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Abstract

The purpose of this investigation was to evaluate the possible presence of dissociations in the
speech and language skills of young children who do (CWS) and do not stutter (CWNS) using
a correlation-based statistical procedure [Bates, E., Appelbaum, M., Salcedo, J., Saygin, A. P.,
& Pizzamiglio, L. (2003). Quantifying dissociations in neuropsychological research.Journal of
Clinical and Experimental Neuropsychology, 25,1128–1153]. Participants were 45 preschool CWS
and 45 CWNS between the ages of 3;0 and 5;11 (years;months), with the two groups matched by age,
gender, race, and parental socioeconomic status. Children participated in a parent–child interaction
for the purpose of disfluency analysis and responded to four standardized speech-language tests for
subsequent analyses as main dependent variables. Findings indicated that CWS were over three times
more likely than CWNS to exhibit dissociations across speech-language domains, with 44 cases of
dissociation for CWS and 14 for CWNS across 10 possible comparisons. Results suggest that there
may be a subgroup of CWS who exhibit dissociations across speech-language domains, which may
result in a greater susceptibility to breakdowns in speech fluency.

Educational objectives:The reader will be able to: (1) summarize findings from previous studies
examining differences in speech and language performance between children who do and do not
stutter; (2) describe what is meant by “dissociations” in the speech and language skills of young
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children who do and do not stutter; and (3) discuss three hypotheses that could account for the present
findings that suggest CWS, more often than CWNS, exhibit dissociations in their speech-language
system.
© 2005 Elsevier Inc. All rights reserved.
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The issue of whether children who stutter (CWS) differ from children who do not stutter
(CWNS) in terms of linguistic abilities has been a topic of much interest and controversy
(seeRatner, 1997for review). However, findings from descriptive studies of the speech and
language abilities of CWS have been less than consistent. On the one hand, some literature
reviews and empirical studies have suggested that CWS may have less developed phonol-
ogy, vocabulary, or overall language abilities than their normally-fluent peers (Anderson
& Conture, 2000, 2004; Byrd & Cooper, 1989; Louko, Conture, & Edwards, 1999; Paden,
Yairi, & Ambrose, 1999; Pellowski, Conture, Anderson, & Ohde, 2001; Silverman &
Ratner, 2002). On the other hand, some empirical studies have found no evidence to suggest
that the speech or language abilities of CWS are less robust than those of CWNS (e.g., see
Nippold, 2002for review). For example,Howell, Davis, and Au-Yeung (2003)reported that
CWS and CWNS (aged 2–10 years) performed similarly on the Reception of Syntax Test,
a measure of syntactic development. To further challenge any clear-cut interpretation of
this area of empirical investigation, some studies have reported that CWS may have above
average expressive language abilities relative to their developmental expectations (Watkins
& Yairi, 1997; Watkins, Yairi, & Ambrose, 1999).

Nevertheless, despite apparent differences in findings among descriptive studies of the
speech and language abilities of CWS, most would appear to agree that the linguistic
characteristics associated with instances of stuttering are relatively consistent in their dis-
tribution and loci. That is, instances of stuttering exhibited by CWS tend to occur on
(a) low frequency words (Anderson, 2005; Soderberg, 1966; Palen & Peterson, 1982),
(b) first three words of an utterance (Bernstein, 1981; Howell & Au-Yeung, 1995; Wall,
Starkweather, & Cairns, 1981), (c) function words (Bernstein, 1981; Bloodstein &
Grossman, 1981; Graham, Conture, & Camarata, 2005; Howell, Au-Yeung, & Sackin, 1999;
Natke, Sandreiser, van Ark, Pietrowsky, & Kalveram, 2004), and (d) longer or more syntac-
tically complex utterances (Ratner & Sih, 1987; Howell & Au-Yeung, 1995; Kadi-Hanifi
& Howell, 1992; Logan & Conture, 1995, 1997; Melnick & Conture, 2000; Yaruss, 1999).
These linguistic factors have also been shown to influence the fluency with which words
are produced in adolescents and adults who stutter (e.g.,Bergmann, 1986; Brown, 1945;
Danzger & Halpern, 1973; Hubbard & Prins, 1994; Klouda & Cooper, 1988; Natke, Grosser,
Sandrieser, & Kalveram, 2002; Prins, Hubbard, & Krause, 1991; Ronson, 1976; Wingate,
1984). However, unlike young CWS, older children and adults tend to stutter more on con-
tent words than function words (e.g.,Brown, 1938a,b; Dayalu, Kalinowski, Stuart, Holbert,
& Rastatter, 2002; Howell et al., 1999). Taken together, the relatively consistent associ-
ation observed between certain utterance characteristics and the loci of stuttering seems
to suggest that there may be an interaction between linguistic processing and instances of
stuttering.
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Findings that the linguistic characteristics of stuttering events are fairly predictable,
along with evidence from some studies suggesting that CWS may have less developed lin-
guistic skills than CWNS has prompted some theorists to speculate that CWS may have
dissociations or asynchrony within or between subcomponents of their linguistic formula-
tion processes. For example, speculation associated with the Neuropsycholinguistic Theory
of Stuttering (Perkins, Kent, & Curlee, 1991) suggests that people who stutter experience
asynchrony between linguistic and paralinguistic processing components as a result of lin-
guistic uncertainty or inefficient neural resources. This asynchrony induces disfluencies
that are transformed into stuttering events under conditions of time pressure; the speaker
is required to initiate and accelerate the disrupted utterance and experiences loss of control
in the process. More generally, this theory suggests that stuttering occurs as a function of
reduced efficiency in one or more processing systems (linguistic, paralinguistic, integrative,
and segmental), resulting in an imbalance in the production of language “as different com-
ponents arrive at a central language integrator at different times and thus have a mistimed
impact on the motor production of speech” (Tetnowski, 1998; p. 243).

The notion that CWS may have temporal asynchrony or disequilibrium between compo-
nents of their speech-language processing systems is also indirectly reflected in the Covert
Repair Hypothesis (Postma & Kolk, 1993). The basic premise of this theory is that CWS
have slower-than-normal phonological encoding systems, which increases the probability
that their phonetic plans will include more phoneme errors. If these errors are detected by the
internal speech monitoring system, then there will be more error correction opportunities
prior to overt execution of speech. It is this “covert repair reaction” to errors in the phonetic
plan that is thought to disrupt the forward flow of speech production, resulting in hesi-
tations, repetitions, and prolongations. This theory generally implicates speech-language
productionplanningprocesses as a potential source of difficulty for CWS. If these lin-
guistic planning processes were, indeed, problematic for CWS, then there would seem to
be potential for the presence of dissociations among components of their speech-language
systems. In this way, the phonological processing systems of CWS would be considerably
less efficient or more susceptible to disruptions than other linguistic formulation processes,
leading to dissociations in performance. Such dissociations in the speech-language systems
of young children, who may already be vulnerable to errors and/or delays in processing
as they work to develop more abstract, adult-like linguistic representations, could poten-
tially contribute to the onset and development of stuttering (seeSavage & Lieven, 2004; cf.
Anderson & Musolino, 2004; Demuth, 2004).

The two aforementioned psycholinguistic theories are based on the notion that the loci
of dissociation is relatively static for all CWS—that is, dissociations exist between lin-
guistic and paralinguistic components (Neuropsycholinguistic Theory) or, more indirectly,
between phonological encoding and other processing domains (Covert Repair Hypothesis).
However, it may be, as suggested bySmith and Kelly (1997)that no single factor can be
conclusively identified in the etiology of stuttering. In other words, different factors may
be responsible for the development of stuttering in different CWS (see e.g.,Schwartz &
Conture, 1988, for similar discussion and data pertaining to behavioral subgroups among
young children who stutter). According to this line of thinking, CWS may experience a
range of potential dissociations across speech-language domains. If this is the case, then per-
haps models that focus more generally on the interaction among speech-language domains
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may be more germane to speculation concerning the role of linguistic dissociations in
developmental stuttering. For example, linguistic trade-off models (e.g.,Crystal’s (1987)
“bucket” theory) commonly presume that increased demands or complexity requirements
in one speech-language domain are associated with decreases in complexity or accuracy in
another domain (e.g., speech fluency). Thus, the mere presence of a dissociation (regardless
of its nature) in the speech-language systems of CWS could, at least theoretically, lead to
a greater expenditure of resources being directed towards linguistic processes. With more
resources being allocated towards managing these dissociations, fewer resources would be
available for the production of fluent speech, with the net effect being an increase in speech
disfluencies.

