change in attitude toward self and/or
speech

(40%)

Practice speaking in different situations
(16%)

Change in speaking behavior

(10%)

Relaxation

(2%)

Self-therapy: such as slowing down and
change in attitude

(62.5%)

Change in attitude and speech behavior
(74%)

Undecided
(17.4%)

N/A

Don't
know
(10%)

Don't
know
(8.3%)

Don't
know
(26%)

Speech N/A
Therapy
(21.7%)

N/A N/A

Speech Environ-
Therapy mental
(10%) Change
Psychotherap  (8%)

y
(4%)

Speech Other
Therapy (27.1%)
(2.1%)

N/A N/A

Note. Reasons for recovery are, for the most part, paraphrases of the category items or wording
used in the original reports. Johnson’s (1950, see Appendix, p. 75) raw data were re-analyzed in
order to account for 100% of the subjects since multiple reasons for recovery were often reported.
Sheehan presented subjects’ reasons for recovery in only two of three reports (Martyn & Sheehan,
1968; Sheehan & Martyn, 1966). Martyn and Sheehan’s (1968) data were used here because it
incorporated data from the 1966 report. Unfortunately, the two studies are not easily compared
because the response items for the recovery question were altered across the two reports (see Q. 14:
Martyn & Sheehan; Sheehan & Martyn). Wingate (1964) listed primary and secondary factors (see
Table 5, p. 316); but for ease of presentation, only the primary factors are listed here and, when

appropriate, some of the primary factors were combined.
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also made some specific new attack on the speech process itself. The simplic-
ity of these speech changes was striking. Typically the new speech patterns
consisted of one principle such as “speaking slowly” or “talking more
clearly” or “speaking in a deeper or firmer voice.” (p. 79)

Moreover, he added that “[t]heir goal was immediate fluency in a speaking
manner that they judged as either natural or at least a completely accept-
able way of speaking” (p. 79).

Wingate (1964) also indicated that several subjects identified more than
one reason for their recovery. He referred to these as primary and second-
ary reasons and though he did not specify how these reasons correlated
with each other; he illustrated many of them in a later report. For example,
change in attitude toward speech (see Table 7.2) was described by one subject
as “the fact that I admitted openly I stuttered and didn’t try to pretend I
didn’t” (Wingate, 1976, p. 102). Another subject described a change in atti-
tude toward self (see Table 7.2) as “an acceptance of myself, an increasing
awareness of my capabilities and limitations” (p. 102). Change in attitude
also reflected motivation and persistence as suggested by this subject state-
ment: “the knowledge that my father’s youngest sister had overcome stut-
tering and the support my aunt gave me to persevere toward the same end”
(p. 102). Practice speaking in different situations (see Table 7.2) was repre-
sented by subject statements such as “having to speak before groups
through debate and public speaking in school, and of having to prepare and
practice presentation” or “practice and a lot of speaking to gain self-confi-
dence” (p. 102). Finally, change in speaking behavior (see Table 7.2) was illus-
trated by speech modifications such as “speaking more slowly” or “breath
control and learning to relax before speaking or reading outloud” (p. 102).

Johnson (1950) listed subjects’ reasons for recovery and, again, more than
one reason was sometimes mentioned, as the following examples from four
subjects suggests: Case No. 17: “planning thoughts, breathing with diaphram
[sic], not thinking about speech,” Case No. 15: “socializing with people,” Case
No. 6 “increased activities,” Case No. 3: “maturity and concern over speech,”
and Case No. 12: “maturity and good rationalization” (pp. 26-32).

Shearer and Williams (1965) also reported that subjects described more
than one reason for self-recovery. The most frequently reported reason was
“speaking more slowly” which:

... was usually mentioned in connection with some other activity. Typical re-
sponses were: “I tried not to speak until I was ready to slow down,” “I began
to realize the problem at that age and tried to pronounce things more deliber-
ately,” and “Speak more slowly and think first about what you are going to
say.” (p. 289)

Finally, Martyn and Sheehan (1968) did not report if subjects mentioned
more than one reason. But the term, self-therapy, that they used to character-
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ize subjects” accounts of recovery clearly included several possible attribu-
tions as seen in the following definition they used for this term: “taking
some action such as talking more, enrolling in speech courses, slowing
down, or otherwise taking the initiative and attacking the problem in some
positive way” (p. 304).

As shown in Table 7.2, the second most commonly reported reason for
recovery was subjects did not know why they had improved. Quarrington
(1977) elaborated that these were “subjects who were not their own thera-
pists, but apparently recovered from stuttering without primary cognitive
changes or deliberate attempts to modify their speech” (p. 81). Further, he
speculated that there might be a genetic basis for their recovery because
most of these subjects also reported a family history of stuttering in concert
with noticeable fluctuations in their stuttering severity over time.

The third most frequently mentioned reason was subjects believed that
their improvement was the result of professional help, usually speech
therapy (see Table 7.2). The successful treatment approach was quite dif-
ferent for each study. Johnson (1950), for example, reported that treatment
consisted of speaking drills, reading poems and “dramatic interpreta-
tion.” In contrast, Wingate (1964) described symptomatic therapy which
consisted of well-known techniques such as reducing fear and avoidance,
building a stronger sense of self, and developing a better understanding
of stuttering.

The final reasons cited for recovery in Table 7.2 were described as Other
(27.1%) or Environmental change (8%). Neither Martyn and Sheehan (1968)
or Wingate (1964), who reported these reasons respectively, provided ex-
amples or specified what they believed subjects meant when these reasons
were reported.

Reported Outcomes of Late Recovery

Most of the reports listed in Table 7.2 also indicated the status of the sub-
jects” recovered speech behavior at the time of the investigation as based on
investigator judgment or subject self-report. Quarrington (1977), for exam-
ple, stated that all of the subjects in his study were normally fluent at the
time of the interview. Johnson (1950) also judged that 91% of the subjects
were normally fluent from a 45-minute face-to-face interview. But, 65% of
these subjects reported that they still had a tendency to stutter, including
61% of the subjects who recovered after childhood. Wingate (1964) reported
that 50% of the subjects described their speech as normally fluent and 50%
reported that:

[t]hey are usually normally fluent ... [but] not entirely free of stuttering ten-
dencies. However, they also indicated that these tendencies present no prob-
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lems in communication or adjustment and that they are now accepted as
normal speakers. The usual account ... is that some minimal and transitory
stuttering might reappear under conditions of particular stress, but that it can
be controlled readily. Also, they reported that they are not regarded by their
friends and acquaintances as stutterers, and that most people are not aware
that they might occasionally “really” stutter. (p. 313)

Similarly, Shearer and Williams (1965) said that although 64% of their
subjects reported some occasional stuttering, they were nonetheless con-
sidered by themselves and acquaintances as normal speakers. They also
reported that many subjects (81%) who recovered after childhood re-
ported a greater tendency to stutter than subjects who recovered during
childhood (30%).

Finally, Martyn and Sheehan (1968) did not comment on their subjects’ re-
covered speech behavior. They did, however, find that some subjects (46%)
still had some fear of stuttering, but they were significantly fewer than the
number of subjects (97%) who still had a persistent stuttering problem.

Late Recovery from Stuttering: Conclusions

Two conclusions are obvious from this re-examination of reports on late
recovery from stuttering. First, a high rate of recovery without treatment
occurs during adolescence and adulthood. It also appears that females
who stutter are more likely to recover than males, a trend also evident
during early childhood (Yairi & Ambrose, 1999). Second, at least two
thirds of speakers who recover after childhood believe it was because of
self-change, their own efforts to reduce or eliminate stuttering without
professional help. Furthermore, these self-regulated efforts resulted in
speech fluency that was reportedly functional and usually perceived as
normal by everyday contacts as well as the investigators who studied
them. Occasional stuttering was more likely to occur with late recovery,
but this tendency was highly situational and easily managed. Fear of stut-
tering may still linger for some; but for mostitnow appears tobe absent.
Two methodological concerns, however, moderate the strength of
these conclusions. The first and most critical is that most of these reports
obtained self-report data to determine if recovered subjects had a recog-
nizable stuttering problem in the past, but only one (see Lankford & Coo-
per, 1974) crosschecked these reports with people who were familiar with
the subjects’ past stuttering problem. This absence of collateral evidence
can introduce doubts about subjects’ claims that they in fact recovered
from an actual stuttering problem rather than an over reaction to normal
disfluency (Finn, 1998). The second and less critical concern is that some
reports (e.g., Johnson, 1950; Martyn & Sheehan, 1968; Wingate, 1964) in-
cluded subjects who had received some treatment for their stuttering.
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This, of course, raises questions about claims that they recovered without
professional help. But these concerns are mitigated, first because many
subjects claimed that they continued to stutter after treatment (e.g.
Sheehan, 1979) and second because some subjects did in fact acknowledge
that their recovery was due to treatment (see Table 7.2). Recent research
has resolved some of these methodological concerns.

UNASSISTED RECOVERY DURING ADOLESCENCE
AND ADULTHOOD: RECENT RESEARCH

Methodological Developments

The use of collateral reports is perhaps the most practical methodological de-
velopment in recent years for retrospective investigations of unassisted re-
covery. The validity of recovered speakers’ claims that they used to stutter is
crosschecked with people who knew them in the past when the stuttering
problem was evident. However, a concern with relying on the stuttering
judgments of nonprofessionals is that they may mistake normal disfluencies
for a stuttering problem. Finn (1996), however, demonstrated that collaterals
were able to accurately identify a recognizable stuttering problem and dis-
tinguish it from normal fluency. Therefore, collateral evidence can provide a
straightforward method for independently confirming recovered subjects’
claims that they used to stutter and, thus, insuring that they recovered from a
valid stuttering problem. The following report utilized this methodology
when investigating late recovery without treatment.

Subjects’ Perceived Reasons for Late Recovery

The following results are from an unpublished study on unassisted recov-
ery during adolescence and adulthood. The purpose of this study was to
examine subjects’ perceived reasons for late recovery without treatment.
The participants consisted of 35 adults (23 males, 12 females) who were
self-defined as recovered from stuttering without treatment. Their average
age at time of the study was 49.9 years (Mdn =47, SD =13.8) with a range of
23 to 85 years. Based on collateral reports, all subjects were judged as speak-
ers who used to stutter. All subjects confirmed that their recovery was inde-
pendent of any past treatment that they may have received.

All subjects estimated that their recovery occurred during adolescence
or adulthood. Mean age of recovery for males was 25.9 years (Mdn = 23,
SD =11.7, range 13-57 years) and for females was 24.1 years (Mdn = 19.5,
SD =14.7, range 12-59 years). Thirty-four percent (7 males, 5 females) of
the subjects reported a family history of stuttering and five (2 males, 3 fe-
males) of them reported that this included a history of recovery.
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In either a face-to-face or telephone interview, subjects were asked, “Tell
me about your recovery from stuttering.” The interviews were audio taped
and independently transcribed by a professional typist. A content analysis
was used to analyze, categorize, and quantify the interview material. The
content analysis protocol consisted of a set of recovery categories and defi-
nitions. The categories and definitions were developed on the basis of fac-
tors that had been reported in previous research investigating unassisted
recovery from stuttering in adults (see Finn, 1996 for details). Five graduate
students were trained as judges on (a) the use of the protocol, (b) the cate-
gory definitions, and (c) the scoring procedures. They were provided with
transcripts of the subjects” interviews and instructed to independently
score the interview material. The frequency of categories scored by the
judges was tabulated for all subjects. Only categories that were agreed
upon by atleast four of the five judges, in other words 80% agreement, were
included as reasons for recovery for the following descriptive analysis.

Table 7.3 displays the reasons that subjects believed played a role in their
recovery without treatment. Because the majority of subjects (83%) re-
counted two or more reasons, the table first shows the number of subjects
for each category and then the most frequent coinciding reason. Only three
subjects identified a single reason and these were so atypical that they did
not fit into the main categories (see Other in Table 7.3). Don’t Know was also
a category included in the content analysis (see Finn, 1996), but all subjects
provided a reason for recovery so this category was omitted from the table.

As seen in Table 7.3 most subjects (60%) reported that they deliberately
changed their speech behavior. Consistent with past research, these
changes usually included speaking more slowly, taking a deep breath, and
thinking before speaking. Also consistent with past research, many sub-
jects (54.3%) said that motivation—a conscious decision to change—was re-
lated to their improvement and, in many cases (68%), this coincided with a
change in speech behavior. Less than one half of the subjects (40%) men-
tioned a change in self-perception—defined as a deliberate re-evaluation of
one’s self-image as a person who stutters—but, interestingly, this usually
co-occurred with a change in speech behavior. Surprisingly few subjects
(28.6%) reported speaking more deliberately (i.e., actively speaking in diffi-
cult situations associated with stuttering); however, motivation was a
clearly related co-factor. There were also very few subjects who reported en-
vironmental change (20%)—defined as a change in home, community, or oc-
cupation—and relaxation (20%)—defined as a reduction in physical or
mental stress. Although in both of these cases, a change in speech behavior
was typically a correlated reason. Similarly, few subjects (20%) said that
they changed their attitude toward stuttering, which was defined as delib-
erate modification in one’s evaluation of stuttering and included being
more publicly open about stuttering and increased self-awareness of the
circumstances and behavior involved in stuttering. Finally, the fewest
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TABLE 7.3
Subjects’ Perceived Reasons for Late Recovery
From Stuttering Without Treatment

Perceived Reasons for Percent Most Frequently Reported

Unassisted Recovery (N=235) Co-Occurring Reason

Change in speech behavior 60.0% Motivation 62%
(21/35) (13/21)

Motivation 54.3% Change in speech behavior 68%
(19/35) (13/19)

Change in self-perception 40.0% Change in speech behavior 57%
(14/35) (8/14)

Speaking more deliberately 28.6% Motivation 90%
(10/35) (9/10)

Other 22.9% Change in self-perception 50%
(8/35) (4/8)

Change in environment 20.0% Change in speech behavior 57%
(7/35) 4/7)

Relaxation 20.0% Change in speech behavior 71%
(7/35) (5/7)

Change in attitude toward 20.0% Motivation 43%

stuttering (7/35) 3/7)

Maturation 11.4% Change in self-perception 75%
(4/35) (B/4)

number of subjects (11.4%) reported maturation as their primary reason for
improvement. In this case, maturation was defined as an unintentional
change that occurred over time as the result of developmental bodily or at-
titudinal changes. Attitudinal change seems most likely because most of
these subjects also reported a change in self-perception as a related reason.

Twenty-three percent of the subjects reported Other reasons for improve-
ment that could not be easily categorized and they included factors such as
practice speaking using a mirror, practicing yoga, reading about stuttering,
and spiritual guidance. But, these subjects also reported co-occurring reasons
for improvement such as a change in speech behavior, relaxation, and change
in self-perception. Only three subjects related singular reasons for change that
have not been reported in past research. Briefly, these reasons included the in-
gestion of cough syrup, learning to play a wind instrument, and a cranial-sa-
cral adjustment that required the long-term use of a dental molding.

An overall examination of these reasons for recovery indicates that at
least 80% (28/35) of the subjects actively changed their behavior, thoughts,
or feelings in order to modify their stuttering problem. Consistent with past
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research, subjects actively engaged their stuttering problem and attempted
to modify both their speaking behavior and their attitude toward them-
selves and their speech problem. The remaining subjects (7/35) described
reasons for change suggesting that they believed they either grew out of the
problem or their recovery was an unintended byproduct of some other
change such as learning to play a wind instrument.

During the study, subjects were also asked to describe their current
speech. More than one half (62.9%) said that their speech was typically flu-
ent with only occasional stuttering and the remainder (37.1%) said that it
was normal or fluent. Some of these subjects (1 = 12) also participated in a
perceptual study to determine if listeners could differentiate the speech of
unassisted recovered speakers from normally fluent speakers (see Finn,
1997). The results showed that the speech of subjects who reported an occa-
sional tendency to stutter were perceptually different and more unnatural
sounding than normal speakers, but recovered speakers who reported no
tendency to stutter were not perceptually different and just as natural
sounding as normal speakers. At the same time, all of the unassisted recov-
ered speakers attained more natural sounding speech than most treated re-
covered adults (see Finn, 1997). This may mean that speech outcomes from
unassisted recovery are more functional than speech from treated recovery.

SUMMARY AND IMPLICATIONS

The conventional view of stuttering after childhood is that the disorder be-
comes resistant to change and difficult to manage. Although treatment out-
come research based on adolescents and adults who stutter supports this
view to some extent, it is not based on a complete account of all adolescents
and adults who have ever stuttered. Contrary to popular perception some
adolescents and adults recover from persistent stuttering and, more signifi-
cantly, this recovery often occurs on the basis of their own self-help efforts
and without professional help. Their resulting speech fluency may not al-
ways be perceived as completely normal or natural but it is still functional
foreveryday purposes and although there may be occasional stutters, these
are easily self-managed.

Itis clear that a more complete view of the course of persistent stuttering
after childhood is that there is not one but two pathways: One is persistency
and the other is recovery. What are the implications of this view especially
when examined relative to early childhood recovery?

First, it is unclear if factors that influence pathways of recovery and per-
sistency after childhood are similar to those reported during early child-
hood. For example, based on studies of early childhood recovery,
epidemiological research suggests genetic factors such as sex and family
history may underlie recovery and persistence (Yairi & Ambrose, 1999).
Similar to early recovery there does appear to be a sex effect during late re-
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covery because females who stutter are more likely than males to recover
later in life, although there is some contradictory evidence (see Table 7.1).
Research investigating early childhood recovery also shows that there may
be familial patterns of recovery and persistence, where recovered speakers
are more likely to have family members who also recovered (Ambrose,
Cox, & Yairi, 1997). Unfortunately, researchers investigating late recovery
rarely asked subjects if there was a family history of recovery from stutter-
ing. Findings reported in this chapter indicate that it occurs but the amount
of evidence is simply insufficient to determine if these patterns are similar
in anyway to those reported with early recovery. This is a line of investiga-
tion that should be pursued further to find out if there is a family history
factor influencing late recovery.

Second, there does appear to be a clear difference between early and late
recovery without treatment in terms of mechanisms of change. During
early recovery, there is evidence suggesting that environmental factors
such as parental admonishments to the young child who stutters to start
over or slow down may facilitate recovery without treatment (Ingham,
1983). At the very least, these factors do not make the child’s stuttering any
worse (Wingate, 1976). During late recovery, on the other hand, self-change
from stuttering is the primary mechanism for recovery and the starting
point for understanding this is probably related to the fact that it begins
during adolescence.

Adolescence is characterized as an escalating period of increased
self-awareness, search for self-identity, and a desire to fit in (Hine, 1999).
These factors may provide the context that prompts some people who stut-
ter to combat their stuttering on their own, try to be more fluent, reconsider
how they think about themselves, and reduce their avoidance of speaking.
But, this context alone is probably insufficient to account for self-change be-
cause these factors—increased self-awareness, search for self-identity, and
a desire to fit in—might just as easily lead to heightened awareness, fear,
and avoidance of stuttering.

It is more likely that the primary mechanisms for self-change are speech
modification, attitude change, and avoidance reduction (i.e., deliberately
speaking in different situations). This review showed that these are the typ-
ical approaches people reported for dealing with their stuttering on their
own. The reliability of these self-reports is bolstered by the fact that these
findings are reported consistently across a wide array of different studies.

However, research is needed to further establish the scientific credibility
of self-change from stuttering because the evidence so far is mostly circum-
stantial. For example, there is the oft-reported and persuasive similarity be-
tween these self-change mechanisms and many stuttering treatment
procedures (see Ingham, 1983; Sheehan, 1979; Wingate, 1976). But there is
as yet no independent evidence that recovered speakers actually engaged
in these mechanisms or that people who stutter can successfully self-man-
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age their own behavior. At the same time, there is the rarely cited evidence
that recovered speakers are more likely to try and modify their speech be-
havior and attitudes than nonrecovered speakers (Martyn & Sheehan,
1968). This is an important finding and further comparative as well as lon-
gitudinal studies are needed to determine if there are differences in
self-regulation strategies employed by persistent and recovered speakers.
Carefully designed experimental studies may also help to determine the vi-
ability of self-regulation strategies for modifying persistent stuttering.

Finally, there is also a clear difference between early and late recovery
without treatment in terms of level of improvement. Early recovery report-
edly results in complete removal of stuttered speech (Yairi & Ambrose,
1999) and listeners are unlikely to perceive the result as different from the
speech of normally fluent children (Finn et al., 1997). Late recovery, on the
other hand, results in improved speech but with occasional stuttering and it
may not always be perceived as normally fluent though it is apparently
functional and satisfactory for the recovered speaker’s everyday purposes.
This difference between early and late recovery best captures the signal is-
sue of theoretical and clinical importance for stuttering because it concerns
the very nature of recovery from a chronic disorder.

Recovery from stuttering can be examined at multiple levels including
speech behavior, subjective experience, and even neurophysiological bases
(Finn, 1996). Unfortunately, the complete parameters that might define re-
covery from persistent stuttering have never been fully established. One
parameter that may become increasingly important is that of clinical signif-
icance which refers to the meaningfulness or acceptability of change
(Kazdin, 1999). The meaningfulness of change, however, depends on
whose perspective is most relevant and who has set the standards for recog-
nizing that change: the client, the clinician, or the researcher. In the case of
late recovery without treatment, it is the recovered speakers’ perspective
that is the most relevant and it is their standard of change that is being rec-
ognized. Self-defined resolution may also be the most practical for defining
improvement since some of the more disabling characteristics of persistent
stuttering such as fear and avoidance are subjective experiences. The clini-
cal significance of self-change’ from stuttering is that recovered speakers
engender a change sufficient enough to no longer consider themselves
handicapped by the disorder.

There probably will be disagreement in the field of stuttering for a long
time to come about standards of recovery from persistent stuttering. One
standard that may become more relevant in the near future is the neuro-
physiological bases of recovery. But so far some fascinating and quite com-
pelling findings from recent reports that were based for the most part on

7“Self-change” and “stuttering” are terms that aren’t usually associated with each other.
Although a layperson might infer that people who stutter could stop if only they wanted to
that misconception is certainly not intended here.
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speakers who had recovered without treatment after childhood have all
suggested that these speakers’ neurological systems have not completely
normalized (Forster & Webster, 2001; Ingham, chap. 3, this volume;
Mouradian, Paslawski, & Shuaib, 2000; Webster, chap. 2, this volume). It is
still too early to fully understand the implication of these findings. But, it
does suggest that normal neurophysiology may not be possible and, there-
fore, self-defined resolution may continue to be one of the most important
and relevant standards of recovery from chronic stuttering.
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Although there is a lack of objective data regarding peer attitudes toward
children who stutter, there is a broadly accepted clinical need to improve
peer attitudes, reduce teasing, and help children who stutter cope in school.
Speech language pathologists are encouraged to go into classrooms to
make or assist children who stutter in making presentations to educate
classmates about stuttering (Langevin, 2000; Manning, 1996; Ramig &
Bennett, 1995; Shapiro, 1999; Silverman, 1996). Just as it is incumbent on our
profession to evaluate treatment outcome, it is our responsibility to demon-
strate that classroom intervention is effective, especially because efforts to
educate nonstuttering adults have not necessarily been effective in improv-
ing attitudes toward adults who stutter (Snyder, 2001) and, in some re-
spects, have brought about a negative change (Leahy, 1994; McGee,
Kalinowski, & Stuart, 1996). There is an urgent need for objective data re-
garding peer attitudes toward children who stutter. Only after develop-
ment of a reliable and valid method of assessing children’s attitudes can the
effectiveness of educational intervention be assessed.
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LITERATURE REVIEW

There is evidence that the environment plays at least a mediating role in
stuttering (Packman & Onslow, 1999) to the extent that frequency and se-
verity of stuttering varies across listeners, situations, and physical environ-
ments (Bloodstein, 1995; Yaruss, 1997). Anecdotal evidence together with
Frewer’s (1993) report indicate that children who stutter experience in-
creased difficulty in the classroom when they are reading, answering and
asking questions, giving presentations, and seeking help from the teacher.
Children who stutter also reported that stuttering affects their ability to
concentrate in the classroom (Frewer, 1993).

It has been suggested that the quality of peer interactions affects the aca-
demic achievement, socialization, and healthy development of children
(Johnson, 1981), and the importance of examining the effects of stuttering
on peer interactions has long been recognized (Bloch & Goodstein, 1971).
Although current research is needed to determine the extent to which chil-
dren who stutter differ from nonstuttering children in academic and social
development, children who stutter were reported to have mild degrees of
educational maladjustment, probably as a consequence of stuttering in the
school setting (Bloodstein, 1995), with some scoring one-half standard de-
viation below nonstuttering children on intelligence tests and lagging 6
months behind peers in academic achievement (Andrews et al., 1983). Al-
though Woods (1974) found no differences in social acceptance between
boys who stutter and boys who are normally fluent, children who stutter
and those with other articulation disorders have generally been found to
have lower social positions than nonhandicapped children (Marge, 1966;
Perrin, 1954; Woods & Carrow, 1959). Children who stutter also were found
to be more introverted than nonstuttering children (O’Kasha, Bishry,
Kamel, & Hassan, 1974). In addition, children who stutter appear to be at
greater risk for experiencing negative peer interactions as a result of being
teased at school more frequently than normally fluent children (Langevin,
Bortnick, Hammer, & Wiebe, 1998).

In contrast to our extensive understanding of commonly held negative
stereotypes of people who stutter held by adults in various vocations and
positions within the community (see references in Appendix A), little is
known about peer attitudes toward children who stutter. However, atti-
tudes of 2nd- to 6th-grade students toward children with articulation disor-
ders have been studied. Using variations of semantic differential scales
originally created by Osgood, Succi, and Tannenbaum (1957),
Gies-Zabrowski and Silverman (1985) found that students held negative at-
titudes toward an 11-year-old girl with mild dysarthria. Madison and
Gerlitz (1991) found negative attitudes toward a 7-year-old girl simulating
a frontal lisp and Freeby and Madison (1989) and Crowe Hall (1991) ob-
tained similar results with attitudes toward children with /r/, /s/ and /z/
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misarticulations. Given what is known about attitudes toward children
with articulation disorders, the existence of negative attitudes toward chil-
dren who stutter is likely.

To begin development of an attitude scale, one must consider the
model of attitude that will be used to guide scale development and the
most appropriate ways of establishing validity and reliability. A viable
model of attitude is the hierarchical tripartite model of attitude (Ajzen,
1988; Kothandapani, 1971; Ostrom, 1969; Rosenberg & Hovland, 1960;
Triandis, 1971), which has been used in measuring peer attitudes toward
children with handicaps (Rosenbaum, Armstrong, & King, 1986;
Siperstein, 1980; Siperstein, Bak, & O’Keefe, 1988). In this multidimen-
sional model, evaluative attitude is at the highest level of abstraction with
cognitive, affective and conative or behavioral responses at an intermedi-
ate level. Each component is further made up of verbal and nonverbal re-
sponses. The verbal and nonverbal responses toward an attitude object
form the measurable indices of attitude.

Content validity has been a major consideration in construction of
achievement and proficiency tests, however it is often ignored in the con-
struction of attitude scales (Borhnstedt, 1970). The attitudinal domain must
be clearly defined and items constructed must explore various aspects of
the domain (Ajzen, 1988). In investigating peer attitudes, potential attitudi-
nal domains include the areas of study, play, and friendships that occur in
school, athome, and in public places. Adequate representation of these do-
mains should be considered in generating the initial pool of items and in
any processes to reduce the number of items in a scale.

Reliability of a scale is generally measured in terms of stability over time
or alternate forms, if such is appropriate, however an estimation of reliabil-
ity in terms of internal consistency (Mueller, 1986) is a preliminary index of
reliability in scale development. Internal consistency, or the correlation be-
tween items, is measured using Cronbach’s (1951) coefficient alpha. Jack-
son (1988) indicated that an alpha higher than .70 is good, and Mueller
(1986) suggested that a well constructed attitude scale will have coefficients
of .80 or .90.

Evidence of construct validity can be obtained using a variety of meth-
ods. For example: (a) internal consistency looks for items with high inter-
correlations that are “working together to measure the same underlying
variable” (Mueller, 1986, p. 71), (b) factor analysis can be used to determine
how much a test shares in common with other tests measuring the same
construct, and (c) hypotheses can be made and tested to determine if re-
spondents will score in certain ways (Ventry & Schiavetti, 1980). Logical
construct validity could thus be evaluated by determining if a scale differ-
entiates between groups of children based on variables, such as gender,
age/grade, and amount of contact, that have been associated with attitudes
toward children with disabilities and speech disorders.
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Gender

Despite contrasting results regarding children’s perceptions of lisping
(Madison & Gerlitz, 1991) there is strong evidence (Horne, 1985) that fe-
males from kindergarten through college demonstrate greater acceptance
of handicaps than males (Favazza & Odom, 1996; Ferguson, 1998; Kishi &
Meyer, 1994; Voeltz, 1980, 1982). They also have (a) more positive attitudes
toward peers with disabilities (Krajewski & Flaherty, 2000; Rosenbaum et
al., 1986; Siperstein, Bak, & Gottliebe, 1977; Townsend, Wilton, & Vakilirad,
1993), (b) more positive perceptions of children with articulation disorders
(Freeby & Madison, 1989), and (c) more positive perceptions of adult males
who stutter (Dietrich, Jensen, & Williams, 2001).

Age/grade

There appears to be a developmental trend wherein beliefs, attitudes, and
behavior toward the disabled become increasingly favorable from early
childhood until the late teens (Ryan, 1981). Despite some contradictory evi-
dence (Crowe Hall, 1991; Rosenbaum, Armstrong, & King, 1988), younger
children have been found to have less positive attitudes toward children
with disabilities than children aged 11 to 12 years (Katz & Chamiel, 1989)
and children at the intermediate level (Townsend, Wilton, & Vakilirad,
1993). Children in lower elementary grades were also less accepting of chil-
dren with disabilities than those in higher elementary grades (Voeltz, 1980).

