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Abstract

The purpose of this investigation was to replicate the methods of Anderson, Pellowski, and Conture (2005) to determine whether a
different sample of preschool children who stutter (CWS) exhibit more dissociations in speech-language abilities than children who
do not stutter (CWNS; Study 1) and to examine the relation between dissociations and specific characteristics of stuttering (e.g., most
common disfluency type) using a much larger sample size (Study 2). Participants for Study 1 were 40 CWS and 40 CWNS between
the ages of 3;0 and 5;11. Participants for Study 2 were the same as for Study 1 plus the 45 CWS and 45 CWNS used by Anderson et
al. (2005) for a total of 85 CWS and 85 CWNS. Participants were administered five standardized speech-language (sub)tests and a
conversational speech sample was obtained from each participant for the analyses of speech disfluencies/stuttering. Standard scores
from the standardized speech-language tests were analyzed using a correlation-based statistical procedure (Bates, Applebaum,
Sacedo, Saygin, & Pizzamiglio, 2003) to identify possible dissociations among the speech-language measures. Findings from Study
1 supported Anderson et al.’s findings that CWS exhibited significantly more speech-language dissociations than CWNS. Results
from Study 2 further revealed that CWS who exhibited dissociations were more likely to exhibit non-stuttered (other) disfluencies
as their most common disfluency type. Findings provide further support for the possibility that dissociations among various aspects
of the speech-language system may contribute to the difficulties that some children have establishing normally fluent speech.

Educational objectives: The reader will be able to: (a) summarize findings from previous studies examining the speech and
language performance of children who do and do not stutter; (b) describe the concept of “dissociations” in the speech and language
skills of young children; (c) compare the results of the present study with previous work in this area; and (d) discuss speculations
concerning the manner in which dissociations might affect fluency development in children who stutter.
© 2009 Elsevier Inc. All rights reserved.
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1. Introduction

As discussed by Hall, Wagovich, and Bernstein Ratner (2007), numerous researchers have investigated language
skills, effects, and disorders in children who stutter (CWS). Results of several of these studies indicate that CWS, when
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compared to childrenwhodo not stutter (CWNS), score lower on various indices of expressive and/or receptive language
(e.g., Anderson & Conture, 2000; Bajaj, Hodson, & Schommer-Aiken, 2004; Murray & Reed, 1977; Ryan, 1992;
Westby, 1974). However, others (e.g., Häge, 2001; Kloth, Kraaimaat, Janssen, & Brutten, 1999;Watkins &Yairi, 1997;
Watkins, Yairi, & Ambrose, 1999) have reported “. . .no evidence of pervasive expressive language difficulty in young
children who stutter” (Yairi & Ambrose, 2005, p. 241). Indeed, Reilly et al. (2009) reported that “. . .communication
skills and vocabulary are more highly developed in children who start to stutter by 3 years of age” (p. 275). Clearly,
there are many possible sources for these equivocal findings, for example, differences in sample sizes and hence power
to reject the null hypothesis, differences in talker group classification criteria, differences in research design (e.g.,
cross-sectional vs. longitudinal designs), etc.
What seems to be the case, however, with at least some of the aforementioned studies, is that they were motivated,

in whole or in part, by attempts to discover the language “disorder(s)” that may contribute to childhood stuttering.
Although this notion may eventually receive empirical support, it would seem to restrict our perspective regarding the
potential relation between language and childhood stuttering. In other words, it seems reasonable to assume that the
ability of CWS to accurately, efficiently, and rapidly plan and produce language is normally distributed throughout
the population. Some CWS may be more or less proficient than others even though most of these children are within
normal limits relative to these skills. From this perspective, it would seem less challenging to reconcile the above
equivocation in findings and at the same time consider several interesting empirical observations in this area.
The notion that developmental stuttering may be related to language processing difficulties is further supported by

findings of linguistic constraints on instances of stuttering. That is, CWS tend to exhibit more instances of stuttering
on: low frequency words (Anderson, 2007; Palen & Peterson, 1982); first three words of an utterance (Howell &
Au-Yeung, 1995); function words (Howell, Au-Yeung, & Sackin, 1999); utterance-initial function words in longer,
more complex sentences (Richels, Buhr, Conture, & Ntourou, 2009); longer or more syntactically complex utterances
(Logan & Conture, 1995; Melnick & Conture, 2000; Yaruss, 1999); and utterances above the child’s Mean Length of
Utterance (Zackheim & Conture, 2003). These findings suggest that there is a relationship between some aspect of
speech-language production planning and the fluency with which words are produced. Accordingly, the speech and
language development of CWS need not be “disordered,” in the clinical sense, but rather it may be that these children
are simply less well equipped to handle the various linguistic processes involved with accurate, efficient and rapid
conversational speech-language planning and production.
For example, even when both CWS and CWNS exhibit speech-language development within normal limits, CWS

exhibit faster speech reaction times when primedwith syntactically related sentences compared to CWNS (Anderson&
Conture, 2004). This finding suggests that CWSwith typical speech language developmentmay be less likely to operate
near the “ceiling” of their speech-language abilities, thus more apt to benefit from structural or syntactic priming, which
helps to facilitate or “push” the speed of their planning closer to maximum. On the other hand, CWS were found to
be significantly slower that CWNS, when semantically primed (Pellowski & Conture, 2005), suggesting that they are
less able to make use of external semantic than syntactic cueing or priming. In other words, for at least some CWS,
there appears to be some degree of asynchronous or unevenness in the development of the various components (e.g.,
morpho-syntactic construction, lexical selection, etc.) of speech-language planning and production. However, any such
unevenness in abilities/development for CWS need not necessarily manifest itself in the form of a clinically significant
speech-language disorder.
Thus, the possibility of an interaction between linguistic processing and instances of stuttering, even for children

with no apparent clinically significant speech-language problem, has led some (e.g., Anderson & Conture, 2000) to
speculate that there may be asynchrony or mismatches among the linguistic processing systems or abilities of CWS.
Specifically, Anderson and Conture reported that the difference between standardized measures of receptive/expressive
language and receptive vocabulary was significantly greater for CWS than CWNS, results that lead these authors to
conclude that this disparity may contribute to the frequent hesitations, prolongations, or repetitions that characterize
the speech-language production of CWS.
In addition to empirically exploring the relation between linguistic processing and stuttering, researchers have

also investigated the interaction between semantic and syntactic skills in relation to fluency development in typically
developing children (Hall & Burgess, 2000), as well as children with developmental language disorders (Hall, 1996;
Hall, Yamashita, & Aram, 1993). For example, in a case study of a normally fluent child, Hall and Burgess (2000)
demonstrated that asynchronous development of semantic and syntactic skills, in conjunctionwith pragmatic factors, led
to a breakdown in fluency. In a subsequent paper, Hall (2004) explained these findings to suggest that a disparity among
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lexical and syntactic skills may create more of a chance for disruptions in linguistic planning in that construction of the
sentence frame may be delayed or retrieval of an incorrect lexical item may occur. Therefore, relative to developmental
stuttering, Hall (2004) argued that mismatches among language skills, especially between semantics and syntax,
coupled with a predisposition to stuttering, may contribute to the frequent disruptions in fluency experienced by CWS.
The notion that there are subtle differences between the speech-language abilities of CWS and CWNS—even in

the presence of normal speech-language abilities and development—has received some degree of empirical support
(Anderson & Conture, 2000; Anderson, Pellowski, & Conture, 2005). In particular, Anderson et al. employed a
correlation-based statistical procedure developed by Bates, Applebaum, Sacedo, Saygin, and Pizzamiglio (2003) to
assess the probability of dissociations (i.e., the occurrence of at least one standard deviation between two speech-
languagemeasures that fall outside of a 95% confidence interval representing the normal population) among behavioral
measures of speech and language in 45CWSand 45CWNSbetween the ages of 3;0 and 5;11 (years;months).When used
to determine the probability of dissociations, this statistical procedure takes the means and standard deviations of the
population into account along with the correlation between the behavioral measures. Children were administered five
standardized speech-language (sub)tests to assess their receptive and expressive vocabulary, receptive and expressive
language, and speech sound development. The correlation analyses were then conducted to examine relationships
between performances on these measures. Results revealed that CWS are over three times more likely than CWNS to
exhibit speech-language dissociations, a finding that suggests that group mean differences between CWS and CWNS
on (non)standardized measures of speech and language may be less salient than the relative congruence among these
various measures of speech and language.
Therefore, the present writers speculate that mismatches in the child’s development of specific speech and language