Although there has been a considerable amount of speculation regarding the potential
role that linguistic dissociations may play in developmental stuttering, few research studies
have examined whether CWS do, in fact, exhibit more dissociations across speech and lan-
guage domains than CWNS. However, the concept of dissociations has played a significant
role in neuropsychological research, particularly with respect to examining the relationship
between specific brain regions and their behavioral functions (Bates, Appelbaum, Salcedo,
Saygin, & Pizzamiglio, 2003). For example, a dissociation in performance can be said to
exist when Clinical Population X exhibits low performance on one behavioral task (Task
A) and high performance on another behavioral task (Task B) when compared to Clinical
Population Y who exhibits high performance on Task A and low performance on Task B
(Bates et al., 2003). More specific to the fields of speech-language pathology and neuropsy-
chology, dissociations between object (noun) and action (verb) naming have been reported
in the aphasia literature, such that nonfluent aphasics tend to exhibit high performance on
noun naming and low performance on verb naming, whereas fluent aphasics tend to have
the opposite pattern of performance (verb > noun;Caramazza & Hillis, 1991; Damasio,
Grabowski, Tranel, Hichwa, & Damasio, 1996; Zingeser & Berndt, 1990). Alternatively,
the probability of a proposed dissociation in a single clinical population can be evaluated by
comparing the clinical population with a normal control population on several behavioral
measures (Bates et al., 2003). For example, although children with language disorders have
been found to perform similarly to children with typical language development on prosodic
tasks, they score lower on measures of segmental phonology, suggesting a dissociation
between lexical and prosodic phonology (Snow, 2001).

While dissociations in brain-damaged individuals are an important source of evidence
in the study of the neural bases of behavioral functions, they have, as previously suggested,
less often been studied in other clinical conditions, such as developmental stuttering. How-
ever, one study attempted to quantify the presence of language dissociations in childhood
stuttering by examining differences in performance between speech and language measures
in CWS and CWNS. In particular,Anderson and Conture (2000)found that CWS, when
compared to CWNS, exhibit a significantly greater difference between standardized mea-
sures of receptive/expressive language and receptive vocabulary, with receptive/expressive
language being better developed than receptive vocabulary. On average, CWS scored almost
30 percentile points higher on the receptive/expressive language measure than on the recep-
tive vocabulary measure. Likewise, CWNS exhibited the same relative trend of lexical
development lagging that of syntactic development, but there was only an average of a 13
percentile point difference between the two measures. Anderson and Conture took these
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findings to suggest that preschool CWS may have an imbalance among components of their
speech-language systems.

AlthoughAnderson and Conture (2000)appear to be among the first to directly examine
the notion of dissociations in the speech and language skills of CWS, language dissocia-
tions have been previously observed for children with language disorders who are “highly
disfluent” (Hall, Yamashita, & Aram, 1993). In specific, Hall et al. investigated the rela-
tionship between fluency and language in 60 children with language disorders and found
that “highly disfluent” children (n= 10; 8.04% or higher total disfluencies) had significantly
greater semantic than morphosyntactic capacities. The authors concluded that for these chil-
dren, “the automaticity with which they are able to produce the more rule based components
of spoken language, such as morphology and syntax is not as efficient as their capacity to
manage semantic parameters or vocabulary” (p. 577). In a follow-up study of these children,
Hall (1996)found that while the overall frequency of speech disfluencies tended to decrease
over time, most of these children continued to exhibit higher-than-average frequencies of
total disfluencies. Further, Hall reported that the overall decrease in speech disfluencies
over time tended to be associated with improvements in overall language skills (i.e., the
dissociation between semantic and syntactic capabilities diminished).

Although the frequency and type of speech disfluencies exhibited by these “highly dis-
fluent” children with language disorders may not be quantitatively or qualitatively the same
as those exhibited by children with developmental stuttering, these findings, along with
those ofAnderson and Conture (2000), provide some preliminary evidence to suggest that
childhood stuttering could be associated with linguistic dissociations, at least for some chil-
dren who stutter. In this way, whether the dissociation is, for example, between linguistic
and paralinguistic inputs or between lexical and morphosyntactic abilities, such dissocia-
tions may disrupt the forward flow of speech-language planning and production, resulting
in hesitations, repetitions, and prolongations of sounds, syllables, or words. Any proposed
dissociations, however, need not reflect a significant delay or disorder in one component of
the system. Indeed, it is quite possible that dissociations could exist among components of
the system even though the system is, overall, well within or even above normal limits. In
other words, an individual could be classified “. . .as a dissociated case, where Y is abnor-
mally low for that patient’s value of X, even though this individual is performing close to
the group mean on both measures” (Bates et al., 2003; p. 1144). In essence, the present
authors neither explicitly nor implicitly imply that dissociations cannot be a part of normal
speech-language development; rather the issue these authors seek to explore is whether
CWS differ from CWNS in the quantity and/or quality of any potential dissociation(s).

One problem with using high versus low performance profiles (seeAnderson & Conture,
2000) to identify dissociations in one or more clinical populations, according toBates et al.
(2003), is that the probability of finding a proposed dissociation by chance is typically not
taken into consideration. Further, when using this “high versus low performance” approach
in conjunction with inferential statistics, some researchers may make faulty assumptions
about the independence and equivalence of variances and means between measures, thereby
increasing the risk of false positives and/or false negatives. In other words, this approach
is based on the assumption that the measures are independent of one another, meaning that
they are not correlated. Measures that are weakly correlated more closely approximate the
assumption of measurement independence, a necessary prerequisite for statistical testing.
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However, when this assumption is violated because the measures are highly correlated, it
has a significant effect on the level of significance (results in incorrectly smallp-values) and
statistical power, leading to an increased risk of false negatives and false positives. And, the
higher the correlation between measures, the greater the effect it will have on the results.

As an alternative to techniques that assume measurement independence (i.e., exam-
ining high versus low performance profiles),Bates et al. (2003)developed a statistical
procedure to determine the probability of dissociations that takes the means and standard
deviations of the population into account, along with the correlation between behavioral
measures. As Bates and her colleagues suggest, if the correlation between two measures
is low, then there will be little difference in outcomes between this correlation technique
and those that assume measurement independence. On the other hand, if the correlation
between two measures is high, as is often the case with speech-language measures, then
this correlation-based technique will increase the probability of finding dissociations that
may be of interest theoretically. In addition to protecting against false positives and false
negatives, this correlation-based procedure has the advantage of enabling identification of
individual differences in performance profiles.

In summary, given the aforementioned observations, further empirical study of possible
dissociations between linguistic variables in CWS and CWNS is warranted. If such dissocia-
tions exist, it will be important to examine how they relate to childhood stuttering. Therefore,
the purpose of this investigation was to use the correlation-based procedure developed by
Bates et al. (2003)to evaluate whether CWS and CWNS have dissociations between or
within components of their speech-language systems. In specific, the primary goal was
to assess whether CWS and CWNS differ in terms of differences between standardized
measures of (a) one-word receptive and expressive vocabulary; (b) overall receptive and
expressive language; and (c) speech sound articulation. Although standardized measures
may not be the most precise or direct means of examining children’s performance across
linguistic domains (seeHakim & Ratner, 2004for commentary), the use of these measures
along with theBates et al. (2003)correlation-based procedure represents, at the very least, a
first step towards further examining the empirical reality of theoretical notions of potential
dissociations in CWS. A secondary goal of this study was to determine whether children
who exhibit dissociations differ from children who do not exhibit dissociations in speech
disfluency and speech-language measures.

1. Method

1.1. Participants

Participants were two groups of 45 children (N= 90) between the ages of 3;0 and 5;11
(years;months) who do (CWS) (M= 49.1 mos.) and do not stutter (CWNS) (M= 49.1 mos.).
Children in both groups were matched by age (±4 months), gender (29 boys, 16 girls in
each group), race (1 Asian, 4 black or African American, 40 white in each group), and
parental socioeconomic status. Parental socioeconomic status was determined by using the
Hollingshead Two-Factor Index of Social Position (Myers & Bean, 1968), which is based
on the “head of household’s” occupation and educational level (the child’s father in dual-



J.D. Anderson et al. / Journal of Fluency Disorders 30 (2005) 219–253 225

parent families [96.7% of the sample] and the mother in single-parent families [3.3% of
the sample]). Children in each group were matched by their Hollingshead classification
level (each group had 18 class I, 12 class II, 8 class III, and 7 class IV classifications).
There was no significant difference in terms of social position between CWS (M= 25.4,
S.D. = 14.4, Hollingshead classification II) and CWNS (M= 24.6, S.D. = 15.3, Hollingshead
classification II),t(88) = .26,p= .80.

All participants were volunteers in an ongoing series of studies examining the relationship
between stuttering and language/phonology/temperament conducted at the Vanderbilt Bill
Wilkerson Hearing and Speech Center (VBWC; e.g.,Anderson & Conture, 2004; Zackheim
& Conture, 2003). Parents were made aware of this study through an advertisement in a
widely read, parent-oriented magazine; referral from professionals in the community (e.g.,
speech-language pathologists, day care centers, etc.); or referral from VBWC for the initial
assessment of stuttering.

1.1.1. Criteria for participant inclusion
All participants were native speakers of Standard American English with no history

of neurological, speech-language (other than stuttering), hearing, or intellectual problems
per parent report and examiner observation. To participate, children from both groups were
required to pass a hearing screening (described below) and a general/oral motor functioning
screening test (theSelected Neuromotor Task Battery[SNTB; Wolk, 1990]). Children who
do not stutter were also required to score at the 20th percentile or higher on four standardized
speech-language tests to ensure that children with speech and/or language delays/disorders
were not included as participants. No child from either group received prior treatment for
articulation, language, or stuttering at the time they participated in this study.

