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ABSTRACT

The purpose of this study was to compare the frequency and type of ‘

disflue_ncies elicited by children uﬁth Attention Deficit Hyperactivity Disorder

. (ADHD) and Typically Developing children (TD). Fourteen children age 7-6 to

10-6 years old were analyzed for disfluencies on an Original Story Telling Task

(OST) and a Story Telling Task with Pictures (ST-P) tasks. Conture’ys within-
- word and between-word cla551ﬁcat10n system was used to identify and tabulate
the frequency and type of dlsﬂuenmes The followmg research questions were

-asked: (1) Are children with ADHD more disfluent than their TD peers? (2) Are

the Dlsﬂuenc1es elicited by ch11dren with ADHD qualltatively different from
those elicited by the TD ch1ldre_n? 3) Are the type and frequency of disfluencies

produced on the Original Story Telling Task (OST) different from those produced

' on the Story Telling Task with Pictures (ST-P)?

- A four way ANOVA‘ was utilized to answer all research questions and the

~ Wilk’s Lambda analysis was used to determme 51gn1ﬁcant differences. Analys1s

indicated there were 51gniﬁcant dlfferences between the TD and ADHD

participants for percent and type ‘of disﬂuenc1es. The participants w1th ADHD

. Were sigrnﬁcuntly more disfluent than the TD participants (p=0.046).

Disfluencies were identified by type using Conture” (1990) classification system.

Results indicated that there was a significant difference between the type of

. disfluencies for children with ADHD cornpared to TD children (p=0.023).

Overall the two groups (ADHD and TD) exhibited signiﬁcantly more Normal
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Disfluencies (mean-3.5%) than Stuttered Disfluencies (mean=2.2%). Overall the
ADHD paﬂiéipahts were more disfluent tha;c the TD participants, but the story
telling task did not appear to éffect the disfluencies for either group. Thus
indicating that there was not a significant task effect for either group. The
 difference between the mean perceﬁt .of disfluencies on the OST and the ST-P for
the TD participants was 0.118% and for the participants with ADHD thc;, mean

difference was 0.506%. This difference was "not"s‘igniﬁcant.
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CHAPTERI

Review of the Literature

Research has revealed cons1derable oyerlap between norrnal dlsﬂuenc1es and
dlsﬂuenmes’of persons who stutter (Conture 1990 Gu1tar 1988 Haynes & Hood, .
1977, Peters & Starkweather 1989 Schwartz Zebrowsk1 & Conture, 1990 Ya1r1 &J”“' |
’Ambrose 1992 Zebrowsk1 1995) The basrs of thls observatlon begins w1th an
‘ 1nvest1gat1on of the relat1onsh1p between language and d1sﬂuen01es Stutterlng is
descnbed as a “childhood dlsorder” because the mean age of onset is 4 years of age,
which is an 1mportant penod of language acqulsltlon Many stud1es have observed that
.syntactrc complex1ty, 51tuat10nal var1ab111ty and narrative dlscourse affect the |
| disfluencies of both stutterers and nonstutterers however,, many researchers have -
attempted to clanfy the relatlonshlp by look1ng to populatlons which are not only h1ghly
dlsﬂuent but also speech and language d1sordered

The variety of dlsﬂuen01es pro_duced by various clinical populations has been
studied by a number of researchers (Bloodstein, 1995 ; Chapman & Cooper, 1973;
Cooper, 1986; Devenny, Silyerman,' Balgley, Wall, & Sidtis, 1990; Hall 1996;
Nettelbladt & Hansson, 1997, Patterson & Reed, 1981; l’aul, 1998; Preus, 1990; Roth,
1986; Willcox, 1988). 'I—loweyer,, there are a n'umber of subgroups for which :

- disfluencies are a characteristic feature. . Chapman and Copper (ll973),“ Devenny et

al.,(1990), Miller and Leddy (1998), Preus (1990), and Willcox (1988) examined the

disfluencies of persons with mental retardation and Down Syndrome. It is unclear if




these disfluencies are stuttered disfluencies because reports indicate the presence of

“ordinary” stuttering while others claim it is not stuttering because most individuals with
mental retardation and Down Syndrome lack secondary characteristics. P. Hall (1977),
N. Hall (1996), Patterson and Reed (1981), and Roth (1986) have also described the
disfluencies of learning disabled children; these are described in the child-language
literature as mazes, repetitions, pauses, false starts, and revisions (Nettelbladt & Hansson,
1997). Within this population it is questionable if the disfluencies are stuttered
disfluencies or breakdowns as a result of language formulation difﬁcﬁlties. The
impulsive behavior of children with Attention Deficit-Hyperactivity Disorder (ADHD)
has led a number of researchers to investigate the relationship between impulsivity and
fluency breakdowns in the speech of this population. Like stuttering, ADHD is a
childhood disorder and if there are characteristic disfluencies in the speech of ADHD
children, the differential diagnosis of stutteriﬂg or nonstuttering for the speech-language
pathologists i1s made more difficult. It is thé general purpose of this study to examine the
frequency and type of disfluencies in the speech of ADHD children. However,, a review
 of the research and clinical literature in several areas is required before beginning the
study.

Fluency

Starkweather (1987) describes fluency as a multidimensional behavior, influenced
by a number of different variables, like continuity, smoothness, and rate of speech, the
effort a speaker makes in producing speech, and the thythmic structure of speech. In

short, fluency is the continuous forward flow of speech, and the motor and neuromotor



| ] behaviors of human sound production for the purpose of conveying information through

| language (Starkweather, l9875l Speech should flow urithout hesitation or stoppages,

vvhich is judged by the ease and grace with which a fluent speaker speaks.

An 1mportant dimension to ﬂuency is the ﬂow of 1nformat1on “Language fluency

’ refers to (l) the knowledge of syntactic semantic, and pragmatic rules for conveying

informatlon and (2) the behav1ors, other than speech productlon, that result when people

use these rules” (Starkweather, 1.98.7, 10)." The‘s'e"impo'rtant dimensions of language

inﬂuence the ﬂuericy,oﬁ information ﬂowF or instance,‘ if a speaker is syntactically

fluent he has the ability to encode highly complek 'sentences.v A semantically fluent

speaker has a large vocabulary, to which they have full and ready access; while a speaker

who is pragmatically ﬂuent can successfully respond in a variety of social circumstances.

Finally, ,phonologically fluent speakers have the‘abil.ity to pronounce long strings of

syllables in unfamiliar combinations correctly and accurately (Starkweather, p. 11). All o 3

four types of ﬂuency have an inﬂuence-upon the language demands of a sp'evaker “The
- reason for mentioning language ﬂuency is to make it clear that language ﬂuency does not
" seem to be part of the problem of stutterlng” (Starkweather 1987 p. 1D). There appears
to be a distinction between knowledge and skill and an advanced level of linguistic
knowledge may stress the child’s motor skills. |

. Normal Disﬂuencres

Speech ﬂuency is a normal level of sklll in the-production of speech resulting in

|
|
l
|
|
|
the ability to talk with normal levels of continuity rate, and effort (Starkweather 1987).
‘ Speech disﬂuency is a break in the continuity of speech production Fluency and perrods



of disfluency are a normal developmental proc;ess experienc;:d by young .speakers as
language skills change with age and matﬁration. Guitar (1988) reported that “the typical,
normally noﬁﬂuent child repeats syllables or words once or twice” (p.112). The disfluent
episodes come and go with more frequent spurts during periods of language or gross
motor development.\ These repetitions and hesitations occur iﬁ less than 3% of a child’s
utterances, there are no signs of tension or struggle, and there is usually no awareness of
the prqblem (p- 113). As a child matures, periods of fluency will increase while periods
of disﬂuency decrease. Research hés.reVealed that there is a tendency for the frequency -
- of disfluency in normal speékers to decrease with age (Conture, 1990; Gordon & Luper
1989; Guitar, 1988; Haynes & Hood, 1977; Peters & Starkweather,1989; St‘;irkweather,
1987). " | |