Contact

Children who have had contact with disabled peers tend to be more accept-
ing (Favazza & Odom, 1997; Voeltz, 1980, 1982) and have more positive atti-
tudes (Roberts & Lindsell, 1997; Rosenbaum et al., 1986) toward children
with disabilities than children who have not had contact. These differences
also have been found in the teen population in terms of (a) attitudes toward
children with disabilities (Most, Weisel, & Tur-Kaspa, 1999; Krajewski &
Flaherty, 2000), and (b) acceptance of (Kishi & Meyer, 1994) and willingness
to interact with peers with disabilities (Carter, Hughes, Copeland, & Breen,
2001). It is interesting to note that adults who had contact with someone
who stutters had both less stereotypical (Klassen, 2001) and typically nega-
tive (Doody, Kalinowski, Armson, & Stuart, 1993; Turnbaugh, Guitar, &
Hoffman, 1979) attitudes toward adults who stutter.

Given the evidence for gender, age/grade, and contact trends in atti-
tudes toward children with disabilities and speech disorders, it could be
predicted that more positive attitudes would be found for females, older el-
ementary children, and children who have had contact with someone who
stutters.
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PURPOSE

The purpose of this study was to begin the process of developing a scale to
measure peer attitudes toward children who stutter. To accomplish this, the
following research questions were addressed:

1. Which of the items in a field test version of the scale should be re-
tained based on item-total score correlations?

2. Is the peer attitude scale internally consistent?

3. Does the peer attitude scale have logical construct validity in terms of
its ability to discriminate between groups of children based on gen-
der, grade, and contact?

4. Does the tripartite model of attitude have construct validity to the ex-
tent that validity is evidenced through: (a) measures of internal con-
sistency of subscales purporting to measure each component, and (b)
factor analysis of scale scores?

METHOD

This study was carried out in 3 phases, each with distinct activities. Thus,
each phase has its own unique organization regarding participants, materi-
als, and findings. The discussion following Phase III is cumulative and re-
lates to the entire project.

Phase I: Scale Construction and Pretesting

Item Generation

To ensure that scale construction proceeded systematically, within well
defined boundaries, the tripartite model (Ajzen, 1988; Kothandapani, 1971;
Ostrom, 1969; Rosenberg & Hovland, 1960; Triandis, 1971), was adopted to
guide item generation and subscale development. Ideas for attitude items
were drawn from existing scales that measured attitudes toward children
with physical and mental handicaps (Parish & Taylor, 1978; Rosenbaum et
al., 1986; Selman, 1980; Siperstein, 1980; Voeltz, 1980; Yuker, Block, &
Younng, 1970). Also, ideas were obtained from interviews with children who
do and do not stutter (Harter, 1982; Siperstein, 1980).

Interviews were conducted using the protocol described in MacEachern
(1991). Four children who stutter, 1 female and 3 males, aged 9 to 12 years,
were recruited from the client list at the Institute for Stuttering Treatment
and Research in Edmonton, Alberta and were interviewed individually.
They responded to questions about their perceptions of peer attitudes to-
ward children who stutter (e.g., How would other kids describe kids who
stutter?) and the type of activities in which they engaged. Fourteen children
who do not stutter, 8 females and 6 males, aged 8 to 12 years, were recruited
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from the primary investigator’s neighborhood in the greater Edmonton
area and were interviewed either individually or in groups of two. Five of
the nonstuttering children knew a person who stuttered. The children re-
sponded to questions about their beliefs, attitudes, and behavioral inten-
tions toward children who stutter. Children also chose adjectives to
describe children who stutter from an adjective checklist that was adapted
from Siperstein (1980).

Initial Pool of Items

An initial pool of 116 items was constructed heeding suggestions of
Girod (1973), Edwards (1957, cited in Girod, 1973), and Mueller (1986). Ef-
forts also were made to ensure that the content domain and attitudinal
components were adequately represented. Age-appropriate vocabulary
and simple, clear, direct language were used. Complex or compound sen-
tences were avoided resulting in items that were short, contained only one
complete thought and avoided universals such as all, always, none, and
never. Positively and negatively worded items were included to disrupt ac-
quiescent responding—a response style in which respondents tend to en-
dorse the same response category for all items. In addition, items were
written at the third-grade level as confirmed by the Fry Readability Scale
(Fry, 1968) to control for differing reading abilities across grade levels.

Reduction of Items

To reduce the initial pool of 116 items to a subset that would adequately
represent the content domain and the tripartite model of attitude, yet be ap-
propriate in length, a three-step process was followed. First, the investiga-
tors screened out 42 items that were ambiguous or redundant. Secondly,
three experts, one in each of stuttering research, attitude scale construction,
and elementary education, reviewed the remaining 72 items to determine
face validity, clarity, appropriateness of grammatical structure, complexity,
language, and reading level. Based on reviewer comments, 11 items were
discarded. Finally, the remaining 61 items were classified into affective
(feeling statements), cognitive (belief statements), and conative (behavioral
intent statements) by four experienced judges (two psychology graduate
students and two professors, one in education and one in speech-language
pathology) and four novice judges (college undergraduates in various dis-
ciplines). Instructions included component definitions adapted from those
devised by Ostrom (1969) with examples. Fifty five items were retained for
the pilot scale (see Table 8.1). They consisted of the following: (a) 43 items
that had been assigned to one component by all judges; (b) nine items that
had been assigned to two or three components (with observed frequencies
of 7:1:0 or 6:1:1) but had a significantly different modal component when
frequencies were subjected to chi-square tests (Welkowitz, Ewen, & Cohen,
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1982) using the null hypothesis of .33. For the observed frequencies of 7:1:0,
x*=8.17,cv=7.82,p=.02,and for 6:1:1, x> = 6:26, cv =5.99, p = .05; (c) two re-
jected affective items that were revised; and (d) one unrevised rejected af-
fective item. The rejected affective items were retained to ensure equal
representation of the affective component. Minor revisions in terms of
directionality of items were made to balance positive and negative items
within each subscale.

Scaling and Response Format

Likert (1932) response scaling, which had been used in the measurement
of children’s attitudes and acceptance of children who are disabled
(Rosenbaum et al., 1986; Voeltz, 1980, 1982), was chosen. Two sets of 5 re-
sponse descriptors were devised for a pretesting procedure with a prelimi-
nary behavioral intent scale. For the first half of the preliminary behavioral
intent scale, the traditional endpoints of strongly disagree and strongly agree
with not sure replacing the usual undecided midscale choice were used. For
the second half of the scale, the following descriptors, adapted from Harter
(1982) were used: really disagree, sort of disagree, not sure, sort of agree and re-
ally agree.

Attitude Referents

Because stimuli used to evoke attitudinal reactions are important and
the vagueness of labels may evoke conceptions that are quite different from
those of the investigator (Jaffe, 1966), it was important to ensure that all re-
spondents in this study had a standard visual and verbal representation of
children who stutter. It was also important to provide both a male and fe-
male referent because gender is a factor in the formation of friendships
wherein children tend to be less accepting of opposite sex peers (Siperstein
etal., 1988). To select the attitude referents, a pool of videotapes of children
who stutter was reviewed. These videotapes were taken prior to treatment
at the Institute for Stuttering Treatment and Research.

The following factors were considered in choosing the attitude referents:
gender, age, stuttering severity (considering core and associated behav-
iors), vocal characteristics (pitch, loudness, and intonation), articulatory
rate, content of conversation, personal appearance, absence of language
and articulation deficits, and absence of stigmatizing nonverbal behaviors
(facial expression, posture, and gestures). The nonstigmatizing criteria mit-
igated against selecting referents without misarticulations and matching
referents on severity of stuttering.

A 9-year-old male and 8-year-old female were selected. The male had
moderate stuttering characterized primarily by part word repetitions with
associated head movements and broken eye contact. He stuttered on 16.5%
of syllables spoken. He also had two slight articulatory distortions of /{f/
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(as in church) and /d3/ (as judge) and an inconsistent lateralized /s/ pro-
duction. The stigmatizing nature of these articulatory distortions was
probed in the pretesting procedure. The female had severe stuttering, char-
acterized by audible prolongations and part-word repetitions with associ-
ated rapid jaw jerking, inversion and compression of lips on bilabial
phonemes, pronounced breathing disruptions, and an almost constant
downward head position and gaze. She stuttered on 43% of syllables spo-
ken. Two, 2-minute VHS videotapes were prepared featuring 1 minute
samples of each referent conversing with an interviewer. The order of the
female and male referents was counterbalanced across the videotapes.

Pretesting

Pretesting was carried out to: (a) probe stigmatizing characteristics of the
attitude referents other than stuttering, (b) determine the preferred Likert
(1932) scale response descriptors, (c) validate respondents” understanding of
the response format, and (d) evaluate administrative procedures.

Participants. The 14 previously interviewed nonstuttering children
participated in the pretesting phase that took place at the Institute for Stut-
tering Treatment and Research or in the homes of the children or primary
investigator.

Materials. Abooklet was prepared that contained a section for collect-
ing demographic data and information regarding contact or knowledge of
a person who stutters, a training section, and a preliminary 32-item behav-
ioral intent scale selected from the initial pool of 116 items.

Procedure.  Following a brief introduction, the videotape of the attitude
referents was shown using VHS players and TV monitors available at each
location at which pretesting was conducted. Immediately after viewing
each attitude referent, children were asked what they thought about the
child on the videotape and why. Demographic information was obtained,
the training section was completed, instructions for completing the behav-
ior intent scale were given, and the scale was completed. Each item was
read aloud by the primary investigator to control for differing reading abili-
ties. The order of presentation of the two response descriptor options was
counterbalanced across the children to prevent order effects for preferred
response option. The children were asked to choose their preferred set of re-
sponse descriptors and their understanding of the response format was
validated by determining the consistency between a response option cho-
sen and a verbal explanation of why the choice was made. Each child was
asked to provide a verbal elaboration of between four and seven items that
utilized the preferred set of response descriptors. Items used for validation
were randomly selected from both negatively and positively worded items.
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Results.  Comments made by the participants indicated that, other than
stuttering, the children who stuttered looked like “normal kids.” No com-
ments were made about the male’s mild articulatory distortions. Ten of the
14 children preferred the response descriptors with endpoints of strongly
disagree and strongly agree. Verbal explanations of chosen responses were
judged to be consistent 93% of the time. Only minor refinements to the ad-
ministrative procedures were needed.

Phase II: Pilot Study

A pilot study was carried out to determine which of the 55 items had satis-
factory item-total score correlations, thus rendering them potential items
for a peer attitude scale.

Participants.  The pilot scale was administered to 28 fifth-grade stu-
dents aged 10 to 12 years, of which 15 were male and 13 were female. Eight
students had contact with a person who stutters. Because this investigation
did not include an educational component about stuttering, a classroom in
which there were no children who stutter was selected to prevent possible
embarrassment on the part of the child who stutters and any heightened
sensitivity on the part of nonstuttering peers. Grade 5 was selected because
it represented the median grade for which the attitude scale was being de-
signed. Once the classroom had been selected, no additional selection crite-
ria within the class were imposed. Participants were all students present in
class on the day the scale was administered.

Materials. A booklet was prepared containing a section for demo-
graphic data, information regarding prior contact with someone who stut-
ters, a training section (described in MacEachern, 1991), and the 55-item
pilot scale. Items were initially arranged in random order. To disrupt re-
sponse bias and minimize methodological artifacts, adjustments were
made to ensure that: (a) not more than two positive or negative items and
not more than two items from one subscale followed in succession, and (b)
approximately equal numbers of positive and negative items and items be-
longing to each subscale were in each half of the pilot scale. The preferred
5-point Likert (1932) response scale with endpoints of strongly disagree and
strongly agree was used.

Procedures.  Administration of the pilot scale involved the following;:
(a) demographic data were obtained, (b) the training section was com-
pleted, (c) a videotape of the attitude referents was shown (the tape with the
male first was chosen by chance), (d) information regarding previous con-
tact with a person who stutters was obtained (the name of the person had to
be provided as a way of validating responses), (e) instructions for comple-
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tion of the pilot scale were given, and (f) the pilot scale was completed. Each
item was read aloud by the primary investigator to control for differing
reading abilities. After administration of the scale began, questions regard-
ing interpretation of items were handled with a planned response that en-
couraged children to make their choice according to how they understood
the statement. At the half-way point in the scale, children were told that
they were half-way through and were reminded to make the choice that
was best for them. A final debriefing was undertaken to discourage forma-
tion of a negative bias toward children who stutter, which may have been
fostered inadvertently by the inclusion of negative items in the scale. Fol-
lowing Yuker’s (1988) suggestions, children were cautioned against adopt-
ing negative items as statements of truth and fact. The purpose of including
the negative items in the scale was discussed and the heterogeneity of chil-
dren who stutter was stressed. Administration and debriefing were com-
pleted in 26 minutes.

Scoring.  Attitude items were scored using values ranging from 1
(strongly disagree) to 5 (strongly agree). Negative items were inversely coded.
Higher scores reflected more positive attitudes. One response omission by
one child was dealt with by computing the mean score on all completed
items and selecting the response choice that was closest to the mean.

Results.  Item analysis was undertaken using Pearson product moment
correlations of item scores with total scores. Item-total score correlations in-
dicated the extent to which items discriminated among respondents in the
same manner as the total score (Mueller, 1986). Correlation coefficients are
shownin Table 8.1. Correlations ranged from a low of —.05 to a high of .87.

Mueller suggested that items having low or near zero correlations
should be eliminated because they are not measuring the same construct as
other items and do not contribute to the scale. Nunnally (1970) indicated
that items having the highest item-total score correlations are the best
items, because they have more variance relating to a common factor and
thus will enhance scale reliability. According to Jackson (1988), items with
item-total score correlations higher than .25 are potentially good items. As
shown in Table 8.1, 53 of the 55 items had correlations greater than .25.

Twice the number of items desired in a final scale were selected for a re-
vised scale, thus 40 items having the highest item-total score correlations
were chosen. As shown in Table 8.1, pilot scale items having item-total
score correlations of less than .50 were rejected. Although the item-total
score correlation was the only criterion for item selection, satisfactory rep-
resentation of positive and negative items, and each attitudinal component
was obtained. The affective subscale was comprised of 14 items, of which 7
were positive and 7 were negative. The cognitive subscale had 10 items, of
which 5 were positive and 5 were negative and the behavioral intent
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subscale had 16 items, of which 9 were positive and 7 were negative. Alpha
coefficients (Cronbach, 1951) were .97 for the 40 items selected and .91, .87
and .95 for the affective, cognitive and behavioral intent subscales respec-
tively. SPSS-X Statistical Package for the Social Sciences (SPSS Inc., 1988)
was utilized for all statistical calculations in this study.

Phase III: Revised Scale

Testing of the revised scale was undertaken with a larger subject pool to: (a)
determine which of the 40 items would be potential items for a final scale as
determined by satisfactory item-total score correlations, (b) to evaluate in-
ternal consistency of items selected for a proposed final scale, and (c) inves-
tigate construct validity of the tripartite model of attitude to determine its
utility in future development of the attitude scale.

Participants.  The revised scale was administered to 267 children, aged
8 to 13 years, enrolled in the fourth, fifth and sixth grades in four schools lo-
cated in Edmonton, Alberta. Each gender (134 females and 133 males) and
grade (88, 87, and 92 in grades 4, 5, and 6 respectively) were almost equally
represented. Seventy-four students had contact with a person who stutters,
whereas 193 did not. The size of the subject pool surpassed the minimum of
five times the number of items (Nunnally, 1970) or 200 subjects. Again,
classrooms without children who stutter were selected. Because there were
no other selection criteria, all students present in class on the day that the
scale was administered were included in the subject pool. Subjects repre-
sented a wide range of individual abilities typically found in regular class-
rooms in which children with normal and exceptional learning abilities are
integrated. Although information regarding cognitive abilities or scholas-
tic performance of the children was not solicited prior to selecting class-
rooms, it was learned immediately prior to, or after testing, that 11 children
had learning difficulties. On visual inspection, it appeared that their re-
sponses were not distinct from those of their classmates, thus their com-
pleted attitude scales were included in all statistical computations.

Materials.  Preparation of the 40-item revised scale booklet followed
procedures used in preparation of the pilot scale booklet.

Procedures. Procedures described in administration of the pilot scale
were followed, with the exception that the order of videotapes showing the
attitude referents was counterbalanced across classrooms. Procedures de-
scribed in scoring the pilot scale were followed for scoring the revised scale.

Results.  Pearson product moment correlations of item scores with total
scores are shown in Table 8.1. Correlations ranged from .26 to .79. Using
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Jackson’s (1988) criterion of .25 for item selection, all items were potential
items for a final scale.

Several options existed for construction of a final scale. One option was
to utilize all 40 items. This was called the Peer Attitudes Toward Children
who Stutter-40 item Scale (PATCS-40). A second option involved creation of
two, 20-item alternate forms. These scales were called the PATCS-20 Form
A and PATCS-20 Form B. Thus, subsequent analyses were made using the
PATCS-40 and PATCS-20, Forms A and B.

PATCS-40.  Alpha coefficients (Cronbach, 1951) were .96 for the PATCS-
40 and .92, .85 and .95 for the affective, cognitive, and behavioral intent sub-
scales respectively. As an additional measure of construct validity, three way
analyses of variance with independent variables being gender (2 levels),
grade (3 levels), and contact (2 levels) were completed for the total scale and
each subscale to determine the extent to which the total scale and each
subscale differentiated between these groups of children. Descriptive statis-
tics are shown in Table 8.2.

Although group means were consistently higher for females than males
on the total scale and all subscales, significant main effects for gender were
not found. Mean scores for females as compared to males were 3.80 and
3.62 on the total scale, 3.67 and 3.47 on the affective subscale, 3.83 and 3.74
on the cognitive subscale, and 3.90 and 3.69 on the behavioral intent
subscale.

Significant main effects for grade, reported in Table 8.3, were found on
the total scale and all subscales. Posthoc analyses using Newman-Keuls’
multiple range test were carried out to determine which grade means dif-
fered significantly. Significant differences are reported in Table 8.4. In sum-
mary, mean scores for fifth and sixth graders were significantly higher than
fourth graders on the total scale and all subscales.

Significant main effects for contact with a person who stutters are shown
in Table 8.5. Again, significant differences in mean scores were found for
the total scale and all subscales.

Significant first order and second order interactions also were found on
the cognitive subscale only. The first order interaction among gender and
grade is graphed in Fig. 8.1. As anticipated, fifth- and sixth-grade females
had higher mean scores than their male counterparts, but unexpectedly
fourth-grade females had lower mean scores than fourth-grade males. Sig-
nificant posthoc comparisons of means, shown in Table 8.6, reveal that the
group mean for fourth-grade females was significantly lower than group
means for fourth-grade males and fifth- and sixth-grade males and females.

The second order interaction among gender, grade, and contact is
graphed in Fig. 8.2. Interestingly, fourth-grade females who had contact
with someone who stutters (FC-Y) had a lower mean score than fourth-
grade males who had no contact with someone who stutters (MC-0), but the



TABLE 8.2
Descriptive Statistics of the Revised Scale Scores

Affective Subscale  Cognitive Subscale  Behavioral Subscale  Total Revised Scale

Mean

Group (n) (range) SD Mean SD Mean SD Mean SD

F (133) 3.67 .63 3.83 46 3.90 .66 3.80 .55
(1.71-5.00) (2.10-5.00) (1.44-5.00) (2.03-4.83)

M (134) 3.47 77 3.74 .55 3.69 .81 3.62 .70
(1.00-4.86) (2.00-4.90) (1.38-5.00) (1.40-4.90)

C-0 (193) 348 72 3.73 51 3.69 78 3.63 65
(1.00-4.86) (2.00-4.80) (1.38-5.00) (1.40-4.75)

C-Y (74) 3.80 64 3.92 51 406 58 3.93 54
(2.00-5.00) (2.60-5.00) (2.44-5.00) (2.53-4.90)

G4 (88) 3.36 .82 3.57 .58 3.53 .87 3.48 75
(1.57-4.86) (2.10-4.90) (1.38-4.94) (1.78-4.90)

G5 (87) 3.74 .63 3.92 A48 3.96 .65 3.87 .55
(1.00-4.93) (2.00-5.00) (1.38-5.00) (1.40-4.80)

G6 (92) 3.61 .62 3.85 .39 3.89 .63 3.78 .53
(1.64-5.00) (2.40-4.70) (1.75-5.00) (1.88-4.83)

F4 (41) 3.42 .78 3.54 .51 3.60 .81 3.51 .68
(1.71-4.79) (2.10-4.40) (1.44-4.8) (2.03-4.70)

F5 (44) 3.78 .50 3.97 40 4.01 .54 3.92 43
(2.57-4.93) (3.20-5.00) (2.25-5.00) (2.75-4.80)

F6 (48) 3.78 .54 3.94 .35 4.07 .52 3.94 44
(2.64-5.00) (3.30-4.70) (3.00-5.00) (3.13-4.83)

M4 (47) 3.31 .86 3.60 .65 3.48 93 3.45 .80
(1.57-4.86) (2.20-4.90) (1.38-4.94) (1.78-4.90)

M5 (43) 3.71 .75 3.87 .54 391 .76 3.83 .66
(1.00-4.86) (2.00-4.60) (1.38-5.00) (1.40-4.78)

M6 (44) 3.43 .65 3.76 42 3.69 .68 3.62 .57
(1.64-4.71) (2.40-4.70) (1.75-4.75) (1.88-4.68)

F4C-0 (30) 3.42 .84 3.60 .52 3.62 .87 3.54 73
(1.71-4.79) (2.10-4.40) 1.44-4.81) (2.03-4.70)

F4-C-Y (11) 341 .63 3.37 A48 3.48 .62 3.43 .56
(2.36-4.50) (2.60-4.10) (2.44-4.75) (2.55-4.50)

F5C-0 (29) 3.67 43 391 .26 3.88 .53 3.81 .36
(2.57-4.50) (3.50-4.50) (2.25-4.94) (2.75-4.43)

F5C-Y (15) 4.00 .55 4.09 .58 4.25 48 4.13 A48
(3.21-4.93) (3.20-5.00) (3.50-5.00) (3.33-4.80)

F6C-0 (33) 3.66 .52 3.90 .37 3.93 .51 3.82 43
(2.64-4.50) (3.30-4.70) (3.00-4.69) (3.13-4.63)

FoC-Y (15) 4.04 .52 4.03 31 4.40 .38 4.18 .36
(3.00-5.00) (3.50-4.50) (3.94-5.00) (3.58-4.83)

M4C-0 (36) 3.17 .83 3.48 .64 3.32 .95 3.31 .80
(1.57-4.79) (2.20-4.80) (1.38-4.88) (1.78-4.75)

M4C-Y (11) 3.75 .81 3.96 .54 3.99 .63 3.90 .65
(2.00-4.86) (2.90-4.90) (2.75-4.94) (2.53-4.90)

M5C-0 (36) 3.72 74 3.88 .55 3.88 .79 3.82 .67
(1.00-4.86) (2.00-4.60) (1.38-5.00) (1.40-4.75)
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TABLE 8.2 (continued)

Affective Subscale  Cognitive Subscale  Behavioral Subscale  Total Revised Scale
Mean

Group (n) (range) SD Mean SD Mean SD Mean SD

M5C-Y (7) 3.65 .88 3.86 .55 4.05 .58 3.86 .65
(2.71-4.79) (3.20-4.50) (3.38-4.94) (3.13-4.78)

M6C-0 (29) 3.25 .66 3.62 41 3.53 72 3.46 .58
(1.64-4.50) (2.40-4.30) (1.75-4.63) (1.88-4.48)

M6C-Y (15) 3.76 49 4.01 .32 4.00 A48 3.92 .39
(2.86-4.71) (3.70-4.70) (3.00-4.75) (3.38-4.68)

Note. Groups are defined by gender, grade, and contact (e.g., F = female, M = male, G4 =
grade 4, C-Y = children who had contact with a person who stutters, C-0 = children who
did not have contact with a person who stutters, F4C-0 = females in Grade 4 who did not
have contact with a person who stutters, and M6C-Y = males in Grade 6 who had contact
with someone who stutters). Higher scores represent more positive attitudes.

TABLE 8.3

Significant ANOVA Differences Among Grades

Mean F(2,255) 4
Scale Grade 4 Grade 5 Grade 6
Affective 3.36 3.74 3.61 3.96 .020
Cognitive 3.57 3.92 3.85 9.26 .000
Behavioral Intent 3.53 3.96 3.89 6.92 .001
Total scale 3.48 3.87 3.78 6.97 .001
TABLE 8.4

Significant Differences in Posthoc Analyses of Grade Using
Newman Keuls” Multiple Range Test

Observed Difference
Grades Scale Required Difference (p=.05)
5vs. 4 Affective .29 .32
6vs. 4 Affective 22 24
5vs. 4 Cognitive .20 .33
6vs. 4 Cognitive .16 .29
5vs. 4 Behavioral Intent .30 42
6vs. 4 Behavioral Intent 23 .36
5vs. 4 Total scale 25 .36
6vs. 4 Total scale .20 .30
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TABLE 8.5
Significant ANOVA Differences Between Children Who had Contact
With Someone Who Stutters and Those Who Did Not

Mean F(1,255) p
Scale Contact No contact
Affective 3.80 3.48 9.32 .003
Cognitive 3.92 3.73 5.50 .020
Behavioral Intent 4.06 3.69 11.80 .001
Total scale 3.93 3.63 10.94 .001
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FIG. 8.1. First order interaction of gender and grade on the cognitive subscale.

TABLE 8.6
Significant Differences in Posthoc Analyses of Gender and Grade Least
Square Means in the First Order Interaction on the Cognitive Subscale
Using Newman-Keuls” Multiple Range Test

Variable Required Difference Observed difference (p = .05)
F5 vs. F4 33 .50
F6 vs. F4 31 A48
M5 vs. F4 34 .38
M6 vs. F4 27 34
M4 vs. F4 23 .24

Note. Groups are defined by gender and grade (e.g., F5 = females in Grade 5and M4
= males in Grade 4.
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FIG.8.2. Second order interaction of gender, contact with a person who stutters, and
grade on the cognitive scale. Note. FC-Y = females who had contact; FC-0 = females
who did not have contact; MC-Y = males who had contact; and MC-0 = males who did
not have contact.

difference between the means was not significant when subjected to post-
hocanalyses. This finding may be sample specific. Significant posthoc com-
parisons are reported in Table 8.7. In summary, mean scores for
fourth-grade females who had contact with someone who stutters and
fourth-grade males who did not have contact were significantly lower than
all fifth- and sixth-grade females, sixth-grade males who had contact with a
person who stutters, and fifth-grade males who had no contact with a per-
son who stutters. Thus, fourth-grade females with contact and fourth-
grade males without contact had significantly less positive attitudes over-
all on the cognitive subscale.

To examine the extent to which the tripartite model should be used in fur-
ther scale development, a principal components analysis, which attempts to
explain as much variance in the data as possible (Kim & Mueller, 1978b), was
used to obtain the initial factor solution. Three factors were extracted based
on the hypothesis that three factors representing the tripartite model of atti-
tude would emerge. Eigen values were 17.171 for Factor 1, 1.834 for Factor 2,
and 1.445 for Factor 3. The variance accounted for by each factor was 42.9%
for Factor 1, 4.6% for Factor 2, and 3.6% for Factor 3. The factor solution was
then rotated using oblimin rotation, a method of oblique rotation which as-
sumes that factors are correlated. If factors are uncorrelated, it is assumed
that they represent distinctive underlying dimensions that make unique con-
tributions to the attitude scale. Correlations of factor loadings, shown in Ta-
ble 8.8, revealed low negative correlations between Factor 1 and Factors 2
and 3 and a low positive correlation between Factor 2 and Factor 3.
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TABLE 8.7
Significant Differences in Post Hoc Analyses of Gender, Contact and Grade
Means in the Second Order Interaction on the Cognitive Subscale Using
Newman-Keuls’ Multiple Range Test

Variable Required Difference Observed Difference (p = .0.5)
F5C-Y vs. FAC-Y 62 72
F4C-0 A48 .50
M4C-0 48 61
F6C-Y vs. F4C-Y .61 .66
M4C-0 47 .55
M6C-0 47 47
M6C-Y vs. F4C-Y .60 .63
M4C-0 46 52
F5C-0 vs. F4C-Y .52 .53
M4C-0 .35 42
F6C-0 vs. F4C-Y 49 52
M4C-0 .33 41
M5C-0 vs. F4C-Y 47 50
M4C-0 31 .39

Note. Groups are defined by gender, grade, and contact (e.g., F5C-Y = females in Grade
5 who had contact with someone who stutters and M4C-0 = males in Grade 5 who did
not have contact with someone who stutters).

TABLE 8.8
Matrix of correlations Among Factors after Oblimin Rotation (p = .05)

Factors F1 F2 F3
F1 1 — —
F2 -.36 1 —
F3 -.37 .33 1

To determine underlying dimensions, items were assigned to factors on
which they loaded highest. [tems thatloaded within .05 on two factors were
assigned to both factors (Rosenbaum et al., 1986) but were not considered in
determining underlying dimensions because such items did not clearly
represent one factor. High-loading items were considered to be those with
loadings of > .600. The hypothesis that factors would represent three dis-
tinct attitudinal components was tested by examining the items thatloaded
high on each factor. As shown in Table 8.1, affective and behavioral intent
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itemsloaded high on Factor 1, whereas affective and cognitive items loaded
high on Factors 2 and 3.

PATCS-20 Form A and PATCS-20 Form B.  The second proposed option
was to create two alternate forms that could be used in preintervention and
postintervention measurement. Mueller (1986) suggested using an odd—even
split procedure to create alternate forms wherein odd-numbered items are se-
lected for one form and even-numbered items are selected for the other form.
Revised scale items were rank ordered according to item-total score correla-
tions and were grouped into positive and negative items. Working from the
top downward on each group of positive and negative items, PATCS-20 Form
A and PATCS-20 Form B were created. The procedure began with the first
items in each group being assigned to Form A and the second items being as-
signed to Form B. It ended with the last two items in the positive group being
assigned to Form B to achieve a 20-item scale. Items assigned to each scale are
shown in Table 8.1. Alpha coefficients for Forms A and B were .93 and .92 re-
spectively. Split half reliability for the alternate forms was .93.