1.1.2. Criteria for group classification
Children were placed into one of two groups (CWS or CWNS) based on the following

criteria: (a) number of stuttering-like disfluencies (part-word repetitions, single-syllable
word repetitions, sound prolongations, blocks, and tense pauses) per 100 words of conver-
sational speech (seePellowski & Conture, 2002; Yairi & Ambrose, 1992for the description
and use of this measure); and (b) total overall score on theStuttering Severity Instrument-3
(SSI-3;Riley, 1994). A child was classified as a CWS if he/she exhibitedthree or more
stuttering-like disfluencies and had a score of 11 or higher (at least “mild” in severity) on
the SSI-3 (18 were classified as “mild”, 23 “moderate”, 2 “severe”, and 2 “very severe”).
In addition, the parent(s) or caregiver(s) of these children had all expressed concern about
their child’s speech fluency and believed that their child stuttered. Using the previously
described “bracketing” procedure (e.g.,Anderson, Pellowski, Conture, & Kelly, 2003; Yairi
& Ambrose, 1992), the average time since parental-reported onset of stuttering for the CWS
was determined to be 13.1 months (S.D. = 8.2 months; range = 3 to 38 months).

A child was classified as a CWNS if he/she hadtwo or fewerstuttering-like disfluencies
and a score of 10 or lower (a severity rating no higher than “very mild”) on the SSI-3. All
parent(s) or caregiver(s) of these children believed that their child was normally-fluent and
had no prior history of stuttering.
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1.2. Procedures

Participants were assessed on two occasions—in the home and clinic. First, the third
investigator and two doctoral students (all of whom are certified Speech-Language Pathol-
ogists) visited the child’s home and administered three standardized speech-language tests,
along with the SNTB. Approximately one week later, the child and his/her parent(s) visited
the clinic to respond to an additional standardized speech-language test, participate in a
parent–child interaction, and complete a hearing screening.

1.2.1. Standardized speech-language tests and hearing screening
1.2.1.1. Standardized speech-language tests.Standardized speech-language tests were
used to assess the preschool children’s receptive-expressive language and vocabulary abil-
ities, along with their articulation abilities for subsequent analyses as main dependent
variables. Four standardized speech-language measures were administered: (a) thePeabody
Picture Vocabulary Test-III(PPVT-III; Dunn & Dunn, 1997), (b) theExpressive Vocabu-
lary Test(EVT; Williams, 1997), (c) theTest of Early Language Development-3(TELD-3;
Hresko, Reid, & Hamill, 1999), and (d) the “Sounds in Words” subtest of theGoldman-
Fristoe Test of Articulation-2(GFTA-2; Goldman & Fristoe, 2000). Age-based standard
scores were obtained for the PPVT-III, EVT, TELD-3, and the GFTA-2 subtest using the
scoring methods outlined in each test manual. What follows is a brief description of each
of these four standardized tests, as described in each test manual.

The PPVT-III assesses spoken word comprehension (i.e., receptive vocabulary), whereas
the EVT measures both expressive vocabulary and word retrieval (Dunn & Dunn, 1997;
Williams, 1997). In other words, for the PPVT-III, the child must be able to demon-
strate knowledge or understanding of words. However, for the EVT, the child must also
have the ability to retrieve words from memory, as well as demonstrate word knowledge.
The PPVT-III and EVT were co-normed using a sample of 2725 participants between the
ages of 212 and 90 years, and have median internal consistency (coefficient alpha method)
reliabilities of .95 and .95, respectively, and mean test–retest reliabilities of .92 and .84,
respectively.

The TELD-3 measures spoken language development (semantics, syntax, and morphol-
ogy) in young children between the ages of 2;0 and 7;11 (years;months) and is divided into
two subtests—Receptive and Expressive (Hresko et al., 1999). The Receptive Language
subtest assesses language comprehension, including the ability to identify vocabulary,
make decisions about the acceptability of syntactic constructions, and follow directions.
The Expressive Language subtest measures oral communication and, as such, it examines
young children’s ability to actively participate in a conversation, answer questions, use
diverse vocabulary, and generate complex sentences. The TELD-3 was standardized on a
normative sample of 2217 children and has a median coefficient alpha of .92 and test-retest
reliability of .87 for both subtests combined.

The “Sounds-in-Words” subtest of the GFTA-2 is an assessment of speech sound artic-
ulation in single words (Goldman & Fristoe, 2000). Specifically, the GFTA-2 examines
an individual’s articulation of consonant sounds in Standard American English via spon-
taneous single-word elicitation in response to pictures. The GFTA-2 was standardized on
a normative sample of 2350 participants aged 2;0 to 21;11 and has a median coefficient
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alpha reliability of .94 and .96 for males and females, respectively, and a median test-retest
reliability of .98 for initial, medial, and final sounds.

1.2.1.2. Hearing screening.Each child’s hearing was screened for participant inclusion
purposes in a sound-proofed room using bilateral pure tone testing at 20 dB SPL from 500 to
4000 Hz (American Speech-Language-Hearing Association, 1990). Impedance audiometry
was also performed in the range of 800 to 3000 ohms.

1.2.2. Parent–child conversational interaction
Children participated in an informal parent–child conversational interaction for the anal-

ysis of stuttering (CWS) and speech disfluency (CWNS). The parent(s) and child verbally
interacted with each other for approximately 15–30 min while seated at a small table with
several toys. The 300-word speech sample obtained for each participant was analyzed for
(a) mean frequency of stuttering-like disfluencies (part-word repetitions, single-syllable
word repetitions, sound prolongations, blocks, and tense pauses), (b) other disfluencies
(polysyllabic word repetitions, phrase repetitions, and revisions), (c) total disfluencies
(stuttering-like plus other disfluencies) per 100 words, and (d) stuttering severity, as mea-
sured by the SSI-3.

1.2.3. Data analysis
Performance on standardized speech-language tests across the two groups was compared

using a multivariate analysis of variance (MANOVA). Bonferroni corrections were applied
(based on an alpha level of .05) in determining significance. For the correlation-based
analyses of the main dependent variables (GFTA-2, PPVT-III, EVT, TELD-3 Expressive
and Receptive), standard scores were transformed intoz-scores, so that each variable had a
mean score of zero and the individual scores represented standard deviations from the mean.
Correlation analyses were conducted to examine relationships between performances on
the speech-language measures. Any apparent dissociations were identified using density
ellipses with a confidence interval of 95% (see Results for further details). A density ellipse
shows the extent of data, the center of mass, the linear fit line, and the degree of correlation
between two selected variables (Sall, Creighton, & Lehman, 2004). Correlation coefficients
were interpreted according toNewton and Rudestam (1999).

Performance on the speech disfluency measures (stuttering-like, other, and total speech
disfluencies; and SSI-3) was compared across the two groups using the Mann-Whitney test.
This nonparametric test was chosen as the method of statistical analysis, since data from all
three measures violated the normality assumption for parametric tests. The Mann-Whitney
test and MANOVA were also used to examine differences in speech disfluency and speech-
language measures between children who exhibit dissociations and children who do not
exhibit dissociations. All analyses were performed using JMP (Sall et al., 2004) and SPSS
version 12.0 (SPSS, 2003) statistical programs.

1.2.4. Intra- and interjudge measurement reliability
Intra- and interjudge measurement reliability was calculated for judgments of stuttering-

like and other disfluencies based on 12 randomly selected conversational speech samples
(representing 14% of the total data corpus). Six of these speech samples were obtained
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from the group of CWS and six were obtained from the group of CWNS. The total data
corpus for measurement reliability purposes consisted of 3600 total words, with 300 words
obtained per participant in each group. The first and second authors re-observed videotape
recordings of the conversational speech samples from the 12 children and re-identified
all instances of stuttering-like and other disfluencies within each sample. Utilizing the
following measurement reliability index, (A+B/[A+B] + [C+D]) × 100, whereA, number
of words judged stuttered on both occasions;B, number of words judged nonstuttered on
both occasions;C, number of words judged stuttered on one occasion; andD, number of
words judged nonstuttered on one occasion, the intrajudge (and interjudge) measurement
reliability percentages included the following: (a) stuttering-like disfluencies: 99% (90%)
and (b) other disfluencies: 99% (91%).

2. Results

2.1. Between-group differences for speech disfluency measures

Speech disfluency measures (stuttering-like, other, and total speech disfluencies; and SSI-
3) were analyzed using the Mann-Whitney test. As expected (based on selection criteria),
when compared to CWNS, CWS exhibited significantly more stuttering-like disfluencies
(z=−7.95,p< .05) and total disfluencies (z=−7.51,p< .05), and scored significantly higher
on the SSI-3 (z=−8.25,p< .05). However, there was no significant difference between the
two groups in other speech disfluencies (z=−1.04,p= .29).