Haynes and Hood (1977) conducted a cross-sectional study that investigated the
frlgquenéy and typé of disfluencies in 30 nogsmﬁeﬁng elementary school children 4-, 6-,
and 8-years old. Th;: purposes of thisA study were,‘to (1) determine if the freduency and
type of disfluencies are related tc; measures of language complexity and (2) evaluate
changes in the disﬂueﬁcy frequency and type as a function of chronological age (p.59).
Language samples were collected ﬁsing general‘ conversation and then analyzed using the
DSS and the occurrence of 8 types of disfluencies: interjections, part-word repgtition,
word repetitions, phrase repetitions, revisions, incomplete 'phrase, disrhythmic phonation,
and tense pause. Héynes and Hood found that the mgar; total words spoken and mean
DSS increased with chronological age and that the mean total disfluencies remained

similar between the 4- and 8- year old subjects. However,, differences were apparent in




theﬂfreq'ue'ncy of occurrence of s'onre disﬂuencies asa ﬁmction of chronological age
(p.61). There was no significant difference in total frequency of disfluencies per 100
words but there was bet\yeen the age groups and the increase in the number of
interjections. Part-word repetitions, phrase repetitions, revisions, and disrhythmic
.phonations demonstrated very little change ~b’etn:/een age groups while both groups :
demonstrated a decrease in the number of word repetition as chronological age increased

(p. 69). | "

Haynes and Hood (1977) concluded that a trend was ev1dent in the decrease of the
frequency of disfluenciés and an incréase of chronologlcal age The topography of the
 disfluencies were 51gmﬁcantly altered as an 1ncrease in chronological age, especially w1th
the increase in the number of interjections used. No high correlation between the |
language and disfluency variables tvere found 1nthls study; however,, the ‘author's
suggested it was a result of using the DSS as the single measure of the child’s syntactic
complexity and found this measure al_one Was not sufﬁcient in differentiating fluent from
disfluent children (p. 71). |

Peters and Starkweather (1989) compared the normal and abnormal disfluencies
of persons. who are normally nonfluent and those who stutter throughout their l1fe span A
In this comprehensive review, they concluded that typlcally developing children increase
their motor control through out the preschool ye'arsA. The coordination of speech is more

consistently timed and better organized. As a result, there is a reciprocal increase in rate,

coarticulation, and a decrease in vocal reaction times and infantile speech patterns (p.

305). Children’s speech becomes more continuons, smooth, and accurate in




pronuxieiation. As a child’s linguistic skills improve the communication demands of the

parent increase. Parent’s rate, length, and complexity of sentences continues to increase

‘which leaves the‘child a few steps behind, thus, creating a linguistic demand for the child..

While the child with I}exmal disfluencies can make the adjustment, he is likely to
experience periods of disfluency. F ortypically developing children there is a decline'\in
the number and shift in the type of discontinuities between the ages of 2, 4, and 6 (Peters
& Starkweather, 1989).

Duﬁng the eeriy school years, normaﬁy disfluent children continuelto.develop
more adult-like motor speech coordination. Their speech productions become more
eutomatic and the rate, length, and compl_exity. of utterances continue to increase. At this
time it is also imﬁortant to consider the decrease in the use of silent pauees and an
increase in the use of parenthetical rémarks like “Iyeu know what I mean”. Peters and
Starkweather (1989) explained that the use of parenthetic_al remarks is a reflection of a
more sophis";icated control over utferzince continuity as a result of a growth in
metalinguistic and Vocabglary skills (p. 3 10).

As yoeng ehildren develep met(;ﬁcaiiy and linguistically, normal disfluencies
occur, especially if the demands exceed the ch11d’s capa01ty It is the overlap between
normal disfluencies and those of an ;n01p1ent stutterer, which make the diagnosis of*
stuttering difficult (Conture, 1990; Gultar, 1988; Peters & Starkweather, 1989;
Starkwéathef, 1987). For children who stutter, their disfluencies are similar to normal
disfluencies, yet they occur at an ai)nonnally high frequency. \The duration of repetitions,

prolongations, and pauses are accompanied by abnormal amounts of effort, avoidance



'and coping behaviors (Conture, 1990, Peters & Starkweather, 1989; Schwartz,

Zebrowski, & Conture, 1990§ . Starkweather, 1987; Yairi & Ambrose, 1992; Zebrowski,
1995). - |

Cont}ué'( 1990) warns that thg biggest problem in differentiating children who stutter
from those who do not is the observed overlép in fhe number and nature of speéch

~ disfluencies exhibited. | |

' Characteristics of Stuttering

Stutteri_ng can be descgribéd by itysv,‘p‘finil‘ary sympt\o:ms:.‘abnormélly high frequepcy
and long durations of soimd,- syH_aBl%; é}iﬁdﬁ_'\;;ir"d{répqtit;ion's ,‘andsiabnormall}"r high
frequency and loﬁg' durationsl of soun.‘c-f p‘r\_blp’r’}gzﬁil("),ﬁsﬂ and paﬁses (Stgrkweathe; 1987,

: P. 13). There are usually acéombanyi;g 51gns ‘of; tensio‘n a‘nd‘ effort e\‘/ide‘nt either

: a‘cousﬁcglly or physic;,'ally. Other s'ymb}cofn,s éan be avoidance of sounds, words, or

. situations and jncrea’sield,fear énci anx1ety invrevspcb)rglse to speaking situations. The person

who stuttérs 'ina_y develop strategies in _orde'r: td copé with the §mﬂeﬂng behavior_s that are
" helpful initizilly, ho‘vx;e\}er,"latc;r“beéoxﬁei part of the struggle 'Cd’nture (1990) explained

- tha;1t stuttering onéet typically ‘t;e gins at ';he mean age of four years ;)"ld.r Itis usually |

'graduél and episc;ai;:. Disﬂuencigs of preéchool ,chil&ren Wilp stutter are usually
characterized by whole wérd’repétitidns énd iptelj ections; however,'ltl‘lere are
developmental changes ‘vthat'oécur‘pver timé viieading 'Fo part-word repetitions and the
insertions of the st;hwa (Starkweather, _1587; Guitar, 1988;:Peter§ & Starkweather, 1989;

Conture, 1990)."



'Yairi and Lewis (1984) examined 2- to 3A-year old children’s disfluencies at or

around the onset of stuttering and cbmpgred them to fcheir noi‘rﬁally disfluent peers. The
results indicated differences in the fréqﬁeﬁcy and types of disfluencies betwéen the two
‘groups. On average, the stuttéring childrén were three and a haljf times-more disfluent
overall than their n(‘);mally disfluent peers (21.54 vv. 6.16 per 100 syliablésj. Yairi and
Lewis concluded thai the overall frequenc_:y of speech disﬂueriéieé decréase over tirﬁe.

. Schwartz, Zebrowski, and Conture (1990) also assessed the number and nature of
behaviors associated with stuttering 1n young stutterers close to stuttering onset. Teﬁ
young étutterers with a mézi:n age of 4:1 years old were‘examined within ’lﬁ months of
stutteriﬁg onset as reported by t'heir: mothers. Schwartz et al. an;llyzed a convérsational '
épeech sample that occurred between mother and child. The résuits indicated that all ten
of the children exhibited be}laviofé in association with their stuttering. The most
frequently produced stuttering types w;:re sound/syllable repetitiéns or sound
prolo;.ltgations. Results also revealed a méde’rate correlation between duration of the
interval between the onse.t‘of stuttering and déta collecﬁon with -the most frequently
occurring speech dysﬂuenéy. ) Sch\;\rartz: et al. cbnéluded that the ﬁndings sﬁpport tixe
A hypothesis that all children who sﬁﬁter, re’gardiesyé‘of the duration from the onset of the
problem, produce bchavibr% in -aié‘s-c'j'ci‘ation‘:izvi‘tﬁ‘their stuttering (p. 83). This study did not
find a felatidnship between c;hroﬁolqgical»agé and (1) the frequency of stuttering, (2)
duration of stuttering, (3) type of stuttering, or (45 number and ‘v‘ariety of associafed

behaviors, thus, suggesting it may be more important to concentrate on differences or

changes in vstutte'rin,g type (p. 84).