DISCUSSION

The goal of Phase Il was to determine which of the initial items should be re-
tained for a field test version (Phase III, the revised scale) of the proposed
attitude scale. Item analysis revealed that 53 items of the 55-item pilot scale
were potentially good items for inclusion in the peer attitude scale. Forty
items with the highest item-total score correlations were selected to form a
revised scale, leaving 13 items that still may be considered as potential
items in future scale development.

In Phase III, item analysis revealed that all 40 items were potential items
for an attitude scale. Thus, it was proposed that a 40-item scale be consid-
ered, as well as two alternate form 20-item scales. Considering that an alpha
greater than 0.70 is good (Jackson, 1988), the excellent measures of internal
consistency achieved give good preliminary evidence of the reliability and
validity of the PATCS-40 and the subscales. Results of the analyses of vari-
ance and posthoc analyses give further evidence of the construct validity of
the PATCS-40 to the extent that predictions regarding the effects of contact
and grade were observed. Children who had contact with a person who
stutters had significantly more positive attitudes than those who did not,
and attitudes tended to become more positive as grade levels increased,
with fourth-grade children having significantly more negative attitudes
than fifth- and sixth-grade children. Although there was no significant dif-
ference between fifth- and sixth-grades means, fifth-grade means were
consistently higher than sixth-grade means. This finding does not follow a
strict developmental trend in which attitudes become increasingly favor-
able from early childhood to late teens. It may be sample specific or it may
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reflect an unfavorability in attitudes of some sixth-grade children who are
entering adolescence and are faced with unsettling changes that accom-
pany pubescence and changing social interactions.

Construct validity of the PATCS-40 with respect to the hypothesized gen-
der differences in attitude were not fully supported. Although female means
were consistently higher than male means across the subscales and the total
scale, the differences were not significant. Posthoc analysis of means arising
from the first order interaction on the cognitive subscale only revealed that
fourth-grade females had significantly more negative attitudes than their
male counterparts. Although the difference was not significant in posthoc
analysis of the second order interaction, fourth-grade females who had con-
tact with someone who stutters had a lower mean score than all fourth-grade
males. These findings may be responsible for the lack of predicted significant
differences based on gender. It is possible that these findings are sample spe-
cific and will not bear out in future research.

Because experiment wise error rate was increased with four applications
of ANOVA to data from the same subjects, probabilities of error exceeding
.0125 (.05/4) must be viewed with caution. This applies to the significant
findings of grade on the affective subscale, contact on the cognitive subscale,
and the first and second order interactions on the cognitive subscale.

Construct validity of the tripartite model was supported to a limited de-
gree by the high measures of internal consistency within the affective, cog-
nitive, and behavioral intent subscales and the emergence of the significant
first and second order interactions on the cognitive scale. The latter sug-
gests that children responded differently to the cognitive subscale, how-
ever, factor analysis did not support the construct validity of the three
component model of attitude. The aggregation of affective and behavioral
intentitems on Factor 1 and affective and cognitive items on Factors 2 and 3
suggests that a two-component model of attitude—affective-behavioral in-
tent and affective-cognitive—may be more meaningful than the three di-
mensional model. These findings partially support those of Bagozzi and
Burnkrant (1979) and Rosenbaum et al. (1986) to the extent that a two di-
mensional model may be more meaningful. However, unlike Bagozzi and
Burnkrant and Rosenbaum et al., a clearly cognitive factor did not emerge
in these results. These findings support Mueller’s (1986) assertion that “af-
fect for or against is a critical component of the attitude concept” (p. 2). It
may be that, for this age group, verbal expressions of feelings about a psy-
chological object are so intimately interwoven with expression of their be-
liefs or behavioral intentions that affective responses are not distinct from
cognitive or behavioral intent responses when measured by verbal re-
sponse indices. However, the lack of overlap between behavioral intent and
cognitive items on the factors that emerged in this study and the emergence
of the first and second order interactions on the cognitive subscale only pro-
vides minimal support for the distinctiveness of the cognitive component.
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The substantive meaning of a factor is determined by examining the
items that load high on the factor and deciding what such items have in
common (Kim & Mueller, 1978a). Instead of representing distinct attitudi-
nal components, factors represented content-defined dimensions. The
highest loading items in Factor 1 were primarily positive and seemed to
constitute a positive social distance construct in which general comfort in
being with stuttering children is expressed. Factor 2 items were all negative
and appeared to represent a verbal interaction dimension characterized by
frustration. Factor 3 items were primarily negative and seemed to represent
a social pressure factor relating to concern about what other peers or adults
thought about children who stutter. These dimensions may be more mean-
ingful and practically useful in future scale development and development
of educational programs. The low correlations among factors suggest that,
although there is overlap among the factors, they each make some distinct
contributions to the revised scale.

LIMITATIONS AND FUTURE RESEARCH

This study represents the first stages in the development of an attitude scale.
Limitations regarding the use of the proposed scales highlight the need for
future investigations. These include the following: (a) cross validation of the
PATCS-40 with a new subject pool and investigation of test/re-test reliability,
concurrent validity, and predictive validity; (b) alternate form and test/
re-test reliability of the PATCS-20, Forms A and B; (c) determination if a
method factor exists that is specific to negative items; and (d) evaluation of
the possible impact of socially desirable responding on scale scores.

The need to determine if a negative item method factor exists arises
from the aggregation of primarily positive items on Factor 1 and negative
items on Factors 2 and 3 in this study. These findings suggest that a posi-
tive construct (positive social distance) and two negative constructs (frus-
tration associated with verbal interaction and social pressure related to a
negative stereotype of stuttering children) constituted common underly-
ing dimensions. It is possible that negative items contribute to a negative
item factor that Marsh (1986) called a “method /halo bias ... specific to the
negative items” (p. 37). Evidence presented by Benson and Hocevar
(1985), Marsh (1986), and Rifkin, Wolf, Lewis, and Pantell (1988) indicated
that the validity of children’s rating scales may be reduced by including
negative-item responses because children have difficulty responding ap-
propriately to negatively worded items. It seems that the negative item
bias gets weaker as age increases. However, Marsh (1986) found that it
still existed for fifth-grade students. Although Rosenbaum et al. (1986)
did not address the issue of a negative item method bias, inspection of
their Factor 1 items revealed a preponderance of positive items, whereas
Factor 2 items were primarily negative and Factor 3 items were all nega-
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tive. Further research using confirmatory factor analysis is needed to de-
termine whether negative items should be excluded from future revisions
of the revised attitude scale.

Another possible threat to the validity of a scale of this type is the impact
on scale scores of socially desirable responding (the tendency for respon-
dents to make socially desirable responses at the expense of their true atti-
tudes to achieve a better image of themselves). Mueller (1986) indicated that:

The measurement problem occurs when this tendency is unequal among re-
spondents. If some test takers gain many points, through socially desirable re-
sponding and others gain few or no points, then a large portion of variance
(spread) in scale scores will be response-set variance rather than substantive
(i.e. attitudinal) variance. (p. 74)

The effects of socially desirable responding were demonstrated by Hagler,
Vargo, and Semple (1987) who found that university students’ “faked”
scores (condition in which subjects were asked to respond in a manner that
reflected the most positive attitude possible) were significantly higher than
“honest” scores on the Attitudes Toward Disabled Persons Scale (Yuker et
al., 1970). Utilizing a scale such as the Social Desirability Scale for Children
(Lunneborg & Lunneborg, 1964) and correlating summated scores with at-
titude scale scores in future research will inform the extent to which atti-
tude scores are inflated by subjects’ desire to present a better image.

The generalizability of findings regarding the degree of negativity or
positivity of attitudes toward children who stutter is limited by the need for
further reliability and validity investigations as discussed above. Mean at-
titude scores for Grades 4, 5, and 6 (3.48, 3.87, and 3.78 respectively) indi-
cate that attitudes were moderately positive, however the range of scores
within the groups indicate that there were students who had very negative
attitudes (lows of 1.78, 1.40, and 1.88 for Grades 4, 5, and 6 respectively).
These findings are preliminary, and they are also limited to the extent that
they reflect attitudes toward children who stutter moderately and severely.
Future research is needed using children who stutter mildly as attitude ref-
erents.

Definitive research is needed to evaluate the construct validity of the tri-
partite model of attitude in the measurement of children’s attitudes. This
study was not designed or intended to be a definitive study. Therefore, con-
clusions about the model’s validity can not be reached. Breckler (1984) sug-
gested that nonverbal measures, such as recordings of physiological
responses of affect or overt behavior, should be used in addition to verbal
report measures, because “one’s cognitive system cannot be assumed to
have complete access to emotional and behavioral experience” (p. 1193).
Also, confirmatory factor analyses or covariance structure analyses, which
test a model’s goodness of fit to the data, should be used to validate the tri-
partite model rather than exploratory factor analysis. Factor analysis used
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in this study was essentially exploratory, being confirmatory only to the ex-
tent that the number of underlying common factors was hypothesized. Fu-
ture scale development may involve the creation of factor subscales and
further development of items to more comprehensively assess each dimen-
sion revealed in the factor analysis. Of particular interest is the social pres-
sure factor associated with concern about what others think of children who
stutter. The powerful impact of peer influence was revealed in the interviews
of the children who do not stutter in the pre-testing procedures. The majority
of these children were deeply and genuinely concerned with what their
friends might think about children who stutter. They frequently indicated
that their feelings and behaviors would be strongly influenced by their non-
stuttering peers. Further research might indicate that the social pressure fac-
tor may be the most appropriate dimension to target and use as an outcome
variable in intervention programs designed to improve peer attitudes.

CONCLUSION

The purpose of this investigation was to begin the development of a scale to
measure peer attitudes toward children who stutter. Because satisfactory
item-total score correlations were obtained for all 40 items of the revised
scale, it was proposed that three scales, the PATCS-40 and the PATCS-20,
Forms A and B, be developed further. Preliminary indications of reliability
and validity of the PATCS-40 were demonstrated through satisfactory mea-
sures of internal consistency and construct validity in terms of the scale’s
ability to discriminate between groups of children on the basis of grade and
contact. The lack of differences in gender may be sample specific. Cross val-
idation with a larger population may be able to capture this type of discrim-
ination better. Reliability and validity of the PATCS-20, Forms A and B,
were demonstrated to the extent that satisfactory measures of internal con-
sistency and split half reliability were obtained. Prior to recommending the
use of either scale for measurement of attitudes toward children who stut-
ter, further investigations of reliability and validity and threats to validity
in terms of the effects of a negative item method bias and socially desirable
responding are needed.

The validity of the tripartite model of attitude was evaluated to deter-
mine the extent to which it should guide further scale development. Factor
analysis provided minimal support for a two-component model comprised
of affective-cognitive and affective-behavioral intent dimensions. Instead
of clearly representing attitudinal components, factors seemed to represent
dimensions reflecting social distance (Factor 1), verbal interactions charac-
terized by frustration (Factor 2), and a social pressure factor associated with
concern about what others think about stuttering children (Factor 3). These
factors may be used in guiding future development of subscales and possi-
bly additional items. Directions for future research include the need to de-
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termine the discriminant validity of the tripartite model in measurement of
children’s attitudes.

The PATCS-40 appears to be a viable option for measuring peer attitudes
toward stuttering children. Further investigation of the two forms of
PATCS-20 is needed before viability can be ascertained. This was a promis-
ing first step in a series of investigations needed to develop a valid and reli-
able scale that can be used to (a) measure peer attitudes toward children
who stutter, and (b) detect change as a result of educational interventions
designed to improve the classroom environment of children who stutter.
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Appendix A

INVESTIGATIONS EVALUATING ADULT ATTITUDES
TOWARD PEOPLE WHO STUTTER

Attitudes toward people who stutter have been studied from the perspec-
tive of speech language pathologists and speech pathology students
(Barbosa, Schiefer, & Chiari, 1995; Cooper & Cooper, 1985, 1996; Cooper &
Rustin, 1985; Horsley & Fitzgibbon, 1987; Kalinowski, Armson, Stuart, &
Lerman, 1993; Lass, Ruscello, Pannbacker, Schmitt, & Everly-Meyers, 1989;
Leahy, 1994; Ragsdale & Ashby, 1982; Ruscello, Lass, French, Channel,
1989-1990; Silverman, 1982; St. Louis & Lass, 1981; Turnbaugh, Guitar, &
Hoffman, 1979; Woods & Williams, 1971, 1976; Yairi & Williams, 1970),
teachers, special educators, and administrators (Crowe & Cooper, 1977;
Crowe & Walton, 1981; Emerick, 1960; Horsley & Fitzgibbon, 1987; Lass et
al., 1994; Lass et al., 1992; Ruscello, Lass, Schmitt, & Pannbacker, 1994;
Silverman & Marik, 1993; Woods & Williams, 1976; Yeakle & Cooper, 1986),
university professors (Dorsey & Guenther, 2000; Silverman, F. H., 1990),
parents (Crowe & Cooper, 1977; Fowlie & Cooper, 1978; Woods & Williams,
1976), college students (Collins & Blood, 1990; Dorsey & Guenther, 2000;
Dietrich, Jensen & Williams, 2001; Ruscello, Lass, & Brown, 1988;
Silverman, 1982; Silverman & Paynter, 1990; Turnbaugh, Guitar, &
Hoffman, 1981; Woods & Williams, 1976; White & Collins, 1984), rehabilita-
tion counselors and employers (Hurst & Cooper, 1983a, 1983b), store clerks
(McDonald & Frick, 1954), the general public (Craig, Hancock, Tran, &
Craig, 2000; Doody, Kalinowski, Armson & Stuart, 1993; Ham, 1990; Hulit
& Wirtz, 1994; Kalinowski et al., 1993; Kalinowski, Lerman, & Watt, 1987;
Patterson & Pring, 1991; St. Louis et al., 2000; St. Louis, Yaruss, Lubker, Pill,
& Diggs, 2000), family, friends, colleagues, and teachers who know some-
one who stutters (Klassen, 2001), and people who stutter (Kalinowski,
Lerman, & Watt, 1987; Naidoo & Pillay, 1990; Woods & Williams, 1976).
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The term quality of life has been defined in terms of material possessions (Al-
exander & Williams, 1981), general satisfaction with life (Abrams, 1973),
and an individual’s responses to an illness (Bowling, 1997), among other
definitions. Even when the topicis narrowed to the construct often referred
to as “health-related quality of life” (de Boer, Spruijt, Sprangers, & de Haes,
1998; Patrick & Erickson, 1988), it often seems as if every new publication
begins with the same statement: There is no generally agreed upon defini-
tion of quality of life. As a rather predictable result, there is no single gener-
ally agreed upon way to measure quality of life. Despite the current
popularity of the topic, there is not even a universal agreement as to the use-
fulness of attempts to measure quality of life.

The purpose of this chapter is to explore some of the issues of quality of
life in light of current attempts to develop improved or standard measure-
ment systems for stuttering. As this chapter makes clear, the measurement
problems facing stuttering researchers and clinicians are not unique; they
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are simply variations on the problems faced by researchers and clinicians
attempting to measure everything from acne to terminal cancer. By draw-
ing on some of the solutions proposed and adopted in other areas, this
chapter proposes several possible solutions for the questions of measuring
stuttering, its effects, and the effects of its treatment.

DEFINING QUALITY OF LIFE

When the term first came into common use, just after World War 11, quality of
life was defined in terms of the financial and material goods a person had
acquired, such as a car, a house, and a savings account (Alexander & Wil-
liams, 1981). During the 1960s, the definition shifted to a focus on personal
freedom, enjoyment, and personal caring. More recently, quality of life has
been defined in terms that focus on personal well being. Abrams (1973), for
example, defined quality of life as the degree of satisfaction people feel in
various aspects of life. Along the same lines, Andrews (1974) defined qual-
ity of life as the pleasure and satisfaction associated with human existence.
Other authors have tried to explain what satisfaction might mean, or how it
might be achieved; thus, Shin and Johnson (1978) defined quality of life as
“the possession of resources necessary to fulfill individual needs, wants
and desires, participation in activities enabling personal development and
self-actualization and satisfactory comparison with others” (p. 475). The
World Health Organization (WHO, 1995), similarly, defined quality of life
as “individuals’ perceptions of their position in life in the context of the cul-
ture and value systems in which they live and in relation to their goals, ex-
pectations, standards and concerns” (p. 1405). Interestingly, the WHO
definition does not focus entirely on health: It also recognizes the interac-
tion between psychological and social states, as well as recognizing the in-
fluence of environment on quality of life. Other definitions of quality of life
focus primarily or even exclusively on some combination of general health,
a specific health problem, the effects of health problems on functional abili-
ties, and the effects of any attempts to treat health problems (Weinstein et
al., 2001; Wilson & Cleary, 1995).

One distinction that is not always made in the literature needs to be in-
troduced here: the difference between defining quality of life (i.e., defining
the construct, or determining the elements of quality of life) and defining a
good quality of life (i.e., determining what it is that would make a person re-
port “My quality of life is good” or “My quality of life is poor”). The two are
clearly related, of course; determining the features of a good quality of life
presupposes some knowledge of the features of quality of life. Neverthe-
less, some of the apparent disagreement among definitions of quality of life
can be resolved by distinguishing between two types of definitions. Some
are clearly stated in positive terms or are attempting to define a good qual-
ity of life. Gotay, Korn, McCabe, Moore, and Cheson (1992), for example,
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defined quality of life as “a state of well-being which is a composite of two
components: the ability to perform everyday activities ... and patient satis-
faction with levels of functioning and the control of disease and/or treat-
ment related symptoms” (p. 575). Most definitions, however, assume
neither a positive nor a negative quality, attempting only to identify the rel-
evant elements. In this tradition, Bowling (1997) combined several ideas to
define quality of life as “a concept representing individual responses to the
physical, mental, and social effects of illness on daily living which influence
the extent to which personal satisfaction with life circumstances can be
achieved” (p. 6). Bowling added that quality of life involves not only physi-
cal attributes, but also perceptions about health, satisfaction, and self-
worth. Testa and Simonson (1996), even more broadly, defined quality of life
by providing a statement about the theorized components of the construct:
“the physical, psychological, and social domains of health, seen as distinct
areas that are influenced by a person’s experiences, beliefs, expectations,
and perceptions” (p. 835). Such lists of components are probably the most
common form of current definitions, with differences lying largely in the
selected components; Kaplan, Anderson, and Ganiats (1993), to provide
another example, discussed “mortality, dysfunction, symptoms/prob-
lems, relative importance, prognoses, and costs” (p. 69).

Although a review of the literature cannot identify a single, agreed
upon, definition of quality of life, several points of agreement can be identi-
fied (Bullinger, 1993). First, essentially all workers in this area agree on the
rather obvious point that quality of life is multidimensional (Bowling,
1995). Most current definitions include at least three components: the phys-
ical; the psychological, mental, cognitive, affective, or emotional; and the
social or interpersonal. In fact, Fitzpatrick et al.’s (1992) review of various
instruments used to measure health-related quality of life identified six di-
mensions that most of those instruments attempted to measure: physical
function, emotional function, social function, role performance, pain, and
other (e.g., fatigue, nausea) or disease-specific symptoms. Fitzpatrick et al.
also emphasized the importance of keeping disparate dimensions separate
in measurement, rather than collapsing to a single score or index, a point of
some controversy (see de Boer et al., 1998; Kaplan et al., 1993) that is ad-
dressed in further detail in the following.

Essentially all authors also agree that quality of life is an inherently sub-
jective or individually determined construct (Benner, 1985; Ziller, 1974).
Bowling (1995), for example, surveyed 2,000 men and women, all at least 16
years of age, about things that they considered important in their lives or
that contributed to their quality of life. Participants answered open-ended
questions about what was important in their lives and then ranked their top
five responses. Responses were analyzed by, among other variables, age,
gender, marital status, health status, socioeconomic group, and education.
Responses clearly demonstrated individual differences in beliefs about
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quality of life: 31% of respondents ranked relationship with family or rela-
tives as the most important factor in determining quality of life, 23% identi-
fied their own health, 20% identified the health of someone else, and 10%
nominated finances. Some of these differences could be explained by age:
37% of participants aged 25 to 45 identified family as the most important el-
ement, for example, as compared with only 21% of respondents aged 75
and older. Other differences could be explained, in part, by gender or other
independent variables, but the data quickly become a complex list of differ-
ent combinations of independent variables that affect quality of life for dif-
ferent subgroups of participants. Bowling’s general conclusion, quite
apparent from her data, was that the components believed to influence
quality of life will be identified differently by essentially every respondent.

Similarly, Mozes, Maor, and Shmueli (1999) asked 2,040 adults in Israel to
provide one global rating to a single question about their health-related qual-
ity of life over the past month. All participants also completed a question-
naire about socioeconomic status, a questionnaire about current disease or
disorders, and a Hebrew translation of the “SF-36"” (Ware & Sherbourne,
1992), which is a 36-item questionnaire widely used to measure health-re-
lated quality of life. Only 51% of the variance in global ratings could be ac-
counted for by the other measures, clearly demonstrating that large portions
of individuals’ perceptions of quality of life are determined by elements that
are not part of the standard definitions or assessments tools.

A related issue, also recognized in most of the current literature, is that
both the elements that are seen as determining quality of life, and the per-
ceived positive or negative quality of life at any given time, are dynamic
constructs that are continually under development for individual persons
(Allison et al., 1997). Both bottom-up and top-down theories (Deiner, 1984)
have been proposed to explain this dynamism. According to a bottom-up
theory, perceptions of quality of life are built from past experiences, or per-
ceptions are built throughout a lifetime. This model predicts that individu-
als having more negative experiences throughout life should report poorer
quality of life, whereas persons having more positive experiences will re-
port better quality of life (Allison et al., 1997). Top-down theories, in con-
trast, suggest that quality of life is determined by the individual’s general
sense of well-being (Costa & McCrae, 1980) and is not determined by previ-
ous life experiences. This distinction has important implications for any at-
tempts to change an individual’s perceived quality of life. Bottom-up
theories suggest that increasing positive experiences should improve per-
ceived quality of life, but top-down theories suggest that even experiences
described as objectively positive by other people might be interpreted as
evidence of a poor quality of life by someone who begins with a poor per-
ceived quality of life.

Finally, many discussions of perceived quality of life emphasize the in-
fluence of individual expectations (e.g., Testa & Simonson, 1996, WHO,
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1995). The main premise of this argument is that people have different and
constantly changing expectations about their lives, and that quality of life
may be defined, in part, in terms of whether those expectations are being
met (Carr, Gibson, & Robinson, 2001). Carr et al. showed that many expec-
tations are related to age, gender, ethnicity, social or economic status, and
other variables. Incorporating expectations into the definition of quality of
life assists in explaining an apparent mismatch between objective life cir-
cumstances and perceived quality of life. A severe or terminal disease, for
example, does not necessarily lead to a poor perceived quality of life (e.g.,
Evans, 1991; Fortune, Main, O’Sullivan, & Griffiths, 1997). The explanation,
in terms of expectations, is that persons with permanent impairment or ter-
minal disease who have come to accept the resulting disabilities or limita-
tions may have an exceptionally good quality of life because of their low
expectations of improvement. Individuals who have not accepted the fact
that they have a permanent problem, on the other hand, may have a poor
quality of life, explained in these terms as related to expectations that far
outweigh what is objectively possible. Expectations are also theorized to be
responsible for part of the dynamic nature of quality of life. As individuals
realize or accept their limitations, their expectations can change, resulting
in changes in their perception of quality of life (Carr et al., 2001).

Carr et al.’s (2001) discussion of how expectations are formed is essen-
tially another example of bottom-up theorizing in quality of life. Carr et al.
explained that expectations are developed through an individual’s experi-
ences and interactions with the environment, or that expectations may be
formed by social, psychological, socioeconomic, demographic, and cul-
tural factors of the individual. Therefore, for a person who has always been
healthy, a serious illness may represent a drastic departure from all expec-
tations and have devastating effects on quality of life. In contrast, an indi-
vidual whois used to being sick may take even very seriousillness in stride,
so quality of life is not affected at all. The concept of expectations may also
be applied to therapy outcomes. When a person who has attempted ther-
apy several times before, only to fail each time, begins a new treatment regi-
men, quality of life may be negatively affected by the past experience of
failure and the thought process of never being able to achieve a desired goal
(Carr et al., 2001; Krueger et al., 2001). It is equally possible, however, for a
history of failure to theoretically lead to improved quality of life, if expecta-
tions have been lowered by that history of failure.

In summary, the quality of life literature does not include a widely
agreed upon definition of quality of life—a state of affairs that is all too fa-
miliar to those of us who work in stuttering. However, there is substantial
agreement that quality of life is multidimensional, subjective, dynamic,
and related to expectations about life events or even related to expectations
about quality of life. It also becomes clear that some of the differences
among definitions should be viewed as reflecting only artificial disagree-
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ments: A distinction should be made between definitions that are attempt-
ing to describe the construct known as quality of life and those few that are
attempting to describe the construct one might call “a good quality of life.”

The remaining sections of this chapter use these ideas to address the
more complex questions of how, and why, quality of life can be or should be
defined and measured for stuttering. One relatively widely used instru-
ment for measuring health-related quality of life, the “Short Form 36”
(SF-36; McHorney, Ware, Lu, & Sherbourne, 1994; McHorney, Ware, &
Raczek, 1993; Ware & Sherbourne, 1992), is first reviewed, because several
issues raised by the SF-36 have some important implications for current at-
tempts to develop measures for stuttering. The discussion then turns to the
quality of life for persons living with one of two disorders, psoriasis and la-
ryngeal cancer, selected because they show many interesting parallels to
stuttering. Many other examples could have been selected; cancer and car-
diovascular disease, most notably, are both heavily represented in the qual-
ity of life literature. As discussed in the following sections, however, some
intriguing similarities among psoriasis, laryngeal cancer, and stuttering
make the first two well suited to the task at hand: attempting to determine
how, and why, we might choose to develop and use measures of quality of
life as part of research and treatment for stuttering.

MEASURING HEALTH-RELATED QUALITY OF LIFE:
THE SF-36

The Medical Outcomes Study 36-Item Short-Form Health Survey
(McHorney et al., 1993, 1994; Ware & Sherbourne, 1992), known as the
“SF-36,” is a 36-item questionnaire created by adapting items from longer
and more complex measures (Davies & Ware, 1981; Donald & Ware, 1984;
Stewart & Ware, 1992; Stewart, Ware, Brook, & Davies-Avery, 1978; Veit &
Ware, 1983). The SF-36 was intended to be a brief but comprehensive mea-
sure of general health that could be used in clinical and research settings to
determine whether and how health is interfering with respondents’ lives.
The developers of the SF-36 did not describe the instrument as a quality of
life measure, but it has become as close to a standard measure of health-re-
lated quality of life as can be found in the quality of life literature. The SF-36
has been translated into several languages and validated against interview
data, clinical data, biological or physiological data, and other question-
naires for many subject groups around the world (e.g., Mozes et al., 1999;
Shadbolt, McCallum, & Singh, 1997).
The SF-36 includes questions:

measuring eight health concepts: (1) physical functioning; (2) role limitations
because of physical health problems; (3) bodily pain; (4) social functioning; (5)
general mental health (psychological distress and psychological well-being);
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(6) role limitations because of emotional problems; (7) vitality (energy/fa-
tigue); and (8) general health perceptions. (Ware & Sherbourne, 1992, p. 474)

All questions focus on how respondents” health has affected their activi-
ties over the past month and how respondents have felt physically and
emotionally over the past month. Responses are given as yes/no or using
Likert-type scales. One of the most interesting features of the SF-36 is that
all questions were created from previously available instruments that mea-
sured the same concepts. The similarity to familiar instruments might ex-
plain, in part, the SF-36’s relatively rapid acceptance and relatively
widespread usage (Shadbolt et al., 1997). Its relative popularity might also
be explained, in part, by the fact that the instrument is relatively short, easy
to complete, easy to score, and yet relatively comprehensive with respect to
many of the dimensions of quality of life.

The SF-36 clearly is not a psychometrically ideal instrument, as might be
expected from the problems in defining the construct it is attempting to mea-
sure, but it has had what Shadbolt et al. (1997) described as exemplary
psychometric rigor associated with its development (see also Brazier,
Harper, & Jones, 1992). Correlations from tests of convergent validity with
other measures range from low to high; the mental health subscale, for exam-
ple, correlates fairly well with tests purporting to measure psychological
well-being or mental health (r = .52 — .95) (see Bowling, 1997). Ware et al.
(1993) found test-retest correlation coefficients of .43 to .90 for the subsec-
tions of the SF-36, and other researchers have since reported a similar range
(e.g., Shadbolt et al., 1997). One problem with interpreting these data, how-
ever, is that the lower test-retest coefficients are often associated with a
change in health status. Shadbolt et al., for example, reported correlations of
4 to .5 and significant differences (by paired-samples t-tests) for administra-
tions of the SF-36 3 weeks before hospitalization for vascular surgeries and at
hospitalization. The silver lining in the low reliability coefficients, then, is the
suggestion that SF-36 scores are responsive to changes in health status.

MEASURING DISEASE-SPECIFIC QUALITY OF LIFE:
PSORIASIS AND LARYNGECTOMY

Disease-specific measures, in contrast to the SF-36 and other general mea-
sures, are designed and intended for use with persons who have a single
disorder. The relative advantages and disadvantages of general versus dis-
ease-specific measures have been rather heatedly debated, but the most
common view is that both are useful for different reasons and in different
situations (Read, 1993). General measures such as the SF-36 allow compari-
sons across patient populations and allow the detection of effects across
multiple physiological or functional domains within individual patients,
but they cannot provide detailed information about the particular effects of
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a given disease or its treatment as well as a good disease-specific instru-
ment can. Disease-specific instruments, in contrast, are more likely to iden-
tify significant changes or differences associated with a given disease, but
they are also more likely to miss important systemic changes. In addition,
disease-specific instruments, by definition, cannot be used to compare
quality of life across diseases or conditions. Because of these differences,
many studies use both a general measure, often the SF-36, and a disease-
specific measure. The following studies exemplify this trend for two disor-
ders selected for their perhaps unexpected parallels to stuttering: psoriasis
and laryngeal cancer.