skills and the child’s attempt to reconcile this asynchronous development may be more contributory to disturbances in
speech fluency than clinically significant deficits in one or more abilities. This possibility may be especially apparent
and/or problematic during the relatively rapid, unpredictable speech-language planning and production associated with
conversational discourse. In such situations, speech-language planning and production may be less than efficient when
one component of the speech-language system is not congruent with skills in another speech language component. Or,
as Anderson et al. (2005) speculated, dissociations among speech-language processes may bring about a disruption in
speech fluency as more resources are devoted to resolving or reconciling unevenly developed linguistic formulation
processes.
Based upon the preceding discussion, it would appear that further study of the presence and nature of linguistic

dissociations in CWS is warranted. However, prior to further theorizing and/or empirically exploring specific disso-
ciations of CWS (e.g., between speech sound articulation and expressive vocabulary), it seems reasonable to further
empirically examine the presence of all such speech-language dissociations in another sample of CWS and CWNS.
If the findings of Anderson et al. (2005) are consistent with those based on another, different sample of participants,
it would provide further support for the notion that speech-language dissociations are one possible contributor to the
difficulties some children have establishing normally fluent speech. Furthermore, it would be interesting to further
assess, using a much larger sample size, whether the frequency of speech-language dissociations are related to various
characteristics of CWS’s stuttering, for example, frequency of stuttering-like disfluencies, a relation that Anderson et
al. found to be nonsignificant.
The finite, non-random distribution of the most common disfluency types of CWS (Pellowski & Conture, 2002;

Yaruss, LaSalle, & Conture, 1998) suggests that different types of speech disfluency may relate to different linguistic
processes (Anderson, 2007; Anderson & Byrd, 2008). Perhaps the relation between degree of dissociation among
linguistic components and specific stuttering characteristics (e.g., frequency of stuttering-like disfluencies), a relation
that Anderson et al. (2005) did not explore, may be more salient to stuttering than the mere number or frequency of
dissociations. In other words, the greater the degree of dissociation—among linguistic components that are typically
fairly congruent—renders the child more susceptible to break-downs in speech fluency, breakdowns that exhibit par-
ticular signatures. For example, perhaps a child with a minimal but statistically significant dissociation will be more
apt to produce less stuttering-like disfluencies than a child with a greater degree of dissociation. These are, of course,
empirical issues, issues that heretofore have not been addressed.
Therefore, the purpose of this study was two-fold: to replicate the methods of Anderson et al. using a different

sample of children (Study 1) and extend the findings of Anderson et al. using a much larger sample of children (Study
2). It was hypothesized that CWS would exhibit more linguistic dissociations than CWNS in both Studies 1 and 2. For
Study 2, however, it was further hypothesized, among other things, that certain characteristics of stuttering observed
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in CWS, such as most common disfluency type (e.g., stuttering-like disfluencies), would be related to the presence or
magnitude of dissociations. Generally, it is believed that findings from this study may provide additional insights into
how a possible unevenness or imbalance in the development of various components of speech-language planning and
production may contribute to the difficulties that some children have in establishing normally fluent speech.

2. Study 1: Replication of Anderson et al. (2005)

2.1. Method

2.1.1. Participants
Participants included two groups of preschool-age children, with one group (n= 40) consisting of children who

do (M= 47.6 months, SD= 9.7, range = 36–67) and another (n= 40) who do not stutter (M= 48.1 months, SD= 9.4,
range = 36–68). None of these participants had participated in the Anderson et al. (2005) study and all were native
speakers of Standard American English with no hearing, neurological, speech-language (other than stuttering), devel-
opmental, intellectual or emotional problems based on parental report and examiner observation. Participants in both
groups were matched by age (±4 months), gender (25 males, 15 females in each group), and race (2 black or African
American, 1 Hispanic, and 37 white in each group).
The Hollingshead Two-Factor Index of Social Position (Myers & Bean, 1968) was used to classify social-economic

status (SES) based on parental report of the “head of household’s” occupation and education level (the child’s father
in dual parent households, 97.5% of the sample, and the child’s mother in single parent households, 2.5% of the
sample). Although participants were not matched by SES, no significant difference in SES, t(78) = 0.08, p= .94, was
found between the CWS (M= 53.6, SD= 9.5) and CWNS (M= 53.4, SD= 7.8) groups. There was also no significant
difference between the two groups of children in age, t(78) =−0.23, p= .82.
All participants were part of an ongoing series of empirical studies (e.g., Arnold, Conture, & Ohde, 2005; Arnold,

Conture, Key, & Walden, 2009; Pellowski & Conture, 2005; Karrass et al., 2006; Richels et al., 2009) examining
the relationship between speech-language processes, emotional variables, and developmental stuttering in preschool-
age children. Children for the present study were identified for participation by their parents who were informed
about the aforementioned studies through an advertisement in a monthly Middle Tennessee parent-oriented magazine
(i.e., the “Nashville Parent”; estimated monthly readership of 230,000), by referral from professionals in the Middle
Tennessee community (e.g., speech-language pathologists, health care providers, etc.) or by referral from speech-
language pathologists at the Vanderbilt Bill Wilkerson Hearing and Speech Center. The study protocol was approved
by the Institutional Review Board at Vanderbilt University, Nashville, Tennessee. Informed consent was obtained from
each of the parents and assent from the children for all 80 participants.
Measures of speech disfluency were based on the children’s conversational speech during an adult-child interaction

(to be described below). A child was classified as a CWS if he/she (a) exhibited three ormore stuttering-like disfluencies
(part-word repetitions, single-syllable word repetitions, sound prolongation, blocks, and tense pauses) per 100 words
of conversational speech (Pellowski & Conture, 2002), (b) received a total overall score of 11 or above (at least
“mild” in severity) on the Stuttering Severity Instrument-3 (SSI-3; Riley, 1994), and (c) had parents who expressed
concern about his/her speech fluency and believed that he/she stuttered. CWS had an average parent-reported time
since stuttering onset (TSO), which was calculated using the “bracketing” procedure of Yairi and Ambrose (1992), of
14.03 months (SD= 10.35). None of the CWS had received treatment for their stuttering at the time of participation
in the study.
A child was classified as CWNS if he/she (a) exhibited two or fewer stuttering-like disfluencies per 100 words of

conversational speech (Pellowski & Conture, 2002), (b) received a total score of 10 or below (severity rating of less
than “mild”) on the SSI-3, and (c) had no parents who expressed concern about his/her speech fluency and believed
that he/she stuttered.
To be included in the present study, all participants were required to pass a bilateral pure tone hearing and tym-

panometric screening (ASHA, 1990). Children classified as CWNS were also required to receive a standard score of
85 or higher (not less than approximately 1 SD below the mean) for their age group on each of the five standardized
speech-language (sub)tests (to be described below) to ensure that children with clinically significant speech and/or
language delays were not included in the study. However, CWS were allowed to freely vary in their scores on the
speech-language measures (only 12 [6%] of the 200 total test scores [40 CWS× 5 tests = 200] were below a standard
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score of 85). This participant exclusionary criterion was adopted, in part, because this was the approach used by the
authors of the Anderson et al. (2005) study whose methods the present authors were attempting to replicate.
As noted by Anderson et al. (2005), allowing CWS to freely vary in their scores on the speech-language measures

has the advantage of making the findings generalizable to the entire population of CWS. However, the disadvantage
of this approach is that it may increase the probability of finding dissociations in the CWS group and decrease the
extent of dissociations in the CWNS group. Thus, to address this possibility, Anderson et al. performed a quantitative
assessment of dissociations with CWS who scored below the 20th percentile (i.e., a standard score of approximately
85 or lower) and their matched controls removed from the sample. They found that allowing CWS to freely vary on
the speech-language measures had a negligible effect on the results; CWS were still over 2.5 times more likely than
CWNS to exhibit dissociations across speech and language measures.