-processes, neurological or otherwise, that are taking place within this specific age range

Yairi-and Arribrose (199‘2)vstudied the onset of stuttering in relation to gender,
age, éenetic background, stress, type of onset;l andustuttering severity in 87 preschool
children Data was collected through parent interviews‘and-a standardized questionnaire
within 12 months aﬁer first diagnosed Researchers also analyzed a 30-40 m1nute parent

child 1nteract10n ‘Results indicated that eh11dren under age 3 are at the greatest nsk for

beglnnlng stuttermg. Results are skewed however there was a large dlfference in the

mean age at onset between males and females wrth females exhibiting an earlier onset.
Other results 1nd1cated that 44% of the mothers reported that onset of stuttering was
sudden, more reported an experience onset w1thout pnor, physrcal or emotional stress.
The stuttering behaviors ’were rated mild for 76% and moderate for 28% and there was a

high familial incidence and related to gender Despite these ﬁndmgs there was not a

. statistically SIgmﬁcant relatlonshlps between any factors Ya1r1 and Ambrose concluded

that the “large number of subjects that began stuttering at such an early age should draw

more attention to a posSible relationship between the onset _of stuttering and maturational .

22

(p- 787).

Characteristics of stuttered speech can be divided into core and accessory

behaviors. For instance, core behaviors would be part-word repetitions, prolongations,

" and blocks. The frequency and duration with which these cofe behaviors occur
' determlnes the seventy Accessory behavrors are the behavrors used in an attempt to -
| postpone, 1nterrupt escape from avord or dlsguise the core behavrors They seem to be

~alearned way of coping with the core behaviors (Starkweather, 1987, Conture, 1990).




- Peters and Starkweather (1989) described the-development of stuttering and.
explained that there is overlap between the stages of development. They describe three
aspects of stuttering that change with development: (1) speech motor behavior, i(2).

: linguisti_c knowledge and perlbrmance, and (3) social, emotional, and cognitive behavior.
Preschool is the phase ot’ life in which. stuttering usually begins and it is not associated '
with physical or emot10nal stress. Preschool children who stutter, when compared to
children who do pot stutter, have speech motor skills that are less well developed. They
react less qulckly to external stlmuh, speak at a sloWer rate, have more frequent errors,
- and show unusually h1gh frequency and duratlon of repeated elements (Starkweather
- 1987; Peters & Starkweather 11989). The 11ngu1st1c demands for a preschool ch11d who
stutters result in the use of less complex langﬂage than that of their pee'rs suggesting that
formulation of language may make stuttermg more hkely When stuttenng first begins
the preschool Chlld demonstrates little-awareness; however gradually through this ﬁrst
phase the child begins to develop a negative attitude toward stuttering and speech, and
thus develops emotlonal reactions |

- The next phase of development descnbed by Peters and Starkweather (1989)
1ncludes the early school years between the ages of 6 and 12 They warn that if the
patterns of stuttering 'haveT not ‘been removed they will bec,ome‘l re51stant to change. Tt is at
- this time the child begins to-react to his‘ stuttermg rvlvith‘tension’ struggle and avoida'nce
, h(Starkweather 1987 Peters & Starkweather 1989 Conture 1990) As the lmguistrc 3
demands for these. children increase’ stuttenng moments can become more severe and B

" more frequent. An 1ncreased vocabulary, longer sentences,‘ greater pragmatic variatrons .

10



demand more from the child’s motor‘speech skills. It is also at this time that' growing‘
O .awareness that stutterlng isa deterrent to success that leads to further reactrons to’ '

’ 'stuttermg hke av01d1ng speech pretendlng to not know the answer, and changlng words.

These strategles are all des1gned to hlde or minimize the problem Toward the later part

of thls phase the ch11d beglns to reahze he has a problem resultlng 1n shame
. embarrassment gullt and a sense of farlure asa speaker
Srmllarly, Zebrowsk1 (1995) prov1ded a summary of selected representatlve
”research in the topography of early stuttenng L1ke Starkweather (1987) Peters and
Starkweather (1989) and Conture (1990) Zebrow:h descnbed the features of drsﬂuency
produced by young chrldren who exhrbrt beglnnmg stuttermg and how these behavrors '
might d1fferent1ate chlldren who stutter from thelr normally dlsﬂuent counterparts In a’

4 " review of the frequency of speech dlsﬂuencles Zebrowsk1 found that chlldren who
stuttered were at least twice as disfluent as nonstuttenng chrldren In regard to the type
and proportlon of speech d1sﬂuenc1es Zebrowskr (1995) concluded that regardless of

| age or the duratlon of the 1nterva1 between data collectlon and onset, there i is considerable

overlap between chlldren who stutter and the1r nonstuttermg peers n the types of

dlsﬂuenmes that produced” (p- 79)

) Language and Dlsﬂuenmes '
The relatronshrp between the develo‘pment of stuttering and language acquisition
is not clear; however research documents many factors whrch 1nﬂuence ﬂuency, or may

be related (Hall, 1996; Logan&Conture 1995 ‘Ratner, 1995; Scott et al 1995

Srllman& Leslle 1983 Sllverman & Ratner, 1997 Starkweather 1987, Wall & Myer,
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- 1982; Weis & Zebrovvski, 1994;). "R'esearch has found that duringv'periods of language

acquisition, stuttering onset is frequent_ly ol)served (Wall &;Myer"s, 1982; Yairi &
Ambrose 1592)‘. Wall and Myers (l982) completed a comprehensive revievv of the’
lrngulstlc factors commonly associated with nonnal dlsﬂuen01es and early stutterlng
They concluded that the development of nonﬂuen01es of normal communication »
- development ‘and perhaps the‘disﬂuencies of stuttering are related to language. acqulsition
- (p.447). The' purpose of their revievv'was to examine the emergence of normal |
nonﬂuency, the relationship between early stuttenng and. language acquisition, and the
psychohngurstlc aspects of stuttering in young children (p. 442) Although the
) relatlonshlp between ﬂuency and language is not clear, research has found several
notable factors: | |

) Colburn and l\/lysak (1982) investigated the fluency of speech production of 210 3
year old'children, beginning to produce multiword utterances; focusing on the specific . -
syntactic structures. They determined that the increases and decreases in disfluency were
cons1stent with development of particular structurés, Developmental dlsﬂuency appeared
to attach itself to structures that were learned and used regularly (p. 424). For instance,
| an early developing structure is “recurrence”.’ ‘Initially there was a loss.of smooth
forward flow of speech dunng productlon of these syntactic features and as mastery
1ncreased dlsﬂuencles decreased. As new structures were 1ntroduced like utterances
' conta1mng more than one semantrc-syntacnc structure, d1sﬂuenc1es decreased as mastery

-increased. Ratner (1995) similarly observed that normal disﬂuencies.increased with
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attempts to produce difficult or newly mastered grammatical structures; however,, the

disfluencies would decrease when mastery‘was attained.