Quality of Life in Psoriasis

Psoriasis is a skin condition that affects more than 5.5 million persons in the
United States, occurring equally in men and women. Physical signs of this
fairly common disease include reddish, scaly skin, primarily located on the
elbows, knees, scalp, and trunk. The parallels between stuttering and psori-
asis are striking, beginning with their etiologies: neither disorder is well
understood, although both are currently believed to probably be genetic
disorders influenced by some environmental factors. Psoriasis is generally
viewed as a chronic disease, at least in adults, and many authors discuss the
possibility of psychological, cognitive, affective, or interpersonal aspects in
addition to the physical skin lesions. Mild psoriasis is treated with topically
applied creams or lotions that can control the maculopapules and the
symptoms of dryness and itching, and more severe psoriasis may be
treated with phototherapy or systemic treatment. As is often the case with
stuttering, these treatments must be actively continued if their benefits are
to continue. Another similarity, then, is that treatment goals are often dis-
cussed in terms of controlling or living with the disease instead of curing or
eliminating it.

In contrast to stuttering, however, several disease-specific quality of life
instruments have been developed for psoriasis. One of the most common is
the Psoriasis Disability Index (PDI; Finlay & Kelly, 1987). The PDI is a self-
rating instrument designed to measure the impact of psoriasis on different
life situations within 1 month before the initiation of treatmentand 1 month
after termination of treatment. Originally consisting of 28 questions about
daily activities, work or school, and treatment, the PDI was narrowed to 10
questions after pilot work with 54 psoriasis patients identified highly corre-
lated, redundant, ambiguous, or irrelevant items. A more current version of
the PDI (Finlay, Khan, Luscombe, & Salek, 1990) added the category of per-
sonal relationships (5 questions), to make a total of 15 questions. All ques-
tions are answered using a 7-point scale (1 = not at all, 7 = very much). The
scoring is summative, so the high score on the original version was 70 and
the high score on the updated version is 105.
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Psychometric quality of the PDI has been investigated by several re-
search groups, using detailed literature reviews, discussions with partici-
pants, and pilot administrations. Internal reliability for the 10-item
version is only moderate (r = .32 — .40) (Finlay & Kelley, 1987), but this re-
sultis to be expected given the efforts to develop a scale with little or no re-
dundancy across items. Finlay and Kelley’s attempts at establishing
construct validity have also resulted in low (.29) correlations with severity
of psoriasis (defined as percent of skin surface affected). This result is not
good evidence of construct validity, but it does show that PDI scores are
notnecessarily related to disease severity. The 15-item version was revali-
dated (Finlay et al., 1990) by administering it to only 32 persons with pso-
riasis, and by comparing the PDI to similar scales. Finlay and Kelly also
determined that the PDI was responsive to changes across time by com-
paring mean scores for pretreatment (mean = 34.1, SD = 11.1) and post
treatment (mean = 22.3, SD = 10.9) assessments, but this assessment in-
cluded only hospitalized psoriasis patients.

Finlay and Coles (1995) reported a relatively comprehensive assessment
of the influence of severe psoriasis that used the PDI and that exemplifies
some of the methodological issues and the common results in this area. Sur-
vey respondents included 369 men and women (mean age 46.8 years; male
to female ratio approximately 50:50), out of 745 who were originally con-
tacted by 149 participating dermatologists. Eighty percent of respondents
had been admitted to the hospital as a result of their psoriasis, an average of
three times each. Respondents completed a four-part questionnaire: six
questions to describe background and present information about their pso-
riasis; the 15-item version of the PDI (Finlay et al., 1990); questions that
compared psoriasis with asthma, diabetes, and bronchitis; and a final sec-
tion that asked questions about treatment regarding expenses, outcomes,
and time. The final section included such questions as “How much time
would you be prepared to spend on treating the skin each day if there was a
daily treatment which kept your skin completely normal for that day?” and
“How much would you be prepared to pay for a cure?” This measurement
system is a clear example of purely disease-specific assessment; all ques-
tions were explicitly tied to the respondents’ psoriasis.

More than 50% of respondents in Finlay and Coles” (1995) study indi-
cated that psoriasis interfered “a lot” or “very much” with their lives, as
measured by the PDI questions associated with clothes, sports, baths, and
home messiness. Fewer than 30% of respondents, however, indicated
many problems associated with friends, career, smoking, and alcohol.
From the third section of their questionnaire, Finlay and Coles reported
that psoriasis patients thought it would be better to suffer from asthma,
diabetes, or bronchitis than to have psoriasis; this finding was reversed,
however, for those respondents who by chance were actually afflicted
with one of these other comparative diseases. Part four of the question-
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naire revealed that 98.9% of respondents would rather have a cure than re-
ceive money; 78% indicated they would pay 1,000 pounds ($2,000) or
more for a cure, and 38% indicated they would pay 10,000 pounds
(520,000). The mean time that participants reported they would spend per
day to cure their disease for that day was 1 hour, with 49% of respondents
indicating they would spend 2 to 3 hours per day. Overall, Finlay and
Coles concluded that severe psoriasis may affect all aspects of life, a con-
clusion that was not entirely supported by their data, although it is clear
that some aspects of life were affected for many respondents.

Finlay and Coles also emphasized the importance of quality of life mea-
sures in making clinical decisions (Patrick & Erickson, 1993). They sug-
gested that if an individual’s quality of life is known, then therapeutic
judgments can be made about preferred or recommended treatments to
meet that patient’s particular needs. Although such a notion seems obvious
enough in one sense, it also introduces a series of problems that become ap-
parent throughout the entire quality of life literature. It is not clear, for ex-
ample, that different psoriasis treatments are available to match different
quality of life needs, an issue that raises empirical questions as well as clini-
cal ones. Although dermatologists might reasonably suggest aggressive
systemic therapy over topical approaches for patients who report serious
quality of life issues with respect to their psoriasis, there has been little ef-
fort to validate the need for a quality of life scale to gather that information
(which, physicians argue, can be gathered in the briefest of clinical inter-
views or from the physical exam) or to validate any potential improvement
in dermatological outcomes or in quality of life outcomes associated with
treatment choices based on quality of life issues.

Gupta and Gupta’s (1995a) study exemplifies another trend in the qual-
ity of life literature. Gupta and Gupta studied 110 men and 105 women with
varying degrees of psoriasis. The participants were separated into age
brackets of 18 to 29 years, 30 to 45 years, 46 to 65 years, and over 65 years.
Participants completed two disease-specific self-report measures: a series
of 10-point scales (1 =not at all, 10 = very markedly) to rate the severity of their
psoriasis, and a checklist similar to the PDI that required yes or no answers
to statements about experiences within the last month pertaining to their
psoriasis. The severity measures included “overall redness of skin rash,
overall scaling or shedding of skin, overall thickness of psoriasis plaques,
and overall severity of psoriasis.” The checklist contained questions per-
taining to different aspects of life, reflecting Gupta and Gupta’s own work-
ing definition of quality of life: appearance and socialization, occupation
and finances, symptoms and treatment, and so forth.

Gupta and Gupta’s (1995a) results identified no significant differences in
severity of psoriasis across age or gender groups. Gender differences on the
quality of life measure were significant only for occupational functioning,
with men reporting feeling more concerned than women about taking time
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off work for treatment and reporting more fear of losing their jobs. Inter-
preting this result is difficult, however, because it was not reported how
many of the men and how many of the women had jobs or provided the sole
or primary income for their families. Significant differences between age
groups were identified for the quality of life measure with older persons (45
and above) reporting better quality of life than the younger patients (under
45). Specifically, younger persons reported more socialization problems,
more appearance problems, and more occupation and finance problems
than older respondents.

Gupta and Gupta (1995a) concluded that chronological age plays a criti-
cal role in the impact of psoriasis on quality of life by speculating that youn-
ger people may be trying to make more social connections and thus are
more affected by a disorder that they see as limiting them socially. This con-
clusion raises several additional issues that also recur throughout the qual-
ity of life literature. First, results can be explained in terms of individuals’
expectations about their lives; as such, they appear to present some support
for Carr et al.’s (2001) assertion of the importance of expectations to per-
ceived quality of life. It quickly becomes apparent, however, that a confirm-
ing evidence fallacy may be in force here: The proposition that quality of life
is determined by whether or not an individual’s expectations are or are not
met has not yet been tested in the obvious, easily designed, but ethically
very questionable experiment. Second, much of the disease-specific quality
of life research has been conducted without the appropriate control groups
or the appropriate reference to normative data. Counterexamples exist in
several large projects that have attempted to measure well-being or quality
of life for entire populations (e.g., McEwan, 1993; Mishra & Schofield, 1998)
and in several studies that have compared obtained data to available
norms. On the whole, however, measurement systems for disease-specific
quality of life work from the assumption that the disease is, in fact, relevant
to whatever findings are obtained. Gupta and Gupta, for example, found
that a group of people younger than 45 were more concerned about social
activities, their own physical appearance, occupational issues, and finan-
cial instability than older respondents, and they concluded that psoriasis
has more of an effect on younger people than on older people with respect
to these variables. Their data can not support such a conclusion, however,
because psoriasis was common to both groups, and enough of the ques-
tions are general enough (e.g., “feeling self-conscious among strangers”)
that it seems possible for age to be the functional variable in the obtained
quality of life differences. It seems quite possible, in other words, that
Gupta and Gupta’s results simply confirmed that young people are con-
cerned about social activities, their own physical appearance, their jobs,
and their finances.

Alater study, also by Gupta and Gupta (1998), is affected by some of the
same issues. In this study, Gupta and Gupta sought to assess the ability of
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skin diseases (acne, alopecia areata, atopic dermatitis, and psoriasis) to
cause depression and suicidal thoughts. Retrospective analyses of data
they had collected for several previous studies identified 72 respondents
with acne, 45 with alopecia areata, 146 with atopic dermatitis, and 217
with psoriasis. The groups were subdivided into a more severe inpatient
group (1 = 138) and a less severe outpatient group (n = 79). Severity of the
disease varied within all groups of respondents, including the two psoria-
sis groups.

Questions about depression and suicidal tendencies were asked of all
480 participants using the Carroll Rating Scale for Depression (CRSD;
Carroll, Feinburg, Smouse, Rawson, & Greden, 1981). The CRSD is a self-
rated scale to screen for possible depression, developed by adapting the
Hamilton Rating Scale (HRS; Hamilton, 1969) from a clinician-rating for-
mat to a self-reporting format. The CRSD comprises 52 statements for
which the patient must circle either yes or o, each scored on a simple 0 or 1
system for a possible total score of 52. Scores of 10 or higher are interpreted
as suggesting the need for further evaluation because of possible depres-
sion, based on results from one sample of 199 adults described as reflecting
the general population.

Gupta and Gupta’s (1998) results showed that the acne group and the in-
patients with psoriasis had statistically significantly higher mean CRSD
scores (13.4, SD = 8.0, and 11.12, SD = 6.8, respectively) than the other
groups (outpatient psoriasis mean 8.6, SD 6.5; alopecia areata mean 7.5, SD
7.3; atopic dermatitis mean 7.6, SD 6.2). Individual item analyses presented
without inferential statistics showed that between 8.3% and 10% of all
groups except the respondents with atopic dermatitis often wished they
were dead; 10.3% of the psoriasis inpatient group felt that life was not
worth living, as compared with 1.4%, 2.2%, 3.4%, and 5.1% in the acne, alo-
pecia, atopic dermatitis, and outpatient psoriasis groups, respectively.

Gupta and Gupta (1998) interpreted the results by suggesting that acne
and psoriasis may increase the chance of depression, and they discussed
the effects of these disorders on body image and life development, particu-
larly for the adolescent respondents with acne. It is important to note, how-
ever, that these data were based on a questionably validated instrument,
showed very large standard deviations for all groups, and showed substan-
tial group overlap. It is also important to recognize that depression is com-
mon for adolescents in general, so the finding of slightly increased
depression in the acne group is not surprising, given that the mean age of
participants was only 23.7 years (SD = 6.8) [other groups were much older:
44.7 (11.6) for alopecia, 42.0 (15.6) for atopic dermatitis, and 47.8 (16.2) for
the combined psoriasis groups]. Gupta and Gupta’s overall conclusions
were that depression may be associated with some dermatological dis-
eases, but their data provided only minimal support for the specific causal
relation that this conclusion implies.
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As a final example, Fortune, Main, O’Sullivan, and Griffiths (1997) used a
multidimensional approach to examine the effects of psoriasis on quality of
life, physical health, and mental health. This study used both general health
and disease-specific scales: the SF-36 and the PDI, both discussed previously,
and the Psoriasis Life Stress Inventory (PLSL; Gupta & Gupta, 1995b). Partici-
pants included 77 women and 73 men, aged 18 to 79 years, all of whom were
patients in a psoriasis specialty clinic. Severity of psoriasis was determined
from a variety of clinical indicators and summarized using a point system
that ranged from O (no psoriasis) to 72 (very severe psoriasis). Self-reports of se-
verity were also gathered for each patient based on a 10-point scale (0 = no
psoriasis and 10 = very severe psoriasis). Patients were also asked what treat-
ments were being received, in an attempt to determine whether different as-
pects of quality of life were affected by different treatments. Questions about
family history of psoriasis, alcohol consumption, age of psoriasis onset, and
employment history were also asked during the clinical assessment.

Results included a replication of Gupta and Gupta’s (1995a) finding of
no differences between males and females on quality of life. Fortune et al.
(1997) also reported that the clinical severity and location of the psoriasis
were not correlated with quality of life, although location of the psoriasis
was correlated with physical and mental health scores. Respondents who
reported higher psoriasis-related stress also scored significantly lower on
the mental health subsection of the SF-36 than participants who reported
low stress according to the PLSI, suggesting that the SF-36 can also identify
psoriasis-related mental health problems. It should be noted, in addition,
that 116 participants were classified as displaying “high stress” by the PLSI
and only 34 were classified as displaying low stress.

In summary, several conclusions may be drawn from these and other
sources (e.g. Salek, 1993) about measuring quality of life in psoriasis. First,
and most basically, both general health measures and disease-specific mea-
sures do appear to identify measurable effects of psoriasis on life activities
and functions for at least 30% to 50% of patients (Finlay & Coles, 1995; For-
tune et al., 1997; Gupta & Gupta, 1995a). Equally importantly, it appears
that the psoriasis literature is making progress toward what Patrick and
Erickson (1996) described as three distinctly different goals or applications
of quality of life assessments: to describe the differences (if any) between af-
fected and nonaffected persons, to allow the prediction of future outcomes,
and to measure change over time.

Quality of Life in Laryngeal Cancer

Quality of life measures are also being used in voice disorders generally,
and for laryngeal cancer in particular, to address many of the goals or scien-
tific foci discussed by Patrick and Erickson (1996). This use is an example of
therelatively widespread use of quality of life measures in cancer treatment
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and research: Bardelli and Saracci (1978) reported that between 1956 and
1976 less than 5% of the clinical studies published in six major cancer jour-
nals addressed any aspect of quality of life, but since at least the early 1980s
(Selby, 1993) quality of life has become an increasingly important issue in
mainstream cancer research and treatment. Ringash and Bezjak (2001) re-
cently described an explosion of interest in quality of life among research-
ers concerned with head and neck cancer in particular. Many of these
studies, as discussed in the following, have used both general quality of life
measures and cancer-specific measures, and they have not only addressed
the question of developing measures for cancer-related quality of life but
have also used quality of life measures for several reasons. The focus here is
on cancers of the head and neck, and largely on laryngeal cancer, because of
our original hypothesis that the effects of laryngeal cancer on communica-
tion would provide a parallel to the effects of stuttering. As seen in the fol-
lowing, however, quality of life research has provided evidence to
contradict our initial assumption, thus actually providing evidence of an-
other parallel with stuttering.

Morton (1997), to begin with, examined quality of life and cost-effective-
ness of treatments for 46 patients with laryngeal cancer. Morton used only
general quality of life scales, without cancer-specific measures: a general
health questionnaire, a global (single-item) life satisfaction question, and a
10-item life satisfaction instrument. All questionnaires were completed at
the time of diagnosis and again at 3, 12, and 24 months postdiagnosis. No
differences in life satisfaction could be attributed to age, sex, or tumor stage
at the time of diagnosis, suggesting that disease severity does not always
take an active role in the determination of quality of life (Evans, 1991; Testa
& Simonson,1996). Other important findings included a negative correla-
tion between pain and life satisfaction at the 12- and 24-month assessments,
which the authors explained in terms of a decrease in quality of life that can
be attributed to the treatment for laryngeal cancer. Laryngectomy, in partic-
ular, was associated with increased difficulty with verbal communication
at the 3- and 12-month measures, but this difficulty was not enough to cre-
ate any differences in quality of life between those treated by laryngectomy
and those treated by radiation therapy. As Morton (1997) discussed, this
negative result may have been due to the small number of participants in
the study, the particular aspects of life assessed on the questionnaire, or the
preoperative counseling received by the laryngectomy patients. Neverthe-
less, he concluded that even though there is an impact on speech and com-
munication for laryngectomy patients, the surgery and its effects are not
different from radiation therapy with respect to effects on quality of life. In-
deed, Morton concluded, overall, that laryngectomy is not a “disastrous
event” (p. 249) for quality of life.

Armstrong et al. (2001) focused on laryngectomy patients only, during
presurgery and at 1, 3, and 6 months postsurgery, and reported similar re-
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sults. Of 40 initial subjects, only 20 participated at every stage of the study,
completing one general and two laryngeal-cancer-specific questionnaires
about general health, psychosocial and communication status, and eating
status. Questionnaires included the SF-36, discussed earlier; the Royal
Prince Albert Hospital Profiles Patient Questionnaire (RPAH; Armstrong
et al., 2001), which was developed through collaboration of researchers,
professionals, and laryngectomees to measure background information,
treatment details, length of hospital stay, and questions related to risk fac-
tors of laryngeal cancer; and an Outcomes Measures Questionnaire, used
postsurgery only to assess communication, swallowing, psychosocial sta-
tus, emotional support, prosthesis management, stoma care, smoking,
body image, medical complications, and readmission to the hospital.

Armstrong et al. (2001) reported that speech was affected up to 6 months
after surgery for many patients and that 63% of participants reported con-
tinuing problems with oral communication at 6 months postsurgery. Only
8%, however, reported that they feltlimited in communication. Swallowing
difficulties were reported by 75% of respondents at the 6-month assess-
ment, with 42% reporting swallowing trouble that limited their willingness
or ability to eat in public and 21% reporting pain associated with swallow-
ing. The general health of these participants was lower than that of matched
individuals without cancer as judged by physical, emotional, and social
scores on the SF-36, and some improvement in general health was shown
between the initial measure and the 3-month follow-up. Overall,
Armstrong et al. concluded that the low SF-36 scores reflected a poor qual-
ity of lifeamong participants in this study as compared to individuals with-
out a major illness. The findings that only 8% of participants felt limited in
their communication abilities, but 42% were not willing to eat in public,
replicated Morton’s (1997) earlier finding and suggests that the most im-
portant quality of life concerns for laryngectomy patients might not be in
communication after all, but might be associated with the social impor-
tance of eating.

Hammerlid, Silander, Hornestam, and Sullivan’s (2001) study of 232 pa-
tients with head and neck cancer replicated this finding in addition to pro-
viding other information. Hammerlid et al. used three instruments: a
quality of life scale designed for cancer, a quality of life scale designed spe-
cifically for head and neck cancer, and the Hospital Anxiety and Depres-
sion Scale (HADS; Zigmond & Snaith, 1983). Results were assessed
separately for the 133 patients who completed the 3-year longitudinal in-
vestigation and for the 80 who died during those 3 years. In general, quality
of life scores for those patients who completed the study were lowest at 3
months or 1 year postdiagnosis, recovering by 1 year or 3 years post-
diagnosis. As Hammerlid et al. were careful to address, however, these rel-
atively positive conclusions about the recovery of quality of life must be
substantially qualified by the fact that the patients who did not complete
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the later assessments had died of their cancer. Hammerlid et al. also found
that scores from the head-and-neck cancer specific questionnaire varied
more across the four administration times than did scores from the general
cancer questionnaire, and that subgroups of patients with different tumor
locations and with different ultimate outcomes (3-year survival or not)
showed larger differences on the head-and-neck questionnaire than on the
general cancer questionnaire. Thus, their results, that specialized disease-
specific instruments may be more responsive to change and more sensitive
to subgroup differences than general disease instruments, and certainly
more sensitive and responsive than general quality of health scales, con-
firmed some of the advantages of disease-specific measures discussed pre-
viously (Read, 1993).

Astudy reported by de Graeff etal. (1999) provides a final example of the
contribution of quality of life measures. de Graeff et al. studied 65 patients
with laryngeal cancer who were treated with radiotherapy rather than sur-
gery. Assessment instruments included the European Organization for Re-
search and Treatment of Cancer Core Questionnaire, the Organization’s
Head and Neck Cancer Module, and a depression scale. All were adminis-
tered before treatment and then 6 and 12 months after treatment. Six-month
measures showed a significant decrease in most quality of life variables, as
compared with pretreatment measures, that again appeared to represent
the effects of the radiation therapy. One important exception must be noted,
however: Speech was actually significantly improved at the 6-month mea-
sure, even during the time that most other indices were very negative.
Again, quality of life research has provided evidence to contradict our orig-
inal assumptions that laryngeal cancer, laryngectomy, or the side effects of
radiation therapy to the larynx would have significant negative effects on
speech and speech-related quality of life.

MEASURING QUALITY OF LIFE:
APPLICATIONS TO STUTTERING

Given the many issues discussed earlier, it is obvious that several questions
will need to be answered before quality of life measurements can be mean-
ingfully developed and used as part of stuttering measurement. The first
question is an obvious one: Why should quality of life be measured? The
standard answer is that quality of life measurements can assist with clinical
decision-making, but, as alluded to above with respect to the psoriasis liter-
ature, this answer is more complex than it first appears. Patrick and
Erickson (1996), for example, identified at least four different meanings of
clinical decision making: assessing and monitoring an untreated individual
patient, while making decisions about diagnoses, severity, or the need for
treatment; selecting a treatment for an individual patient; monitoring the
effects of a treatment for an individual patient, while making decisions
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about progress or the need to change or discontinue treatment; and devel-
oping a shared view of the usual or potential progress of a disease to shape
research agendas, political agendas, and the information and recommen-
dations that are provided to individual patients. In addition, the simple fact
that an assessment possibility exists does not mean that it can necessarily
make any contribution to any of these levels of clinical decision-making.
For stuttering, certainly, future research might profitably address the ques-
tion of which, if any, clinical decision-making activities can be improved by
the use of quality of life measures.

Second, if the decision is made to measure quality of life in stuttering,
then stuttering researchers must determine whether a stuttering-specific
quality of life measure needs to be developed or whether the SF-36 or a sim-
ilar general instrument would be a better choice. It seems clear from the lit-
erature reviewed above that disease-specific measures and general
measures provide different information, and that only disease-specific
measures can provide the detailed information that may be desired in some
situations (Read, 1993). Kaplan et al. (1993), in their discussion of this point,
used an example of a questionnaire item about whether finger dexterity is
adequate to open a bag of potato chips. For the vast majority of respon-
dents, with the vast majority of diseases and disorders, such an item would
be seen as trivial if not burdensome, completely unrelated to the reasons
they sought professional assistance. General quality of life measures
clearly should not address such levels of detail for all aspects of life and
functioning. For patients recovering from hand burns, however, or patients
with severe arthritis, such details as opening a bag of potato chips can be di-
rectly relevant to their functional abilities and to their perceived quality of
life and must be assessed. The trade-off, as previously mentioned, is that
disease-specific measures do not allow the comparisons across disorders
that might be desirable in some situations. If the decision is made to de-
velop and use a stuttering-specific quality of life instrument, therefore, the
challenge will be to identify those stuttering-related issues that are directly
relevant to functional abilities and to daily life for enough persons who
stutter that the entire instrument is not viewed by clients and professionals
alike as trivial if not burdensome.

Arelated question involves how a new instrument designed to measure
stuttering-specific quality of life could complement the plethora of stutter-
ing assessment instruments already in existence. Until very recently (Blood
& Conture, 1998; Yaruss, 2001), stuttering researchers have not used the
term quality of life, but an interest in assessing aspects of life that could be af-
fected by speech problems goes back for decades. Measures such as Wil-
liams, Darley, and Spriestersbach’s (1978) original Stutterer’s Self-Ratings of
Reactions to Speech Situations, Andrews and Cutler’s (1974) S24 scale,
Erickson’s (1969) original S-scale, the Stuttering Problem Profile
(Silverman, 1980), and more recent emotion and attitude scales (e.g.,
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Crowe, Di Lollo, & Crowe, 2000) are all based on the speaker’s feelings,
thoughts, attitudes, and experiences regarding speaking situations. The as-
sumptions driving these instruments appear to have had much in common
with the ideas being more explicitly expressed in the quality of life litera-
ture, including, for example, the bottom-up explanation (Carr et al., 2001)
that successful or unsuccessful completion of various speaking situations
throughout life would contribute to happiness or quality of life.

Several major problems for stuttering treatment and research, however,
are perfectly parallel to the issues previously discussed and exemplified.
First, neither top-down nor bottom-up theories of quality of life have been
strongly supported. As applied to stuttering, there is no more reason to ac-
cept the bottom-up assumption that increased success in speech will neces-
sarily lead to happiness on the job, in social activities, and so forth, than
there is to accept the top-down assumption that people who feel good
about their general quality of life will necessarily feel good about their
speech related activities. Second, as illustrated by the psoriasis literature,
quality of life research for stuttering, when itis completed, might show that
the disorder is relevant to quality of life for only a minority of persons with
the disorder (Finlay & Coles, 1995) or that factors other than the disorder
are more important to quality of life (Gupta & Gupta, 1995a). Similarly, and
as perfectly illustrated by our experience with the laryngeal cancer litera-
ture, the assumption that stuttering will affect general communication and
therefore affect all communication-related aspects of life might be shown,
when good quality of life research is completed, to be incorrect. In fact, one
overriding impression to be gained from the literature on disease-specific
quality of life, including the small sample reviewed earlier, is that the au-
thors and instruments appear to adopt a “disorder-centric” view that as-
sumes, probably incorrectly, that the client’s disorder is the overriding
determiner of quality of life. In other words, many of the definitions of
quality of life, and measurements used to determine quality of life, place a
rather large, if not complete, emphasis on issues related to the disease itself.
This problem is somewhat reduced for general health measures such as the
SF-36, but even then, the assumption is that health status does have an im-
pact on quality of life, with the instrument intended merely to quantify that
impact. As stuttering researchers and clinicians begin to consider quality of
life measurements, we need to be aware of this potentially unsupported as-
sumption and allow the possibility that a quality of life instrument might
show that stuttering is largely irrelevant to overall quality of life for many
persons who stutter.

Next, if the decision is made to develop a stuttering-specific measure of
quality of life, decisions must be made about the design of that instrument
and about its specific intended uses. Patrick and Erickson (1996) identi-
fied three distinctly different goals or applications of quality of life assess-
ments: to differentiate between affected and nonaffected persons; to allow
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the prediction of future outcomes or the prediction of results from another
test that would have been too intrusive or too costly to administer; and
measuring change over time. We would subdivide their first, or add a
fourth: Differentiating between affected and nonaffected persons might
mean using a quality of life scale to identify those persons with a disorder
who need help with quality of life, and it might also mean using a quality
of life scale to differentiate between two different subtypes, two different
disorders, or the presence or absence of a disorder. All the common
psychometric and methodological issues that must be solved in designing
and validating any new instrument must also be solved, for individual
items and for the instrument as a whole (and speech-language pathology,
on the whole, does not have a good record of developing psycho-
metrically trustworthy instruments; e.g., McCauley & Swisher, 1984). Itis
also worth noting in this context, however, that several issues commonly
raised as complicating the analysis of quality of life data are essentially
red herrings that can relatively easily be dealt with (Bullinger, 1993): the
“subjectivity” of quality of life data, for example, is relevant to instrument
development and interpretation but does not have to affect data analysis.
Similarly, Bullinger explained that the multifactorial data obtained from
profiles or test batteries are not “too complex” to analyze statistically, as
some have claimed; such relatively straightforward procedures as the a
priori definition of orthogonal comparisons, the use of multivariate anal-
yses of variance, and the use of such rules as Bonferroni corrections can
solve most of the problems.

How, then, might an appropriate instrument for measuring quality of
life in persons who stutter be identified or developed? The Special Interest
Division for Fluency Disorders of the American Speech-Language-Hearing
Association tried a decision-by-committee method at a 1999 conference,
with 5-point scales imposed for all questions, that has predictably stalled
into apparent failure. Yaruss (2001) also provided preliminary information
about his attempts to construct three related instruments about speakers’
reactions to stuttering, functional communication and stuttering, and qual-
ity of life in stuttering (QOL-S). Those instruments appear to have been
combined into the current Overall Assessment of the Speaker’s Experience of
Stuttering (OASES; Yaruss & Quesal, 2002), which was circulated at a con-
ference in an unpublished form labeled “draft September 2002” (Yaruss &
Quesal, 2002, n.p.). This scale is still in initial stages of development, and it
is yet to be demonstrated that the QOL-S or the complete OASES will be
able to address many of the complexities, previously discussed, that are in-
herent in developing or using quality of life measurements (Guyatt, Bom-
bardier, & Tugwell, 1986; Patrick & Erickson, 1993). In particular, it is
important to note that the initial development of the QOL-S and the OASES
was described with reference only to self-selected members of a stuttering
self-help organization and self-selected audience members; it may be that
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neither the intent nor the design of these scales will make them useful for
assessing quality of life in a less selective group of persons who stutter.