2.1.2. Procedure
Five standardized speech-language (sub)tests were administered, in accordance with the procedures of Anderson

et al. (2005), to assess participants’ receptive-expressive language, receptive-expressive vocabulary, and speech sound
articulation abilities: (a) the Peabody Picture Vocabulary Test-III (PPVT-III; Dunn & Dunn, 1997), (b) the Expressive
Vocabulary Test (EVT; Williams, 1997), (c) the “Expressive” and “Receptive” subtests of the Test of Early Language
Development-3 (TELD-3; Hresko, Reid, & Hamill, 1999), and (d) the “Sounds in Words” subtest of the Goldman-
Fristoe Test of Articulation-2 (GFTA-2; Goldman & Fristoe, 2000). All of these speech-language measures have good
to excellent published split-half and test-retest reliabilities, ranging from .84 to .98. The age-based standard scores
obtained from these measures served as the main dependent variables in the analyses of the present study.
Stuttering and speech disfluencies were analyzed using an informal conversational interaction between the child

and an adult (i.e., child’s parent or a clinician). From this interaction, a 300-word speech sample (lasting approximately
15–30min) was obtained while the child and adult informally played with and talked about several toys. Speech
samples obtained for each participant were analyzed for mean frequency of stuttering-like disfluencies (i.e., part-word
repetitions, single-syllable word repetitions, sound prolongations, blocks, and tense pauses), other disfluencies (i.e.,
polysyllabic word repetitions, interjections, phrase repetitions, and revisions), total disfluencies (stuttering-like plus
other disfluencies) per 100 words, and stuttering severity based on the SSI-3.

2.1.3. Data analysis
The Mann–Whitney U-test was used to assess between-group differences in speech disfluency measures (i.e.,

stuttering-like disfluencies and total disfluencies). This nonparametric test was used for the statistical analysis of these
measures because the data were not normally distributed. Multivariate and univariate analyses of variance (MANOVA
and ANOVA, respectively) were used to compare performance on the five standardized speech-language measures
(TELD-3 Receptive and Expressive, PPVT-III, EVT, and GFTA-2) between groups. Bonferroni corrections were
applied (based on an alpha level of .05), as needed, in determining statistical significance.
A correlation-based analysis of the main dependent variables (GFTA-2, PPVT-III, EVT, TELD-3 Expressive and

Receptive) was conducted to examine relationships in performance across the five speech-languagemeasures. Standard
scores on thesemeasureswere converted to z-scores. Therefore, the individual scores represented the number of standard
deviations from the mean, with each variable having a mean score of zero.
Density ellipses (e.g., Fig. 1) with a confidence interval of 95% (after Bates et al., 2003) were used to identify

any potential dissociations among the various standardized speech-language measures (see Anderson et al., 2005, for
more information). These density ellipses represented the extent of the data, the center of mass, the linear fit, and the
correlation between two variables (Sall, Creighton, & Lehman, 2004). Those cases that fell within the density ellipse
represent 95% of the normal population, while the 5% that fell outside of this density ellipse represent the outliers.
It is important to note, as Anderson et al. (2005) suggested, that not all of these outliers should be characterized as

exhibiting a dissociation in the true sense of the word. For example, a child who scores two standard deviations below
the mean on both of two different speech-language measures would clearly fall outside the density ellipse. However,
this pattern of low performance does not represent a true dissociation in that the two measures are not dissociated
in any meaningful way (although it may still indicate a clinically significant concern for both such speech-language
abilities).
Therefore, for the purposes of the present study, to be classified as a true dissociation, children’s scores that fell

outside the density ellipse in the space occupied by 5% of the population were required to also exhibit a one standard



262 C.E. Coulter et al. / Journal of Fluency Disorders 34 (2009) 257–278

Fig. 1. Study 1. Example of a correlation between receptive (PPVT-III) and expressive (EVT) vocabulary for children between the ages of 3;0 and
5;11 (years;months) who do (CWS; N= 40) and do not stutter (CWNS; N= 40) with density ellipse (CI = 95%) shown.

deviation difference between the two measures. Density ellipses were initially created for the group of CWNS and
served as the basis for evaluating the probability of dissociations in CWS. These ellipses were then applied to the data
for both groups of children. All analyses were performed using JMP (Sall et al., 2004) and SPSS version 12.0 (SPSS,
2003) statistical programs.

2.2. Results

2.2.1. Between-group analyses of speech disfluency and speech-language measures
Not surprisingly, given this study’s participant classification criteria, the Bonferroni corrected Mann–Whitney test

(the new alpha level needed for significance was 0.025) revealed that CWS (n= 40), when compared to CWNS (n= 40),
exhibited significantlymore stuttering-like disfluencies (z=−7.71, p< 0.01) and total disfluencies (z=−7.57, p< 0.01).
Using Pillai’s trace, the omnibus MANOVA test revealed a significant multivariate main effect of group on stan-

dardized speech-language measures, V= .15, F(5, 74) = 2.51, p= .04 (Fig. 2). Separate univariate ANOVAs, with
Bonferroni correction (alpha level = .01), further revealed that CWS scored significantly lower than CWNS on the
PPVT-III, F(1,78) = 11.23, p= .001. CWS also scored lower than CWNS on the EVT, but after Bonferroni correction,
this difference was no longer statistically significant, F(1,78) = 5.38, p= .02. Although CWS scored lower than CWNS
on all other speech-language measures, these differences failed to achieve statistical significance (TELD-3 Receptive,
F[1,78] = 3.37, p= .07, TELD-3 Expressive, F[1,78] = 0.82, p= .39, and GFTA-2, F[1,78] = 3.59, p= .06). Mean stan-
dard scores on the speech-language measures ranged from 102.1–109.4 (SD= 9.7–16.6) for CWS and 106.3–115.5
(SD= 9.4–13.8) for CWNS.

Fig. 2. Study 1. Mean (standard error of the mean) standard scores on standardized speech-language measures (TELD-3 Expressive and Receptive
subtests, PPVT-III, EVT, and GFTA-2) for children who do (CWS; n= 40) and do not (CWNS; n= 40) stutter.
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In essence, even though both CWS and CWNS performed, on average, within normal limits on the standardized
speech and language (sub)tests, the receptive vocabulary skills of CWS were significantly lower than that of CWNS.
Furthermore, CWS scored consistently lower than CWNS on a measure of expressive vocabulary, as well as overall
language and speech sound development, although these differences did not reach statistical significance.

2.2.2. Dissociations in performance across speech-language measures
Correlation-based analyses (Bates et al., 2003) were employed to examine relationships across speech-language

measures in the domains of vocabulary, language (oral communication and comprehension), and speech sound develop-
ment. Furthermore, ancillary analyses, assessing performance across domains (language andvocabulary) andmodalities
(expressive vs. receptive), were performed in order to ensure identification of all possible dissociations. Detailed results
of these analyses are depicted in Table 1.
In general, results revealed that of the 52 cases that fell outside the density ellipse for CWS, 25 (48.1%) met the

criteria for dissociation, while 8 (72.7%) of the 11 cases of outliers for CWNS met the criteria for dissociation. Of
the 25 cases of dissociation identified among 10 different CWS, 8 (32%) were below the mean on both measures, 13
(52%) were below the mean on one measure, and 4 (16%) were at or above the mean on both measures. On the other
hand, among the 8 cases of dissociation among 5 different CWNS, none were below the mean on both measures, while
3 (37.5%) cases were below the mean on one measure and 5 (62.5%) were above the mean on both measures.