Sillman and Leslie (1983) reviewed several studies and explained that it is
important, when comparing fluency, to analyze the ease with which verbal information is
organized. As a child matures, organization and execution of language is clearer,
resulting in & decieased number of disfluencies with increased chronological age. As the
child develops more language awar'eness he becomes more sensitive to the need for
phonological, 1ex10a1 morphologlcal and syntactlc iepalr ”i‘hiS sensitivity can disrupt
the production of language ﬂuency by 1nterfer1ng w1th verbal planmng Planning and
self-correction indicate deliberate selectlon (or reselection) and correction of linguistic

¢lements to meet social expectatlons for effective commumcauon (Sillman & Leslie

1983). Planning and self-correction abilities vary among children and creates a

o temporary gap between awareness of what is known at any spemﬁc developmental level

and how that knowledge is apphed ina partlcular dlscourse context (Slllman & Leshe
1983), | -

Accoiding to Wall and Myers (1953), psycholmguistic inﬂuences on fluency are
.importa.nt to consider when iooi(ing at information flow and organization. They stated
that ﬂuency can be related to the pauses that occur because of syntactic organization of .
sentences or the effect of cOnstitpent structlires, meaning the sf)eaker is involved in the
cognitlve process of sentence planmng (442) Several studies have exammed this

influence of sentence structure and planmng and its effects on ﬂuency
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Gordon and Luper (1989) investigated the differences in the frequency of

disfluencies of thirty-six ,2;-, 5-, and 7-year-old nonstuttering children as syntactic

. complexity varied'ln a sentence imitation and a sentence-modeling task. Results indicated
that there was an effect of age in relation to the freQuency of disfluencies in nonstuttering
children. The 3-year-olds exhibited ‘tvhe _greatest mean number of dis‘ﬂueneites’ followed
by the 5; and 7-year¥olds. The obseryed decline in the number of disfluencies with an
1ncrease with chronologlcal age is cons1stent w1th other ﬁndrngs which suggest the -

| number of dlsﬂuen01es decrease as chlldren get older (Starkweather 1987, Starkweather
& Gottwald, 1980 Peters & Starkweather 1989 Conture 1990) A significant dlfference ,
in the number of d1sﬂuen01es among the three sentence types for all age groups was-also

' demonstrated Gordon and Luper (1989) suggested that the dlsﬂuenc1es of nonstuttermg

- children are 51gmﬁcantly affected by syntact1c complex1t1es In addltlon all subjects

demonstrated an increase in the number of dlsﬂuenc1es during the sentence modeling as ‘

compared to the sentence imitation tash. The authors concluded that the sentence. -

7 modeling task required greater language formulation. This was linguistically demanding
and resulted in an incredse in the number ofdisﬂuencies. »

Gordon (1991) examined the effects of la”ntguagefelicitation tasks on disﬂueneies

in young stuttering and nonstutte'ring c‘h‘im@ fShel compared 7 children who stutter to 7
children who do not stutter on the 3same language elicitation tasks as Gordon and Luper

(1989). Results 1ndlcated that the stuttering subjects exhibited more disfluencies on both

~ tasks, yet the dlfference was not statlstlcally different. There were marked differences

between groups for the number of same specific types of disfluencies. The stuttering -
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group had noticeably more part-word repetitions, disrythmic phonations, and more word

repetitions (p. 282); yet the nonstuttering group also exhibited some types of disfluencies
commonly associated with stuttering (p. 283). This finding illustrates Conture’s (1990)
idea of “behavioral overlap” between stutterers and nonstutterers. Also, Gordon (1991)
found a significant interaction between number of disfluencies for both groups and the
demands of .each task. For instance, the modeling task, a more linguistically demanding
task due to language processing and formulation, was more difficult for both
nonstutterers and stutterers. Gordon (1991) concluded that the “abnormally high,
linguistic demands of the modeling task may have exceeded the subjects’ normal
capacities” (285), resulting in more ﬂué’ncibreakdbwns.

Logan and Conture (1995) assc‘sgfe‘dk lgr{g,t‘h,‘ grammatical complexity, and
articulatory speaking rate differences in disﬂuencies and perceptibly fluent .
conversational utterances-produced by 3-5 year-old males who stutter. Results indicated
that stuttered conversational utterances were significantly longer than the perceptibly
fluent conversational utterances produced (150). These researchers suggested that the
differences in the leﬁgﬂl of the utterances are independent of articulatory speakingl rate,
but not independent of grammatical complexity (1"5 1). However, results of the DSS
analysis determined no sigm'ﬁcant difference in grammatical complexity. Even though
there were no statistical differences in the grammatical complexity one reason for the
increase 1n disfluencies could be that that particular disfluent grammatical structure

- exceeded the capacities of the speaker.
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Silverman’énd Ratner (1997) compared foulfteeh adolescents (7 ;vho stuttered and
" 7 who did not) on a sentence imitation task and evaluated how syntactic complexity
interferes with ﬂﬁency. These authors wanted to determine if stutteﬁng was more likely
to occur on major syntactic boundaries and if stuttering varied as a functibn’ of syntactic
complexity (p. 95). Results indicated that both stutterers and nonstutterers increased the
number of 'nopna] disfluencies as syntactic complexity incfeased. Moreover, cert?in
sentence types seemed to present linguistic challenges for both stutterers and
nonstutterers as manifested by an increase in the number of disfluencies. They concluded
that these effects appeared to be minimal as the child reaches adolescence, meaning |
utterance complexity contributed little to fluctuations in stuttering frequency (p. 105).
Effect either plateaus or are nonfactors. as children stabilized the use of rules (Coburn &
Mysak,1982; Gordon & Luper,1989; Silverman & Ratner,1997). Results of this study
supported the idea that as chronologica_ll age inc;eésed the nﬁmber of ﬂpency b;eadeWns
decreased due in part t-é the stabilj'zatior»l‘ of language development rules.

Conversational speech and the speaking situation have also been explained in the
study of the. relatiénship between language and disfluency. Yaruss (1997) examined
situational variability in the conversational speech of chilciren who stutter. V,ariabilit}; is
one of the hallmarks of étu_ttéﬁng (p'.n_,l 87) ;::Yaqlss éompared speech fluency of preschool
children in five different sifua%i(;ns; (1) story ret’elling,‘ (2) picture description, (3)
conversation while playing with parent, (4) conversation while playing with the clinician,

and (4) conversation while playing with clinician when experiencing increased

communicative pressure (p. 190). The purpose was to examine the relationship between |
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situational Vanablllty, frequency and type of dlsﬂuenc1es and to determine Wthh
- 'srtuatrons were more 11ke1y to result in the greatest degree of varrahlllty It was revealed
E that'a signiﬁcant difference in the frequency of disﬂuencies among situations exists The
. lowest frequency of less- typlcal disﬂuen01es were exlnblted during ¢ plcture description”
B and story retellmg, suggesting that tasks 1nvolv1ng conversational partners were llkely
b ‘to ellclt more d1sﬂuenc1es than tasks 1nvolv1ng monologue
Wels and Zebrowsk1 ( 1994) compared the narratrve abilities of 16 children (8
“sfutterers and 8 nonstutterers)l ona story-retellmg vtask and completlon of three original
)stori‘esv; ‘The"s'ubj ects were asked to completethree oral narrative tasks: a story retelling to
a “naive hstener a retelhng of the same story 0 a’ lrstener who was already familiar with
_that story, and the creatlon of three orlgmal stones (p 43) Results 1ndlcated that most
' stutterers produced shorter stones that had fewer completed episodes. than those produced
* by their age- and gender-matched peers. 'Nonstutterlng subj ects produced a higher
proportion of mazes. Weis' and Ze’brownski‘concluded that because mazes for the two
groups dlffered 51gmﬁcantly when compared across the two story retelhng tasks and the
three onglnal stones produced the “densrty” of maze productlon appeared to be affected
dlfferentlally by the type and dlfﬁculty .of narratilve'task employed and its difficulty (p.
. 51). Weis and Zebrowski (1994) explained that the stutfer_er,was unable to demonstrate a
more dynamic repertoire of narrative cornpetencies when there was an increased -
, challenge to remain ﬂuent (56)
Hlll (1995) explamed the relationship between task demands and disﬂuenmes in