If we are not yet prepared to accept previous efforts in this domain, then,
what recommendations might we make? First and foremost, it appears to
us that the bias discussed earlier with respect to quality of life measures,
that overall quality of life is necessarily affected by a single disorder or
other single part of an individual’s life, must be carefully considered. Sim-
ply put, and as the psoriasis literature demonstrated, stuttering might not
be relevant to quality of life for every person who happens to stutter. Even
those who seek assistance with their speech may consider their lives to be
progressing well, with stuttering not affecting any aspects of life except for
their speech. Empirically, attempts to describe stuttering-related quality of
life may be severely compromised if the truth is bimodal (some not at all af-
fected, some severely affected) and the resulting answer is a mean that de-
scribes no one. There are no answers here; these are clearly empirical
questions that might be solved by good descriptive research with a good
quality of life measure.

Second, any instrument that will be used for either research or clinical
work must somehow solve the problem of the subjective and dynamic na-
ture of quality of life. One possible solution, depending on the purpose of
the assessment and the requirements of the data, would be to ask simple
open-ended questions, as Farquhar (1995) and Bowling (1995) have done.
A question such as “How is your quality of life?” can elicit respondent-spe-
cific information that may be arguably the best indicator of quality of life
for any single person. Conceivably, as a clinical practice, such a question
could also be viewed as a screening tool, with more comprehensive assess-
ment completed only for those whose screening data suggest a possible
need. Alternatively, instruments do exist that are essentially organized
ways to gather open-ended information. The Schedule for the Evaluation of
Individual Quality of Life (Brown, O’Boyle, McGee, & McDonald, (1997), for
example, asks respondents to nominate five domains that they consider im-
portant to their quality of life; these domains are then ranked and described
using judgment analysis or weighted. Several problems with such an ap-
proach are obvious, of course: Answers may or may not reflect disor-
der-specific information, recency effects might affect a client’s answers,
and important information might simply be forgotten or missed.

The alternative is to identify or develop an interview or questionnaire
protocol, similar to the many available disease-specific instruments. Pre-
pared instruments have the advantage and the disadvantage of being more
focused than open-ended questions on specific issues; this property en-
sures some consistency in administration but may result in a failure to cap-
ture the subjectivity or the dynamism of quality of life. In addition,
development of an instrument that can provide reliable, valid, and worth-
while information is a long and complex process; McEwen (1993) claimed
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that it reasonably takes no less than 10 years for a quality of life measure.
Several authors have described the multiple stages that must each be
thoughtfully accomplished; Guyattetal.’s (1986) circular 10-step model re-
quires five steps of conceptual work before any items are first developed
and then five steps of item testing, the result of which is nota completed in-
strument but more conceptual work and more item testing. Among the
more important questions for stuttering raised by models such as Guyatt et
al.’s are the specification of the intended population for measurement (e.g.,
adults seeking treatment for stuttering vs. all persons who stutter); the
specification of the intended application, purposes, and goals of the instru-
ment, and of how it will complement existing measurements; and the iden-
tification of relevant items for that population and for those applications,
purposes, and goals, as judged by a truly representative cross section of
professionals, members of that population, other persons who stutter, and
other affected persons. Appropriate data analysis methods mustalso be de-
veloped and validated, keeping in mind all the standard data analysis is-
sues and some issues specific to quality of life measurement (e.g., the
difference between causal indicator items and effect indicator items;
Fayers, Hand, Bjordal, & Groenvold, 1997). Although the task is daunting,
several examples of solid, thorough instrument development are also
readily available from other disciplines and could serve as models for stut-
tering (e.g., Kirkley, Griffin, McLintock, & Ng, 1998).

In conclusion, we find ourselves returning to the common notion that
assessing and treating any disorder can be conceptualized in two ways:
with a focus on the disorder or with a focus on the person as a whole who
has that disorder. Despite some pronouncements to the contrary, neither
focus is necessarily better than the other; they simply serve different pur-
poses and are appropriate in different situations or for different reasons.
Quality of life measures, carefully developed and thoughtfully used, can
assist in describing the characteristics or the course of the person with a
given disorder, and can provide information about the general tendencies
for a group of persons with a disorder. Such measures are not equivalent
to, and cannot replace, measures of the basic physiology or physical be-
haviors associated with a given disorder. Nevertheless, it appears to us,
onbalance, that the effort of developing a good stuttering-specific quality
of life measurement might be well spent, because the thoughtful use of
such a measure might have at least one important purpose for stuttering:
It could provide some data to support or refute the common but as yet em-
pirically unsupported notion that stuttering has widespread effects on the
entire life of all persons who stutter.
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The Gradual Increase in Length and Complexity of Utterance (GILCU) (Ryan,
1974, 2001) and Extended Length of Utterance (ELU; Costello, 1983; Ingham,
1999) stuttering treatments evolved several decades ago as combinations of
atleast two treatment elements. The first was the growing evidence that op-
erant conditioning principles, or response-contingent stimulation (RCS)
procedures, could effectively increase fluent speech and reduce stuttering.
Investigations that employed RCS to reduce adults’ stuttering began in the
1950s (see Ingham, 1984) and, as the lingering effects of Johnson’s diagno-
sogenic theory were gradually overcome, these procedures were also
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shown to be effective in reducing stuttering in older children (Martin &
Berndt, 1970; Rickard & Mundy, 1965; Ryan, 1971) and finally in very young
children (Martin, Kuhl, & Haroldson, 1972). At the same time, procedures
were developing to reinforce increasingly longer (e.g., from words to
phrases to sentences) and more difficult (e.g., assuming that conversation is
more difficult than short monologues) speaking tasks (Rickard & Mundy,
1965; Ryan, 1971), or to reinforce specific time periods of fluent speech
(Leach, 1969). The combination of these two ideas evolved into the GILCU
(Ryan, 1974) and then the ELU (Costello, 1983) programs, which provide re-
sponse contingencies for stuttered and fluent speech within progressively
longer or more difficult speaking tasks.

GILCU and ELU were one of the four treatment types identified in a re-
centreview (Cordes, 1998) as having published posttreatment maintenance
data showing less than 1% syllables stuttered (%SS). Cordes’s review also
identified response contingent approaches as another apparently effica-
cious treatment, again based on published maintenance data. The fact that
these two approaches were identified as efficacious in isolation and can
also be identified within larger treatment packages (that use, for example,
fluency-skills training and feedback to modify stutters in a framework that
begins with words and progresses to phrases and sentences) also led
Cordes to suggest that these two approaches might be so powerful that the
functional variable in some combined treatment packages might actually
be the response contingencies or the control of utterance length.

The strength of these conclusions was limited, however, by the fact that
Cordes’s (1998) review included only four investigations of GILCU and ELU
procedures; it also excluded several investigations that had tested modifica-
tions of ELU and GILCU procedures. Thus, as part of a larger effort to identify
the functional components of stuttering treatment and recovery, the present
chapter was written to extend the findings of the 1998 review by providing a
more complete evaluation of the available literature about GILCU and ELU
procedures. The purpose of this chapter is four-fold: (1) to summarize the
speech data reported following establishment, transfer, and maintenance
phases of these treatments; (2) to evaluate the methodologies of these investi-
gations; (3) to determine the effectiveness of these treatments for clients of dif-
ferent ages; and (4) to compare the effectiveness of these procedures to that of
other treatment programs reported within the same investigations.

IDENTIFICATION OF REPORTS AND SUMMARY TABLES

Experimental investigations involving GILCU, ELU, and GILCU-like or
ELU-like procedures (hereafter, “modifications”) were identified via a com-
puter literature search, review of available printed sources, and personal
contacts. Care was taken to identify articles that used the GILCU or ELU pro-
cedural framework without incorporating direct manipulation of the partici-
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pant’s speech pattern. [Shine’s (1980, 1984) treatment program, for example,
controls length and complexity of utterance but also incorporates fluency
procedures such as whispering and prolonged speech characteristics. Pro-
grams such as these were not included in this review.] In addition, investiga-
tions for this review were limited to those that involved increasing utterance
length, with increases in syntactic complexity assumed to co-occur. Treat-
ments involving systematic desensitization (Brutten & Shoemaker, 1967;
Wolpe, 1958) that require increasingly difficult tasks but do not control utter-
ance length were excluded.

Each report was reviewed by the first author, who summarized the
speech performance data to produce Table 10.1. This table is intended to al-
low visual inspection of summarized speech performance data, including
information about the inclusion and exclusion of important aspects of treat-
ment. The first column in Table 10.1 lists identifying information for each
study. Columns 2 through 5 then summarize the available information
about four dependent variables measured at up to five points during each
study. Dependent variables include stuttering frequency [as stuttered
words per minute (SW/M) or as percent of syllables stuttered (%SS)],
speech naturalness (SN; measured on a 9-point scale where 1 = most natural
and 9 = least natural; Martin, Haroldson, & Triden, 1984), and speech rate
(SR, measured as words or syllables spoken per minute). The dependent
variables and the five stages of treatment used for Table 10.1 were selected
because they are viewed as essential to the description of stuttering treat-
ment outcome (Ingham & Riley, 1998). Footnotes in Table 10.1 label the situ-
ation in which the dependent variables were measured, and the lengths of
follow-up checks are also noted. Empty cells in Table 10.1 reflect either the
omission of that treatment phase in the reported studies or no measure-
ment taken after that phase, usually the former.

Effort was taken to include in Table 10.1 data from only those participants
who had completed the entire relevant phase; thus, if a participant had only
completed a portion of a given phase, those data were not included in Table
10.1 if it was possible to remove them (e.g., Mowrer, 1975). In some situa-
tions, however, the original publications provided only group data or did not
require participants to complete a phase, so it was impossible to determine
which subjects had or had not completed certain phases. Also, in some in-
stances (e.g. Ryan & Ryan, 1983) data in Table 10.1 are from the last assess-
ment during a phase, allowing the inclusion of more beyond-clinic measures
than would otherwise have been possible. The present authors’ decisions in
these respects are explained in further detail in the following.

One important dilemma in compiling Table 10.1 involved the particular
measures to use, because studies varied in providing within-clinic data or
beyond-clinic data and in the use of reading, monologue, or conversational
contexts. The choice was made to err on the side of creating a stringent re-
view, or to include the measure or measures that most resembled the natu-
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ral environment. Thus, if stuttering data were provided from (a) reading in
the clinic, (b) reading and monologue at school, and (c) conversation at
school, the third of these would be presented in Table 10.1; if conversation
in school and conversation at home were used, these numbers were aver-
aged for the purposes of Table 10.1. When the available data did not fit the
categories selected for this review, the present authors placed them in the
best possible category; many such decisions and their implications are dis-
cussed below or in notes to the table. Due to subject attrition in the original
studies, participant numbers may vary across the phases of the same study
(e.g. Ryan & Ryan, 1995). Additionally, if discrepancies existed in a report
(e.g., conflicting or different numbers in a table versus in text), and if the
present authors could not make a reasonable determination, those data
were not used in this table.

The methodology of each experimental investigation assessed for this
review was also evaluated, based on a model of treatment efficacy evalua-
tion discussed by Ingham and Cordes (1999), and summarized in Table
10.2. Methodological criteria, noted with an X in Table 10.2 if they were
judged by the present authors to exist, include the following:

1. Data from any evaluation (reading, monologue, conversation, etc.) of
speech performance (stuttering, speech rate, or speech naturalness)
within the clinic before treatment;

2. Stuttering data collected during therapy (either described or pub-
lished) or an evaluation completed between treatment phases;

3. Speech performance data provided from at least 3 months after the
end of the relevant phase of treatment;

4. Same as Category 1 but requiring beyond-clinic data;

5. Speech performance data collected beyond the clinic during the pro-
gram;

6. Same as Category 3 but requiring beyond-clinic data;

7. Any stuttering-judgment reliability data provided from at least one
judge who had not worked directly with the client;

8. Same as Category 7 but for speech rate; and

9. Same as Category 7 but for speech naturalness.

The data summarized in Tables 10.1 and 10.2 are further addressed and
discussed in the following sections. As this chapter shows, it appears that
both the ELU and GILCU programs can successfully reduce or eliminate
stuttering in children, adolescents, and adults; the evidence to support
them is quite strong in several ways. A surprising lack of high-quality ex-
perimental investigations about these treatments must also be acknowl-
edged, however, and the amount of speech performance data in the natural
environment (e.g., home and school settings) is also quite limited. The im-
plications of these complexities are also addressed below.
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LITERATURE REVIEW
The Beginning: Rickard and Mundy (1965)

Rickard and Mundy’s (1965) article is especially noteworthy because of
itsimportance to the development of the GILCU program and because it
reveals some of the problems that continue to influence this literature.
One 9-year-old male who stuttered completed a series of gradually lon-
ger and more difficult speaking tasks. He was socially reinforced
(“great,” “nice job,” etc.) for speech that was fluent or more fluent than
his baseline speech, and, in the later stages of the program, he earned
points that could be exchanged for prizes. Stuttering was measured by
“repetition errors per task unit” (p. 269; e.g., “c-c-cat” contains two repe-
tition errors for the task unit of “cat”). The tasks included, in order, read-
ing two-word phrases from cue cards, reading sentences, reading
paragraphs, conversation with the experimenter (telling stories and nor-
mal conversation) and conversation with the parents. Reinforcement
consisted of social praise and various extrinsic rewards for phrases, sen-
tences, paragraphs, and 5-minute periods of conversation that involved
fewer repetitions than baseline (this system was used when repetition
rates were not approaching zero) or no repetitions.

The child worked through the stages, advancing to the next stage
when repetition errors reached near zero levels (zero stuttering was
reached at each level, but criterion for progression is unclear). Measures
of repetition errors were also collected before, during (after 35 sessions
of phrase reading, sentences paragraphs, and storytelling), and after
treatment (after the conversation stage with the experimenter and par-
ents, which consisted of 21 30-minute conversation sessions) while the
child read paragraphs (173 total words). As canbe seen in Table 10.1, rep-
etition errors dropped from 128 before treatment to 17.5 after 35 sessions
(preconversation) to 0 after the transfer portion. These results are in-
triguing, but itis important to note that the child’s parents reported that
he still stuttered, especially during stressful conversation. Also, during
a 6-month follow-up the child produced 16 repetition errors on the first
word of a paragraph, and stuttering and repetition errors had returned
in the natural environment.

Many of the methodological details that may have contributed to the
poor maintenance of fluency shown in Rickard and Mundy’s (1965) inves-
tigation continue to be seen in some subsequent treatment investigations,
as is discussed in further detail later. These include pass criteria within
and between steps that allow some stuttering, unclear criteria for progres-
sion between steps, no data from the natural environment, questionable
definitions of stuttering, and no maintenance program.
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The GILCU Program

General Description and Initial Issues. Some aspects of the following
general description were altered for individual studies, but Ryan’s (1974)
GILCU program generally begins with an establishment phase, the key ele-
ment of which is that the client responds with increasingly longer utterances
in three different speaking conditions. The program begins with reading sin-
gle words fluently, progresses up to six words, then progresses to four sen-
tences, and ends with 5 minutes of fluent reading. The same steps are then
completed for monologue and conversation, and transfer and maintenance
phases are also completed. All conditions are recommended, but it is possi-
ble to perform the program without using all conditions (Ryan, 1974, 2001),
especially for clients who can not read. If a client fails a step consistently, a
branch step is introduced until the client is ready to return to the program.
Social praise (and tokens, in some applications) is provided contingent on
fluent speech, and “stop, speak fluently” is used contingent upon stuttering.
The transfer phase addresses the goal of fluent utterances in multiple speak-
ing conditions and situations, and with multiple people; verbal reinforce-
ment and punishment are used in the transfer phase. The maintenance
program consists of reading, monologue, and conversation measurements
(less than 0.5 stuttered words per minute; SW/M, is required to pass each
step), along with reports of the client’s speech from the client and from per-
sons in his/her environment, which are gradually faded.

Progression through the establishment, transfer, and maintenance
phases requires the client to produce no more than 0.5 SW/M during 5 min-
utes of reading, 5 minutes of monologue, and 5 minutes of conversationin a
“Criterion Test” before progressing to the next phase of the program. If any
one of these three situations is failed, the client repeats the steps of the pro-
gram congruent with the failure (e.g., repeats the reading steps if more than
0.5SW/M was produced on the reading portion of the criterion test). Crite-
rion tests are given before establishment, after establishment, and after
transfer. Clients, parents, or spouses are also taught to identify stutters so
that home practice can be conducted.

One critical element of the GILCU literature is the stuttering measurement
system used. A stutter was usually defined as whole-word repetitions, part-
word repetitions, prolongations, and struggle behaviors (stutter with struggle,
normal disfluency with struggle, or secondary behavior before producing a
word), but this may vary depending on the client’s speech. Intetjections, revi-
sions, incomplete phrases, pauses, and phrase repetitions are seen as normal
disfluencies in the GILCU program, with a few exceptions (e.g., if these occur
at a high rate or are near stuttered words). Ryan (2001) provided preliminary
normative data for both stutters and normal disfluencies from small groups of
speakers, showing that a group of normally fluent 3- to 5-year-old males pro-
duced amean of 2.2 SW/M; a group of 6- to 8-year-old males produced a mean
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of 1.4 SW/M; and a group of 9- to 12-year-old males produced a mean of 0.8
SW /M. Therefore, presumably, any SW/M score at or below these numbers
for the respective age group can be seen as normally fluent. Another table from
Ryan (2001), however, shows that only very few of the stutters from fluent
speakers in these age groups contain struggle. In fact, the data reveal that the
number of stutters labeled struggle per 100 words for the 3- to 5-year-olds and
9- to 12-year-olds was zero.

These data result in two concerns about GILCU reports. First, the au-
thors may have overidentified normal disfluencies as stutters, if all whole-
word repetitions, part-word repetitions, and prolongations were necessar-
ily labeled as stutters. Such a pattern would result in higher reports of stut-
tering or less positive treatment outcome numbers, potentially hiding the
beneficial effects of the treatment. Second, according to Ryan’s (2001) Table
6, 2.0 SW/M is below the mean for fluent 3- to 5-year-olds. However, ac-
cording to Table 5 in Ryan (2001), none of the normal 3 to 5 year olds pro-
duced any stutters classified as struggle. Therefore, a child who produces
2.0 struggles per minute may be far from normal, although 2.0 per minute
of the other three types of stuttered words in this measurement system may
be perfectly normal. In other words, it appears that data about stutter type
would be necessary to the appropriate interpretation of data presented us-
ing this measurement system because normal speakers produce
whole-word repetitions, part-word repetitions, and prolongations that
could inappropriately be labeled as stutters if struggle is not explicitly iden-
tified. Regardless of this issue, however, some of the GILCU posttreatment
SW/M numbers presented later are very low, reflecting excellent treatment
outcomes even if all the stuttered words did indeed include struggle.

Review of Available Reports.  Nine publications were identified that in-
cluded data relevant to the effectiveness of the GILCU program. Four were
peer-reviewed experimental reports (Mallard & Westbrook, 1988; Rustin,
Ryan, & Ryan, 1987; Ryan & Ryan, 1983, 1995); five were not (Ryan, 1971,
1974,1979, 1981, 2001). There are several complications, as discussed later,
but the general conclusion to be drawn from these reports is that the GILCU
program appears to be very effective in reducing stuttering frequency.

Explanation of the Ryan (1974) data is warranted. Four of these subjects
completed variations of the GILCU program but are included in Table 10.1
because Ryan or a clinician directly under his supervision was responsible
for their treatment. Fluency was maintained in the five participants who
completed follow-up checks, but only one participant completed transfer
and maintenance activities (this participant was also Participant 5 from
Ryan, 1971) and one other completed maintenance activities. The latter two
subjects reached zero SW/M at follow-up checks 21 months (this partici-
pant’s data are from a telephone conversation) and 8 months after the pro-
gram ended, respectively.
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As Ryan (1971) stated, the success of Participant 5 may have been due to
the concurrent clinic, home, and school establishment programs. Stokes
and Osnes (1989) discussed the importance of generalization activities
from the beginning of a treatment program, and perhaps future programs
will involve these types of activities. Because of the home and school pro-
grams, however, it is difficult to determine the actual value of the
within-clinic program for these subjects. Stuttered words per minute were
also low for Participant 2 in Ryan’s study, who performed a modification of
GILCU, after a maintenance program that included home practice and
practice with the school clinician. Another complexity in interpreting these
data, however, is that this participant received a similar type of therapy
during the previous school year; the value of the second program in itself
remains unclear. However, the other reports included here reveal the suc-
cess of the within-clinic establishment program.

The three highest stuttering frequency numbers in Table 10.1 involving
the GILCU program come from studies by Ryan and Ryan (1983, 1995) and
Mallard and Westbrook (1988). The data from the two former studies are
from home and school speech, not within-clinic samples. Within-clinic
reading, monologue and conversation samples revealed rates of 0.4 SW/M
and 127.9 words spoken per minute (WS/M; Ryan & Ryan, 1995), and 0.3
SW/M and 133.7 WS/M (Ryan & Ryan, 1983), after the establishment
phase. Therefore, generalized stuttering rates were not as low as within-
clinic rates, but generalization did occur. The goal of the Mallard and West-
brook study was to find the amount of success that could be obtained in a
year of school in a public school setting. It is unclear how far the clients pro-
gressed in the program because all posttest data were taken at a similar time
for all participants (the data were placed in the Establishment portion of Ta-
ble 10.1). Therefore, the value of their program is difficult to analyze.

From the literature gathered here, three aspects of the GILCU program
need to be addressed. First, there were only two peer-reviewed experi-
mental reports (Ryan & Ryan, 1983, 1995), plus one participant in Ryan
(1971; who performed a modification of GILCU) who completed a GILCU
program (establishment, transfer, and maintenance), in which GILCU
subjects could be directly identified. These two studies defied the trend in
this literature by reporting beyond-clinic data; nevertheless, given the
very small number of subjects involved, it is difficult to claim that the
long-term real-world effectiveness of the GILCU approach has been es-
tablished in the experimental literature. This situation is unfortunate, pri-
marily because the data that do exist are very positive; there is every
indication that GILCU may be a powerful treatment technique that
should be more widely investigated.

Second is the issue of counting stuttered words. Ryan and Ryan (1995)
noted that clinicians undercounted stuttering instances during therapy, with
their agreement with the project supervisors being low during posttreatment
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measurements when instances of stuttering were low. In fact, the majority of
the GILCU clients reported by Ryan and Ryan had to repeat steps, and the
authors hypothesize this result to be a consequence of the undercounting of
stuttered words during therapy by the clinicians and accurate counts by the
experimenter and clinician during criterion tests. Similarly, because progres-
sion through the program requires less than 0.5 SW/M on the criterion tests,
one or two missed instances of stuttering in each minute can be substantial.
Regarding this issue, Ryan (1985) stated, “There has been some improve-
ment, since our more recent data indicate less recycles, but this will probably
continue to be a problem” (p. 162). Training clinicians to be as accurate as
possible in identifying stuttering would appear to be important to the suc-
cess of GILCU and similar programs (Cordes & Ingham, 1999), as discussed
in further detail in the following.

Lastly, the studies reported by Ryan and his colleagues (Ryan & Ryan,
1995) are marked by subject attrition, with some participants moving or
failing to complete parts of the program in time to be included with the re-
ported results. Their discussion of reasons for attrition is exemplary and a
necessary part of proper experimental protocol, but the resulting differ-
ences in group sizes do complicate interpretation of data from transfer and
maintenance phases.

Overall, and despite these methodological questions, the available data
about the GILCU program suggest that it can be effective. Ryan (1979) re-
ported on 15 children (4-8 years old) performing the GILCU program who
reduced SW/M from 11.8 before treatment to 0.2 after maintenance. Ryan
(2001) included data from many of the GILCU investigations (some already
reviewed here) and reports postestablishment rates of 0.4 SW /M or lower for
all data sets except one (2.5 SW/M postestablishment), presumably on the
criterion test. The exception was a study of the GILCU program in Hong
Kong (Ryan, 2001) in which a set number of hours was used for treatment, so
many if notall of the clients may have not completed the program as written.

Ryan (2001) also presented preliminary data from preschool children, a
population that has been absent from the GILCU literature, who completed
a revised GILCU program. Ryan reported that all six children “demon-
strated less than 3.0 SW /M and normal speaking rates on the [fluency inter-
view] after treatment” (p. 208). Further data from the preschool study
appear to be in preparation. In addition, some of the data reported by Ryan
were from administering GILCU in the schools, suggesting that this pro-
gram may be effectively used in the schools (Bothe, 2002).

Ryan (2001) also compiled transfer and maintenance data for GILCU,
but some of these data were combined with data from other programs for
publication so, from this piece of literature, the reader is unable to deter-
mine the success of GILCU clients in particular. In addition, when discuss-
ing the DAF and GILCU programs, Ryan (1984) stated that “the data—
based on over 500 clients—indicate that the average child entered the pro-
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gram at 7 percent stuttering, thatis, 93 percent fluency, and left the program
at less than 1 percent stuttering—99 percent fluency—or demonstrated
normal-sounding speech fluency” (p. 103). However, due to the nature of
this summary report, and the combination of data from different establish-
ment programs, the 1984 and 2001 reports did not contribute much addi-
tional evidence to the exactlong-term effectiveness of the GILCU program.

In conclusion, it appears that the GILCU program, if run completely, is
effective in establishing fluency; the follow-up data in Table 10.1 reveal that
stuttering rates hover around 0.5 to 0.8 SW /M. Additionally, the data pro-
vided for speaking rates during maintenance and at follow-up checks are
either well within or just slightly below those of conversational rates for
young adults (Walker, 1988). It also appears that reduced stuttering can be
achieved in various manners. Some of the GILCU data include the use of
cancellations, simultaneous home and school programs, and varying tasks
within the framework of gradually increasing length of utterance. How-
ever, the influence on fluency of these different variables cannot be deter-
mined (Ingham, 1984). Finally, only three of the GILCU reports (only two of
which are experimental) included in this review presented beyond-clinic
data, although itis also reasonable to note that some of the projects were ap-
parently not intended to be complete treatment outcome evaluation stud-
ies; that is, criticisms of their methodology as treatment outcome
evaluation studies are to some extent unwarranted. Given the very positive
results that are available, however, it would seem to be of some importance
and of great value for additional long-term and beyond-clinic data to be
collected and presented about the GILCU treatments.

ELU Program

The ELU (Costello, 1983; Ingham, 1999) establishment phase is quite simi-
lar to GILCU, beginning with the production of monosyllabic words and
progressing to six-syllable utterances, various monologue lengths culmi-
nating in 5-minute monologues, and finally various lengths of conversa-
tion culminating in 5 minutes of conversation. Progression between steps is
reliant on consecutive fluent responses, usually ten at each step. Positive re-
inforcers (social and token) are provided for each fluent response (token re-
inforcers are faded near the completion of establishment), and a punisher
(“stop”) is provided for each moment of stuttering until the final stages
when feedback for stuttering is given following the timed conversation.
Failure to complete a step in a certain number of trials calls for the inclusion
of a branch step. When the branch step is completed, the client continues
with the regular program. No set transfer program is included, and Ingham
(1999) stated that children under 9 years old usually generalize their flu-
ency, but variables such as self-management, parent training for home
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practice, peer or sibling participation in treatment, and treatment in various
settings are used to enhance transfer.

Four reports (two experimental) regarding the effectiveness of the ELU
treatment program were obtained for this review. Costello (1980) presented
a case study of an 11-year-old boy who completed part of the ELU program.
Costello’s report did not incorporate conversation into the program, an as-
pect of the most recent description of the program (Ingham, 1999). As
shownin Table 10.1, Costello reported substantial reductions in %SS and an
increase in SPM during a 5-minute conversation taken within the clinic.
These data are from conversation, revealing transfer from the program;
monologues rates improved from 12.0%SS and 110 SPM to 0.7%SS and 138
SPM. Average length of disfluency decreased during monologue but not
during conversation. Costello also reported that recordings from home re-
vealed that fluency transferred to that setting near the completion of ther-
apy, but no transfer or maintenance data were provided.

Riley and Ingham (2000) presented the results of 24 hours of ELU treat-
ment for six children who stutter (mean age = 5.9) in their study of acoustic
duration changes after Speech Motor Training (SMT) and ELU. As can be
seen in Table 10.1, the ELU program was successful in reducing %SS after
treatment, with one participant finishing the 24 sessions under 1%SS. Me-
dian percent differential for %SS from before therapy to after therapy was
63.5. Table 10.3 reveals that the two youngest children had the lowest post-
therapy %SS scores, but the 3.8 year old had the fifth lowest percentage dif-
ference between measurement periods, a finding that could reflect his low
pretherapy measure. It should be noted that all participants completed ex-
actly 24 sessions due to the need to keep the treatment time consistent for
both types of treatment, so it is likely that many of the children had not fin-
ished the program at the point when these measures were completed [espe-
cially given that the Costello (1980) participant took 33 hours to complete
an ELU program without conversation steps]. In addition, posttherapy
data were collected from within- and beyond-clinic conversations during
an 8-week period, so it is difficult to determine the rate of stuttering imme-
diately after treatment. It should also be noted that the Riley and Ingham
(2000) and Costello (1980) articles were not intended to be treatment out-
come studies; criticisms raised here are unfounded, in a sense, given the in-
tent of the studies.