2.2. Between-group differences for speech-language measures

Between-group differences in standard scores for the four standardized speech-language
tests (TELD-3, GFTA-2, EVT, and PPVT-III) were analyzed using a MANOVA (see
Fig. 1). Findings of the MANOVA (Bonferroni corrected) indicated that CWS scored sig-
nificantly lower than CWNS on the TELD-3 Expressive subtest,F(1, 88) = 9.96,p< .05,
and the TELD-3 Receptive subtest,F(1, 88) = 17.25,p< .05. Bonferroni corrected statisti-
cal analyses indicated no significant differences between CWS and CWNS on the GFTA-2,
F(1, 88) = 3.27,p= .07; EVT,F(1, 88) = 1.79,p= .19; and PPVT-III,F(1, 88) = 5.33,p= .02,
although the latter approached significance. Thus, even though both groups exhibited stan-
dardized speech and language test scores well within normal limits, findings suggest that
the overall language abilities (as based on the TELD-3) of CWS may be lower than those
of appropriately matched CWNS (findings similar to other empirical studies in this area
reported by the authors, e.g.,Pellowski et al., 2001). Findings further revealed that CWS
consistently scored lower than CWNS on all other speech-language measures (vocabulary
and speech sound development), although these differences were not statistically significant.

2.3. Associations/dissociations in performance across speech-language measures

Relationships across speech-language measures for CWS and CWNS were examined
using correlation analyses (seeBates et al., 2003). In specific, analyses were conducted for
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Fig. 1. Mean standard scores (S.E.M. = brackets) on the standardized speech-language measures (TELD-3 Expres-
sive and Receptive subtests, PPVT-III, EVT and GFTA-2) for children between the ages of 3;0 and 5;11
(years;months) who do (CWS;n= 45) and do not stutter (CWNS;n= 45).

two variables within the domains of vocabulary, language, oral communication, comprehen-
sion, and speech sound development. In an attempt to provide comprehensive coverage of
all possible dissociations, several ancillary analyses were also performed for two variables
across domains (language versus vocabulary) and modalities (expressive versus receptive).
Density ellipses, which were constructed for the group of CWNS using a confidence interval
of 95%, were used to identify outliers in performance across measures (Sall et al., 2004).
Thus, the density ellipses represent 95% of the normal population or the “typical cases,”
while the 5% of cases that fall outside of the ellipsoid are considered to be the “unusual
cases” or outliers (Bates et al., 2003). Density ellipsoids wereconstructedfor the group of
typically-developing children (i.e., CWNS), because they served as the basis for evaluating
the probability of dissociations in CWS, and thenapplied to the data for both groups of
children.

While this correlation-based method quantitatively examines potential dissociations by
identifying outliers in a dataset, the actual process of determining whether or not a “true
dissociation” exists is more qualitative in nature (Saygin, Dick, Wilson, Dronkers, & Bates,
2003). For example, a child who performs two standard deviations below the mean on both
variables may fall outside the density ellipsoid and while this may be of interest considering
that few children may exhibit this pattern of low performance on both variables, it does not
represent a dissociation in the true sense of the word. That is, the child’s performance on
the two measures does not dissociate or “come apart” in any interesting or meaningful way.

Thus, in attempts to provide some quantitative support for the typically qualitative pro-
cess of determining whether or not a true dissociation exists, an outlier (i.e., a participant)
was considered to exhibit a true dissociation if there was a difference of at least one stan-
dard deviation between the two selected variables. A criterion of one standard deviation
difference between two variables was chosen, because it provided an additional measure
to delineate dissociations. Therefore, to be classified as a true dissociation, an individual
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child’s performance on the two variables had to (a) fall outside the ellipses, in the space
occupied by 5% of the population (this 5% probability is also referred to as the significance
level or alpha value),and(b) be separated by at least one standard deviation. For example,
a child who fell outside the ellipse would be categorized as a case of dissociation if he/she
performed at the mean on one variable and one or two standard deviations below the mean
on the other variable.

2.3.1. Associations/dissociations in vocabulary: EVT versus PPVT-III
Performance in one-word expressive and receptive vocabulary for CWS (r = .62,p< .05)

and CWNS (r = .61, p< .05) was moderately-to-strongly, positively correlated (Newton
& Rudestam, 1999). Thus, children’s performance on these two measures are reasonably
consistent with one another, such that a high performance on the EVT tends to be associated
with a high performance on the PPVT-III and vice versa, a finding that is not altogether
surprising given that the two tests were co-normed with one another. However, by calculating
a density ellipse with a confidence interval of 95%, outliers in the dataset seemingly become
apparent. As may be seen inFig. 2a, 4 CWS (4/45 = 8.9% of CWS) remained outside the
ellipse, whereas only 1 CWNS (1/45 = 2.2% of CWNS) fell outside the ellipse. Three of
the four CWS outliers met the criteria for dissociation, with 2 CWS exhibiting profiles
of receptive vocabulary < expressive vocabulary and 1 CWS exhibiting the opposite profile
(receptive vocabulary > expressive vocabulary). The single CWNS outlier, who had a profile
of receptive vocabulary > expressive vocabulary, also met the criteria for dissociation.

2.3.2. Associations/dissociations in language: TELD-3 Expressive versus TELD-3
Receptive

As with the previous comparison, overall expressive and receptive language were
moderately-to-strongly, positively correlated for CWS (r = .61,p< .05) and CWNS (r = .53,
p< .05). Thus, as one might expect, given that these two subtests both measure aspects of
language development, high performance on one language variable tends to be associated
with high performance on the other language variable and vice versa. The density ellipse,
which is depicted inFig. 2b, revealed a non-trivial number of outliers in this sample of
children, with 12 CWS (12/45 = 26.7% of CWS) and 3 CWNS (3/45 = 6.7% of CWNS)
falling outside the ellipse. However, only four of the twelve CWS actually met the criteria
for dissociation, with 3 CWS exhibiting a profile of expressive language > receptive lan-
guage and 1 exhibiting the opposite pattern of performance (expressive language < receptive
language). Of the 3 CWNS outliers, only 1 was identified as a case of dissociation, with a
profile of expressive language > receptive language.

2.3.3. Associations/dissociations in oral communication: TELD-3 Expressive versus
EVT

Performance in overall expressive language and one-word expressive vocabulary was
also positively correlated for CWS (r = .54,p< .05) and CWNS (r = .45,p< .05). Because
the TELD-3 Expressive subtest has a vocabulary component, although limited in scope, the
moderate-to-strong positive correlation between this subtest and the EVT is not altogether
surprising. Nevertheless, the density ellipse revealed that 6 CWS (6/45 = 13.3% of CWS)
fell outside the ellipse, while only 1 CWNS (1/45 = 2.2% of CWNS) was identified as
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Fig. 2. Correlation between (a) receptive and expressive vocabulary and (b) receptive and expressive language
for children between the ages of 3;0 and 5;11 (years;months) who do (CWS;n= 45) and do not stutter (CWNS;
n= 45). Linear fit (for CWS and CWNS combined) and density ellipses (CI = 95%) are shown.

an outlier (seeFig. 3a). Five of the 6 CWS met the criteria for dissociation, along with
the single CWNS. Of the five cases of CWS dissociation, 3 had a profile of expressive
language > expressive vocabulary, while 2 had a profile of expressive language < expressive
vocabulary. The only CWNS who met the criteria for dissociation performed two standard
deviations above the mean in expressive language and slightly below the mean in expressive
vocabulary (i.e., expressive language > expressive vocabulary).

2.3.4. Associations/dissociations in comprehension: TELD-3 Receptive versus
PPVT-III

The association in performance for overall receptive language and one-word receptive
vocabulary was also significantly, moderately correlated for both CWS (r = .58,p< .05) and
CWNS (r = .44,p< .05), suggesting that performance on these two measures tend to go
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Fig. 3. Correlation between (a) expressive language and vocabulary and (b) receptive language and vocabulary
for children between the ages of 3;0 and 5;11 (years;months) who do (CWS;n= 45) and do not stutter (CWNS;
n= 45). Linear fit (for CWS and CWNS combined) and density ellipses (CI = 95%) are shown.

hand in hand, as would be expected considering that part of the TELD-3 Receptive subtest
requires the identification of vocabulary items. As indicated inFig. 3b, the outlier analysis
revealed that 11 CWS (11/45 = 24.4% of CWS) and 6 CWNS (6/45 = 13.3%) fell outside the
density ellipse, but only 5 CWS and 4 CWNS met the criteria for dissociation. Four CWS
and 3 CWNS had profiles of receptive vocabulary > receptive language, while 1 CWS and
1 CWNS exhibited the opposite pattern of performance (receptive vocabulary < receptive
language).

2.3.5. Associations/dissociations in speech sound development: GFTA-2 versus
Expressive and Receptive language variables

For both CWS and CWNS combined, the correlations between speech sound develop-
ment and all other language variables, including expressive and receptive vocabulary and
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Fig. 4. Correlation between speech sound development and (a) expressive language and (b) receptive language
for children between the ages of 3;0 and 5;11 (years;months) who do (CWS;n= 45) and do not stutter (CWNS;
n= 45). Linear fit (for CWS and CWNS combined) and density ellipses (CI = 95%) are shown.

language, were significant, but the strength of the associations was only weak-to-moderate
(r = .31 to .36,p< .05). For speech sound development and overallexpressivelanguage
(seeFig. 4a), the density ellipses indicated that although 8 CWS (8/45 = 17.8% of CWS)
remained outside the ellipse, all CWNS fell within the 95% confidence interval. Six of the
eight CWS were identified as cases of dissociation. Half of the CWS (n= 3) exhibited a
profile of speech sound development > expressive language, while the other 3 CWS had
the opposite pattern of performance (speech sound development < expressive language).
Findings for speech sound development and overallreceptivelanguage was even more
striking, with 14 CWS (14/45 = 31.1% of CWS) and only 4 CWNS (4/45 = 8.9% of CWNS)
falling outside the density ellipse (seeFig. 4b). Ten CWS and 3 CWNS met the criteria
for dissociation, with 8 CWS and 2 CWNS exhibiting a profile of speech sound devel-
opment > receptive language. The remaining 2 CWS and 1 CWNS exhibited the opposite
profile of speech sound development < receptive language.