5-year old nonstutterers during a sentence 1m1tat1on, sentence modeling, and storytelhng
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taSk’é. Statiéticéliy significant differené{es in disfluency produ.ction were repqrted ; '
between the séntence imitation and éentence modeiing 'tasks? sentence imitation and story
s “telling task; b}it not between the Sentence Modeling an‘c‘i Storytelling tasks. Results
indicat‘ed that as the complexity of thé ﬁai‘raﬁvé increased so did the number of
disﬂﬁeﬁcies (p. 81). She concluded that “the_relationship between disfluency production
éﬁ)d complexity appears to be related to the subjects’ attempts to linic together elements of
the stor3; iﬁ a siﬁgle cohesive unit” (p. 82).
, Scc;tt, Healy, and Norris (1995) compared 12 children who stutter and aée
| matched‘noﬁpally fluent peers org a story-retelling task. They analyzed the inclusfonof
story g‘raiﬁmér components and level of sophistication. The purpose of this study was to
determiné if éhildreﬁ who stutter produc'eci le;s sophisticated narraﬁVeg when compared
: to théir normally fluent peers. Additionally, t'h‘ey‘ wént_ed to determine if the number of
disﬂuenciés prodﬁqed dunng story-retelling tasks were relafed to the s;)phistication of the
narratﬁ/e stfuctﬁre. (p.282). Resﬁlts indicated that differences specified were not
statistically different. Scott etal. (1995) concluded that for some of the clﬁldrén in the .
study ‘-‘subtle language impair‘mént may be a component of the ﬂuency.problems”
tp.287). Organization and relating infofmation.i‘n a structured manner may have placed a
demand on the child’s langLiage system. As aresult, there was an increase in'the numbe;;
‘ ‘of disfluencies, or in an effort to avoid &isﬂuencigs thé child used less complex narréltive
structures.
. Ail»fac‘;ors éonsidefed, the development of nonfluencies, norrﬁal communication

dévelopment, and perhaps the disfluencies of stutterers, are related to a number of
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language variables. Research notes, that there is a'relationship bettzveen languageland

: rluency (Hall, 1996; ‘ Logan & Conture,u 1995; Ratner, 1995; Scottetal., 1995, Sillman
& Leslie, 1983; ’Sl’lvennan & Ratner, 1997; Starkweather, 1987; Wall & Myer, 1982;
Weis & Zebrowski, ‘19'94;). F or the most nart subjects inzthe studies that examined the
relationship between language and fluency did Inot have clinically signiﬁcant language

- ':disorders. However,, s'or'rle researchers have commented on or’examined subjects on the
- two extreme ends of the language continuum — language precoclous and language

- 1mpa1red chrldren |
Enger Hood, and ‘Shulman (1988) observed the language and fluency

charactenstlcs of chrldren judged to be “lmgurstrcally precocrous talkers” . These

- researchers studied twenty children between the ages of 39— 85 months All children

attended a private school for grfted children who proved to have language skills “higher
than expected of normal chrldren of ‘the samevchronolo_grc_al age”. The children were

: asked to discuss topics about their favorite toys, ’tele.visions shows, and hobbies. | Results
1ndrcated the subjects used language charactenstrcs of older children. The younger

- ~ch11dren were more dlsﬂuent on 5 91% of words spoken wh11e older children were

T 72% These results were not in agreement with other studies that indicated that as

h chrldren mature therr drsﬂuencles w111 decrease The authors suggested that the
drscrepancy could be due to the chlldren s use of more complex language. In using more
. complex language, these ch11dren 1ncreased therr grammatlcal load’ by speaking over

‘: thelr hngurstlc processrng and encodmg systems That is, the highly verbal and

) llngulstlcally sophlstlcated preschooler may have exceeded the capacities of their
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linguistic processiné and encoding system to the extent that the overload resulted in{
ﬂuency disruptions or breakdowns. Starkweather and Gottwald (1990) speculated that
the linguistically inferior an& lingﬁistically superior ﬁlay be at risk for stutteriﬁg. They
qsed a similar “Demands and Capamjties Model” to explain tileir premise.

Adams (1990) explained the premise of the Demands and Ce;pacities Model
(DCM) as “fluency breaks down wheﬁ eﬂvironmental, énd/or self-impqsed demandé '
exceed the speakers’. ébgnitiﬁe,’ llinguistic, motoric, and/or emotional capacities for
respbndihg”. (136). Starkweather and Gottwald (1990) explained that the DCM “is not an
explanation for the étiolégy of stuttering but instead asa way of organizing what is |
known about the development of fluency and'stu.tter‘ing 1n éhildren” (143). Aé ﬁoted
earlier, the relationship between language and fluency is uncleér, yet there are ;/ariables
which are influential. For instance, stﬁtterin’g 1s likely to .occur at locations and,s'ituations~
that are linguistically démanding '(Co.lburn & Mysak, 1982; Starkweather, i990; Scott

et.al, 1995; Weis & Zebrowski, 1994; 'Yaruss, 1997; Gordon & Luper, 1989; Gordon,

.1991; Silverman & Ratner,1997) and linguistically jsﬁperior children become more

disfluent on linguistic forms they are just Beginnihg to use (Starkweather & Gottwald,

1990; Eﬁger etal., 1988). For both ithe_ ljnguistically superior and linguistically inferior,

- “language can be a deménd by itself hoWéVef; it can also place a strain on the child’s

motor capacity” (144).

. The disfluencies of the linguistically precocious child may demonstrate an

_ imbalance in the child’s capacities for fluent speech as a result of the linguistic overload

_from high-levél semantic, syntactic and otheflingui,stic features on a still developing
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b . neurologlcal motor and cogmtlve system It is reasonable to assume that 51m11ar effects

:mlght be observed ina hngu]stlcally 1nferior child. In this, normal or excess1vely high
- demands for ﬂuent speech mlght exceed the chlld’s inferior capacrty to produce an N
utterance ﬂuently ' | |
P Hall (1977) rev1ewed two cases of language dlsordered children who became '
p excesswely disﬂuent durmg 'the course of language therapy She proposed that
disfluencies occurred asa result of the struggle to cope wuh the subject’s efforts to
'master new language skills (p. 364) Further evaluatlon of the. two subJects revealed |

| severely 1mpa1red language ab11‘1t1es;.early 'syntax‘levels, and abnormal fluency patterns.

After an extensive 6-week summer residential program, both subjects became excessively

disﬂuent. However,, as language skills‘ 1mproved, dis'fluencies decreased. P. Hall (1977) '

suggested that childrén: w1th abnormally developing language skills experienced
dlsﬂuencres during language acqu1s1t10n similar to children with normally developmg
‘language skills dunng language acqursltlon {p. 367) Also, -as the language skills
| improved, the dlsﬂuencies decreased (p 367 ), suggesting that as a balance between
. capacmes and demands develops a decrease in drsﬂuencres occurred. |

N. Hall (1996) examined the changes in language and ﬂuency in9 children with
language drsorders as measured bya battery of language tests and an analysrs of -
,'spontaneous speech samples Research suggests that fluency may be a signal for
. variation in language defvelopment, at least for some children w1th language disorders.
Results indicated an association betvveen improved language and greater ﬂuency.~

Although a maj ority of the subjects demonstrated higher-than-average rates of total
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disﬂuenmes a complementary decrease in normal type and stuttered type disﬂuenc1es
‘were noted. From these results two patterns emerged. The first suggested that « continued
impairment in expressive morphosyntactic skills appears to produce greater frequencies
of stuttering-type disﬂuenci_es than observed in other subjects”‘ (p.25).- Second, subj ects
“continue to present increasedldisiluencies on follow-up, hoyvever, normal‘types of
disﬂuencies‘pr-edominates;” (p.26). | |

' Researchers have inyestigatetl many factors, which'intlue_nee the ﬂov,v.'of
information for both persons who stutter and persons who do not, resulting in populations
that are atypical ie. due to language impairrnents, learning.disabilities, and coghitive
delays. o