Long-term data were also obtained from one participant performing
the ELU program as part of an experimental investigation (Riley &
Ingham, 1997). Exact numbers are not provided for inclusion into the ta-
bles of this review, but the authors report that stuttering was reduced to
less than 2%SS after transfer (parental reinforcement of fluent utterances
and some punishment) and the participant was “essentially free of stut-
tering” (p. 42) at the final maintenance check 2 years following therapy.
Interestingly, stuttering continued to decrease for this child during an



TABLE 10.3
Single-Subject Data From Studies Reviewed*

Posttransfer,
Postmaintenance, or
Pretherapy Postestablishment Follow-Up

SW/ SW/
Study SWIM %SS N SR M  %SS N SR M  %SS N SR
Ryan (1981)":
7 yr. old 102 1.0
8 yr. old 5.5 0.6
9 yr. old 8.4 1.2
9 yr. old 6.9 0.2
12 yr. old 40 0.4
13 yr. old 8.2 0.4
16 yr. old 5.2 0.4
16 yr. old 6.8 0.2
Ryan (1974)":
7 yr. old 5.1 0.1 0
7 yr. old 14.6 0 0.5
8 yr. old 24 0 0.2
8 yr. old 11.0 0
8 yr. old 9.6 0.5 0.3
9 yr. old 15.0 0 0
16 yr. old 10.5 0
35 yr. old 12.7 0.5
Mallard & Westbrook (1988)™:
6 yr. old 9 5 3
6 yr. old 20 6 6
6 yr. old 16 2 1
7 yr. old 4 9 2
7 yr.old 13 5 4
7 yr. old 13 6 4
8 yr. old 1 4 2
8 yr. old 1 4 2
8 yr. old 13 11 15
9 yr. old 9 17 8
9 yr. old 14 15 7
9 yr. old 8 2 3
Mowrer (1975):
8 yr. old 2 0.5
8 yr. old 8.4 0.3
10 yr. old 10.3 0.0°
14 yr. old 8 0.9°
23 yr. old 7.0 04"

216
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Posttransfer,
Postmaintenance,
Pretherapy Postestablishment or Follow-Up
SW/ SW/
Study SW/M %SS N SR M  %SS N SR M  %SS N SR
27 yr. old 23 4
31 yr. old 3.2 0.3°
Riley & Ingham (2000)
3.8 yrs. 2.6 1.2
4.3 yrs. 2.74 0.48
5.3 yrs. 11.34 3.24
6.3 yrs. 5.36 1.68
7.5 yrs. 10.14 428
8.4 yrs. 3.14 2.10
GILCU study in Hong Kong: From Ryan (2001)
4 yr. old 9.1 189.6 | 11.7 259.0
5yr. old 6.9 169.0| 1.1 74.6
6 yr. old 18.6 185.0 | 4.1 182.0
8 yr. old 125 1424 | 4.0 173.7
25 yr. old 0.9 2253| 0.3 213.1
28 yr. old 1.7 192.0| 0.6 197.0
30 yr. old 6.5 2884 | 1.1 319.0
30 yr. old 5.9 191.0| 24 183.7
30 yr. old 6.5 198.7| 0.7 172.3
34 yr. old 14 176.6 | 0.8 193.0
45 yr. old 2.1 255.0| 0.2 253.1

*The reader is referred to Table 10.1 for data-collection conditions; 'Some participants
performed variations of the GILCU program; “Because only grades were given for the
participants in Mallard & Westbrook (1988), these grades were converted to ages:
Kindergarten = 5 yrs.; first grade = 6 yrs.; second grade = 7 yrs.; third grade = 8 yrs.;
fourth grade = 9 yrs.; fifth grade = 10 yrs; ‘Only participants who did not drop out in the
middle of a phase (i.e., those whose data were taken after the completion of an entire
phase) are included here; ‘Speech rate data from Hong Kong study is in syllables per
minute; ‘Data for this study in the “Posttransfer, Postmaintenance, or Follow-Up”
column is after a follow-up period; "Postmaintenance data; ‘Posttransfer data.

8-week withdrawal period after treatment and before transfer, suggesting
that treatment to a final 0%SS criterion in all environments may not be
necessary (cf. Gierut, 1998); as the authors state, however, this issue also
suggests that the treatment may not have been entirely responsible for the
reduction in stuttering.

Data from one case report (Onslow, 1996) and four participants from the
previously mentioned Riley and Ingham (1997) were also found. However,
all five of these children completed or performed part of another treatment
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program prior to their ELU participation, so the exact effects of the ELU
portion remain unclear. The child from Onslow (1996), who completed the
entire ELU establishment program, produced less than 0.5%SS at follow-up
during conversations with a clinician and during two beyond-clinic record-
ings. The four participants reported by Riley and Ingham (1997), who each
completed only 24 hours of ELU treatment, produced the following results:
mean 1.3%SS at last maintenance step; mean 1.2%SS at last maintenance
step; a severe child reduced %SS to 30; and one child reduced stuttering be-
low 2%SS up to 36 weeks after treatment, but the authors report an increase
of stuttering after this measurement but not a return to baseline levels.
These data were from within- and beyond-clinic conditions.

In conclusion, the limited data that are available are consistent in sug-
gesting that the ELU program appears effective in reducing fluency. It is un-
clear, however, how many of the reported children actually completed the
entire ELU establishment program, as it has been most recently outlined
(Ingham, 1999), due to the exclusion of conversation (Costello, 1980) and
the use of a predetermined number of therapy hours (Riley & Ingham, 1997,
2000). It is possible that the case report by Onslow (1996) is the only one in
which the client finished the entire Establishment phase. This client had
successful outcomes, including reductions in %SS in both within- and be-
yond-clinic samples, suggesting that reductions in fluency had transferred.
Ingham (1999) also indicated that the ELU program has been successful for
children in her clinic and experimentation, and complete transfer, mainte-
nance, follow-up, speech naturalness, and speech rate data have been col-
lected on a number of ELU participants that will likely be reported in the
near future (Riley & Ingham, 1997).

Modifications

One of the more interesting features of the GILCU and ELU approaches, de-
spite the limited data available for them, is that they have clearly been
adapted and adopted into clinical practice. Johnson, Coleman, and Ras-
mussen (1978), Druce, Debney, and Byrt (1997), and Mowrer (1975), for ex-
ample, used variations on the GILCU or ELU approach (see Appendix A),
with varying success (see Table 10.1). As later discussed, these studies in-
clude several methodological weaknesses, but they do serve several impor-
tant purposes.

The data from Johnson et al. (1978) and Mowrer (1975), to begin with, are
difficult to interpret because their evaluation procedures used Ryan’s (1979)
stuttering interview, a comprehensive assessment strategy which involves
singing and several speaking situations. Ryan provided data to show that
overall SW/M tended to be lower in the fluency interview than in natural
settings, especially after transfer. Therefore, the fluency interview data may
not be representative of real-world fluency.
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In addition, these studies are influenced by such factors as an absence of
reliability data, a short 1-month follow-up, and punishment of only certain
disfluencies. Mowrer (1975), for example, defined stuttering as “any part or
whole word repetition, any pause or hesitation lasting approximately two
seconds or more and occurring before or during the utterance of word, any
prolongation of consonant or vowel sounds” (p. 29). This definition ex-
cludes many acts of stuttering (e.g. blocks less than approximately 2 sec-
onds and phrase repetitions), so accurate feedback to the children about
their stuttering may not have occurred; similarly, accurate data about all
stuttering may not have been gathered. Druce et al. (1997) defined stutter-
ing only as “bumpy talking,” with no further clarification. In addition, the
pass criterion is not clear, and it is also not clear whether each child actually
completed the whole program. Druce et al. stated that “success at each step
was equated with fluent speech containing no bumps” (p. 172), but there is
no mention of how much speech or how many trials needed to be judged
fluent for the client to progress (cf. Rickard & Mundy, 1965). Druce et al. also
required the children to practice at home, so variations in practice time
could be a confounding variable; it is also unclear what exactly the home
practice encompassed. Finally, the goal of Druce et al.’s study was to exam-
ine the effectiveness of an intensive one-week program, so the poor out-
comes reported might simply reflect that ELU and GILCU type procedures
need more than 1 week to be effective.

As shown in Table 10.1, the results from these three investigations of
modified procedures are quite poor. Only one study reported mean stutter-
ing rates of less than 1 SW /M or 1%SS after establishment and transfer, and
the number of subjects with that score is low. In addition, only one reported
less than 1 SW/M or 1%SS after maintenance or during follow-up. There
was also only one investigation that reported speech rate and speech natu-
ralness data (Druce et al., 1997), which are extremely important to the eval-
uation of a treatment to instate normal-sounding speech. Table 10.2 reveals
that only one investigation (Druce et al., 1997) met at least four of the qual-
ity criteria used for this review. Intriguing, as well, is the observation that
Mowrer’s (1975) study appeared to be the one with the most structure, the
most concrete explanation of procedures, and also the best results.

Treatment Methodology

As can be seen from Table 10.2 and as previously discussed, the investiga-
tions reviewed here lack many of the elements specified by Ingham and
Cordes’s (1999) treatment efficacy evaluation model. Druce et al. (1997), for
example, were the only authors to include naturalness ratings, and beyond-
clinic data tended not to be presented. Again, it should be noted that many of
these investigations were not designed to examine real-world effectiveness;
nevertheless, only four experimental investigations (Ryan, 1971; Riley &
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Ingham, 2000; Ryan & Ryan, 1983, 1995) with a limited number of subjects
provide real-world data, the necessary target of stuttering treatments.

Because the Ryan and Ryan (1983, 1995) investigations met most of the
methodology criteria in Table 10.2, they were further evaluated against
Ingham and Riley’s (1998) “Guidelines for Documentation of Treatment Ef-
ficacy for Young Children Who Stutter” to determine if they meet the most
recent standards for treatment outcome evaluation for data-based investi-
gations. These studies met most of the guidelines, with three possible ex-
ceptions. First, speech naturalness ratings were not provided. Second, the
program might not have been administered properly throughout the study,
as judged by the present authors from Ryan’s discussion about clinicians
often undercounting stuttering. In addition, relatively small numbers of
participants completed these studies, three and six respectively, making
subject mortality problematic.

Effectiveness By Age

Another goal of the present review was to examine the importance of age to
the effectiveness of GILCU, ELU, and modifications of these programs.
Comparisons are limited by the data provided in the individual reports,
but, as can be seen in Table 10.3, no clear pattern emerged from analyses of
stuttering frequency following establishment or during follow-up. It ap-
pears that these programs may be effective for clients of many ages; Rustin,
Ryan, and Ryan (1987), in particular, showed that groups of 6 to 12 year
olds, 13 to 19 year olds, and 29 to 45 year olds reduced SW/M from 10.0 to
0.2,9.5t00.3, and 10.0 to 0.3, respectively, after the establishment phase of
the GILCU program. Even more intriguing is Ryan’s (1981) report that teen-
agers maintained low rates of stuttering as well as, and sometimes better
than, the school-age children. In discussing the DAF and GILCU programs,
Ryan (1984) suggested that children fared better than adults, but percent-
ages of decrease in stuttering (as calculated by the authors of this review)
and the provided SW/M scores do not vary consistently by age. Indeed, for
the very few speakers represented here, the older teens and adults have re-
sults comparable to the children.

Comparisons Among Treatments

Finally, one of the more interesting features of the aforementioned studies is
that several of them had included other treatment programs for comparison.
Thus, data were extracted from those reports in which the present authors
could determine that the different treatment programs were performed at
similar times and by similarly trained clinicians, with comparisons limited to
within-study assessments because of substantial methodological differences
across studies. As shown in Table 10.4, the one comparison of ELU to another
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treatment showed that children who received ELU outperformed children
who received Riley and Riley’s (1995, 1999) Speech Motor Therapy. Similarly,
comparisons of the GILCU program with other approaches showed that the
GILCU procedure was comparable if not better in establishing fluency (see
Table 10.4), with the largest differences occurring for within-clinic assess-
ments of WS/M (Rustin etal., 1987; Ryan & Ryan, 1983, 1995). Generalization
of treatment gains was also better for the GILCU program than for the DAF
program, and Ryan and Ryan (1995) also reported descriptively (but not sig-
nificantly) better follow-up data for GILCU (mean 0.6 SW/M) than for DAF
(mean SW/M =1.1).

Another interesting aspect of treatment that has been measured during
the GILCU studies is time to complete establishment. Ryan and Ryan (1983)
reported that the average time for completion of the GILCU establishment
program (9.6 hours) was greater than DAF (6.0 hours) but less than Pro-
grammed Traditional (17.9 hours) and Pause (14.4 hours). However, the
number of subjects was small during this investigation and subsequent in-
vestigations revealed similar therapy hours to complete DAF and GILCU
programs (Rustin et al., 1987; Ryan & Ryan, 1995).

CONCLUSIONS AND CLINICAL IMPLICATIONS

In general, the extent and the quality of the experimental literature re-
viewed here must be described as rather limited. Given those caveats, how-
ever, the results reported for GILCU, ELU, and to a lesser extent, Mowrer’s
(1975) modification are quite good, with the GILCU literature in particular
reporting stuttering rates around 1.0 SW/M at the end of treatment using a
measurement system that might be including normal disfluencies within
those counts. Very limited data are available about the ELU program, but
the data that are available suggest that it can be effective. In addition, the
similarities between the two programs suggest that there is, to a certain ex-
tent, little to be gained by separating them; reports of success with the
GILCU program, in other words, provide some evidence in support of the
ELU program.

Among the many issues that deserve some discussion are the beyond-
clinic data used for this review, the duration of the treatment programs, the
age of the clients, some methodological details about administering these
programs and the functional elements of these treatments, and a contribu-
tion that clinicians might be able to make to all of these questions. First, it
bears repeating that this review was based on the most stringent test of
treatment success, where those data were provided in the original reports:
maintenance of nonstuttered speech in beyond-clinic settings. This is the
most relevant test, in many senses, but any unfavorable comparison of the
data summarized here with positive reports of in-clinic success from other
procedures would be inappropriate. Similarly, and as also discussed
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throughout this chapter, many of the participants in these studies had not
completed the entire treatment programs when the final data were col-
lected for these reports, for several reasons. It is impressive, therefore, that
they had done as well as they had done; the literature about GILCU and
ELU procedures might be even more impressive when results are available
from larger numbers of participants who have completed the full length of
the programs. As also discussed, the limited data that are available seem to
suggest that GILCU and ELU procedures might be equally effective for cli-
ents of essentially all ages. This possibility deserves further exploration be-
cause it may be in direct conflict with suggestions that these are programs
for children.

One of the more complex remaining issues involves specific details
about the programs and the related issues of determining what the func-
tional elements might be in these programs and in other programs that also
control utterance length. It would be interesting, for example, to assess a
GILCU program that required 0.0 SW/M at each criterion test and each
maintenance step; it is possible that a stricter criterion could result in better
fluency or better maintenance (Ingham, 1984). Similarly, the studies re-
viewed here do support Cordes’s (1998) earlier suggestion that controlling
utterance length may be a functional part of treatment programs that con-
sist of, for example, learning prolonged speech skills by starting with
words or phrases. Whether control of utterance length alone is sufficient as
a treatment, however, has not yet been firmly established by this literature,
especially given that both GILCU and ELU also include punishers for stut-
tering and reinforcers for fluent speech; such response-contingent proce-
dures have been shown to control stuttering frequency in the absence of
overt control over or changes in utterance length (e.g., Bonelli, Dixon,
Ratner, & Onslow, 2000; Martin et al., 1972). In addition, control of utterance
length clearly is not necessary for the reduction of stuttering; effective flu-
ency-shaping treatments, for example, do not necessarily begin with short
utterances (e.g., Ingham et al., 2001). The remaining need, then, is to deter-
mine the relative contributions of fluency-shaping skills, utterance length,
and reinforcing or punishing feedback about fluent or stuttered speech, re-
spectively, to successful stuttering treatment programs. Even more impor-
tant, perhaps, is the need to determine how any two of these elements
might interact to be significantly more effective than could be predicted
from their isolated effects.

In conclusion, the strong but limited results of the relatively few avail-
able studies about GILCU and ELU procedures suggest that future experi-
mentation could be extremely valuable, not only to determine the
effectiveness of these particular programs but also as part of determining
therelative and interactive contributions of several treatment elements. It is
also intriguing to note that the sources reporting the best results appear to
be the ones that described the treatment procedures most clearly and incor-
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porated the best speech performance data measurements. There are not
enough of these reports, however, to serve as the basis for a final conclu-
sion, a problem that clinicians who do not see themselves as researchers
might actually be in the best position to solve: One of the greatest needs
with respect to these programs appears to be large-scale clinical applica-
tion, with careful documentation that can then be reported in the literature.
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Appendix A

Mowrer (1975) administered a treatment program to 20 persons who stut-
ter (mean age = 22.1 years; range = 843 years). The establishment portion
began with the participant uttering monosyllabic words that he felt he
could speak fluently following a tone every 5 seconds, and terminated with
5 minutes of conversation. In general, responses were longer with each
step; the tone was used in some steps to signal the participant to respond.
The intermediate steps consisted of responses such as two word phrases,
three word phrases, four word phrases, and so forth; sentences, answering
questions, and telling stories. “Good” was uttered by the clinician follow-
ing fluent responses and “stop” following a stutter. Criteria for advance-
ment to subsequent steps in the establishment phase were 95% fluency and
in most steps 100 or more WS/M. Branch steps were used if the criterion
was not met in a certain amount of time. The transfer phase for children in-
cluded similar tasks, performed at school and with students taking on
some of their own clinical responsibility. Children also completed a home
transfer program involving the reinforcement of a series of fluent sentences
and punishment when disfluency occurred. Adult transfer programs in-
volved various beyond-clinic tasks accompanied by the clinician. The
maintenance phase consisted of 2 monthly conversations in the clinic and
weekly phone calls to the clients. A test with various speaking conditions
was given by a clinician before and upon completion of therapy (seemingly
when each participant completed the program); number of disfluent words
was counted. Not all participants completed all three phases (establish-
ment, transfer, maintenance) or even all steps in the phases, which is the
reason for the unusual arrangement in the present Table 10.2.

Johnson, Coleman, and Rasmussen (1978) completed a 21-session (1
hour each), 3-week treatment structured around the GILCU procedure
with a 6-year-old male who stuttered. Their program consisted of produc-
ing single vowels to eight-word sentences, including tasks such as imita-
tion, labeling pictures, producing a phrase, and answering questions. The
criterion to pass each step was 90% fluency on 20 consecutive responses.
Branch steps were included if the child had difficulty on a certain step. Ac-
tivities allowed for spontaneous speech acts that were verbally rewarded
when the preceding program was finished. In addition, the child had to re-
peat, after the clinician, disfluent words followed by the phrase containing
the word during the spontaneous speech acts. Physical reinforcers were
also used in the program for the completion of activities but not individual
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responses. Throughout the program, a prolonged type of speech was mod-
eled by the clinicians. The child’s mother was taught some of the same ac-
tivities to use for transfer of fluent speech to the home environment, which
appeared to be used during the time period of the establishment program.
Stuttering interviews (Ryan, 1974) were completed before, immediately af-
ter, and 1 month after treatment.

Druce, Debney, and Byrt (1997) performed an intensive therapy pro-
gram with 15 children (mean age = 7;4; age range = 6;9-8;1) who had been
stuttering for at least a year and were assessed as having language abilities
similar to a child not more than 1 year younger. Six children were bilingual.
The children were treated in 5 consecutive days for 6.5 hours each day in
groups with one clinician for every client. The program began with the chil-
dren identifying stutters followed by the establishment program. The es-
tablishment portion began with repeating words, picture naming, and
producing monosyllabic words, which was followed by these same steps
for bisyllablic words, multisyllabic words, and increasingly longer
phrases. Repeating sentences, using a carrier phrase to complete sentences,
sentences, retelling stories, monologues, questioning, and conversation
followed. Reinforcement, which was intermittent and decreasing in fre-
quency throughout, was provided via social praise, games, and stickers.
The clinician also modeled a speaking rate of 120 to 150 syllables per min-
ute, but the child was not told to imitate it. The children also spent time in
groups speaking to each other. On the fourth day several different transfer
tasks such as talking to strangers and telephone calls were performed and
reinforced monetarily. Home practice was also recommended throughout
the program. Tokens were gained for fluency beginning on the third day
and removed for “bumpy talking” beginning on the fourth during therapy
and group socializing time. The maintenance program (3 months) involved
less frequent clinical contacts involving certain aspects of the establishment
and transfer phases along with the parents providing rewards for fluent
speech in the home. Two minutes of speech with just a member of the
child’s family and with just a stranger were used to collect data.

AUTHORS’ NOTES

This chapter is based on a paper first presented at the 2002 University of
Georgia State of the Art Conference on evidence-based treatment of stutter-
ing. Itis dedicated to Bruce Ryan and Janis Costello Ingham, who could not
attend the conference but whose decades of careful work we believed de-
served to be represented at a conference about the evidence-based treat-
ment of stuttering. We hope that our analysis has done justice not only to
their publications but also to their exemplary spirit and style as evidence-
based scientists and practitioners.
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PARADOXES AND STUTTERING TREATMENT

The Oxford English Dictionary defines paradox as “a statement or proposi-
tion which on the face of it seems self-contradictory, absurd, or at variance
with common sense, though, on investigation or when explained, it may
prove to be well founded.” It has not been widely recognized as such, but
Johnson’s (1942) theory about the cause and development of stuttering was
a paradox: namely, that stuttering is caused by its diagnosis. Of course, it
was eventually recognized to be untrue, but for around 40 years everyone
thought that Johnson’s paradox was true, and during that period
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speech-language pathologists tried to come to grips with clinical manage-
ment of stuttering while under the shadow of this paradox, which caused
many problems. Clinically, for example, it was considered unwise to direct-
ly treat children who were stuttering because it was thought that such treat-
ment would make them worse. Instead, the trick was to convince the
parents that the children were not stuttering at all. As Bloodstein (1986)
wrote, this was virtually impossible, when the children obviously were
stuttering and their parents knew it.

For researchers, it was also difficult to develop treatments for stuttering
children when the most powerful yet paradoxical theory ever in our field
dictated that it was unethical professional behavior to draw attention to a
child’s stuttering. In the mid-1990s we, as developers of the Lidcombe Pro-
gram (for an overview, see Onslow, 2003), had to endure criticism that, al-
though the data showed that the children in our clinical trials were not
stuttering, somehow, and completely unbeknown to us, the treatment was
harmful to them (Cook & Rustin, 1997). We were strongly encouraged by
some speech-language therapists in the United Kingdom to produce data
showing that the Lidcombe Program caused no psychological harm to chil-
dren. In areal sense, then, a recent publication of ours can be directly attrib-
uted to the effects of Johnson's theory: We showed that children do not
become anxious or withdrawn after the Lidcombe Program, and that their
emotional relationships with their mothers do not deteriorate (Woods,
Shearsby, Onslow, & Burnham, 2002).

This is presented by way of background because the topic of the present
chapter concerns paradox in scientific and clinical reasoning. If paradoxes find
their way into our science, they are likely to filter down to our clinical practices
with unwanted effects. In the case of the Johnson (1942) paradox, the effects
were not only strange but quite spectacular: Speech-language pathologists all
through the Western world spent several decades avoiding directly drawing
attention to a serious speech disorder in children. This chapter submits that the
effects of another paradox—this one related to long-term effects of treat-
ments—are on the verge of also becoming spectacular.

A NEW PARADOX

The development of Prolonged-Speech is now a well-known part of the his-
tory of our profession (for an overview, see Ingham, 1984). Goldiamond’s
(1965) initial report on the promise of Prolonged-Speech to control stuttering
resulted in the proliferation of variants of the method around the world during
the 1970s." Today, most behavioral treatments for adults who stutter incorpo-

"Ingham also documented the considerable controversy that surrounded the develop-
ment of Prolonged-Speech treatments for the control of stuttering. It seems the development
of treatments in this field is never straightforward.
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rate some variation of Prolonged-Speech, and Prolonged-Speech procedures
are generally recognized to be reasonably effective with many clients.

So now, what is the rest of the picture that we, as a group of stuttering treat-
ment researchers, might want to know? Among other things, one of the issues
we are now interested in addressing is how long we can control stuttering with
Prolonged-Speech or other procedures: Surely we should strive to find the
treatments with the longest effects. If all else is equal, and one treatment is ca-
pable of achieving near-zero stuttering rates for 3 years and another is capable
of doing the same for 5 or 10 years, then the latter is superior.

That being said, the past years have seen many clinical trials published in
our journals with posttreatment periods of 12 to 24 months (for a review, see
Onslow, Costa, Andrews, Harrison, & Packman, 1996). At this stage of the
evolution of our discipline, such pretest/posttest data sets are all we have to
rely on when considering treatment effectiveness. Yet, as previously noted,
what is really needed are long-term outcome data. Preliminary results for
Ingham etal.’s (2001) Modification of Phonation Interval procedure most re-
cently showed near-zero stuttering rates after a year or so. That is a favorable
result, of course, but there have been many similar results in recent years
(e.g., Boberg & Kully, 1994; Craig et al., 1996; Onslow etal., 1996; O’Brian, On-
slow, Cream, & Packman, 2003). All these different methods—Modification
of Phonation Intervals, Prolonged-Speech, Electromyographic feedback—
can result in near-zero stuttering rates for some speakers at 1 or 2 years post-
treatment. The problem is how to choose between them. Surely, one factor in
the choice is which of those treatments is most effective for the longest pe-
riod. Longer is better, obviously. Now that the research literature has made it
clear that stuttering can be at near-zero rates 1 or 2 years posttreatment under
overt recording conditions, we need to go beyond this and press on to obtain
long-term evidence of effectiveness. There are many things today that are
controversial in stuttering treatment, but the need for long-term outcome
data surely is not one of them.

This situation makes it important for us to be alert to another somewhat
paradoxical situation that looks as if it has the potential to hold us up in our
work for a few more decades. Just when we got over “diagnosogenesis,”
and we know that paradox not to be true, now we might have another para-
dox that stands in our way of knowing the really long-term effects of our
treatments. This paradox may be worse because, unlike Johnson’s (1942), it
may, in fact, be true.

The origins of the Johnson (1942) paradox were unremarkable enough;
he was doing some reading on general semantics while convalescing after
an illness (see Bloodstein, 1986). The origins of the new paradox to which
we refer are also unremarkable, contained in a throw-away line back in
1981. In a book chapter with a truly Inghamesque title—something to do
with ecstasy and agony—which appeared in the proceedings of a confer-
ence, Ingham (1981) wrote that “the number of nontreatment variables,
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which may be significant sources of variance in outcome data, increase ex-
ponentially (and uncontrollably) as the posttreatment interval increases”
(p. 180).

Indeed, there are any number of things that might influence how well
clients maintain the effects of their treatment: They may go to self-help
groups, or they may have generally supportive life experiences such as
finding a new partner or areligion, and so on. In effect, what Ingham (1981)
meant is that the longer the period after treatment, the less confident we can
be that on-going low levels of stuttering are due solely to that treatment.

A good point, and quite true of course. However Ingham’s (1981) point
was never taken up in the literature, so he said it again in his 1984 text: “the
fact thata subject has improved or notimproved speech performance at fol-
low-up may have very little to do with the treatment” (Ingham, 1984, p.
462). And in Ingham and Costello (1985), we have “the longer the interval
between cessation of treatment and follow up evaluation, the more likely it
is that this interval will be filled with variables of far more relevance to cur-
rent performance than the original treatment” (p. 216). He has probably
also said it again since, but the point is clear. There is little experimental
control in a scenario that includes a treatment and a very long
posttreatment period. In other words, if an adult is stuttering severely im-
mediately before treatment and is stuttering very mildly, or not at all, di-
rectly after treatment, then it is likely that the treatment was responsible for
that reduction in stuttering, particularly if there are baseline data showing
that stuttering was stable in the months preceding the treatment. However,
if the person is still stuttering at a very low level, or not stuttering atall, 5 or
10 years after treatment, it is not possible to know if this is still due entirely
to the treatment, or whether other intervening variables may be contribut-
ing to the treatment effects or assisting the individual to maintain the treat-
ment effects. As alluded to earlier, these variables may be unique to the
individual: finding love, a new career, and so on.

As mentioned earlier, evidence that their previous clients’ stuttering is
still under control many years after treatments is sorely needed by clini-
cians who are committed to evidence-based practice. But there is a paradox
here: The ever decreasing scientific control after treatment, which Ingham
referred to (Ingham, 1981, 1984; Ingham & Costello, 1985), means that
long-term treatment outcome studies are unlikely to be accepted for publi-
cation in our scientific journals. In short, clinicians need evidence of treat-
ment outcomes in the long-term, but such evidence is unlikely to be
published—a paradox indeed.

AN EMPIRICAL INVESTIGATION OF THE PARADOX

This paradox could be clinically disastrous, and the grave importance of
the matter spurred us to put it to an empirical test. The place to test it, we
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reasoned, was with the gatekeepers of our clinical science, those who regu-
late the publication of our scientific treatment outcome data: journal editors
and their editorial consultants. If they are reticent to publish very long-term
treatment outcome data, then the paradox will really have disastrous ef-
fects. None of us will have access to the critical evidence that could support
the selection of a particular treatment from among others, if that evidence is
systematically excluded from our professional journals.

Our hypothesis was that stuttering treatment outcome studies with long
posttreatment periods are rejected more often than those with short
posttreatment periods. Our method was a case controlled study, with one
report having a posttreatment interval of 1 year and the second, with the
same cohort of subjects, having a posttreatment interval of 9 to 12 years. We
chose this posttreatment interval to test the hypothesis as stringently as
possible: Lincoln and Onslow (1997) and Hancock et al. (1998) published
data up to 6 years posttreatment, so we took it even further. The dependent
variable was the number of journal rejections of a submitted treatment out-
come manuscript, and a secondary dependent variable was the number of
derogatory remarks from editorial consultants and editors during the re-
view process.

Our first report in our case controlled study was of 12 clients before and
after our intensive, residential Prolonged-Speech treatment (Ingham,
1987). We measured their speech rate, stuttering rate (percent syllables stut-
tered, or %SS), and speech naturalness, three times prior to treatment and
many times over a 1-year posttreatment period. Each beyond-clinic assess-
ment involved talking to a family member, talking to a friend, and talking
on the telephone, and each within-clinic measure involved talking to a cli-
nician, talking to a stranger, and talking on the telephone. The tape record-
ings of the subjects were randomized and presented blind to a clinician
who was independent of the study, who made measures of %SS online.”
These measures were collected with acceptable reliability.