2.2.3. Dissociations in performance in vocabulary-matched children
To determine whether the significant between-group differences in vocabulary measures (i.e., PPVT-III and possibly

the EVT) could have influenced the aforementioned findings, correlation-based analyses were again conducted using a
subset of children matched by vocabulary abilities, age (±4 months), gender (6 females, 17 males per group), and race
(1 black or African American, 22 white per group). Children in each group were matched by their mean standard scores
on the PPVT-III and EVT (±10 points), reducing the sample size to 23 in each group (N= 46). The group of CWS
included two children who had exhibited dissociations from the non-vocabulary-matched analyses, while the group of
CWNS included one child who had previously been identified as exhibiting dissociations. An independent-samples
t-test revealed no significant difference between the two vocabulary-matched groups of children in age, t(44) =−0.35,
p= .73.
The omnibus MANOVA test, using Pillai’s trace, revealed no significant difference between vocabulary-matched

CWS and CWNS in their performance on the five standardized speech-language measures, V= .06, F(5, 40) = 0.54,
p= .75. Mean standard scores on these measures ranged from 105.5–111.6 (SD= 6.1–13.0) for CWS and 105.6–114.5
(SD= 7.7–10.8) for CWNS (univariate ANOVA p-values ranged from .28 to .95).
Most importantly, the correlation-based analyses revealed that the vocabulary-matched group of CWS exhibited 15

cases that fell outside the density ellipse, with 13 (86.7%) of these casesmeeting the criteria for dissociation. In contrast,
the vocabulary-matched group of CWNS exhibited 7 outliers, 3 (42.9%) of which qualified as dissociations. Thus,
whether vocabulary-matched or not, CWS exhibit appreciably more dissociations that meet this study’s operational
definition of dissociation.

2.3. Discussion

The main goal of Study 1 was to replicate the methods of Anderson et al. (2005) by examining the possible presence
of dissociations in the speech and language skills of a different sample of preschool-aged CWS and CWNS, a goal that
was seemingly met. That is, based on the correlation-based statistical analyses of Bates et al. (2003), results of Study 1
indicated that CWS were over four times more likely than CWNS to fall outside the density ellipse (CWS= 52 cases;
CWNS= 11 cases) and three times more likely than CWNS to exhibit dissociations across speech-language domains
(CWS= 25 cases; CWNS= 8 cases), findings consistent with those of Anderson et al. Furthermore, analyses of the
vocabulary-matched children indicated that the preceding results did not result from the lower performance of CWS,
compared to CWNS, on receptive and expressive vocabulary measures. Consistent with the initial findings, based on
non-vocabulary-matched samples of CWS and CWNS, the vocabulary-matched CWSwere over two times more likely
than their vocabulary-matched CWNS peers to fall outside the density ellipse (CWS= 15 cases; CWNS= 7 cases) and
over four times more likely than CWNS to exhibit dissociations across speech-language domains (CWS= 13 cases;
CWNS= 3 cases).
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2.3.1. Speech-language abilities of CWS vs. CWNS
As a group, CWS scored lower than CWNS on all measures of speech and language, a finding consistent with

Anderson et al. (2005). However, unlike Anderson et al., statistical significance was achieved only for receptive
vocabulary in the present sample of children. Both Anderson et al and Study 1 reported that CWS consistently scored
lower than CWNS on speech and language measures; however, both studies reported that CWS and CWNS exhibited
standard scores within the average to slightly above average range relative to normative data, with means ranging from
102 to 115. Therefore, as Anderson et al. suggested, the congruence among speech and language skills may be more
important that merely assessing mean differences between CWS and CWNS on measures of speech and language.

2.3.2. CWS are more likely to exhibit dissociations than CWNS
Anderson et al. (2005) finding that CWS are just over three times more likely to exhibit dissociations across speech-

language domains was replicated in the present investigation. However, although Anderson et al. reported that CWS
exhibited the greatest number of dissociations in speech sound development and overall language (receptive and expres-
sive), Study 1 found that the greatest number of dissociations were in the domain of receptive and expressive language
(i.e., receptive language < expressive language; see row labeled “TELD-3 Receptive vs. Expressive” in Table 1). Fur-
thermore, not all CWS exhibited dissociations among their speech and language abilities. Only 10 (25%) of this study’s
40 CWS and only 16 (36%) of Anderson et al.’s 45 CWS actually exhibited dissociations. Therefore, there may only
be a portion of CWS who possess a greater susceptibility to exhibit these linguistic dissociations, a finding consistent
with the notion that subtypes exist among children who stutter (e.g., Schwartz & Conture, 1988; Yairi, 1997, 2007).
In the meantime, as Anderson et al. (2005) suggested, perhaps the nature of the dissociation is not as important as

the mere presence of a dissociation across domains. It may be the child’s attempt to reconcile these asynchronies or this
incongruence among speech-language systems that contribute to disruptions in the forward flow of speech and thus, the
development of stuttering (Hall, 2004). Anderson et al. proposed that within-group variability among CWS in terms
of the presence of dissociations as well as the type, direction, and degree of dissociation suggests that dissociation is
not necessary for the development of stuttering, but rather a sufficient aspect for it to emerge for at least some CWS.

2.3.3. Dissociations result from lack of “Goodness of Fit”
Findings from the current study as well as those of Anderson et al. (2005) lend support for a “goodness-of-fit” model

which suggests that when a child’s skills in one component of the speech-language system is not congruent with his/her
skills in another component of this system, a strain may be placed on the speech-language planning and production
system. In turn, less fluent speech comes about as more resources are devoted to “rectifying” or “reconciling” various
subcomponents of linguistic formulation processes.
One theory similar to this notion of “goodness-of-fit” involves Just and Carpenter (1992) capacity theory of compre-

hension, a theory that explores the way in which working memory capacity constrains comprehension. According to
this theory, individual differences in working memory capacity and processing efficiency for language may account for
differences in language comprehension. Anderson et al. (2005) suggested that some CWS may possess more limited
resources for linguistic functions when compared to CWNS and speculates that in the presence of a dissociation, some
aspect of their conversational output, possibly speech fluency, may become less consistent.

3. Study 2: Extension of Anderson et al. (2005)

3.1. Method

3.1.1. Participants
The purpose of Study 2 was to extend the findings of Anderson et al. (2005) by further examining the nature of

specific dissociations in a much larger sample of children, as well as possible relations between these dissociations
and measures of speech disfluency. Participants included in Study 2 were those individuals used in the aforementioned
analyses (N= 80) for Study 1 plus those employed byAnderson et al. (N= 90) for a total of 170 participants. One obvious
advantage of combining the two data sets into one large sample is that it increases statistical power. To illustrate, a
two-sample t-test power analysis (Hintze, 2005) was conducted for Studies 1 and 2. In essence, when each group had
40 participants (Study 1) the statistical power was 60%, but when each group had 85 participants (Study 2) the power
was 90%. This reflects the well-known result that power improves as sample size increases (Cohen, 1992). A power of
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60%, which is below the conventional standard of 80%minimum power, means that if there are any real differences, we
are only 60% sure of detecting it. Thus, with the sample size of 40 participants per group in Study 1, it is quite possible
that real difference(s) may have gone undetected. With the increase in sample size in Study 2, however, smaller effects
can be detected with 90% power, making it less likely that real differences, if present, will be missed.
The 170 children who participated in Study 2 were between the ages of 3;0 and 5;11 (years;months), with one

group of children who do (n= 85;M= 48.4 months, SD= 9.6) and another who do not stutter (n= 85;M= 48.6 months,
SD= 9.1). The CWNS who participated in Study 2 were again required to receive a standard score of 85 or higher (not
less than approximately 1 SD below the mean) on each of the five standardized speech-language (sub)tests, whereas
CWS were allowed to freely vary in their scores (only 22 [5%] of the 425 total test scores [85 CWS× 5 tests = 425]
were below a standard score of 85). Children in both groups were matched by age (±4 months), gender (54 males, 31
females in each group), and race (1 Asian, 6 Black or African American, 1 Hispanic, and 77 White in each group).
There were no significant differences between the two groups of children in age, t(168) =−0.18, p= .86, or SES,
t(168) = 0.17, p= .87, as measured using Hollingshead’s Two-Factor Index of Social Position (Myers & Bean, 1968).
Children in the CWS group had an average parent-reported TSO of 13.38 months (SD= 9.17).