Atypical Stutterer

St. 'Louis (1986) says that an“atypical stutterer is one whose “atypicality” results .. |
from “cultural inﬂuences, gender, severity, psychological adJ:ustlnent? ‘cognittive- ability,
symptom complexity, and known neurogenic etiology” (p.4}. Within the population of
children who stutter there are those who are disﬂuent yet thereis a difference‘in their
;d1sﬂuenc1es Curlee (1999) describes this type of stuttermg, “4 dlfferent but related
‘disorder of ﬂuency For the purpose of this " paper we will 11m1t the discuss1on to certaln

atyplcal” populations The problem of stuttenng seems more complex when we see
features of dlsﬂuency in the speech of other special populations For instance
~ disfluencies have been noted in the followmg specral populations: chlldren imth mental
retardatlon (Bloodstein, 1995; Chapman & Cooper; Cooper, 1986 Preus, 1990), children

with Down Syndrome (Devenny et.al., 199(l; Miller & Ledtiy, 1998; Willcox, 1988), and .
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- children with language impairments (Hall 1996; Nettelbladt & Hansson, 1997, Patterson
& Reed, 1981; Roth, 1986). - '
Several studies have examined ’the prevalence ‘and nature of stuttering in the

.me.ntally retarded population (Bloodstein, 1995; Chaprnan & Cooper 1996; Cooper,
1986) 1ndrcat1ng a hrgh prevalence In Bloodstem S comprehens1ve review of several
| lwstudles he reported the prevalence of stutterrng in the mentally retarded populatlon as far
hrgher than the 1% prevalence of stuttering that is usual in the general populatron (p.258).
Smce itis clear that dlsﬂuenmes ex1st the greater questlon is are they the same as
stuttered drsﬂuen01es Again reports are contradlctory, some explalned that persons w1th
mental retardatlon lack the secondary charactenstlcs 1.e. awareness, fear and av01dance

" so the disfluencies must be drfferent léloodstem stated that a considerable amount of

B ordmary stuttenng in rts early stages is accornpan1ed by associated features (p.259). In

4genera1 the nature of drsﬂuen01es in the mentally retarded populatlon could be

| accompamed by other dlsorders of speech and language (Preus 1990) Although there
~ are some differences, the disfluencies of persons with mental retardatlon are snmlar to the
disfluencies of stutterers with normal 1nte111 gence |

Chapman and Cooper (1973) observed stuttenng behaviors in 36 of 1,467

- residents of a state 1nst1tutron for mentally‘retarded persons. In thelr study they “
determined that the incidence' lof Istuttering in an institutionalized mentally retarded
populatlon was 3 02%. “The 1ncrdence of stuttenng in an 1nst1tutlonahzed mentally

' retarded populatlon was found to be higher- than the 1n01dence generally reported in the

non-retarded populatrons or in persons of an equlvalent age range” (p. 155)




. Cooper (1986) pointed out that the prevalence of stuttering increases as the

severity:of retardation lncreases (p.126). From his review several important points were
" : made For 1nstance he explarned that some studles revrewed found no srgmﬁcant
| dlfference between the types and frequency of dlsﬂuenc1es found in their retarded adults
: and frequency ‘types observed in pr_eschool children (p. 130). A stronger relatronshrp was
révealed hetween disﬂuency frequency and types between adults with mental retardation
'who Smtter and nonstuttering retarded adults than nther_e was between 'hoth.'groups of
~ mentally retarded adults andv"the di'sll‘uency types observed ’in'p‘reschoolers (p. 130).
. ‘Withjn the‘population of persons wrth mental retardation, researchers found an -
even hlgher prevalence of dlsﬂuencles in persons ‘with Down syndrome (Bloodsteln
- 1995; Cooper 1986 Devenny et al 1990 Miller & Leddy, 1998 Preus, 1990
: WlllCOX 1988) Prevalence has been noted as hlgh as 15-60% (erlcox 1988) and 40%
for those w1th m11d-moderate retardatlon with Down syndrome (Devenny,et al., 1990).
Bloodstein reported an unusual'ly thh prevalence of stuttering in “‘pe'rs‘on's‘ with Down
syndrome, approximat'ely 33 percent. VI;)e‘spite the high_prevalence, there are some
‘ researchers who characterize the disfluencies in the Down syndrome population more as
clutterlng than stutterlng Some speculate that the dlsﬂuencles of. 1nd1v1duals w1th Down
* Syndrome may be related to language dlfﬁcultles (Bloodstem 1995; Cooper 1986;
Devenny etal., 1990 Mlller & Leddy, 1998 Preus 1990; Willcox, 1988).
Cooper ( 1986) reported that cluttenng is a central language drsorder charactenzed
by short attentlon span 1mpa1red artlculatlon a rap1d speech rate w1th frequent breaks in |

the ﬂow of speech, and a Tack of awareness of the dlsﬂuencr_es (p. 132). In Bloodstein’s
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review of the llterature he found an exceptronal amount of speech 1nterruptlons in the

speech of persons wrth Down Syndrome Bloodstem ( 1995) reported that disfluent

o subJ ects vnth Down syndrome achleved poorer ratlng of 1nte111g1b111ty in conversatronal

speech than ﬂuent speakers whlch suggested their drsﬂuen01es are more characteristic of

| cluttenng that stuttenng” (p 260)

| Ina comprehensrve revrew of speech and language skrlls of persons w1th Down
syndrome Mrller and Leddy (1998) reported that persons with Down Syndrome may

. exhibit ﬂuency problems however 1t was not clear 1f these dlfﬁcultles were speech-

based or language-based dlfﬁcultles These mdrv1duals had partlcular trouble acqurrrng )

productlve language skrlls Comprehensron skrlls exceeded therr productron skllls thus
comprehensmn skllls were comparable to. therr nonverbal mental age (p.164). Miller and
‘Leddy descrlbed three possrble T€aS0NS for a hrgher prevalence of dlsﬂuencres w1th1n the
,Down syndrome populatlon There isa hlgher prevalence of stuttenng in Down

B syndrome when compared to others w1th developmental drsabllltres however there is -
drsagreement on whether these dlsﬂuencres are the same (p. 168) One reported difference
3 is the absence of secondary behavrors of 1nd1v1duals wnh Down Syndrome as seen in

: persons who stutter by Bloodstem Not only was there a high prevalence of stuttered

dlsﬂuencres 34 % in 1nd1v1duals w1th Down Syndrome but also approx1mately 29.8% of

these cases exhrbrted secondary charactenstrcs mamfested as av01dance behav1ors (Preus
_ 1972) Preus concluded that the drsﬂuencres ethblted by 1nd1v1duals with Down
“ Syndrome may be cla551ﬁed as genulne stuttenng” (p 261). Copper (1986) reported that

“Down syndrome is often assocrated w1th dlsﬂuent speech pattern where stuttenng-hke
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| elements are rather pronounced while elements of ‘normal’ disfluency, though present in
a considerable amount, are relatively de-émphasized”‘(p. 131).

Willcox (1988) compared the spgééh sampleé of persons with Down Syndrome
and develdpmentally normal subjects matched for lénguage age. Willcox reported that
subjects with Down Syridrome éxhibited core character-isticl:s of stuttering — whole and
pért word repetitionsl, and prblongations (p. 15'4). The purpose of the study was to assess
the extent to which the non-fluency in Down Syndronie was similar to normal non-
ﬂuency. A comparison of spontaneous speech of five persons with Down Syndrome.to
five developmentally normal subjects indicated that the total number of non-fluencies
differed between the two groups. The mean for the subjects with Down Syndrome was

< greater than f& the controls. Further analysis indicated that the percentage of
nonfluencies fall within the normal range; yet some disfluencies exhibited by both tg“rouphs
were characteristic of typical stilttering (p.166). Other differences noted between the
groups could be related to prqblems at the level of pianning syntactic structures or lexical
selection. It seemed the subjects ht;,re were nonfluent at planning and selection points in
the same way as adults; however, this was not the case in this study. The relationship in
the Down Syndrome group betlween ﬂénfﬂuen;;y and increésed length and complexity of .