Figure 11.1 shows the within- and beyond-clinic pretreatment data for
each subject, averaged over the three assessment situations and over the
three assessment occasions. Also in Fig. 11.1 are the within- and beyond-
clinic 1-year posttreatment data for each subject, averaged over the three
assessment situations. Figure 11.1 shows that subjects were between 0 and
1%SS at the posttreatment assessments, with the exception of Subject MR,
whose pretreatment stuttering was extremely severe and who averaged
slightly more.

In addition to the 1-year posttreatment assessment, we set ourselves the
somewhat onerous task of following up these 12 subjects 9 to 12 years after
they received their treatment. We managed to make contact with all 12 of
them, all of whom agreed to participate. We asked them to provide three be-

*Measures of speech naturalness and syllables per minute were also collected, but we
have not presented these details in the present context.
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yond-clinic tape recordings, each of 10 minutes duration, while (a) convers-
ing with a family member, (b) conversing with a friend, and (c) talking on
the telephone. We also asked them to come to the clinic so we could make
audiotape recordings for 10 minutes while (a) speaking with an investiga-
tor and (b) speaking on the phone. Four of the subjects (MR, PH, VZ, CS)
did not comply with all the requirements for the study: One declined to be
tape recorded, one failed to produce beyond-clinic recordings, and two
produced beyond-clinic recordings but did not come into the clinic. Hence,
we were left with eight subjects from the original 12 for whom we had a full
set of within- and beyond-clinic data. The age of the subjects at this stage
ranged from 22 to 51 years. Two of the subjects were women. These eight
cases constitute our case controlled report in our study. Four subjects were 9
years posttreatment, two were 10 years postreatment, one was 11 years
posttreatment, and one was 12 years posttreatment. We randomized their
tape recordings and presented them blind to the same speech pathologist
who had made online measures of %SS for the pretreatment and 1-year
posttreatment recordings.
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The results are presented in Fig. 11.2, along with the pretreatment and 1-
year posttreatment data that we collected years before. Again, the data are
presented individually for each subject as means of within- and beyond-
clinic scores. Figure 11.2 shows that subjects’ stuttering rates were still near
zero, under these assessment conditions, at 9 to 12 years posttreatment.
One exception was Subject NP’s mean within-clinic recording, which was
greater than 1%SS.

In short, then, there was considerable stuttering in the subjects pretreat-
ment, little stuttering 1 year posttreatment, and little stuttering at 9 to 12
years posttreatment. Our research method was to submit these data sepa-
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rately tojournals for publication, one reporting 1-year outcome and one re-
porting 9- to 12-year outcome.

The results of our study are summarized in Table 11.1. For the 1-year post-
treatment report, there were no journal rejections, and the report was duly
published in the Journal of Speech and Hearing Research (Onslow et al., 1996).
The 9- to 12-year report was rejected by the Journal of Speech, Language and
Hearing Research, the Journal of Fluency Disorders, the International Journal of
Language and Communication Disorders, the Journal of Communication Disor-
ders, and Folia Phoniatrica. For the dependent variable “number of derogatory
remarks from editorial consultants and editors,” the 1-year posttreatment re-
port attracted two derogatory comments, but the 9- to 12-year posttreatment
report elicited 97 derogatory comments.

So, on the face of it, the raw data clearly support our hypothesis. It ap-
pears that the paradox is true, and stuttering treatment outcome studies
with long posttreatment periods are rejected more often than those with
short posttreatment periods. Some of the derogatory comments attracted
by the 9- to 12-year posttreatment report were along the lines predicted by
Ingham (1981). For example,

“The mostimportantissue, it seems to me, is just what interpretation can
be confidently placed on these findings”

Another comment:

“The findings really amount to a set of observations—much like a case
report—rather than a controlled study.”

Another:

“The lack of a control or comparative group (over the 9-12 years) means
that changes observed cannot be assumed to be the result of the therapy in
question.”

Another remark, from an editor, was the following;:

While it certainly is recognized that subject attrition is an inherent fact of
longitudinal studies like this one, I agree with Dr. X that for this study it seri-

TABLE 11.1
Numbers of Journals Rejecting the Two Reports,
and Number of Derogatory Remarks
From Editorial Consultants and Editors (see text)

Derogatory Remarks from

Journal Editorial Consultants Journals
Paper Rejections and Editors Rejecting
1-year posttreatment
report 0 2 -

JSLHR, JFD,

9- to 12-years IJLCD, JCD,
posttreatment report 5 97 FP
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ously questions the validity of any statement regarding the effectiveness or
long-term effects of the Prolonged-Speech program. I'm not sure how this
problem can be alleviated in the current study, other than (maybe) by at-
tempting to contact all original 32 clients and collecting a variety of data, in-
cluding detailed questionnaire, self-recorded speech samples, telephone
call recordings, etc.

Interestingly, the editors clearly recognized the need for the data:

“While I, as well as the two reviewers, agree that ... data generated from
longitudinal studies, which follow clients for more than a year, are desper-
ately needed in our field, the nature of the data in the study reported on in
your manuscript, and the manner in which these data were collected, cre-
ates too many unknowns for the results to be interpretable.”

And another comment:

“This manuscript has attempted to determine if prolonged speech con-
trols long-term treatment gains. This was an ambitious and worthwhile
question but one that, in my opinion, the study’s method could not ade-
quately answer.”

And another:

“I am certainly sympathetic to the need for this type of information, but
at best they can only be considered speculative contributions to the under-
standing of the causes of therapy gains.”

Overall, the obvious conclusion here is that Ingham (1981) was right.
The longer after treatment we measure stuttering reductions with objective
data, the less our scientific community is prepared to attribute those reduc-
tions solely to the treatment. And here is the rub: Although they express the
view thatlong term-treatment data are desperately needed, our journal ed-
itors are not prepared to publish them. A paradox indeed. As much as clini-
cians need such data about long-term outcome, they cannot have them.

It seems, then, that after all this time we are finally over Johnson’s (1942)
paradox but we have found another to replace it. Unlike Johnson’s para-
dox, this one is true and, unfortunately, it has wide-reaching implications
for our pursuit of evidence-based practice. In light of Ingham’s (1981) con-
tribution to this paradox, we have decided to name it after him. In the phys-
ical sciences, researchers may have comets or elements named after them.
But in our soft science of speech-language pathology, Roger Ingham will
have to settle with having a paradox named after him: Ingham’s Paradox.

CONCLUSIONS AND CLINICAL IMPLICATIONS

We waited 40 or 50 years to get over Johnson’s (1942) paradox, butlet’s not
wait that long before publishing long-term data on our subjects. Let’s do
something proactive about Ingham’s Paradox right now. We certainly
need to, because presently we know of many treatments that may prove to
be efficacious in the long-term. If one of these treatments now in exis-



240 ONSLOW ET AL.

tence—or one that is yet to be thought of—is an ultimate treatment break-
through that is capable of controlling the problem behaviors of stuttering
for 10 years or for a lifetime, then, according to Ingham’s paradox, we just
won’t ever know. Maybe Ingham et al.’s (2001) Modification of Phonation
Intervals device is the breakthrough we have all dreamed about. Maybe it
is better, in terms of achieving near-zero stuttering rates for a lifetime,
than anything, ever. But he will be stung by his own paradox, and
Ingham’s research group will not be able to publish long-term outcome
data to establish that information.

Theoretically, a solution to this problem is simple: Conduct a random-
ized controlled trial, spanning a long period of 10 years, during the course
of which a number of our treatments are compared for their effectiveness.
Such a megastudy would surely offset the concerns of our journal editors
because the rogue variables that might influence treatment outcome would
be randomly distributed across the treatment arms and hence would not be
the troubling confound that they were found to be in interpreting long-term
data presented for a single treatment.

However, it is difficult to accept this as the solution to our problem. In the
first instance, obviously, such a time consuming and expensive study would
need to be quite definitive and would require considerable power— proba-
bly 95%—to ensure that a failure to find any differences between treatments
would be convincing (Jones, Gebski, Onslow, & Packman, 2002). Subject
numbers in that case would need to be huge, especially considering the sub-
ject attrition rate that might be expected over 10 years. Equally intimidating
would be the demographic problems encountered with such a large cohort
study, with unbalanced posttreatment intervening variables across treat-
ment arms. Also, such a trial would likely be beset with ethical problems in
the event that several treatments were shown to be inferior at, say, the 5-year
posttreatment mark. Taking for granted that a 10-year no-treatment control
arm is out of the question, it seems clear that there is only one realistic
method available to us to establish information about long-term treatment
effectiveness. That method is for groups of researchers who are involved
with one particular treatment to publish studies of the very long-term out-
come of their clients. At least that is ethically, methodologically, and practi-
cally possible. But if Ingham’s Paradox has struck, then such data will not be
published.

Perhaps this is not a serious issue with adults who stutter. But Ingham’s Para-
dox is particularly worrying in the case of treatment for preschool children who
stutter because that is where we will really want to know about long-term out-
come. Currently we have objective stuttering rate data on 42 children who fig-
ured in our preliminary studies (Onslow, 2003). It is quite alarming to think that
stuttering measures for these children 15 years after treatment will not be con-
strued as interpretable, and so not publishable. In the bigger picture, we are
heading to an era when treatments other than the Lidcombe Program will be put
to the test. But, with Ingham’s Paradox upon us, we will never be in a position to
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judge the long-term outcomes of such treatments and so to come to truly in-
formed decisions about which treatment to choose.

What is the solution? First of all, we must accept the situation that
prompted the development of the paradox and its looming impact. So, let
us accept that, 10 years after treatment, the link between the treatmentand a
measure of stuttering rate is weakened. And naturally, we are going to have
subject attrition during a 10-year period. And we can not have a control
group for 10 years, and we can not foresee a randomized controlled trial
with a 10-year postrandomization period.

Given all that, for what it is worth, we can see only one way out here: We
could lighten up a bit. This chapter, like others in this text, is based on the pro-
ceedings of a conference. One evening at the conference venue we were having
a drink with a heart transplant surgeon, who led us to the “lighten up” sce-
nario. As we got to chatting, it occurred to us that his problem was far greater
than ours. One of us asked him whether his transplant patients lived to a ripe
old age, and he said, “They do, of course.” “But,” we said to him, “what if all
your patients have stopped eating cholesterol and have begun to exercise after
their surgery, and these variables have contributed to their longevity? Surely
that weakens the confidence you have in the specific effects of your transplant
procedure.” He replied, “Well, sure it does, but it’s still a lot better than having
all my patients drop dead 2 weeks after surgery.”

Perhaps we should not throw out the baby with the bathwater, so to
speak. If someone is not dead 20 years after a heart transplant, surely that
does say something about the operation. We can not be too sure what, but
it must say something. If one of our clients is not stuttering after 20 years,
perhaps that does say something about our treatment. For our heart trans-
plant surgeon, and for all of us with an interest in the effects of health in-
terventions after long periods, there is a sea of variables that are rampant
and beyond control. Perhaps we should lighten up and not let that bend
us completely out of shape. Surely we can live with the fact that self-help
groups, changed speaking situations, new religions, other therapies—all
sorts of things—will be interposed between treatment and long-term
measurements of outcome. Surely we could just ask our subjects whether
they had further therapy, and whether they think any other factors may
have influenced the treatment effects. Indeed, we did that in our 9 to 12
year posttreatment study. Only one of the eight subjects reported having
further treatment and only one reported attending a self-help group.’ Al-
though such evidence consists of self-reports, it is the best we can do un-
der the circumstances.

There are other ways, too, of examining long-term data for treatment ef-
fects. For example, some speech naturalness data that we gathered on our
9- to 12-year posttreatment subjects confirm that, in some measure, our
data do reflect very long-term effects of treatment. A 15-second interval

*All eight subjects indicated in response to our questionnaire that they would do the
treatment again.
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from the recordings of each within-clinic conversational speech sample
was dubbed on to a listening tape, along with one 15-second sample of con-
versational speech of each of 28 other speakers. Of these 28 samples, eight
were from control subjects, matched for age and gender to the experimental
subjects. For the purposes of this study the control subjects were recorded
conversing with an acquaintance under quiet conditions. The remaining
speech samples were from 20 other clients who had participated in the
same Prolonged-Speech program. These recordings had been used in the
Packman, Onslow, and van Doorn (1994) study and were of clients at vari-
ous stages of learning Prolonged-Speech. The additional 28 samples were
used to investigate whether the speech of the experimental subjects was
discernible from control speakers and speakers using a pronounced ver-
sion of Prolonged-Speech.

The stimulus tape was played to 16 unsophisticated adult listeners for
whom English was a first language. The listeners were instructed to rate the
naturalness of each sample with a 9-point naturalness scale using the pro-
cedures developed by Martin, Haroldson, and Triden (1984). The listeners
had an intraclass correlation score of 0.81 with a narrow 99% confidence in-
terval, so they were acceptably reliable.

Figure 11.3 shows the results of this analysis. Clearly, the subjects were
not using an exaggerated speech pattern as occurs during the typical in-
statement stages of a Prolonged-Speech treatment. However, in our view, a
striking aspect of this analysis is how similar the results are to the speech
naturalness of other subjects shortly after treatment with Prolonged-
Speech (e.g., O’Brian, Onslow, Cream, & Packman, 2003). The experimental
subjects generally did well in terms of speech naturalness, as compared to
controls. There is some overlap of scores, but they are nonetheless scored
generally higher than controls. Further, there was a strong positive correla-
tion in our 12 subjects between speech naturalness scores and pretreatment
stuttering rate (Rho = 0.72). This finding suggests that, even 9 to 12 years af-
ter treatment, subjects whose stuttering was more severe before treatment
tended to use a more unnatural version of the Prolonged-Speech pattern
than the subjects whose stuttering was less severe before treatment; pre-
sumably in order to achieve the same low level of stuttering. It appears
then, that although we have indeed lost tight experimental control over
variables that might have influenced treatment outcomes, there is some ev-
idence that these subjects were still doing something that they learned 9 to
12 years previously to control their stuttering. They were apparently using
Prolonged-Speech to trade off natural sounding speech in the interests of
not stuttering. This claim is bolstered by the fact that only one of the sub-
jects reported seeking a second treatment, and only one reported attending
a self-help group, where speech patterns are typically practiced.

In short, the lighten-up approach to long-term outcome is one that will cost
us our cherished tight control over independent and dependent variables (in
this case treatment and stuttering rate, respectively). But we believe this is far
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FIG.11.3. Meanlong-term speechnaturalness (NAT) ratings for the participants from
Figs. 11.1and 11.2, compared with ratings for control participants and clients undergo-
ing prolonged speech treatment.

better than not having any long-term objective speech data at all. Perhaps in
this lighten-up scenario all we can hope to do is to re-establish contact with
treated subjects after 10-plus years and measure their stuttering rate objec-
tively, and to look at those data with appropriate caution. And of course there
is no reason to forget that there are all sorts of measures that can supplement
our objective measure of stuttering rate. There are other ways of measuring
outcome, as discussed in other chapters in this volume and elsewhere: quality
of life, self report, and qualitative methods such as phenomenology. This
lighten-up approach may be a little disturbing to our control-conscious edi-
tors. However, arguably, it would be more disturbing in our field if clinicians
were never to have scientific guidance in knowing the long-term effects of
their treatments.
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An important source of evidence for evaluating treatments in speech-lan-
guage pathology is data relating to outcome and efficacy (Worrall &
Bennett, 2001). Ingham and Cordes’ (1997) 3-factor model for stuttering
treatment outcome evaluation states that it is necessary to establish that
(a) treatment results in clinically significant changes in speech produc-
tion, (b) the speech changes generalize across situations, and (c) the
speech changes are maintained over time. Of course, itis not easy to estab-
lish all that in the course of stuttering treatment research. As stated by

Ingham and Cordes:

The three-factor model is logically sound, but applying it in treatment re-
search, much less in routine clinical settings, is enormously demanding. Mul-
tiple (and nonreactive) recordings of the subject’s speech must be obtained
across different speaking situations for months or years. (p. 423)
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Indeed, measuring treatment outcomes over months or years is time con-
suming and tedious, not only for the researchers but also—more impor-
tantly—for the subjects of that research.

It is the second of the factors in the Ingham and Cordes 3-factor model
that is the topic of this chapter, namely the generalization of treatment ef-
fects across situations. The investigation here is confined to outcomes re-
lated to speech performance.

Of course it has been known for decades that the effects of behavioral
treatments do not necessarily generalize to nontreated situations (for an
early demonstration of this, see Ingham & Packman, 1977), and many writ-
ers in addition to Ingham and Cordes (1997) have highlighted the need to
assess treatments outcomes beyond the clinic (see Hillis & McHugh, 1998).
For example, Bloodstein has stated that “Improvements must be shown to
carry over to speaking situations outside the clinical setting” (1987, p. 401;
1995, p. 440), and Ingham and Riley (1998) stated that “speech samples re-
flecting outcome should be obtained from nontreatment conditions” (p.
754) and that “at least some of the speech samples should be obtained from
the natural environment” (p. 754). These guidelines for documentation of
treatment efficacy put forward by Ingham and Riley have the added di-
mension that outcome measures—regardless of whether they are made
within or beyond the clinic—should be made from speech samples that are
not associated with treatment.

IN WHAT SITUATIONS DO WE MEASURE
SPEECH OUTCOMES?

Ingham (1990) stressed the need to identify ““pivotal situations; that is, sit-
uations which act as ‘barometers’ for all or most speech performance” (p.
92). However, it seems that we have not progressed very far in identifying
such “pivotal” situations, if in fact there are such situations. Despite the fact
that a number of recent treatment studies have measured stuttering out-
comes outside the clinic, there seems little consistency in the making of
those measures. Table 12.1 presents 11 treatment reports that have ap-
peared in the stuttering literature since 1990 that have gathered objective
stuttering outcome measures outside the clinic. The subjects in these stud-
ies range from preschool to adult. All measures were made from audiotape
recordings. The majority of the studies measured stuttering both inside and
outside the clinic, while some measured stuttering outside the clinic only.

Four studies that measured stuttering beyond the clinic only (Bray &
Kehle, 1996, 1998; Onslow, Andrews, & Lincoln, 1994; Onslow, Costa, An-
drews, Harrison, & Packman, 1996) are of interest because the treatments in
these studies were conducted, in effect, outside the clinic. Thus, the issue of
transfer and generalization of treatment effects from within the clinic to be-
yond the clinic does not apply. The two Onslow et al. studies are both out-



auoyda[a)

a uo 3unyeads ‘o1doy pajdsras-Jies uo sndofouowr ur Jupyeads ‘pnore SuTpear :DTUI-UTYIIA
auoydaa) oy uo Sunye; ‘SpusLyy YHIm SUISIDAU0D ‘ATTuure] Y3tm SUISIDAUOD DIUIP-PuoLayg
(Auo jusunyean a105aq) suoydaray

a3 uo Sunyre; reduerns e Yrm SUISIDAU0D “URIDIIUID € YHM SUISISAUOD :DIUT[I-UTUHAA
suryas [enos

pue [00YDSs JO AJBLIRA B UL UDIP[IYD Y} 0} }S3IdJUI JO SOId0} UO SUOHRSIDAUOD) DIUII-PUOLag
QWIOY Je PUDLIJ IO I9qUIdW AIWe] e M SUISISAU0D DIUID-PUuoiag

pusLy

10 Toquuaw A[rurej e 03 suoydara) oy} uo Suni[e) “ULDIUID oy} M SUISISAUOD DIUID-UIITAM
auoydaray ayy uo

Sunye) ‘pusLy € YIm SUISIOAUOD ‘OWOY Je IdqUISW AJIwe) e M SUuISIaAUu0d DIUIR-puoiag
auoydaa) ayy

uo uo Suny[e} “Tequiaw A[rurej e y3m SuIsIaAU0d ‘pusLiy B Yjm SUIsIoAuod Durp-puokeg
128uens e 0} Sunyeads ‘auoydsra) sy uo Sunyeads ‘UenIUI € YIIM SUISISAUOD DTUID-UTYIA
[OOUDS J& JUSpNys Idyjoue

pue 19ydes} B Yjm SUISIDAU0D QoY je sIaquiaw A[rue) Y3rm SUuISIaAuod :DIUIP-puokag
sysey Sunyeads H DTUT-UTYIIA

pusLy

IO I9qUIDW AJTUIRJ B JO SWOY Y} UT SISQUIDWI ATIUIEJ-UOU Y}TM SUISIOAUOD /(}I9A00) WOy e
SIaquIdW AJTuuey Yirm SUISISAUOD ‘DWIoY je S1oquuawt A[Turey Yjrm Sursioauod durp-puofag
JUB)SISSE DIBISAI B WOy [[ed padadxaun ue Surmp suoydofa) oy} uo Sunj[e], DIurp-puoiag
sassaursnq [ed0] 03 suoydapay ay uo Sunyeads DTuT-UTYTIA

puaLy A[rurey 10 Iaquuaw A[Tuey e JO dwoy aY} Ut SUISIDAU0D

“(319A00) SUOT}EN}IS SNOLIBA UT SWOY Je SUISISAUOD ‘DwoY Je UISIDAUO0D :DIUID-PUoLag
URDIUI YIM SUISIDAUO0D DIUTD-UNYIM

SHnpY

SIMpY
sjuadsajope
pue ua1p[np a8e-[00dg

Ssjuadsafope
pue uaIpny 98e-[00dg
UIP[IYD 98e-[00ydg
SIMpY

uaIp[Id 23e-[00YdS

ULIP[IYD 93e-[00YdsaI]

SJUAdSITOPE 3 SINPY

UDIPTIYD 98L-[00YdSI]

(1007) ‘Te 32 wey3ug

(8661) T2qgap 7 “uewndeJ
‘SMaIpuUy ‘MOTSU() ‘UOSLLIEH]

(8661 “9661) AU 2 Aeig

(8661) Te 12

Yo0oueH (9661) Te 32 “Sre1)

(966T) UOSIIM
‘SIMIT ‘MO[SUQ “Uodur]

(9661) ueun[deJ 29 ‘UOSLLIEE]

‘SMalpuy “e3so)) ‘Mo[suQ

(5661) ueky 9 ueky

(F661)

UJOdUI'] 29 “SMAIPUY ‘MO[SUQ)

(F66T) AT 2 319909

(0661) oMY 2 “€3S0D) ‘MO[SUQ

PAUNSVI SUAL JU02INQO) YIYA UL SUOLIUNGIS

sjoalqng

fipmys

S2INSEIA] SUI0dINQ SULI)N)S dIUI[D-PUOADY PIpNU] AR JEYL 0661 IUIS SIIPNJS dW0d)nQ Judunjear], Surreynng

I'CLA1dVL

247



248 PACKMAN ET AL.

come studies of the Lidcombe Program. This is an operant treatment for
young children who stutter in which parents deliver the treatment (verbal
contingencies) in everyday situations (see Onslow, Packman, & Harrison,
2003). Because the treatment occurs in the situations where the problem be-
havior (stuttering) occurs, the idea of ensuring that treatment effects gener-
alize to beyond the clinic is irrelevant. However, because treatment occurs
beyond the clinic it is particularly important to ensure that outcome mea-
sures of this treatment are gathered from speech samples that are free of pa-
rental verbal contingencies.

The other two studies that measured stuttering beyond the clinic only
are not so straightforward. Both the Bray and Kehle (1996, 1998) studies in-
corporated self-modeling. Self-modeling refers to the improvements in be-
havior that occur when people observe themselves performing the desired
behavior. In these two studies, the subjects watched video recordings of
themselves speaking but with stuttering edited out. These were school-
based studies and the subjects were withdrawn from class for a short pe-
riod twice a week to watch the videos. There was no direct work on the sub-
jects” speech and subjects did not practice speaking at all in the room in
which they watched the videos. Again, then, the issue of generalization is
irrelevant for this particular treatment. The issue of obtaining stuttering
outcome measures from treatment-free samples is also irrelevant in the
Bray and Kehle studies.

As mentioned, there is little consistency across the studies in the selec-
tion of situations in which outcome measures are made, particularly be-
yond the clinic. This inconsistency arises from two factors, the type of
situations selected and the number of situations selected.

Type of Situations

Here, attention is drawn to the fact here that when we talk about speaking
situations it is not only the location in which speech samples are recorded
thatis of interest (home, away from home, etc.) but also the modality (face
to face, on the phone, conversation, monologue, etc.), the conversation
partner (family member, stranger, research assistant, etc.), and whether
the interaction is self-initiated or experimenter initiated. The purpose of
the communicative exchange (requesting information, relating an inci-
dent, chatting, etc.) is rarely stipulated. Given all these considerations, it
is probably more accurate to speak of communicative contexts rather than
speaking situations. Of course, one of the reasons for this lack of consis-
tency is that we simply do not know, in general, which situations are rep-
resentative, or important, or more or less difficult, in the everyday lives of
our subjects. Further, individuals are likely to differ in the way they rank
the difficulty of various communicative contexts. For example, one per-
son may report that speaking on the telephone is always difficult, whereas
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another person may report that speaking on the telephone is only difficult
in the workplace, and then only when dealing with complaints from cus-
tomers. However, it would seem that more consistency across studies
would be desirable, as it would make comparisons of the evidence base of
various treatments more valid.

One possible approach to this problem is to have subjects select their
own speaking contexts, as occurred in the Ingham et al. (2001) study. In that
study, subjects chose three situations in which outcome would be measured
and were instructed that one of these should be problematic. Self-selection
has social validity because the contexts are relevant to, and representative
of, each person’s daily communicative experiences. Further, it increases the
likelihood that the contexts sampled cover a range of difficulty, at least as
judged by the individual. Allowing subjects to select individual communi-
cative contexts—particularly when one of those contexts is to be problem-
atic—dispenses with experimenters’ preconceived ideas about what
situations or contexts are easy and difficult for people who stutter.

The downside to self-selection is that contexts will not be the same for
all subjects. Although this may not be problematic for single-subject stud-
ies, this is not the case for group studies where subject data are combined.
This should not be a problem in repeated-measures outcome studies,
however, as long as situations remain the same for each subject before and
after treatment.

Of course, self-selection is not an option for young children. However, it
is quite feasible for parents to nominate contexts in which to make outcome
recordings of their own children, provided they include one in which they
judge their child’s stuttering to be most severe.

Number of Situations

There is variation across studies in the number of communicative contexts
in which outcome is measured. For example, Boberg and Kully (1994) mea-
sured outcome on telephone calls only, whereas Onslow et al. (1996) gath-
ered measures from three within-clinic situations and three beyond-clinic
situations.

This raises the issue of whether more is better. Do the six situations of the
Onslow etal. (1996) study provide a more valid picture of outcome than the
telephone calls in the Boberg and Kully (1994) study? The answer is not
known. Certainly, the extensiveness of Onslow et al.’s outcome measures
has appeal. Not only do they cover a variety of speaking situations, but they
also provide large samples (in terms of number of words) on which to eval-
uate outcome. However, there is a down side to this rigorous recording pro-
tocol: In our experience, it contributes to lack of subject compliance. We
have found that many subjects are simply not prepared to continue to re-
cord themselves for the purposes of outcome evaluation over many months
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or years. For example, only 18 of the original 32 subjects complied with the
demands of the Onslow et al. (1996) study:.

This issue of compliance is particularly problematic in countries that are
large in area but small in population, like Australia and Canada. Indeed,
Boberg and Kully (1994) noted this in their study—which was conducted in
Canada—giving this as the reason for having telephone calls as the modal-
ity for their outcome measures. In fact, Boberg and Kully argued that their
use of the telephone-based speech measures may be “one of the most strin-
gent measures of outcome” (p. 1052). A disadvantage of the procedure is
that it cannot be used with young children. However, one obvious advan-
tage is that it reduces the potential for subject attrition because stuttering
measures can be obtained without the requirement that subjects return to
the clinic. Further, the procedure has the advantage of removing subject
bias in selection of the recording situation because the experimenter can
telephone at unexpected times. With modern telephone and recording
technology, this assessment method has become feasible. One of us was re-
cently involved in a project that involved scrutiny of the speech of stutter-
ing subjects recorded while on the telephone, and formed the impression
that online measurement of stuttering rate might be accomplished from a
telephone recording with the same reliability that is possible from a stan-
dard, conversational recording. Whether this is the case is unknown and
calls for empirical investigation. Likewise, the representativeness of stut-
tering measures obtained from telephone calls alone is unknown.

ARE WITHIN-CLINIC OUTCOME MEASURES
RELEVANT?

Itis well known that stuttering varies across communicative contexts, both
within and beyond the clinic. However, it is not clear if that variability is
still apparent after treatment. Published studies suggest that this may in
fact be the case. In other words, as stuttering decreases after treatment, so
variability across situations apparently decreases. This is certainly the case
in the data presented in the Onslow et al. (1994, 1996) studies. This can be
seen where individual data are presented for the children for whom treat-
ment was most effective. This is also apparent in a single case that was pre-
sented in detail by Ingham and Riley (1998). Ingham and Riley gathered
percent syllables stuttered (%SS) data over 2 years and 9 months for a child
(S.T.) who received treatment for stuttering. Measures were gathered in
three within-clinic situations and three beyond-clinic situations for 6
months before treatment and for 80 weeks after treatment. Although there
is considerable variation in %SS across situations before treatment, that is
not the case after treatment. It is also of interest that there appeared to be no
consistent difference between within-clinic and beyond-clinic %SS scores
either before or after treatment. Interestingly, in the same report there was
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alsono apparently consistent difference between within- and beyond-clinic
%SS in the child who did not receive treatment (M.B.). The individual data
in the Ingham etal. (2001) study also indicate that there were no clear differ-
ences between within- and beyond-clinic measures for adults, either before
or after treatment.