3.1.2. Procedures
Theprocedures used for the standardized speech-language testing and the collection/analysis of the speech disfluency

data (i.e., total and stuttering-like disfluencies, SSI-3, and TSO) were, for the most part, identical to those used in Study
1 (see Section 2.1.3).
However, unlike Study 1, children’s speech samples were also analyzed for most common disfluency type and the

frequency of disfluency clusters. Children’s most common disfluency types were classified into two main categories:
stuttering-like and other disfluencies. Disfluency clusters were defined as two or more consecutive disfluencies that
occur within the same word, on adjacent words, or on a word and an adjacent point between words (Hubbard & Yairi,
1988; LaSalle & Conture, 1995; Yairi & Ambrose, 2005).

3.1.3. Data analysis
Between-group differences in speech disfluency measures and disfluency cluster data were analyzed using

Mann–Whitney U-tests, whereas differences in most common disfluency types were analyzed using a 2× 2 Fisher’s
exact test (two-tailed). Multivariate and univariate analyses of variance (MANOVA and ANOVA, respectively) were
used to compare performance between groups on the five standardized speech-language measures (TELD-3 Receptive
and Expressive, PPVT-III, EVT, and GFTA-2). Bonferroni corrections were again used, as needed, in determining
significance.
As with Study 1, correlation-based analyses of the main dependent variables (TELD-3 Expressive and Receptive,

PPVT-III, EVT, andGFTA-2)were conducted to examine relationships across performance on the five speech-language
measures (see Section 2.1.3 for further details pertaining to this analysis). Density ellipses (e.g., Fig. 1)with a confidence
interval of 95% (after Bates et al., 2003) were used to identify potential dissociations among the various standardized
speech-language scores.
In addition to the analyses employed to assess the presence and characteristics of dissociations in CWS and CWNS,

Spearman’s correlation coefficients were used to analyze the relationship between the degree of dissociation among
speech-language abilities and the speech disfluency measures for CWS. In other words, we wanted to know the extent
to which the degree of dissociation, not merely its presence, correlates with the degree or frequency of total as well as
stuttered disfluencies for CWS who exhibit dissociations.

3.2. Results

3.2.1. Between-group analyses of speech disfluency and speech-language measures
Again, as would be expected based on participant classification criteria, the Bonferroni corrected Mann–Whitney

test (alpha level = .025) indicated that CWS (n= 85) exhibited significantly more stuttering-like disfluencies (z= 11.12,
p< .001; M= 7.94, SD= 4.77) and total disfluencies (z= 10.47, p< .001; M= 11.00, SD= 5.23) than CWNS (n= 85;
M= .94 and 3.21, SD= .73 and 1.80, respectively). Using Pillai’s trace, the omnibusMANOVA test revealed a significant
multivariate main effect of group on the standardized speech-language tests, V= .13, F(5,164) = 5.02, p< .001 (Fig. 3).
Employing this considerably larger participant sample (N= 170) thanStudy 1, aswell asAnderson et al. (2005), and even
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Fig. 3. Study 2. Mean (standard error of the mean) standard scores on standardized speech-language measures (TELD-3 Expressive and Receptive
subtests, PPVT-III, EVT, and GFTA-2) for children who do (CWS; n= 85) and do not (CWNS; n= 85) stutter.

with Bonferroni correction (alpha level = .01), subsequent ANOVA tests indicated that CWS scored significantly lower
than CWNS on the TELD-3 Receptive, F(1,168) = 17.9, p< .001, TELD-3 Expressive, F(1,168) = 8.1, p= .005, PPVT-
III, F(1,168) = 16.3, p< .001, EVT, F(1,168) = 6.7, p= .01, and the GFTA-2, F(1,168) = 6.7, p= .01. Standard scores
on these measures ranged from 104.3–110.3 (SD= 11.5–16.4) for CWS and 111.5–117.0 (SD= 10.4–13.4) for CWNS,
average to above average scores that fall within normal limits. Additional analyses revealed no significant omnibus
multivariate main effect of sample group (i.e., Study 1 vs. Anderson et al., 2005) on the standardized speech-language
tests for CWS, V= .99, F(5,79) = 5.02, p= .17, or CWNS, V= .06, F(5,79) = 1.04, p= .39.

3.2.2. Dissociations in performance across speech-language measures
Once again, when data from the present investigation and that of Anderson et al. (2005) were combined, results

of the correlation-based statistical analyses indicated that CWS were more likely than CWNS to exhibit statistically
significant dissociations across speech-language domains. Detailed results of these analyses are depicted in Table 2.
Of the 116 outliers identified among CWS, 60 (51.7%) met the criteria for dissociation, while 28 (80%) of the 35

outliers for CWNS were considered dissociations. Thus, CWS were just over 3 times more likely than CWNS to fall
outside the density ellipse (CWS= 116 cases; CWNS= 35 cases) and just over 2 times more likely than CWNS to
exhibit dissociations across speech-language domains (CWS= 60 cases; CWNS= 28 cases). Results of the following
analyses were performed and reported to insure that the sample upon with Study 2 is based is similar to that reported
in Study 1, as well as Anderson et al. (2005).
Of the 60 cases of dissociation identified among 24 different CWS, 12 (20.0%) instances were below the mean on

both measures, 41 (68.3%) were below the mean on at least one measure, and 7 (11.7%) were at or above the mean
on both measures. On the other hand, of the 28 cases of dissociation among 13 different CWNS, none (0%) were
below the mean on both measures, 10 (35.7%) instances below the mean on at least one measure, and 18 (64.3%)
instances above the mean on both measures. A Pearson’s chi-square analysis, whose findings were consistent with
those of Anderson et al. (2005), revealed a significant association between group (CWS with dissociations [CWS-D]
vs. CWNS with dissociations [CWNS-D]) and performance distribution, χ2(2, N= 88) = 27.7, p< .001. In essence,
CWS-D were significantly more likely to perform below the mean on one or more of the dissociated measures, while
CWNS-D were significantly more likely to perform above the mean on both dissociated measures.
Also consistent with Anderson et al. (2005) is the finding that CWS-D tended to have the greatest number of

dissociations in the domain of speech sound development and receptive language (10/60 = 16.7%), with most of these
children (8/10 = 80%) demonstrating patterns of greater speech sound development than receptive language. CWS-D
also had a considerable number of dissociations in the domains of expressive and receptive language (7/60 = 11.7%),
speech sound development and expressive vocabulary (8/60 = 13.3%), receptive language and receptive vocabulary
(7/60 = 11.7%), and receptive language and expressive vocabulary (7/60 = 11.7%).
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Unlike CWS-D, however, CWNS-D tended to have the greatest number of dissociation in the domain of expressive
language and receptive vocabulary (5/28 = 17.9%), with most of these children (3/5 = 60%) exhibiting patterns of
expressive language lower than receptive vocabulary. CWNS-D also exhibited more dissociations in the domains
of receptive vocabulary and speech sound development (4/28 = 14%), and speech sound development and receptive
language (4/28 = 14%). With respect to the latter, like CWS-D, CWNS-D were most apt (3/4 = 75%) to exhibit profiles
of greater speech sound development than receptive language.