‘ uﬂerapce did not suppoﬁ P. Hall’s (1977){_Acor‘1clus_ion that as language skills improve the;

| occurrence of disﬂuéncies will decrea:s'e. Willcox‘;:oncluded that the djfferences were not
only in tile nature and extént of non-ﬂuen01es but also in the terms of the underlylng

‘ language dlfﬁcultles (p.166). Although the non-ﬂuen01es of persons with Down

Syndrome shared some of the characteristics of normally developing children, Willcox
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- concluded that they resulted from a global language deﬁcrt rather than asa symptom of |
the syndrome (p. 169) | | . |

WlllCOX (1988) explalned that the ﬂuency breakdowns could be descrrbed in-
terms ofa breakdown at other levels in the model of speech productlon Apart from more '
‘ obvrous faclal and oral anomahes and the general hypotoma assocrated with Down
.Syndrome there is evldence for a motor deﬁcrt in Down Syndrome subJects that. affected
the coord1nat1on and tlmmg of motor movements (p 168) Mlller and Leddy (1998)
: argued that d1sﬂuencres resulted from a motor-control 1mpa1nnent They hypothes1zed
that neurological factors 1nﬂuenced motor speech productlon n people with Down
' Syndrome and these 1mpa.1rments affected a ch11d’s ab111ty to adapt (p 166)
| Devenny, Srlverman Balgley, Wall and Sldltls (1990) wanted to determrne 1f the
motor problems of stutterers with Down Syndrome ‘were restncted pnmanly to speech or
if they were the result of a rnore general motor problem They compared 8 male adults
with Down Syndrome who were chnrcally 1dent1ﬁed as stutterers to-8 adult males w1th
Down Syndrome who had fluent speech Speech ﬂuency was evaluated and results
indicated the group of stutterers had a srgnlﬁcantly greater mean number of dlsﬂuen01es
(24. 8%) as compared to the ﬂuent group (7 2%). Researchers noted some secondary
charactenstlcs of facial gnmacrng, eye bhnks and effort in speakmg In addrtlon toa
fluency sample, Devenny et al.’ s subj ects were tested on four tasks.” The ﬁrst two
involved simple repetrtlve motor movement one in speech production and the other in |
manual productlon 1.e. repeat /pA/, AN/, /k/\/ and tapping their index ﬁnger as fast as one

could in',,él_O seconds (p.439). The third and fourth tasks involved more complex motor .
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. coord1nat10n hke sentence imitation and placmg pegs ina grooved pegboard (p 439)
.. The results 1ndlcated that stutterers wrth Down syndrome were faster than the more fluent

speakers on those tasks that reqmred 51mple repet1t1ve movements like d1adochok1nes1s

and finger tapplng and they were slower on tasks that requlred more complex movements

(sentence 1m1tat10n and the pegboard) (p 441) Each task 1nv01ved some neural

1

' .orgamzatlon and researchers suggested a dlssoclatron in: motor system for the planning of

these d1fferent types of motor act1v1t1es (p 441) Devenny etal. “also found a s1gmﬁcant
correlatlon between dradochoklnetrc rate and disfluency, which 1ndlcated that a hlgher

rate of syllable repetition was associated with greater dlsﬂuency during cOnVersational

speech” (p.441). Researchers concluded that within the Down Syndrome population,

“stuttering was the outcome of a misrnatch between an optimal speaking rate and the rate

of ‘generation of the component processes of speech, the consonant-vowel units” (p:442).
Crary (1995) observed this'phenomenon in persons with developmental motor

speech dlsorders He rev1ewed the framework from which a clinical evaluatlon of

developmental motor speech d150rders 18 conducted Performance load 18 referred to as

- the 1nﬂuence on any performance that resulted from i 1ncreasmg the demands of the task

being performed. Crary found that as perforrnance load factorsi‘nc'reased rnore‘errors
occurred (p.120). Likewise, Miller and Leddy'(1998) offered the explanation .that

persons with Down syndrome produce mazes, a general class of verbal fluency behaviors,
which are an index of language formulation. Mazes are false starts, repetitions, and
reformulations that descn'be the child’s progression to al more adult like language

competence. These dysfluencies appeared to be associated with generalized intellectual
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impairment; the stutterers had, as a group, higher IQs than fluent speakers. Thus?
stuttering seemed to be assdciated w1th speciﬁc deficits within the motor, ﬁerhdps speech
motor system (p.437). |
‘The idea of mazes‘is used to describe the disrluencies of individuals with
language-impairment. Nettelbradt and Hansson (1997) r,epbrted that mazes are
repetitions, palises, false starts, and revisiorrs. The results of .‘t“heir study indicated that

there was a higher incidence of part word repetitions suggesting that children with

1anguage impairments planned speech differently. Roth (1986) reviewed the oral

narrative abilities of learning-disabled students. Within this review she eoncluded that
these children manifested problems in discourse, both conversation and narratives.
Conversation and narratives “required a sense of purpose, the selection of relevant
informaﬁon,‘ the clear and orderly exchange of this information, the ability to make
necessary repalrs and the ability to assume the perspective of the hstener or audience”
(p-22). Roth explained that children w1th language 1mpa1nnents differed from typlcally
developing children i 1n retneval and comprehenswn of stories. She found a primary area
of disparity in the amount of 1nformat10n recalled 1nd10at1ng that language 1mpa1red
children do not seem to remember as much'rnfonnatlon (p.23). Other differences noted
were the stories told by language impaired children were shorter and not connected,
contain substantially fewer complete episodes, and significantly fewer minor setting
statements (p.25).

In addition to difficulties in 1.anguage formulation abilities of children vxdth

larrguage impairment, Patterson and Reed (198 1) found speech production deficits.
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Reports indicated that language-impeired children may develop episodes of stuttering
while receiving speech or language therapy (p.55). Patterson and Reed (1986)
investigated the relationship between-language delay, language therapy, and disfluency.
The results indicated that the language delayed tnerapy group had e greater mean number
of disfluencies than the language delayed nontherapy group,l32.8% and 15.4%
respectively (p.57). }There was elso' a‘si’gniﬁcant difference between the language delayed
therapy group and controls; however, there was no significant difference between
controls and language impaired nontherapy group. Further analysis indicated that there
were significant differences in the types of disfluencies between groups, with the
language impaired therapy group demonstrating more part-word repetitions and word
repetitions (p.57). Patterson and Reed‘ sngéested alrelationship exists between language
therapy and increased number of disﬂuencies. They provided three potential reasons.
First, language therapy created language uncertainty and elicits increased disfluency.
Secondly, “communication pressure from the language therapy may have caused the
disfluencies. Thirdly, the disfluencies were not related to therapy at all (p.58). Hall.
(1996) pointed out that despite these nncertainties, studying the changes in fluency and
language in children with language disorders over time may provide insigh‘r into the
improvement (or persi‘sting impairment) of language ability (p.3).

In addition to these populations, ADHD children demonstrate atypical
d1sﬂueneles Research shows that dlsﬂuencres can be noted in the1r spontaneous speech.
(Berk & Potts, 1991; Giddan, 1991, Hamlett Pelgrlnl & Conners 1987; Westby, 1994;

Zentall, 1988) The question with the Attention Deficit-Hyperactivity Disorder (ADHD)
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pqpﬁlation is if the disﬂuen(‘:ies they elicit are stuttering or ‘stuﬁer—like’. Wall & Myers
(1982) pointed out a relationshiﬁ between the cognitive proc‘:ess of s_erﬁence organization
and fluency (p.448). This difficulty is evident in the languége-delayed population.
Children with ADHD not only eﬁpress some language difficulties but they also have
deficits in the executive processes, those mechanisms which ‘orchestrate |

| cogiﬁtipn’...effortﬁﬂ applicaﬁbns of self-conscious, deliberate knowledge, as opposed to -
knowledge that is acquired autématiéally (Hamlett et al., 1987) |