If there is no difference between within- and beyond-clinic differences, it
could be argued that there is little value in measuring treatment outcomes
inside the clinic at all. To investigate the relation between the two loca-
tions—within and beyond the clinic—we inspected %SS measures that we
had gathered for previously published prolonged-speech outcome studies
(Harrison, Onslow, Andrews, Packman, & Webber, 1998; Onslow et al.,
1994). The reliability of these measures has been established and was re-
ported in those studies. Comprehensive before- and after-treatment data
were available for 24 subjects. For these subjects, %SS measures had been
made within and beyond the clinic at least once before treatment and at
least once after treatment. The %SS score for each subject on each occasion
was an amalgam of measures made in three different situations. The be-
fore-treatment data and the after-treatment data were collapsed, and the
means are shown in Fig. 12.1. The data were analyzed using a repeated
measures analysis of variance. Means were compared using a post-hoc
least significant difference at the 5% level. The data were log transformed to
correct for heterogeneity of variance.

The interaction between occasions (before and after treatment) and situ-
ations (within the clinic and beyond the clinic) is highly significant (p <
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FIG.12.1. Mean %SS scores for 24 subjects, within and beyond the clinic, before and
after treatment.



252 PACKMAN ET AL.

0.001). This means that the difference between the %SS scores within and
beyond the clinic is different on the before-treatment and after-treatment
occasions. Comparisons of the means at each occasion show that the differ-
ence in %SS after treatment is not significant (p > 0.05), whereas the be-
fore-treatment means are significantly different (p < 0.05). Also the
after-treatment %SS scores are significantly lower than the before-treat-
ment %SS scores (p < 0.001). The retransformed means and confidence in-
tervals are shown in Table 12.2.

These findings came as a surprise to us, particularly the finding that be-
fore treatment stuttering rates were significantly higher inside the clinic.
We had thought on the basis of previous studies (see aforementioned) that
there would be no significant differences between these two locations. And
if there was a difference, we thought thatit would be in the other direction.

We are left to ponder, then, on the clinical significance of this finding. Why
would subjects stutter more in the clinic than in everyday situations? Could
it be that they were more anxious in the clinic? Or could it be that they chose
to make their beyond-clinic recordings at times and in surroundings that
were conducive to lower rates of stuttering than would normally occur?

The possibilities raised here lead us to question the degree of confidence
we can place in the story that these situational data are telling us. One of the
major problems with the protocol that we—and others—use relates to the
last of the questions posed. The fact that the generation of speech samples
within the clinic are investigator-initiated, whereas the generation of
speech samples outside the clinic are subject initiated, could be a major
source of variance. This has prompted us to consider the merits of another
of Boberg and Kully’s (1994) situations, namely an unexpected telephone
call from an unfamiliar person who is, nonetheless, associated with the
study. Boberg and Kully used this procedure only after treatment, and so
treatment-related change cannot be estimated. However, it would be quite
feasible to incorporate an unsolicited telephone call into an outcome proto-
col before treatment as well.

The findings also led us to question the need to report within-clinic mea-
sures at all, at least for the purposes of measuring outcome. The clinic bears
no relation to a person’s everyday speaking contexts, and the clinic itself is

TABLE 12.2
Retransformed Means for %SS Scores for 24 Subjects, Within the Clinic (WC)
and Beyond the Clinic (BC), Before and After Treatment

Mean %SS 95% Confidence Interval

Before treatment WC 6.01 (5.30-6.81)
BC 8.21 (7.32-9.20)
After treatment WC 0.32 (0.25-0.40)

BC 0.26 (0.21-0.31)
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of course bristling with discriminative stimuli, including the clinician. This
is not to say that there is no need for within-clinic measures: Naturally, it is
desirable to show that control of stuttering was due to the treatment, and
not to some other factor. That can be done in a number of ways, however,
and not necessarily with traditional outcome sampling procedures.

HOW REPRESENTATIVE ARE OUR AFTER-TREATMENT
STUTTERING MEASURES?

We are somewhat skeptical of the very low after-treatment %SS measures
shown in Fig. 12.1. Although they may truly represent the outcomes of
highly effective treatments, we must not forget the reactivity involved in af-
ter-treatment assessments. Tape recorders alone can act as discriminative
stimuli, even outside the clinic, given their widespread use in treatment
programs. What confidence can we have, then, in our after-treatment data?

To gain some insights here, we looked at a subset of 8 of the 24 subjects
in the aforementioned study. These were the 8 subjects in the 9- to 12-year
outcome study that is reported in detail in (chap. 11 this volume). We se-
lected these subjects for further study here because we had gathered self-
reports to supplement our objective speech measures. In short, the sub-
jects were contacted 9 to 12 years after participating in a prolonged-
speech treatment and they agreed to furnish us with, among other things,
three 10-minute beyond-clinic recordings in which they were talking with
a family member, talking with a friend, and talking at home on the tele-
phone. Only one of the eight subjects received another treatment after the
original one as reported by Onslow et al. (1996), and that was some years
previously.

Reliable %SS measures were obtained for these 24 beyond-clinic speech
samples (eight subjects, three samples each). Of the 24 samples, 11 were en-
tirely free of stuttering, and the remaining 13 samples all yielded stuttering
rates below 1%SS. The objective stuttering measures indicated, then, that
they were not stuttering, or stuttering at negligible rates, even 9 to 12 years
after treatment.

However, the self-reports of these subjects are at odds with this picture. To
illustrate this, the subjects’ responses to four items on a self-report inventory
are reported. First, when asked to rate their current stuttering status on a
7-pont scale, in which 1 = no stuttering and 7 = significant stuttering, no sub-
jects rated themselves as not stuttering (see Fig. 12.2a). One interpretation of
this is that the zero or near-zero %SS scores obtained from the recordings are
not representative. Second, when asked whether their current speech was
better than, the same as, or worse than at the end of treatment, three of the eight
subjects rated their speech as the same or worse (see Fig. 12.2b). Again, this
indicates that these subjects may have been stuttering to a considerable ex-
tent when the long-term follow up was conducted that suggested zero or
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near-zero %SS. Finally, when asked how long the effects of treatment lasted,
only four of the eight subjects reported that effects lasted more than 5 years
(see Fig. 12.2c), and 2 subjects reported that treatment effects lasted less than
3 months. Again, these reports are at odds with the objective speech data.

Taken together, these self-reports cast considerable doubt on the out-
come story told by the %SS measures for these subjects at long-term fol-
low up. Of course, it is not possible to establish the validity, or truth, of
self-reports. Nonetheless, we are of the opinion that they do provide an-
other perspective on the outcome story. What is clear is that we simply
cannot capture all possible communicative contexts in the sampling
methods we use for the purposes of measuring stuttering objectively. At
least self-reports such as those used in our investigation provide some
sort of global indicator, albeit a subjective one, of stuttering status.'

d. b.
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0
] 2 3 4 5 6 7 Better Same Worse
No Significant
stuttering stuttering
¢ d.
4 4 [ ]
3 3
2 2
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Extremely Totally
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FIG. 12.2. Results for eight subjects on four self-report items: (a) Rate your current
stuttering status; (b) Rate your current speech compared to immediately following
treatment; (c) How long did the treatments effects last?; and (d) How satisfied are you
with your speech now?

'Self-reporting is not the same as self-measurement (Ingham & Cordes, 1997). Self reports
involve global judgments about feelings, behaviors, or situations, rather than the measure-
ment of events.
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However, the discrepancy between situation-based objective measures
and global self-reports observed in these subjects may not be a serious
cause for alarm. When asked to rate how satisfied they were with their
current speech on a 5-point scale, six of the eight subjects could be consid-
ered to have reported that they were very satisfied (see Fig. 12.2d). Per-
haps one interpretation that can be placed on these findings is that some,
or even many, people who have participated in behavioral treatments are
satisfied with the treatment if they can control their stuttering when they
want to. These eight subjects spoke without stuttering under assessment
conditions, and it may be the case that they can speak without stuttering
in other situations as well, when they want or need to. However, we are
speculating here, as we did not ask the right questions this time. Being
able to control stuttering when required seems to be a perfectly acceptable
outcome of treatment. It all depends, it would seem, on what it is about
their stuttering that a person complains about when they first request
treatment (Baer, 1988, 1990), and what he or she wants to achieve with
treatment. For example, does a person seek treatment in order to be stut-
ter-free at all times, or simply to be stutter-free when speaking to custom-
ers on the telephone at work? We do not know the complaints of our eight
subjects because, again, we did not ask—or perhaps did not record the an-
swers to—the relevant question. Our experience of working with many
people who stutter over many years, however, suggests that people may
be very satisfied being able to control their stuttering on demand. We
know of at least two professional people who tell us that they can be stut-
ter-free all day, if their work requires it, but that they are comfortable to
stutter freely when they return to the comfort of their own home.

DISCUSSION

We have raised a number of issues in relation to the situations, or commu-
nicative contexts, in which we make objective stuttering outcome mea-
sures. A review of studies published in the past 12 years that have
included beyond-clinic outcome measures indicates that there is little
consistency in the selection of location, modality, or communication part-
ner across speaking situations, or in the number of contexts tapped. We
have suggested that although a variety of contexts increases the size of the
speech samples on which outcome measures are made and so increases
face validity, such a protocol may also be regarded by subjects as onerous,
and therefore constitutes a threat to subject compliance. The onerous na-
ture of making those numerous tape recordings, in various contexts, over
a clinically meaningful period, may be one reason for the problems we
have encountered with subject compliance (Onslow etal., 1996). Indeed, it
may be one of the prime reasons why journal editors are apprehensive
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about publishing long-term follow-up data, as reported in chapter 11 (this
volume). There just may be too few subjects prepared to comply with such
demands on them for so long.

There is one issue that has not been addressed so far and that is the fact
that the beyond-clinic stuttering measures reported in the studies re-
viewed are typically based on audio recordings, rather than video record-
ings. Exceptions to this are the Bray and Kehle (1996, 1998) studies. It is
concerning that without video recordings we can never be certain that our
outcome measures are detecting inaudible stuttering behaviors. Stutters
that consist of fixed postures without audible airflow and superfluous
nonverbal stuttering behaviors (see Packman & Onslow, 1998) will not be
detectable on audio recordings if they occur without the presence of audi-
ble stuttering behaviors. This is particularly problematic in young chil-
dren because, in our experience, silences occur more frequently in the
audio recordings of children than they do in the audio recording of ado-
lescents and adults. Visual cues can contribute to the judgment of whether
a child at these times is stuttering or is simply formulating language.

At present, it remains to be demonstrated empirically that any addi-
tional information about stuttering outside the clinic obtained from video
recordings is clinically significant. Videorecording oneself while commu-
nicating in naturalistic contexts is logistically difficult, not to mention in-
trusive. Further, it is likely to be expensive because not all subjects will
have access to videorecording equipment. If it were to be shown that clini-
cally significant information were to be obtained from such procedures,
then we would need to choose between the logistical difficulties of obtain-
ing such information during the course of our outcome studies, or simply
living without it.

On reflection, the following are suggestions to improve the validity of
our situational outcome measures:

¢ Establish the person’s pretreatment complaints in regards to their
stuttering, and consider these when determining the contexts in
which outcomes will be measured;

e Have the subject select some or all of the contexts;

¢ For adolescents and adults, include at least one investigator-initiated
context, such as an unsolicited telephone call;

¢ Have fewer rather than more contexts, for the sake of subject com-
pliance;

* Measure outcome beyond the clinic only; and

¢ Include supplementary self-reports or parent reports

Again, the contribution—if any—of these suggestions to the validity of our
evaluation of treatment outcomes is an empirical question. This seems to be
fertile ground for future research.
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This chapter is based on a paper first presented at the 2002 University
of Georgia State of the Art Conference on evidence-based treatment of
stuttering.
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Evidence-Based,
Outcomes-Focused Decisions
About Stuttering Treatment:
Clinical Recommendations
in Context

Anne K. Bothe
The University of Georgia

The chapters in this volume touched on some of the many questions and
problems currently facing clinicians and researchers interested in stutter-
ing treatment. This chapter summarizes some of the clinical recommenda-
tions provided by the chapter authors and then suggests a larger context
within which the many remaining questions might be addressed.

SUMMARY OF CLINICAL RECOMMENDATIONS

To begin with, several of the chapters in this volume address the nature of
stuttering, or our theories of stuttering, and the influence of that informa-
tion on treatment. Webster (chap. 2, this volume), for example, reviewed his
and others” neuropsychological research and suggested that successful
stuttering treatment should incorporate two factors. First, treatment
should require the speaker to pay attention to deliberate speech motor
movements, to overcome the deficits in kinesthetically controlled move-
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ment that appear to characterize persons who stutter. Second, treatment
should work to reduce avoidance, withdrawal, and apprehension, because
these changes may reduce right-hemisphere activations that Webster posits
as interfering with speech production. Ingham (chap. 3, this volume), in his
related review of neuroimaging studies in stuttering, also provides two
clinical suggestions, one that is similar to Webster’s and one that may be in
conflict. First, Ingham suggests that the neural areas functionally related to
stuttering are auditory and motor areas; thus, he suggests that neuro-
imaging research might supportauditory and speech motor production ap-
proaches to treatment. In particular, Ingham suggests heightened self-
monitoring of speech production, a recommendation based directly on the
apparent role of temporal lobe deactivations in stuttering that may be quite
similar to Webster’s call for attention to deliberate speech-motor move-
ments. The differences between Ingham’s and Webster’s conclusions lie in
the role they ascribe to affective and cognitive variables, including avoid-
ance, withdrawal, and apprehension; Ingham discounts them, based on his
interpretation of neuroimaging findings.

Packman, Onslow, and Attanasio (chap. 4, this volume) also address the
implications for treatment of a theoretical explanation of stuttering, in their
case Starkweather’s (1987) demands and capacities model (DCM). In con-
trast to the complex neurological issues recognized by both Ingham and
Webster, Packman et al.’s conclusions are straightforward: Not only is there
no evidence to support the clinical usefulness of recommendations based
on the demands and capacities model, there is actually substantial evi-
dence that contradicts the clinical usefulness of recommendations based on
the DCM. In particular, as Packman et al. make clear, there is empirical evi-
dence to contradict claims that reducing the number of questions asked of
children who stutter (Wilkenfeld & Curlee, 1997) or reducing the syntactic
complexity of language directed toward children who stutter (Miles &
Ratner, 2001; Ratner & Silverman, 2000) will be useful in reducing chil-
dren’s stuttering. As Packman et al. also emphasize, direct treatments do
appear to be able to reduce children’s stuttering, despite the DCM’s claims
that increasing the demand for fluency should make stuttering worse (see
also Ingham & Cordes, 1999).

Shenker (chap. 5, this volume) and Nippold (chap. 6, this volume) also
address timely issues that combine questions about the nature and theory
of stuttering with questions about its treatment. Shenker discusses stutter-
ing treatment in the context of bilingual or multilingual families; Nippold
discusses stuttering treatment in the context of coexisting phonological dis-
orders. The two topics are surprisingly similar, both reducing to questions
about whether other speech or language variables should influence the de-
cisions made in stuttering treatment, and Shenker and Nippold reach simi-
lar conclusions. First, as Packman et al. (chap. 4, this volume) conclude,
theories that posit an influence of larger speech or language issues on chil-
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dren’s stuttering have not been well supported. Second, and as a result,
there is little reason to allow such variables as multilingualism or phono-
logical disorders to influence decisions about stuttering treatment, in most
cases. Shenker’s case study of a child who made little progress until direct
intervention was introduced provides an excellent example not only of the
power of direct intervention but also of the advantages of evidence-based,
outcomes-focused stuttering treatment.

Finn (chap. 7, this volume) also raises issues related to how the nature of
stuttering might influence its treatment. Finn's discussion of self-mediated
recovery in adults is consistent with the larger possibility that stuttering is a
self-limiting disorder that often does not need professional intervention
(o1, in another form of the argument, does not need universal early inter-
vention) because its primary natural course is toward recovery. For young
children, this area continues to be the focus of heated debate (see, e.g.,
Curlee & Yairi, 1997, 1998; Ingham & Cordes, 1998; Packman & Onslow,
1998), for stuttering as well as for several other speech and language disor-
ders (e.g., Bothe, 2002; Nippold & Schwarz, 2002). Finn complicates the
matter considerably by emphasizing that it is not only children but also ad-
olescents and adults who report recovering from stuttering by self-directed
means. The implications of this argument for clinicians are not easily iden-
tified; certainly the extreme view that stuttering treatment is not necessary,
because all persons who stutter will recover on their own, cannot be sup-
ported. It does seem reasonable to highlight one element of Finn's chapter,
however: the possibility that self-mediated practice with self-designed
tasks intended to achieve self-identified goals may be necessary to the suc-
cess of any stuttering treatment program. It is apparent that some adults re-
port having successfully completed all of these things with no outside
assistance; others might need some assistance but nevertheless benefit
from a treatment program that is as close to being self-managed as possible.
One implication of Finn's chapter, therefore, is that clinicians might do well
to give clients most of the responsibility for, and most of the control over,
such variables as goals, schedules, measurements, activities, passage to the
next phase of treatment, and even definitions of success (see, e.g., Ingham,
1982; Ingham & Cordes, 1997; Ingham et al., 2001; Stokes & Osnes, 1989).

The chaptersin Part I1I (Langevin & Hagler, chap. 8, this volume; Crowe,
Davidow, & Bothe, chap. 9, this volume) address a second important issue
facing stuttering treatment: our measurement tools and specifically the re-
lations among our measurement tools, our goals, our procedures, the evi-
dence that our procedures are achieving our goals, and our beliefs about the
nature of stuttering and of stuttering treatment. Langevin and Hagler raise
two interesting points. First, it is simultaneously necessary, possible, and
difficult to measure the effects of such diffuse goals as improving the atti-
tude of a schoolroom full of children. The psychometric detail that
Langevin and Hagler provide, and their careful efforts to develop and vali-
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date their attitude measure, are unusual in the stuttering literature but
should not be; the decisions made in any discipline are only as good as the
supporting data, which are only as good as the measurement tools. Even
more intriguing, however, is Langevin and Hagler’s second conclusion,
that the results obtained from their newly developed scale did not reflect
the constructs of affect, behavior, and cognition that they had designed the
scale to measure. The implications here are interesting, for many reasons; if
further research confirms their original result, it may be that the develop-
ment of a measurement tool, and assessment of the resulting data, will force
an evidence-based re-evaluation of this tradition-based division and struc-
ture for stuttering treatment. Such a possibility clearly links Langevin and
Hagler’s chapter and conclusions to Crowe etal.’s (chap. 9, this volume) en-
suing discussion of measuring quality of life in stuttering. As Crowe et al.
also discuss for other disorders, it may be that the future development of a
quality of life scale for stuttering will force an evidence-based re-evaluation
of current views about quality of life in stuttering. Overall, both of these
chapters imply a challenge to researchers and clinicians alike: As a disci-
pline and as a profession, we must develop and use validated measures of
the constructs we believe exist and of the constructs we attempt to change.

The three chapters in Part IV address a different issue: the amount and
the quality of published evidence thatis available to serve as a basis for clin-
ical decision making in stuttering. Together, these three chapters exemplify
two of the criticisms often raised about evidence-based practice (EBP; see
Bothe, chap. 1, this volume; Trinder, 2000): EBP requires published research
that does not always exist, and research evidence does not necessarily ap-
ply to real-world practice. Davidow, Crowe, and Bothe (chap. 10, this vol-
ume), first of all, provide a comprehensive review of research about
treatment programs based on systematic increases in utterance length. As
they note, the limited published and unpublished research that does exist
supports the conclusion that these programs can effectively reduce or elim-
inate stuttering. Nevertheless, further comprehensive evaluations of the
ELU and GILCU programs are clearly needed, given what must be de-
scribed as a paucity of long-term, beyond-clinic data.

Onslow, O’Brian, Packman, and Rousseau (chap. 11, this volume) ad-
dress similar issues with their discussion of the inherent conflict between
experimental control and long-term assessment of treatment results. For
GILCU and ELU, the evidence is limited to relatively few clients; for pro-
longed-speech programs, the evidence is limited to time periods of only a
few years or limited to outcomes that cannot be definitively linked solely to
specific treatments. Packman, Onslow, O’Brian, and Huber (chap. 12, this
volume), finally, raise very similar issues in their discussion of within- and
beyond-clinic speech samples. As they conclude, even beyond-clinic data
thatare intended to measure the generalization of treatment effects may not
be pure tests of generalization to nontreatment conditions. In summary,
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these three final chapters all address complex questions related to the de-
sign, conduct, interpretation, distribution, and application of high-quality
treatment research. All are important questions that have been addressed
in multiple previous forums well beyond stuttering (e.g., Hayes, Barlow, &
Nelson-Gray, 1999; Kendall & Butcher, 1982; Olswang, Thompson, Warren,
& Minghetti, 1990); all deserve further thought.

Overall, the chapters in this volume might be reduced to the following
few conclusions. First, the evidence suggests that children’s stuttering
treatment can safely be designed without undue concern for such other
speech or linguistic variables as coexisting disorders or multilingual envi-
ronments (see chaps. 5 and 6). Second, stuttering treatment can eliminate or
atleast significantly reduce children’s stuttering, if that treatment provides
direct feedback about their stuttered and nonstuttered speech (see chaps. 1,
4,5, and 6). This feedback might effectively be provided using reduced ut-
terance length in initial treatment stages, especially for children with more
severe stuttering (Onslow, Andrews, & Lincoln, 1994), although the rela-
tive contributions of corrective feedback, reinforcement, and systematic in-
creases in utterance length have not been definitively identified (see chap.
10). Stuttering treatment for adults should be self-managed as far as possi-
ble, incorporating self-monitoring of deliberate motoric activities (see
chaps. 2, 3, and 7) and possibly including activities designed to address
avoidance or withdrawal (but compare chaps. 2 and 3). Continuing needs
in stuttering measurement extend to such larger issues as measuring atti-
tudes (chap. 8) and quality of life (chap. 9). These and other larger variables
still need to be carefully defined, assessed, and shared within treatment re-
search designs, and within professional and discipline-wide activities in-
cluding treatment, research, and publishing (see chaps. 11 and 12). Finally,
such activities should be consciously crafted not only to address stutter-
ing-specific variables but also to link stuttering treatment and research to
the many issues that stuttering research and treatment share with many
other attempts to study or achieve behavioral or cognitive change in clinical
or research settings.

AN EVIDENCE-BASED, OUTCOMES-FOCUSED
CONTEX FOR DECISION MAKNG
IN STUTTERING TREATMENT

Obviously, such lists of oversimplified conclusions are incomplete and un-
satisfying; no one book can answer all the questions facing stuttering treat-
ment. In an effort to move beyond the static conclusions provided, toward a
dynamic framework that might help with some of the many as yet un-
solved issues, this final section suggests an evidence-based, outcomes-fo-
cused context for considering future treatment and research questions in
stuttering. This context draws on the strengths of three different organiza-
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tional and heuristic frameworks: the fundamentals of evidence-based prac-
tice (see, e.g., Bothe, chap. 1, this volume; Law, 2002; Sackett, Richardson,
Rosenberg, & Haynes, 1997), a multidimensional treatment outcome evalu-
ation framework such as that provided by Kendall and Norton-Ford (1982),
and the notion of immediate, instrumental, and ultimate treatment out-
comes (Rosen & Proctor, 1981).

First, in the terms used in the EBP literature, the most important deci-
sions to be made by clinicians are those based on clinical questions that in-
clude at least two and up to four elements: a specific client and a specific
desired outcome, probably a specific treatment, and possibly a specific al-
ternative treatment (see, e.g., Dawes, 1999). Thus, regardless of the impor-
tance of a sound, generalizable knowledge base, the question from an EBP
point of view is not necessarily whether preschool children who stutter
should receive direct early intervention, for example, to select a common
point of disagreement. The question is not even whether certain treat-
ments should be designated as “empirically supported” in an abstract
sense (see Chambless & Hollon, 1998; Kazdin, 1996) thatis separated from
the needs of a particular client—clinician pair. Instead, from the EBP point
of view, the more important and more relevant question is simply
whether the 4-year-old girl in my office this morning, who has been stut-
tering moderately for 6 months, whose uncle stutters severely, should re-
ceive Treatment X or Treatment Y in order to reach her parents’ goal of
achieving Outcome Z.

Kendall and Norton-Ford’s (1992) ideas can then be incorporated, as a
framework for identifying the outcomes that might be of interest. From this
point of view, all assessment and treatment decisions (including the deci-
sion not to assess or not to intervene) may be evaluated in terms of their ef-
fectiveness (does the selected activity result in the achievement of the
desired goal?), any other effects they may create (what other outcomes, ei-
ther positive or negative, appear to be associated with the selected activ-
ity?), and their efficiency (does the selected activity maximize effectiveness,
minimize suffering, and minimize the expenditure of emotional, financial,
and other resources, as compared with other possible activities?). To con-
tinue with the example raised previously, the combination of an EBP ap-
proach and this treatment outcome evaluation model emphasizes that for
clinicians the question is not necessarily “Should preschool children re-
ceive early direct treatment for their stuttering?,” which may be better
suited to academic arguments (Curlee & Yairi, 1997, 1998; Ingham &
Cordes, 1998; Packman & Onslow, 1998) than to actual clinical practice. In-
stead, the question might be as narrow as “Will providing this specific child
with this specific treatment probably maximize effectiveness, maximize
positive other effects, minimize negative other effects, and maximize effi-
ciency, with respect to this specific desired outcome?,” which is the ques-
tion that is central to clinical practice.
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Thirdly, the proposed evidence-based, outcomes-focused context for
stuttering treatment and treatment research also recognizes a distinction
among what Rosen and Proctor (1981) described as intermediate, instru-
mental, and ultimate outcomes. Intermediate outcomes are those session-
to-session clinical achievements that are not ends in themselves but that
are recognized as necessary steps toward a desired end; in practice, inter-
mediate outcomes may focus on the treatment process itself and are often
phrased as short-term goals. Instrumental outcomes are those treatment-
induced changes that are instrumental to, or are themselves the cause of,
further changes without treatment; the classic example in speech-lan-
guage pathology is the evidence that articulation or phonology treatment
need not continue until children have achieved 100% success at each of
several intermediate levels (see Gierut, 1998). Ultimate outcomes, in con-
trast, are the final desired states or objectives of treatment, the achieve-
ment of which renders that treatment “successful.” Ultimate outcomes
can be broadly defined, to address the different problems that are de-
scribed as, for example, impairment, disability, and handicap, and to ad-
dress clinical, functional, social, emotional, vocational, financial, and
other possible outcomes of a treatment. Thus, ultimate outcomes are often
measured in terms of social validity or the client’s or family’s subjective
judgments of whether their desired status with respect to communication,
broadly defined, has been achieved. In practice, the ultimate outcome is
usually specified as a long-term goal, but many long term goals do not
capture the broad spirit that is embodied in the notion of an ideal “ulti-
mate outcome.”

How, then, can this proposed combination of abstractions and frame-
works assist with the discussions, disagreements, and decisions that
characterize stuttering and stuttering treatment? Three issues seem wor-
thy of a final comment. First, one of the many problems that continue to
complicate stuttering treatment is that many questions about the nature
and treatment of stuttering have not yet been answered. Discussions
during the conference at which these chapters were originally presented
recognized this problem, and even took it a step further: Regardless of
whether final or complete empirical evidenceis yetavailable, clients and
clinicians must and do make decisions now. In fact, the complexity fac-
ing researchers, clinicians, persons who stutter, parents of children who
stutter, and many others, is that the true context for our decisions isnot a
theoretical decision-making framework, but a real-world environment
characterized by questions and unknowns. Some critics argue that EBP
can not be an option until all desired evidence is available (see Trinder,
2000). It is incumbent on both clinicians and researchers, however, to
make use of such syntheses of information as is provided in these chap-
ters and in other sources, to make the best possible evidence-based deci-
sions using all the information that is available, to recognize where our
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evidence base is lacking, and then to do what can be done to develop the
missing knowledge.

Second, the real context within which stuttering treatment decisions
are made is actually often a small room containing a clinician, a worried
parent, and a preschooler who has unquestionably been stuttering for
some number of months or even years. Alternatively, the room might
contain a clinician and a slightly diffident teen who would rather not
stutter but who is not entirely comfortable seeking help, or even a clini-
cian and a cautiously hopeful adult who has decided to try stuttering
treatment again. In these and most other clinical situations, the theoreti-
cal and academic arguments discussed here become much less relevant,
and the practicalities of clinical decision-making take precedence. Given
this context, many authors writing about stuttering treatment seem to
agree that restricting oneself or one’s clients to only one approach may
be artificially limiting, recommending combined or eclectic treatments
as an alternative. This approach seems reasonable at first, but it raises a
problem similar to the problem Bloodstein (1995) raised for the multi-
plicity of theories about stuttering: If none is correct, what argument
could possibly be made to support the notion that all are correct? The an-
swer, for the individual client in my clinic this morning as well as for our
discipline as a whole, cannot come from accepting all common or pro-
posed treatments as reasonable. It might come, however, from an evi-
dence-based focus on effective and efficient treatments that are known
toresultin well-defined intermediate, instrumental, and ultimate goals.
Individual client—clinician pairs need to identify their desired outcomes
and then use evidence-based treatments that have been shown to result
in those outcomes; our discipline as a whole needs to focus on develop-
ing the information base necessary to make such evidence-based, out-
comes-focused treatment possible.

Thus, thirdly and finally, evidence-based clinicians and researchers
suggest using treatment approaches that have been well-supported in
the literature and that seem to the client and the clinician in question to
be a reasonable way of effectively and efficiently approaching their mu-
tually agreed upon goals. Evidence-based thinkers, in addition, share
with scientist practitioners and other empirically based clinicians and
researchers the assumption that data must be gathered during treat-
ment, used as the basis for decisions in that treatment, and then publi-
cized to become the source of improved future treatments (see Hayes et
al.,, 1999). Stuttering treatment and stuttering treatment research can
only move forward, for individual clients and as a professional disci-
pline, with a commitment to increasing the quantity and the quality of
the evidence that selected approaches can effectively and efficiently
reach a series of well-defined intermediate, instrumental, and ultimate
goals and outcomes.
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