3.2.3. Dissociations in performance in language-matched children
Between-group analyses revealed that CWS performed significantly lower than CWNS on all five standardized

speech-language measures (see above). To determine whether these differences between CWS and CWNS in speech
and language abilities could have contributed to the aforementioned findings, correlation-based analyses were again
conducted using a subset of children matched by their TELD-3 Spoken Language quotients (±7 points), a composite of
the Expressive and Receptive subtests, as well as age (±4months), gender (8 females, 18males per group), and race (26
white per group).An independent-samples t-test revealed no significant difference between these two language-matched
groups of children in age, t(50) =−0.28, p= .78.
The matching procedure reduced the sample size to 26 children in each group (N= 52), with CWS having a mean

TELD-3 Spoken Language quotient of 112.3 (SD= 12.1) and CWNS a mean of 112.7 (SD= 11.5). The mean standard
score difference between these two groups of children on the TELD-3 Spoken Language subtest was 3.15 (SD= 2.07),
with 15 of the 26 (58%) CWS scoring higher than their language-matched peers (M difference = 2.40, SD= 1.55)
and 11 (42%) CWS scoring lower (M difference = 4.18, SD= 2.32). There were 5 participants in the subset of CWS
and 3 participants in the subset of CWNS who had dissociations from the initial, non-language-matched analyses
(N= 170). Following the matching procedure, an omnibus MANOVA, using Pillai’s trace, revealed no significant
differences between the two language-matched groups of children in performance on the five standardized speech-
language measures, V= .10, F(5,46) = 1.07, p= .39. Standard scores on the speech-language measures ranged from
106.4–112.3 (SD= 9.8–13.2) for CWS and 106.3–114.3 (SD= 9.6–13.1) for CWNS (univariate ANOVA p-values
ranged from .22 to .79).
Comparison of the two language-matched talker groups indicated that of the 38 cases that fell outside the density

ellipse for CWS, 27 (71.1%) met the criteria for dissociation. On the other hand, of the 11 outliers identified among
CWNS, only 5 (45.5%) were considered dissociations. Thus, for Study 2, the language-matched CWS were over 3
times more likely than CWNS to fall outside the density ellipse (CWS= 38 cases; CWNS= 11 cases) and over 5 times
more likely than CWNS to exhibit dissociations across speech-language domains (CWS= 27 cases; CWNS= 5 cases).
Findings from this subset of (Study 2’s) language-matched children are consistent with findings from the larger

non-language-matched samples of children included in Study 2, as well as Anderson et al. (2005). That is, preschool-
age CWS are 2–5 times more likely than CWNS to exhibit both outliers and dissociations across speech-language
domains. Most importantly, as Anderson et al. (2005) pointed out with their findings, for Study 2 of the present
report, the greater likelihood of dissociations among CWS compared to language-matched CWNS cannot be read-
ily explained by the fact that CWS had scored significantly lower than CWNS on all five speech and language
measures.

3.2.4. Degree of dissociation and speech disfluency measures
Examination of the degree of dissociation (i.e., the difference, in standard deviations, between two dissociated

speech-language measures) among the 60 cases of dissociation produced by the 24 CWS-D revealed that there were
30 instances of dissociation with 2 or more standard deviations between the dissociated measures and 30 instances of
dissociation with 1–1.9 standard deviations between dissociated measures (M= 1.94, SD= 0.63). Since many (67%)
of the CWS-D exhibited more than one instance of dissociation, only the dissociation with the largest discrepancy
between measures was chosen for inclusion in analysis.
Among the 24 CWS-D, Spearman’s correlation coefficients, with Bonferroni correction (alpha value = .0125),

between the largest magnitude dissociation and total disfluencies (rs = .36, p= .08), stuttering-like disfluencies (rs = .24,
p= .26), SSI-3 (rs =−.05, p= .83), and TSO (rs =−.16, p= .45) were not statistically significant. Thus, findings failed
to provide appreciable support for the notion that speech disfluency measures are related to the magnitude of the
dissociations.
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Table 3
Study 2. Means (M) and standard deviations (SD) on speech disfluency measures for comparable groups of children who stutter with and without
dissociations.

Speech disfluency measures CWS-D (n= 24) CWS-ND (n= 24)

M SD M SD

SLD 7.87 6.85 8.64 3.76
TD 11.43 7.18 11.17 4.48
SSI-3 15.23 8.23 13.71 5.71
TSO 5.35 5.55 14.17 13.32

Note. CWS-D= children who stutter with dissociations; CWS-ND= children who stutter without dissociations; SLD=mean frequency of stuttering-
like disfluencies per 100 words (percent); TD= total frequency of disfluencies (stuttering-like plus other disfluencies) per 100 words (percent);
SSI-3 = Stuttering Severity Instrument-3 (total score); TSO= time since stuttering onset (months).

3.2.5. Within-group analyses of speech disfluency and speech-language measures
To assess whether speech disfluency and speech-language measures differed between CWS who do (CWS-D)

and do not (CWS-ND) exhibit dissociations, it was necessary to ensure that the two groups were comparable in
age and gender. To accomplish this goal, CWS-D (n= 24) and 24 members from the larger group of 61 CWS-ND
were matched by age (±2 months) and gender (9 females, 15 males per group). There was no significant differ-
ence in age between the group of CWS-D (M= 45.9, SD= 7.8) and CWS-ND (M= 46.0, SD= 7.7), t(46) =−0.02,
p= .98.
A Mann–Whitney test revealed no significant difference between comparable groups of CWS-D and CWS-ND in

stuttering-like disfluencies (z=−1.36, p= .17), total disfluencies (z=−0.29, p= .77), and the SSI-3 (z=−0.4, p= .69),
consistent with the findings of Anderson et al. (2005; Table 3). Likewise, a Bonferroni-corrected Mann–Whitney test
(alpha level = .0125) revealed that although the difference in TSO between CWS-D and CWS-ND approached, it did
not reach significance (z=−2.06, p= .04). Thus, the frequency with which disfluencies are produced, the severity of
stuttering, and the length of time in which a child has been stuttering do not appear to differentiate CWS-D from
CWS-ND.
There were 3 CWS-D and 1 CWS-ND who had more than one most common disfluency type. Thus, the data

from these children were not included in the analysis, resulting in a total sample size of 44 children. The Fisher’s
exact test revealed that the association between most common disfluency type (stuttering-like vs. other disfluen-
cies) and group (CWS-D vs. CWS-ND) was significant (p= .04). Specifically, CWS-ND (95.7%) were more apt to
exhibit a stuttering-like disfluency as their most common disfluency type (CWS-D= 71.4%), while CWS-D (28.6%)
exhibited non-stuttered (other) disfluency types as their most common disfluency (CWS-ND=4.3%). Although CWS-
D produced more disfluency clusters (M= 4.9, SD= 6.3) per 300 word conversation speech sample than CWS-ND
(M= 3.3, SD= 2.5), a Mann–Whitney test revealed that this difference was not statistically significant (z=−0.41,
p= .69).
The omnibusMANOVA test revealed a significantmultivariate effect of group on speech-language test performance,

V= .26, F(5,42) = 2.99, p= .02 (Fig. 4). Subsequent Bonferroni corrected univariate ANOVA tests (alpha level = .01)
indicated that the 24 CWS-D scored significantly lower than the 24 CWS-ND on the TELD-3 Receptive subtest,
F(1,46) = 6.04, p= .01, and the PPVT-III, F(1,47) = 8.12, p= .01. There were no significant differences between CWS-
D and CWS-ND on the TELD-3 Expressive subtest, F(1,46) = 0.61, p= .44, EVT, F(1,46) = 2.69, p= .12, and the
GFTA-2, F(1,46) = 3.71, p= .06.

3.3. Discussion

The purpose of Study 2 was to explore, using a much larger sample size, the presence and nature of dissociations
in CWS vs. CWNS and, within the CWS talker group, the relations these dissociations may have with various salient
measures of speech disfluency and speech-language. In general, findings from Study 2 highlight important differences
between groups of CWS and CWNS, as well as differences among CWS-D and CWS-ND. Results of this study offer
further insight into the characteristics of these dissociations.
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Fig. 4. Study 2. Mean (standard error of the mean) standard scores on standardized speech-language measures (TELD-3 Expressive and Receptive
subtests, PPVT-III, EVT, and GFTA-2) for comparable groups of children who stutter who do (CWS-D; n= 24) and do not (CWS-ND; n= 24)
exhibit dissociations across speech-language domains.

3.3.1. Some CWS are more vulnerable to dissociations
As with Study 1 and Anderson et al. (2005), findings from Study 2 revealed that CWS were more likely to exhibit

dissociations across speech-language domains. Furthermore, results of Study 2 indicate that even when CWS are
matched with CWNS in overall language abilities, CWS still exhibited, proportionally, more dissociations than CWNS.
In fact, the proportion of dissociations in CWS vs. CWNS actually increased from 2:1 to 5:1 in the language matched
group of children. The reason for this increase is not clear. However, it would seem to provide further support for the
contention that there may be subgroups of CWS who are more susceptible to exhibiting dissociations across domains
of speech and language.