234 J.D. Anderson et al. / Journal of Fluency Disorders 30 (2005) 219–253

Fig. 5. Correlation between speech sound development and (a) expressive vocabulary and (b) receptive vocabulary
for children between the ages of 3;0 and 5;11 (years;months) who do (CWS;n= 45) and do not stutter (CWNS;
n= 45). Linear fit (for CWS and CWNS combined) and density ellipses (CI = 95%) are shown.

2.3.6. Associations/dissociations in speech sound development: GFTA-2 versus
Expressive and Receptive vocabulary

Findings from the correlation analysis for speech sound development and one-word
expressive vocabulary was much less striking (seeFig. 5a), at least in terms of the num-
ber of participants who exhibited dissociation. However, of the 3 CWS (3/45 = 6.7%
of CWS) and 1 CWNS (1/45 = 2.2% of CWNS) who had been identified as out-
liers, all met the criteria for dissociation. One CWS and the single CWNS had pro-
files of speech sound development > expressive vocabulary, whereas the other 2 CWS
had profiles of speech sound development < expressive vocabulary. The analysis for
speech sound development and one-word receptive vocabulary revealed similar findings,
with only 4 CWS and 1 CWNS remaining outside the ellipse (seeFig. 5b). How-
ever, findings revealed that only 2 CWS and the one CWNS actually met the criteria
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Fig. 6. Correlation between (a) expressive language and receptive vocabulary and (b) receptive language and
expressive vocabulary for children between the ages of 3;0 and 5;11 (years;months) who do (CWS;n= 45) and do
not stutter (CWNS;n= 45). Linear fit (for CWS and CWNS combined) and density ellipses (CI = 95%) are shown.

for dissociation, all of whom had a profile of speech sound development < receptive
vocabulary.

2.3.7. Ancillary comparisons
2.3.7.1. TELD-3ExpressiveversusPPVT-III.The strength of the association between over-
all expressive language and one-word receptive vocabulary was weak-to-moderate for CWS
(r = .46,p< .05) and CWNS (r = .36,p< .05). Considering that these two measures differ-
entially assess performance across various domains and modalities, this weak-to-moderate
association is not completely unexpected. As shown inFig. 6a, the density ellipse revealed
that 4 CWS (4/45 = 8.9% of CWS) and 2 CWNS (2/45 = 4.4% of CWNS) fell outside the
ellipse, but only 1 CWS and 1 CWNS actually met the criteria for dissociation. The single
CWS evidenced a pattern of expressive language > receptive vocabulary, while the CWNS
displayed the opposite pattern of performance (expressive language < receptive vocabulary).
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2.3.7.2. TELD-3 Receptive versus EVT.The association between overall receptive lan-
guage and one-word expressive vocabulary was slightly stronger than the previous compar-
ison, but still relatively weak-to-moderate for children in both groups (CWS:r = .49,p< .05;
CWNS: r = .57,p< .05). However, the density ellipse revealed a considerable number of
outliers in this sample, with 12 CWS (12/45 = 26.7% of CWS) and 4 CWNS (4/45 = 8.9%
of CWNS) falling outside the ellipse (seeFig. 6b). The 5 CWS and 1 CWNS who met the
criteria for dissociation all exhibited a profile of expressive vocabulary > receptive language.

2.3.8. Summary
2.3.8.1. Standardized speech-language tests.In general, findings indicated that even
though CWS performed within the average to slightly above average range on all stan-
dardized speech-language measures, they still performed consistently lower than their
normally-fluent peers, particularly with respect to overall expressive and receptive lan-
guage. Furthermore, the standardized speech language measures were, for the most part,
moderately-to-strongly correlated with one another, suggesting that development among
the various linguistic domains does tend to go “hand-in-hand.” As previously mentioned,
this finding is not altogether surprising, since the content of some measures, such as the
TELD-3 Expressive and the EVT, do overlap to some degree. However, since none of the
correlations were even close to perfect (the highestr-value was .62), it is clear that these
measures are, indeed, tapping into different components of the speech-language system.

2.3.8.2. Number of outliers.With respect to the correlation-based analyses, findings
revealed that of the 78 outliers for CWS, 44 (56.4%) met the criteria for dissociation,
while 14 (60.9%) of the 23 outliers for CWNS were considered dissociations. Thus, CWS
were just over three times more likely than CWNS to exhibit cases of “true dissociation”
across speech-language domains. The 44 cases of dissociation for CWS were produced
by 16 different children among the 45 CWS, 12 (75.0%) of whom exhibited dissociations
across more than one speech-language domain. The 14 cases of dissociation for CWNS were
produced by 8 different children among the 45 CWNS, with 4 CWNS (50.0%) exhibiting
more than one dissociation across speech-language domains. In other words, 35.6% (16/45)
of the CWS produced dissociations that met criteria compared to only 17.8% (8/45) of the
CWNS.

2.3.8.3. Number of outliers that met criteria for dissociation.Of the 44 outliers that met
criteria for dissociation for CWS, 21 (47.7%) cases were below the mean on both measures,
20 (45.4%) were below the mean on at least one measure, and 3 (6.8%) were at or above the
mean on both measures. On the other hand, of the 14 cases of dissociation for CWNS, only
1 (8.3%) case was below the mean on both measures, while 5 (35.7%) were below the mean
on one measure and 8 (58.3%) were at or above the mean on both measures. A chi-square
analysis revealed that this association between group and performance distribution was
statistically significant,�2(2, N= 58) = 19.0,p< .05. Thus, CWS were significantly more
likely to perform below the mean on one or more measure(s), while CWNS were more
likely to perform above the mean on one or more measure(s). Finally, findings indicated
that CWS tended to have the greatest number of dissociations in the domain of speech sound
development and overall receptive language (n= 10; seeFig. 7), with most CWS exhibiting
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Fig. 7. Number of dissociations across speech-language domains for children between the ages of 3;0 and 5;11
(years;months) who do (CWS;n= 45) and do not stutter (CWNS;n= 45).

patterns of greater speech sound development than receptive language. The greatest number
of dissociations for CWNS (n= 4) was in the domain of comprehension, with receptive
vocabulary tending to be greater than receptive language.

2.4. Dissociations in performance in language-matched children

Upon consideration of the above analyses, one might contend that the group of CWS may
have been more likely to experience “gaps” in the development of their speech-language
skills mainly because they scored significantly lower than CWNS on the Expressive and
Receptive subtests of the TELD-3. To assess whether the overall language abilities of CWS
actually had an impact on the current findings, the probability of dissociations was examined
in a subset of children matched by overall oral language abilities, as well as age, gender,
race, and SES. Children in each group were matched by standard score ratings on the TELD-
3 Spoken Language quotient, a composite of the Expressive and Receptive subtests (see
Hresko et al., 1999; p. 61, for a description of standard score ratings), which reduced the
sample size to 18 children per group (N= 36). Each group included four children who had
dissociations from the initial, non-language-matched analyses (N= 90). An independent-
samplest-test revealed no significant difference between this subset of CWS (M= 114.6,
S.D. = 16.1) and CWNS (M= 114.7, S.D. = 11.7) on the TELD-3 Spoken Language standard
scores,t(31) =−0.02,p= .98.

Results of the correlation-based analysis revealed that the language-matched CWS
(n= 18 outliers) were over 3.5 times more likely than CWNS (n= 5 outliers) to fall out-
side the density ellipse and almost 3 times more likely than CWNS to exhibit “true
dissociations” across speech-language domains (CWS = 14 cases [77.8%]; CWNS = 5
cases [100%]). Thus, the proportion of dissociations across speech-language domains in
this subset of language-matched children was highly consistent with those of the non-
language-matched sample of children. This suggests that the greater number of dissoci-
ations exhibited by the CWS in this study was not appreciably due to the fact that they
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scored significantly lower than the group of CWNS in overall expressive and receptive
language.

2.5. Dissociations in performance in comparable group samples

As will be recalled, CWNS were required to score at or above the 20th percentile on
the four standardized speech-language measures to participate in this study, whereas CWS
were allowed to freely vary on these measures. This procedure was chosen, because it
permits the generalization of results to the entire population of CWS. On the other hand,
this approach has the potential to underestimate the extent of dissociations in CWNS, while
simultaneously allowing the entirety of the distribution for CWS (see Discussion for further
commentary about the issue of participant inclusion criteria).

To determine whether the inclusion of CWS with speech-language scores at or below
the 19th percentile had an influence on the current findings, the probability of dissociations
was examined with these participants and their matched controls removed from the sam-
ple. This resulted in the removal of 5 participants from each group (N= 80). It should be
noted that even after these participants were culled from the sample, CWS continued to
score significantly lower than CWNS on the TELD-3 Expressive subtest,F(1, 78) = 4.98,
p< .05, and TELD-3 Receptive subtest,F(1, 78) = 11.17,p< .05. CWS also scored lower
than CWNS on the remaining speech-language measures (GFTA-2, EVT, and PPVT-III),
but these differences were not statistically significant (p-values ranged from .18 to .41).

The correlation-based analysis revealed that the remaining group of 40 CWS (who pro-
duced 49 outliers) were just over 2.5 times more likely than the remaining group of 40 CWNS
(who produced 19 outliers) to fall outside the density ellipse. These 40 CWS were also over
2.5 times more likely than CWNS to demonstrate dissociations across speech-language
domains (CWS = 32 cases [65%]; CWNS = 12 cases [63%]). These findings indicate that
the proportional difference between CWS and CWNS in the number of outliers and dissoci-
ations across speech-language domains is comparable with findings from the initial sample
of children (N= 90), as well as the language-matched sample (N= 36). Thus, it would seem
that allowing CWS to freely vary on the speech-language measures contributed very little
to the initial, overall effect observed in this study.

2.6. Characteristics of children who do and do not exhibit dissociations across
speech-language domains

Additional analyses were performed to determine whether children who exhibit dissoci-
ations across speech-language domains differed from children who do not exhibit dissocia-
tions in speech fluency and speech-language abilities. Specifically, performance on speech
disfluency and standardized speech-language tests was compared between (a) CWS who
exhibit dissociations (CWS-D;n= 16) versus CWS who do not exhibit dissociations (CWS-
ND; n= 29), and (b) CWNS who exhibit dissociations (CWNS-D;n= 8) versus CWNS who
do not exhibit dissociations (CWNS-ND;n= 37). In addition, performance on speech-
language measures was analyzed for children in each group who exhibit dissociations
(CWS-D and CWNS-D). For these analyses there was no significant difference between
the four groups of children in age,F(3, 86) = .30,p= .83, or SES,F(3, 86) = 1.05,p= .36.
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Fig. 8. Mean standard scores (S.E.M. = brackets) on the standardized speech-language measures (TELD-3 Expres-
sive and Receptive subtests, PPVT-III, EVT and GFTA-2) for children who stutter who do (CWS-D;n= 16) and
do not (CWS-ND;n= 29) exhibit dissociations, as well as children who do not stutter who do (CWNS-D;n= 8)
and do not (CWNS-ND;n= 37) exhibit dissociations across speech-language domains.

2.6.1. Within-group differences in speech disfluency measures
A Mann-Whitney test was used to compare CWS-D and CWS-ND on the speech disflu-

ency measures (stuttering-like, other, and total disfluencies; and SSI-3), as well as time since
parental-reported onset of stuttering. Findings revealed no significant difference between
CWS-D and CWS-ND in stuttering-like disfluencies (z=−1.72,p= .08), other disfluencies
(z=−1.46,p= .14), total disfluencies (z=−.59,p= .55), SSI-3 (z=−.56,p= .56), and time
since parental-reported onset of stuttering (z=−.24,p= .81). Additional analyses revealed
no significant difference between CWNS-D and CWNS-ND in stuttering-like disfluencies
(z=−.30, p= .77), other disfluencies (z=−.09, p= .93), and total disfluencies (z=−.14,
p= .89). Thus, the frequency with which stuttering-like and other speech disfluencies are
produced does not appear to readily distinguish children who exhibit dissociations from
those who do not exhibit dissociations. In addition, the severity of stuttering and the length
of time in which a child has reportedly been stuttering do not differentiate CWS-D from
CWS-ND.

2.6.2. Within-group differences in speech-language measures
Differences in standardized speech-language test scores for CWS-D and CWS-ND were

analyzed using a MANOVA (seeFig. 8). The MANOVA (Bonferroni corrected) indicated
that CWS-D scored significantly lower than CWS-ND on the TELD-3 Receptive subtest,
F(1, 43) = 11.01,p< .05, and the PPVT-III,F(1, 43) = 9.53,p< .05. There were no sig-
nificant differences between CWS-D and CWS-ND on the EVT,F(1, 43) = 2.70,p= .11,
GFTA-2, F(1, 43) = 1.21,p= .28, and the TELD-3 Expressive subtest,F(1, 43) = 3.09,
p= .08. Thus, these findings indicate that CWS-D have lower overall receptive lan-
guage and one-word receptive vocabulary abilities than CWS-ND, which could potentially
play a role in the greater susceptibility of some CWS to exhibit dissociations across
speech-language domains. A MANOVA was also used to examine differences between
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CWNS-D and CWNS-ND in standardized speech-language test scores (seeFig. 8). The
MANOVA failed to reveal any significant differences between the two groups of normally-
fluent children on any of the five speech-language measures (p-values ranged from .08
to .84).

2.6.3. Between-group differences in speech-language measures
Scores on speech-language measures for children in the two groups who exhibited dis-

sociations (CWS-D and CWNS-D) were examined using a MANOVA. Findings revealed,
after applying the Bonferroni correction, that the differences between CWS-D and CWNS-
D in performance on the various speech-language measures were not significantly different
(p-values ranged from .03 to .16). Thus, it would appear that individuals within each of the
two groups who exhibited dissociations had similar speech and language abilities, although
some of this lack of significant findings appears due to the relative stringency of the Bon-
ferroni corrected alpha values.

A final comparison between CWS-ND and CWNS-ND (Bonferroni corrected) revealed
that even when CWS-D were removed from the data set, CWS continued to score signif-
icantly lower than their normally-fluent peers on the Receptive,F(1, 43) = 11.54,p< .05,
and Expressive,F(1, 64) = 10.86,p< .05, subtest of the TELD-3 (seeFig. 8). No significant
differences, after Bonferroni correction, were found for the remaining speech-language
measures, withp-values ranging from .03 to .60. Thus, the previously reported significant
difference between CWS and CWNS on the measure of overall expressive and receptive
language was not apparently influenced by the “subgroup” of CWS who exhibited dissoci-
ations.

3. Discussion

The purpose of this investigation was to evaluate the possible presence of dissociations
in the speech and language skills of young CWS and CWNS using a correlation-based
statistical procedure (Bates et al., 2003). Two main findings resulted from this study. First,
the overall expressive/receptive language abilities of CWS (n= 45), as indicated by their
performance on standardized tests of speech-language, were generally lower than those of
their age-, gender-, race- and SES-matched CWNS (n= 45) controls/counterparts, although
still within normal limits. Second, based on the correlation-based procedure developed by
Bates et al. (2003), CWS had three times as many dissociations as CWNS across the various
speech-language domains, many of which were below the mean. What follows is a further
discussion of these findings.

3.1. Some speech-language abilities of CWS may not be as well developed as CWNS

As indicated above, CWS scored lower than CWNS on all measures of speech and
language, although statistical significance was achieved only for the measure of overall
expressive and receptive language. However, both groups of children had fairly high standard
scores across all speech and language measures, with means ranging from 106 to 118. These
scores would seem to suggest that, on average, the children who participated in this study,
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especially the group of CWNS, had above average speech and language skills relative to
the normative data. While it may really be the case that the children sampled in this study
had above average speech and language skills, it is equally possible that other factors,
such as sampling bias (unbeknownst to the authors), could have resulted in the unusually
high standard scores. These high standard scores may also bring to light problems with
the validity of the standardized speech and language measures. In fact, other authors have
reported higher than average scores among typically-developing preschool children for three
measures used in this study—the PPVT-III, EVT, and/or GFTA-2 (Alt, Plante, & Creusere,
2004; Arvedson, 2002; Edwards, Beckman, & Munson, 2004; McGregor, Newman, Reilly,
& Capone, 2002; Rvachew, Ohberg, Grawburg, & Heyding, 2003; Storkel, 2003). Similar
findings were also reported for an earlier version of the TELD-3 (Plante & Vance, 1994).
This indicates that an average standard score of 100 may not apply equally across tests, and
the relatively high scores of the children in this study may simply represent the failure of
the standardized tests to generalize to local norms.

Nevertheless, the CWS in this study still performed significantly lower in overall expres-
sive and receptive language than their normally-fluent peers, a finding consistent with several
studies that have found that CWS tend to score lower than CWNS on measures of expres-
sive and/or receptive language (Anderson & Conture, 2004; Byrd & Cooper, 1989; Murray
& Reed, 1977; Silverman & Ratner, 2002; Ryan, 1992; Westby, 1974). On the other hand,
present findings are seemingly inconsistent with those ofHowell et al. (2003), who reported
that CWS and CWNS did not differ in their receptive syntax abilities. These contradictory
findings, however, can most likely be traced to the fact that the present study and Howell
et al. employed different methodology with respect to the age of the participants and the
type of test used to measure receptive language. At first glance, present findings would also
appear to contradict those of Watkins and her colleagues (Watkins & Yairi, 1997; Watkins
et al., 1999), who reported that the expressive language abilities of young CWS close to the
age of onset of stuttering are above developmental expectations. However, present findings
are, in fact, consistent with the above-referenced studies in that CWS did perform within
the average to above-average range of abilities, even though they scored lower on all of
the standardized tests of speech-language abilities relative to their matched normally-fluent
peers.