3.3.2. Some CWS are more apt to exhibit dissociations in certain domains
CWSexhibited themost dissociations in the domains of receptive language (31 cases) and speech sound development

(27 cases), but dissociations were also present in expressive vocabulary (25 cases), receptive vocabulary (20 cases),
and expressive language (17 cases; see Table 2). In particular, CWS-D were more likely to exhibit receptive language
abilities below speech sound development, expressive language, and expressive/receptive vocabulary skills. The relation
of speech sound development to other speech-language components wasmore variable, with speech sound development
tending to be below expressive vocabulary and language skills, but above receptive vocabulary and language skills.
These findings, with respect to the increased frequency of dissociations associated with the domains of receptive
language and sound development, as well as the direction of the dissociations, are not only consistent with those of
Anderson et al. (2005), but also comparable to those of Study 1.
With respect to the latter, while most of the dissociations in Study 1 involved receptive vocabulary (11 cases), there

were also an equally large number of dissociations involving receptive and expressive language (10 cases each), speech
sound development (10 cases), and expressive vocabulary (9 cases; see Table 1). Thus, even though the frequency of
dissociations were more equally distributed across domains in Study 1, 40% of the dissociations were still associated
with receptive language and/or speech sound development, which is similar to the 48% in Study 2. Findings from
Study 2 further revealed, consistent with Anderson et al., that CWS-D exhibited lower overall receptive language and
receptive vocabulary abilities compared to CWS-ND. Taken together, these findings suggest that some CWS not only
exhibit “unevenness” among speech-language components, but may also possess subtle “inefficiencies” in receptive
language abilities and/or speech sound development.

3.3.3. Speech fluency
The larger sample size in Study 2 (N= 170), relative to Study 1 and Anderson et al. (2005), increases the accuracy of

statistical parameter estimates and power, thereby increasing the ability to reject the null hypothesis. Nevertheless, even
with these sample size advantages, like Anderson et al., findings fromStudy 2 failed to reveal any significant differences
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between CWS-D and CWS-ND in the speech disfluency measures (stuttering-like disfluencies, total disfluencies, SSI-
3, and TSO). Study 2 findings also extended our understanding of the nature of dissociations in CWS beyond what
was reported in Study 1 and Anderson et al. (2005). In particular, CWS-ND were found to be more likely to produce
a stuttering-like disfluency as their most common disfluency type, whereas CWS-D were more apt to produce a non-
stuttered disfluency (see Section 4.3). Furthermore, although the two groups of CWS could not be distinguished by
virtue of their frequency of disfluency clusters, there is some suggestion, albeit not statistically significant, that CWS
who have larger magnitude dissociations tend to produce more speech disfluencies.

4. General discussion

The overall intent of the two studies described above was to (a) replicate the methods of Anderson et al. (2005) using
a different sample of 40 CWS and 40 CWNS (Study 1) and (b) extend the findings of Anderson et al. using a larger,
combined sample of 85 CWS and 85 CWNS, as well as analyze relations between dissociations and speech disfluency
measures that had previously not been conducted (Study 2). In general, present findings indicated that CWS were 2–3
times more likely than CWNS to exhibit dissociations across speech-language domains and that the largest proportion
of dissociations in CWS involved the domains of receptive language and speech sound development. Findings from
Study 2 further revealed that CWS who exhibited dissociations were more likely to exhibit, as their most common
disfluency type, other disfluencies (e.g., phrase repetitions, interjections, etc.), whereas CWS who did not exhibit
dissociations were more likely to exhibit stuttering-like disfluencies (e.g., part-word repetitions, single-syllable word
repetitions, etc.) as their most common type of disfluency.

4.1. Receptive language

Findings fromboth studies indicate thatCWS-Dexhibited a considerable number of dissociations involving receptive
language, with most patterns of dissociations involving lower receptive language abilities. Of these findings, the pattern
of lower receptive than expressive language scores, in particular, warrants further consideration, as it represents a rather
unique pattern of performance. In essence, this finding would seem to suggest that some CWS are producing language
at a level beyond their receptive language capabilities—an idea that seems somewhat consistent with the commonly
expressed parental view that CWS are “talking faster than they can think.” This inefficiency or incongruence within the
speech-language processing systemmay, in turn, contribute to the likelihood of disruptions in the forward flow of fluent
speech, taking the form of frequent repetitions, interjections, etc. Consistent with this notion, recent empirical studies
examining the development of language and fluency in children with normally fluent speech (i.e., Hall & Burgess,
2000; Rispoli, 2003) indicate that among CWNS, the fluency of speech production may be sacrificed when producing
increasingly complex language (again, an issue of dealing with language “processes” rather than exhibiting language
“disorder”).
Furthermore, CWS-D exhibited significantly lower overall receptive language and receptive vocabulary abili-

ties than CWS-ND. These findings are consistent with a longitudinal study of CWS (Yairi & Ambrose, 2005) that
showed that CWS who continued to stutter exhibited lower receptive and expressive language scores, as measured
by the Preschool Language Scale (Zimmerman, Steiner, & Pond, 1979), when compared to CWS whose stutter-
ing recovered. Present results may be taken to suggest that a lag in receptive language skills observed in some
CWS may contribute to the greater likelihood these children have to exhibit speech-language dissociations. Fur-
thermore, the period in development when stuttering typically develops, as well as the time in which some CWS
may be experiencing these language difficulties, coincides with a period of significant language growth (Hall et al.,
2007). Discrepancies in language production that come about as a result of this increased linguistic complexity rel-
ative to language proficiency may play a role in the breakdown in speech fluency of CWS (Zackheim & Conture,
2003).

4.2. Articulation/phonology

Both studies and Anderson et al. (2005) found that a large proportion of dissociations among CWS were in the
domain of speech sound development and other components of the speech-language system (for further discussion of
the role of articulation/phonology in stuttering, see Byrd, Wolk, & Davis, 2007; cf., Nippold, 2001, 2002). If these
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findings are consistent with that of future replications, it may be the case that a “mismatch” among speech and language
processing skills functions as a constraint on phonological processing capacity, which in turn, may have an impact
on the ability of CWS to efficiently acquire the phonological components of new words. Baddeley, Gathercole, and
Papagno’s (1998) review of the empirical research examining word learning of adults and children indicates that the
“phonological loop” (i.e., phonological working memory capacity) functions as an important aspect in the process of
learning new words. For example, typically developing children who score higher on measures of receptive vocabulary
tend to repeat nonwords, a commonly used measure of phonological working memory, more accurately than children
who score lower on measures of receptive vocabulary (see Coady & Evans, 2008, for review). Similarly, it has been
consistently shown that childrenwith specific language impairment have deficits in both phonological workingmemory
and lexical development, the co-occurrence of which has been attributed to the suggestion that a reduction in capacity
for phonological working memory may restrict the addition of new items into the lexicon (see Coady & Evans). There
is evidence to suggest that CWS may also have difficulties with phonological working memory (Anderson, Wagovich,
& Hall, 2006; Hakim & Ratner, 2004). Therefore, difficulties with phonological working memory may have some
influence on the language abilities of CWS and in conjunction with a possible unevenness in development within the
speech-language system, may contribute to disruptions in the forward flow of fluent speech, at least for some of these
children.
Taken as a whole, present and related findings of others suggest that CWS, when compared to CWNS, may exhibit

(1) generally lower articulation/phonological abilities (Blood, Ridenour, Qualls, & Hammer, 2003; Månsson, 2007;
Pellowski, Conture,Anderson,&Ohde, 2001;Yairi&Ambrose, 2005), (2) less apparent organization between accuracy
and speed of articulatory performance (Melnick, Conture, & Ohde, 2003), and (3) less mature method of phonolog-
ical processing for a longer period of time during early childhood (see Byrd et al., 2007, for general review; cf.,
Nippold, 2001, 2002). When these challenges—(1), (2), and/or (3)—interact with other speech-language processes
(i.e., lexical retrieval, morphosyntactic construction), quick, efficient, and fluent initiation and/or maintenance of
speech-language planning and processing may be compromised. Perhaps these challenges contribute to the length of
time a child will continue to stutter as well as the divergent rate of development of their articulatory/phonological
skills and other sub-components of speech and language. It is tempting to speculate that these relatively, subtle
inefficiencies in speech sound development in relation to other speech-language processes creates an imbalance
within the system that may lead to disruptions in the forward flow of fluent speech, at least for a non-trivial number
of CWS.