It should be noted that the current study and those of Watkins and her colleagues used
different methodology and data collection methods. Whereas the current study compared
the performances of CWS to a matched control group of normally-fluent children, Watkins’
studies did not report using a control group, but rather appeared to employ published nor-
mative data for comparison. If a control group had not been used in the present study,
then the authors would have simply concluded that the CWS had high average speech and
language skills. However, the control group of normally-fluent children (CWNS) to which
the CWS were compared actually performed, on average, one to two standard deviations
above the mean on all speech and language measures. As previously mentioned, this calls
into question the validity and the generality of the standardized tests, as one would expect
to find a mean standard score closer to 100 for the control group. Thus, in the absence of
a control group, an important piece of the standardized test score puzzle would appear to
be missing, leading one to, perhaps, erroneously conclude that the CWS have high average
speech and language skills.
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As previously noted, the present study failed to reveal any significant differences between
the two groups of children on the PPVT-III, EVT, and GFTA-2. This finding is consis-
tent with the findings of some studies (Anderson & Conture, 2004; Silverman & Ratner,
2002; cf. Nippold, 2002), but seemingly inconsistent with those of others (e.g.,Anderson
& Conture, 2000; Louko et al., 1999; Paden et al., 1999; Pellowski & Conture, in press;
Pellowski et al., 2001; Yaruss & Conture, 1996). These contradictory findings across studies
may be related to differences in sample size and associated issues of statistical power, or
they may simply reflect the fact that high variability in the speech and language abil-
ities of individual preschool CWS makes it difficult to achieve statistical significance.
Although this latter explanation, in particular, may not be the most satisfying explanation,
individuals who stutter are typically highly variable across many behavioral domains—a
fact which has often confounded interpretation of research endeavors in the field of
stuttering.

3.2. A non-trivial number of CWS may exhibit dissociations across speech-language
domains

Perhaps the most salient finding from the present investigation is that CWS exhibited
just over three times as many instances of dissociation as CWNS across speech-language
domains. In fact, the strength of these findings is supported by the fact that even when the
children were matched in overall language abilities, the proportion of CWS who exhib-
ited dissociations relative to CWNS remained consistent. Although CWS exhibited more
dissociations than CWNS across all domains assessed in this study, the greatest number
of dissociations was found in speech sound development and overall language (receptive
and expressive), with CWS tending to perform higher in speech sound articulation than
overall language. CWS also exhibited a proportionally greater number of dissociations in
the domain of oral communication, with a slight tendency for CWS to have greater overall
expressive language than one-word expressive vocabulary skills, a finding similar to those
of Anderson and Conture (2000).

The concept of dissociations in developmental stuttering is interesting, in part, because
it has the potential to reconcile some of the divergent findings in descriptive studies of
the speech and language abilities of CWS. That is, it may be the case that whether CWS
perform above or below their normally-fluent peers on measures of speech and language
is not as important as the degree ofcorrespondenceor congruenceamong their speech
and language skills. In addition, thenatureof the dissociation may be less important than
thepresenceof a dissociation across domains, regardless of whether it is, for example, in
the domain of oral communication or comprehension (Anderson & Conture, 2000). For
example, one CWS may have above average expressive language skills for his/her age, but
only average receptive vocabulary skills, whereas another CWS may have below average
receptive vocabulary skills and average expressive language skills.

Perhaps, as suggested byHall (2004), it is the child’s attempt to reconcile or manage these
dissociations in speech and language that contributes to disruptions in their speech-language
production, which in combination with a genetic predisposition towards stuttering or, per-
haps, a temperamental disposition that is relatively intolerant of any such disruptions, results
in the emergence of persistent stuttering. Of course, not all CWS exhibited dissociations



J.D. Anderson et al. / Journal of Fluency Disorders 30 (2005) 219–253 243

in their speech-language abilities. In fact, only 16 (36%) of the 45 CWS who participated
in this study actually exhibited dissociations, many of whom had more than one dissocia-
tion across the speech-language domains. This suggests the possibility that there may be a
subgroup of CWS who are more susceptible, vulnerable or apt to exhibit to dissociations
in speech and language. Of course, the notion of subgroups in developmental stuttering has
been posited, as well as empirically studied by several investigators in an attempt to account
for the apparent heterogeneity among individuals who stutter (e.g.,Poulos & Webster, 1991;
Preus, 1981; Schwartz & Conture, 1988; Yairi, 1990; Yairi & Ambrose, 1996).

Based on present findings, it is tempting to speculate that CWS who exhibit speech-
language dissociations may be more likely tocontinueto stutter, as potential dissociations
may reflect a system that is not going to develop or change, at least quickly. This speculation
is supported, in part, by the fact that the CWS who exhibited dissociations in this study
performed even more poorly than the CWS who did not exhibit dissociations on measures
of overall receptive language and one-word receptive vocabulary. On the other hand, it would
seem that such a speculation would also lead one to predict that the CWS who exhibited
dissociations would have had longer time since onsets of stuttering than the CWS who had
not exhibited dissociations, a prediction that was not supported by the present findings.
Nevertheless, the failure to find a difference between CWS who exhibited dissociations and
CWS who did not exhibit dissociations in terms of time since stuttering onset need not be
detrimental to this speculation, as the CWS in this study were close to the age of onset
of stuttering, during a time in which it is not yet clear who will persist in stuttering and
who will eventually recover, with or without intervention. Of course, the validity of this
speculation can be best tested by examining dissociations over the course of time, similar
to the longitudinal designs of Yairi and his colleagues (e.g.,Yairi & Ambrose, 1992, 1999).
However, it is interesting to note that 36% of the CWS in this study exhibited dissociations,
as this figure approximates the persistency rates reported in the stuttering literature (see
Yairi & Ambrose, 1999).

Another equally plausible explanation for the fact that time since stuttering onset failed
to differentiate the group of CWS who exhibited dissociations from those who did not is
that whatever factors are involved in the onset of stuttering need not necessarily be those
that maintain the disorder. That is, the presence of dissociations in the speech-language
systems of young CWS could conceivably contribute to the onset and development of
stuttering. However, once stuttering has developed, other internal or external factors (e.g.,
temperament, emotional arousal, home environment, etc.) may begin to influence stuttering,
resulting in its perpetuation. Thus, a child who stutters could eventually “outgrow” any
potential dissociations across speech and language domains, and yet continue to stutter,
in part, as a result of other internal or external influences (for similar argumentation see
Conture & Zackheim’s (2003)“gone but not forgotten” hypothesis, pp. 20–23). On the other
hand, CWS could continue to have subtle difficulty within or between linguistic domains
well into adulthood, a difficulty that may not become overtly evident until the system is
“taxed” by increases in processing demands. Such a speculation would be consistent with
findings from several recent studies that have reported that the speech-language processing
systems of adults who stutter are more susceptible to interference from increases in cognitive
processing load (e.g.,Bosshardt, Ballmer, & de Nil, 2002; Cuadrado & Weber-Fox, 2003;
Kleinow & Smith, 2000; Weber-Fox, Spencer, Spruill, & Smith, 2004).
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3.3. Theoretical implications of findings

At least three interrelated, alternative hypotheses can be put forth to account for the
present findings: (a) trade-off effects between language and fluency, (b) the “goodness-of-
fit” or match between speech-language abilities, and (c) automaticity in speech-language
production planning operations. These three hypotheses are similar in that they all either
directly or indirectly suggest that CWS, more often than CWNS, exhibit dissociations in
their speech-language system, which may result in a greater susceptibility to breakdowns in
speech fluency. However, as will be discussed below, these hypotheses differ with respect
to those factors that are believed to precipitate or lead to this mismatch in speech-language
planning and production systems.

3.3.1. Trade-off effects between language and fluency
One potential explanation for the present findings concerns the notion of trade-off effects

between language and fluency. Trade-off effects among linguistic components, as based
on Crystal’s (1987)“bucket” theory of language impairment, suggest that increases in
complexity requirements in one component are associated with decreases in performance
in another component. Thus, as some CWS attempt to deal with or manage the effect of
dissociations in their speech-language systems, subsequent decreases in fluency occurs, as
more resources are being allocated to “shore up” less developed speech-language planning
processes. In addition, if a CWS who exhibits speech-language dissociations attempts to
speak in an environment of communicative time pressure (e.g., parents “talking over” their
children’s utterance, seeKelly & Conture, 1992), this confluence between an “overly taxed”
speech-language system and, for example, a hurried environment may set the stage for
further disruptions in speech-language production.