4.3. Relation of dissociation to disfluency characteristics

Although findings of Study 2 revealed no significant relationships between the degree of dissociation and speech
disfluency measures (stuttering-like and total disfluencies, SSI-3, and TSO), there was a significant difference in
most common disfluency type between CWS-D and CWS-ND. Specifically, CWS-D were most apt to exhibit non-
stuttered disfluencies and CWS-ND stuttering-like disfluencies. These findings appear to be somewhat inexplicable,
but may be rendered more comprehensible when considered in the context of the psycholinguistic literature on normal
disfluencies.
Accordingly, it has been suggested that filled pauses (i.e., interjections) may represent an attempt by the speaker

to give him- or herself more time to plan an utterance, whereas revisions correspond to errors that speakers make in
response to insufficient planning (e.g., Clark & Wasow, 1998). Thus, perhaps CWS-D experience developmental lags
in aspects of their language growth, wherein one speech-language domain is slower to develop than another, which
leads to delays or difficulties in planning that are subsequently expressed to listeners as disfluencies. In other words,
that CWS-D produce more disfluencies of the “normal” or non-stuttered variety suggests that this subgroup of children
may have an additional linguistic component to their disfluencies. Furthermore, the fact that CWS-ND were more
apt to exhibit stuttering-like disfluencies in their speech, compared to CWS-D, implies that dissociations in and of
themselves cannot adequately explain stuttering.
In summary, the presence and, to some degree, magnitude of dissociations within the CWS talker group seems to

influence the type and, perhaps, frequency of disfluencies exhibited. Nonetheless, it is also interesting to consider that
dissociations may render the speech-language systems of at least some CWS vulnerable to manifold overlapping or
concurrent processing demands (i.e., communicative, cognitive, emotional) that occur during conversational speech,
as will be discussed below.
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4.4. Interaction between dissociations and increased processing demands

Perhaps asynchrony among the various linguistic domains—occurring within an otherwise “normal” speech-
language planning and production system—may not impact the speaker’s speech fluency until the speaker’s system is
under increased external/internal processing demands. For example, Caruso, Chodzko-Zajko, Bidinger, and Sommers
(1994) studied the effects of increasing temporal and cognitive demands on the speech and language processing of
adults who do (AWS) and do not stutter (AWNS). Caruso et al. reported that increased cognitive demands or “cog-
nitive stress” on the speech and language processes of adults resulted in increased disfluencies and greater temporal
disruptions in the speech of AWS compared to AWNS.
In addition to increased disfluencies, AWS also appear to exhibit decreased efficiency in phonological encoding

processing in response to cognitive stress.Weber-Fox, Spencer, Spruill, and Smith (2004) indicate that AWS andAWNS
have similar phonological encoding systems during tasks in which overt speech production is not required. In contrast,
when compared toAWNSunder conditions of increased cognitive requirements, AWS exhibited increased vulnerability
to this cognitive loading and decreased efficiency in phonological coding processes. Weber-Fox et al.’s findings are
taken to suggest that it may not necessarily be an underlying phonological processing deficit that contributes to the
development of stuttering as much as that system’s vulnerability interacting with increased cognitive loads. Likewise,
when compared to AWNS, increases in time constraints and syntactic complexity may be associated with less efficient
syntactic processing among AWS (Cuadrado & Weber-Fox, 2003), a finding similar to that of Anderson and Conture
(2004) who reported that CWS do not seem to be operating at the upper end of their morpho-syntactic processing
system. And these concurrent “loads” need not be restricted to cognitive, speech-language, and/or temporal domains
but also be added to or even replaced by other domains such as emotional and/or social processes—for example,
speaking in front of the class about a Halloween costume that one is very excited about wearing on Halloween night.

5. Conclusions

Findings from Studies 1 and 2 indicate that the speech and language processing systems of CWS, when compared to
CWNS, are more apt to contain dissociations among subcomponents of that system. Furthermore, such dissociations,
at least for those who exhibit them, are significantly related to the type of (non)stuttered speech disfluencies produced.
Speech-language dissociations, therefore, do not merely distinguish between the diagnostic classification of CWS vs.
CWNS, but also seems to impact the type of behavior that serves the basis for this diagnostic classification, a finding
neither typically found nor reported upon in the empirical literature pertaining to stuttering in young children.
When considering some of the theoretical implications of the present findings, speech-language dissociations may

render the speech-language processing systems of CWS more vulnerable to interference from concurrent processing
demands, whether those are temporal (e.g., pressure to respond quickly), emotional (e.g., emotional arousal during
speech-language planning and production), or cognitive (e.g., formulation of complex utterance) (see Bosshardt, 2006,
for further discussion and empirical support for these notions) in nature. Thus, some preschool-age CWS may exhibit
such subtle deficits in their speech and language abilities during a period of development involving considerable
language growth, which in turn, leads to tradeoffs between linguistic requirements and speech fluency. Perhaps then,
for a subgroup of CWS who exhibit dissociations across speech-language domains, such asynchrony among speech-
language abilities could make it difficult for these children to easily and efficiently establish and/or maintain normally
fluent speech-language planning and production.
For example, these dissociations may represent markers or proxies for less coordinated or synchronous subcompo-

nents of speech-language planning and production systems, a possibility Bosshardt’s (2006) findings and speculations
suggest would render these systems vulnerable to concurrent processing demands. Whether these speculations are
supported by future empirical findings, the presence and frequency of speech-language dissociations in the population
of CWS appears to warrant further empirical consideration. Likewise, such findings pose a challenge to any theory or
model of stuttering solely based on the notion that a frank “deficiency” of or deficit in speech-language causes stuttering
due to the fact that speech-language dissociations can be observed in CWS whose speech-language abilities are well
within normal limits. Taken together—present empirical findings and related speculation—there would appear to be
a need to develop more formal theoretical models to account for this phenomenon as well as its possible influence on
childhood stuttering.
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CONTINUING EDUCATION

Childhood stuttering and dissociations across linguistic domains: A replication and extension
QUESTIONS

1. The primary purpose of this study was to:
a. examine whether children who stutter (CWS) differ from children who do not stutter (CWNS) on standardized,
norm-referenced measures of speech and language

b. replicate and extend the findings of a previous study (Anderson et al., 2005) examining the presence of disso-
ciations across speech and language domains and their relation to measures of speech disfluency in CWS and
CWNS

c. investigate phonological working memory in young children who do and do not stutter
d. examine whether speech disfluencies have an effect on language development

2. The concept of a “dissociation” refers to:
a. the effect of semantic priming on picture naming latencies
b. a mismatch or unevenness in the development of speech and language
c. the fact that stuttering tends to be linguistically constrained
d. atypical or delayed speech and language skills

3. To participate in this study, CWS had to:
a. have a concomitant diagnosis of language or phonological disorder
b. score at or above the 20th percentile on four standardized speech and language tests
c. have prior treatment for stuttering or articulation concerns
d. none of the above

4. Results of the present study revealed that:
a. CWS exhibit significantly more speech-language dissociations than CWNS
b. CWS have clinically significant speech-language disorders
c. the magnitude of dissociations were positively correlated with the frequency of total and stuttering-like disflu-
encies

d. both a and c
5. The authors interpreted their findings to suggest that:
a. speech-language dissociations may render the speech-language processing systems of CWS more vulnerable to
interference from concurrent processing demands

b. speech-language dissociations may play a role in the likelihood of continuing to stutter
c. a mismatch among speech-language processing skills may function as a constraint on phonological processing
capacity

d. all of the above
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