3.3.2. “Goodness-of-fit” between productive language output and inherent linguistic
abilities

A second, alternative explanation suggests that present findings reflect a “goodness-
of-fit” (or lack thereof) among (sub)components of the speech-language system. That is,
when a child’s ability in one component of the speech-language system is not congruent
with his/her ability in another speech-language component, this may put a strain on the
child’s speech-language production system, resulting in less fluent speech as more time and
energy are being devoted to linguistic formulation processes. This notion of “goodness-
of-fit” is similar to Just and Carpenter’s (1992)capacity theory of comprehension, which
posits that individual differences in language comprehension may reflect differences in
capacity for or supply of working memory, processing efficiency, or both. According to
this theory, limitations in capacity for working memory would affect performance “. . .only
when the resource demands of the task exceed the available supply” (p. 124). Thus, in
the face of high task requirements, individuals who have a smaller capacity for working
memory would be expected, for example, to perform less accurately and/or efficiently
(i.e., more errors or longer processing time) on a reading comprehension task. In terms
of the present findings, one might suggest that some CWS may have more limitations
in available resources for linguistic functions than appropriately matched CWNS. So, in
the face of a dissociation among components of the speech-language system, some aspect
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of their conversational performance—namely that of speech fluency—may become less
consistent.

3.3.3. Automaticity in speech-language planning processes
Perhaps the fact that more CWS than CWNS appear to exhibit dissociations in speech

and language abilities make CWS somewhat more susceptible than CWNS to the effects
of processing demands. In this way, the speech and language systems of CWS may not
be as “automatic” as those of CWNS, resulting in their having to expend more attention,
effort or resources toward language formulation processes. This emphasis on controlled
processing may place more strain on their limited processing abilities, drawing resources
away from speech fluency and leading to more speech disfluencies (seeBock, 1982, for a
discussion of automaticity and controlled processing). The child may, for example, produce
numerous hesitations, interjections, and/or phrase repetitions to “buy time” for linguistic
processing functions; in other words, these hesitations, repetitions, etc. may give the child
more time to perform necessary linguistic planning operations. This speculation is similar
to that ofAu-Yeung and Howell (1998)in terms of how stuttering on function words, for
young children, may be used as a delaying strategy when the plan for following content
words is incomplete.

The notion that stuttering may be related to a failure in automaticity for speech has
featured prominently in several early conceptualizations of stuttering (Bloodstein, 1995;
Mysak, 1960; West, 1958). More recently, the concept of automaticity has reemerged in
Wijnen’s (1990)Development of the Formulator Hypothesis, which generally suggests
that stuttering in young children may be related to a failure to develop automaticity in
planning for speech-language production. According to this hypothesis, normal speech
disfluencies occur when children begin expanding their multi-word productions using new
or more complex syntactic forms, as more processing resources are being extracted from
speech motor processing components. However, as children begin to master new or difficult
syntactic constructions, they experience an increase in automaticity in sentence formulation,
thereby reducing the resources allocated to the process of speech-language planning. This
leaves more resources available for speech motor processing. On the other hand, if a child
fails to develop automaticity in speech-language planning processes, then he/she may have
ongoing difficulties with speech fluency.

Whether findings from this investigation are viewed in the context of trade-off effects,
“goodness-of-fit,” automaticity, or some other interpretation, one thing is clear—the
presently observed dissociations across speech-language domains in some CWS occurs
within the context ofnormalspeech and language development. A child could have above-
average abilities in one speech-language component, but if other components of the speech
language system are average or below average, then his or her speech-language production
may be less than rapid and/or efficient, making the child’s output more susceptible to fluency
failure or errors. For example, a child may perform within the average range on a measure of
expressive vocabulary, but it may take him/her significantly longer to produce the “correct”
responses, resulting in asynchrony in speech-language planning operations. This possibility
is supported, in part, byAnderson and Conture’s (2004)finding that CWS may have diffi-
culty rapidly and efficiently planning and/or retrieving sentence-structure units. Whatever
the case, the idea is that when CWS place undue cognitive and/or linguistic stress on their
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already vulnerable speech-language systems, they will become more susceptible to fluency
failures.

Present findings also make it clear that potential dissociations across speech-language
domains represent an intensely individual phenomenon that may not be directly related to
actual stuttering behavior, at least as measured in this study. CWS not only vary in whether
or not a dissociation is present, but also in the type (i.e., domain), direction, and degree of
dissociation observed. Further, even though all of these children have fluency concerns, the
presence of a dissociation does not appear to be directly related to the length of time in
which a child has been stuttering or to the frequency and severity of stuttering. To further
complicate matters, it is apparent that some CWNS also exhibit dissociations in speech
and language, and yet these children do not have fluency concerns. These findings lead
to the conclusion that a dissociation in and of itself may be only one factor of many that
may be related to the onset and development of stuttering for some CWS. In other words, a
dissociation is notnecessaryto develop stuttering, but may be asufficientprecipitating event
for at least some CWS. It is tempting to speculate, as previously mentioned, that CWS who
exhibit dissociations may be among those who are most likely to persist in stuttering. Such
speculation underscores the need for continued study of dissociations in CWS, preferably
over the course of time (i.e., longitudinal studies), so as to better understand how potential
dissociations may be related to fluency disorders in young children.

3.4. Caveats

There are several ways to develop participant exclusion criteria for speech and language
measures in a study of this nature. One way is to ensure that both groups of participants
have identical exclusionary criteria—for example, requiring that all participants in both
groups score at or above the 20th percentile on standardized speech-language measures.
The advantage of this procedure is that the two groups of children differ by only one
dimension—the presence or absence of stuttering. On the other hand, this procedure may be
somewhat problematic in that by trimming the lower ends of the distribution (i.e., removing
all CWS who scored at or below the 19th percentile), the risk that the findings will only
apply to a subset of the population of CWS is increased. In other words, the findings may
not be generalizable to the entire population of CWS.

As an alternative to this procedure, the group of CWS could be allowed to freely vary
in their scores on the speech-language measures, while simultaneously maintaining the
group of CWNS within normal limits on these same measures (i.e., at or above the 20th
percentile). This procedure has the advantage of allowing one to examine the entirety of
the distribution of CWS, making the findings more generalizable to the population of CWS
as a whole. The concern, however, with this approach is that the two groups of participants
no longer differ by just one dimension—that is, the two groups differ on the presence or
absence of stuttering, as well as, for some participants (albeit it small number, at least in
this study), their scores on the speech-language measures. In addition, this procedure may
underestimate the extent of dissociations in CWNS, since the lower end of the distribution
of CWNS is excluded from analysis.

For the current study, the second of these two alternative procedures was selected for
participant inclusion/exclusion purposes. As previously mentioned, this was done, in large
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part, to increase the extent to which the findings can be generalized to the entire distribution
of CWS. However, it would seem that one potential consequence of using this procedure is
that the probability of finding dissociations might increase with the inclusion of CWS who
scored below the 20th percentile on speech and language measures. To determine whether
this was indeed the case, the correlation-based statistical analyses were computed with the
CWS who scored below the 20th percentile removed from the sample, along with their
matched controls. These analyses revealed that the inclusion of these participants had a
relatively negligible effect on the data, a testament to the credibility of the notion that some
CWS may be disproportionally subject to dissociations in their speech and language skills
relative to CWNS, even though their overall speech-language abilities, at least on the basis
of standardized tests, were within normal limits.

3.5. Conclusions

It is still less than clear whether there are quantitative as well as qualitative differences
in linguistic abilities and development between CWS and CWNS. What the findings of
this study appear to make clear, however, is that rather than simply assessing the absolute
difference between CWS and CWNS on measures of speech and language, we may want
to consider how different parts of the speech-language planning and production whole
interrelate with one another. Although more empirical research is definitely needed to further
understand these interrelations—particularly during functional language usage—present
findings are suggestive of the possibility that there may be a subgroup of CWS who exhibit
dissociations across speech-language domains. Perhaps, for members of this subgroup, such
dissociations could make it difficult for them to easily, efficiently, and rapidly establish
and/or maintain normally-fluent speech-language production. Thus, even in the presence of
“normal” speech-language abilities, it may be the case that differences between CWS and
CWNS do not have to be clinically significant to be significant clinically.
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CONTINUING EDUCATION

Childhood stuttering and dissociations across linguistic domains

QUESTIONS

1. Previous research has indicated that stuttering tends to occur on:
a. the initial phoneme of a word
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b. low frequency and unfamiliar words
c. the first three words of an utterance
d. longer or more syntactically complex utterances
e. all of the above

2. The concept of “dissociations” has previously played a significant role in what type of
research?
a. physiological
b. neuropsychological
c. psychological
d. language learning
e. phonological

3. Anderson and Conture (2000)examined differences in performance between speech
and language measures in CWS and CWNS. Their findings suggested that CWS, when
compared to CWNS, exhibit a significantly greater difference between standardized
measures of:
a. receptive/expressive language and receptive vocabulary
b. receptive/expressive language and expressive vocabulary
c. receptive/expressive vocabulary and expressive language
d. receptive/expressive vocabulary and receptive language
e. articulation and phonology

4. Findings from the current investigation indicated that CWS performed consistently lower
than their normally-fluent peers on measures of:
a. expressive language and receptive vocabulary
b. expressive vocabulary and receptive vocabulary
c. expressive language and receptive language
d. receptive language and expressive vocabulary
e. none of the above

5. Which of the following hypotheses was not discussed that could potentially explain the
present results:
a. trade-off effects between language and fluency
b. the “goodness-of-fit” or match between speech-language abilities
c. automaticity in speech-language production planning operations
d. the covert repair hypothesis
e. none of the above
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