Attention Deficit Hyperactivity Disorder

. Attention is a conditional, multidimensional relationship between behavior and
environment, resulting in a cbfrelaﬁon among events and reactions to them. Since there
is .an overlap between attention aqd Mction; “disgurbanceé in one aspect of attention are

ylikely to have an impact on the other dimensions” (Shelton & Barkley, 1994, p.28). Asa
result of a deficit in attention, children may demonstrate a variety of characteristics.
These may be more prominent in some childrén while less so in others. Westby and
Culter (1994) suggested that deﬁcits in at_tent'i?g refer to problems \ﬁth alertness, arousql,
seléctivity, sustained attention, of-&istfééti;bilfti:' They cautioned that atteptioﬁal
problems cannot be separa;ted from prot;lénis with impulsivity or a deficiency in
inhibition behaviors in response to situational demands that could result in excessive and
developmentally inappropriate levels of motor or vocal activity. Shelton and Barkley ‘
(1994) stated that the greatest amount of rgsearqh in a‘.tteﬁtion deficits is on attention-
deficit hyperactivity disofder (ADHD). In théADHD populations tybically displays

primary deficits in iinpulsiven'ess and the ability to sustain attention. There.is some
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: debate on the deﬁmts con51stent wrth ADHD ho“.rever 1t remains the most frequently

-" « dlagnosed chlldhood psychratnc dlsorder and the percentages can be 3 5 %, (Augustme '

i -"&Damlco 1995 Austm& Csany1 1994 Baker&Cantwell 1992 Giddan 1991) or as

hlgh as 6 9% (Halpenn et. al 1993)

Accordlng to DSM IV (the Amencan Psychratnc Assomatlon s Dlagnostlc 3

' N Manual 1904) chrldren wrth ADHD exhlblted dlsturbances in attentlon and

: hyperact1v1ty-1mpuls1v1ty for at least 51x months prlor to the age of seven and cannot
: meet the cntena for Pervasrve Developmental Dlsorder (PDD). Th1s manual prov1des

elghteen behav1ors w1th1n two spec1ﬁc condltlons attentlon and hyperactrvrty-

«‘ 1mpu1s1v1ty See Appendlx A In order to be dlagnosed with ADHD a ch11d must exh1b1t

at least Six of these erghteen behavrors at a consrderable greater frequency of occurrence

. than observed chlldren of the same mental age. If cnterla for both factors are met then
| the 1nd1v1dua1 is dlagnosed as havmg ADHD combmed type” If one charactenstrc
predommates then the ch11d is cons1dered to have ADHD predommately 1nattent1ve
. type or predommately “hyperact1v1ty-1mpulsmty type” (Augustlne & Damico, 1995).
| There are no clear boundarres when dragnosmg a chrld w1th ADHD thus 1nterpretatrons
| "vary Since ADHD is chromc and it effects behav1ors such as attentlon 1mpulse control

‘ ,dlstractlblhty, and hyperact1v1ty, ch11dren may ev1dence a varlety of comblnatrons of

. these elghteen charactenstlcs resultlng in vanous behav1ora1 manlfestatlons

Due to the multldemlnsmnal aspects of attentlon various symptoms are

‘ assomated w1th ADHD makrng dlagn051s and assessment very dlfﬁcult Fot 1nstance

e - Augustme and Damrco (1995) suspect that the pnmary symptoms are a result of an
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“interhal deficit or primary 1mpa11ment w1th1n the ch11d” (p 24 8) These symptoms
cons1st of 1mpu151v1ty/hyperact1v1ty and 1nattent10n/dlsorgamzat1on
Impulsw1ty/hyperact1v1ty is deﬁned as a. pattem of rapid 1naccurate responses to tasks and

overact1v1ty (Augustme & Damlco 1995 Austm & Csanyi 1994) resultlng n poor

L sustalned 1nh1b1t1on of respondlng, poor delay of gratification, or impaired adherence to

commands' to inhibit behavior in s'ocial situations. "Inatte'ntion/disorganiZation causes

- problems with alertness, arousal, selectrve and susta1ned attention, or dlstract1b111ty with

the greatest dlfﬁculty in sustalmng attentlon to'tasks. In addltlon there are secondary

N symptoms, ‘which are speculated tobea mamfestatron of a common underlyrng ,

problemi’ (Augustine & Damico 1995, p.248).- These secondary symptoms include: B
academrc dlfﬁcultles problems w1th peer relatronshrps conduct and aggresswe behavior, s
and language and speech dlfﬁcultles

Research shows that chrldren w1th ADHD are more likely to receive lower grades
in academic subJ ects and lower scores on standard1zed readlng and math tests and over
half w111 fa11 at least one grade by adolescence It is reported that approxnnately 25 -

50% of chlldren w1th ADHD wrll have at least one type of learmng dlsabﬂlty (Austln &

‘ Csany1 1994 Shelton & Barkley 1994) However it is- unclear if these difficulties are

~dueto therr 1nab111ty to attend or a result of therr other deﬁc1ts in language There 1s a

close relatlonshlp between academrc success and lahguage ab111t1es and it is not only

: observed in ch11dren with ADHD Chrldren with s1gn1ﬁcant speech and language

disorders have cons1derably greater nsks» for psychlatnc disturbances than do children
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with nor‘r‘nal la_nguage‘development.’ App'roximately 17-38% of these children, with a
psychlatrlc dlsturbance will be diagnosed. \Nlth ADHD. |
Academrcs are not the- only way language difficulties affect ch11dren with ADHD.
‘Giddan (199 1)) explarns that these chrldren have pragmatlc dysflmctlons because they are
oblivious to s1tuat1ona1 cues and they lack the ab111ty to self- talk. Both of these are
1mportant in malntalmng appropnate peer relatronshlps Approprlate relatlonshrps are
contmgent upon the ab111ty tfo self talk wh1ch is cntrcal for organlzatron and control of
‘ interpersonal SklllS The lack of awareness to slrtuatlonal cues leads to dlfﬁcultres in peer
relationships. for more than 50% of chrldren with ADHD Itis reported that chlldren with
ADHD are “more aggressrve d1srupt1ve dommeenng, 1ntrus1ve and s001ally reJected
than normal children’ (Westby & Cutler 1994 p 62) They do not have the ab111ty to
vary commumcatlon strategles and they view the events that happen to them as out of .
their control “Their l1m1ted language ab111t1es make them more llkely to mlsunderstand
wamrngs rnstructlons and repnmands (Westby & Cutler 1994) increasing thelr
3 Ajfrustratlon and causrng them to cry and act out They also have dlfﬁculty wa1t1ng turns
‘ talklng excessrvely, 1nterrupt1ng others | not 11stemng to what is being sa1d and blurtmg
" out answers to questlons before the questron is completed (Westby & Cutler 1994) All
of these behavrors accumulate and chlldren w1th ADHD lose socrahzatron opportunrtres
l :whrch are necessary for successful 1nteract10ns Itis speculated that these behav1ors
] result in specrﬁc reactlons from others Wthh creates an even greater problems 11ke
- 'lconduct Yproblems and/orlaggressrve behav1or It can be assumed that academlc and

o 4‘Jp_ragrn.atlc difficulties represent a spe01ﬁc correlatlon between and 1ntemal deficit
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resulting in an environmental reaction. There may be a connection and possible overlap
| betiveen the above-mentioned difficulties and language deficits in children with ADI-[D |
Langoage deﬁcits have an affect on children with ADHD —and his/her
environment. The question is posed whether the inattention and other ADHD
" characteristics cause the language drfﬁcﬁltjes or does the language delay causes the -

‘ attention deﬁcits. In any case language plays arnajorrole and deﬁcits here overlap many
others A connectlon could be made between executive processmg deficits, language
'development and frequency and type of drsﬂuenmes Hamlett Pellegnm & Conners o
(1987) 1nvest1gated the applrcatron of executrve processes in normal chlldren and

ch11dren with ADHD Partlclpants consrsted of 16 chﬂdren who were chmcally

dlagnosed w1th ADHD and 16 normal controls F irst the children were 1nstructed to plck-"' e

up cards one ata time and to then sort then 1nto at least two categones and no more that
seven. Then the ch11dren were audlo-recorded when asked to explaln how to play thlS |

_ game to another child who was the same age and gender Results indicated rio 51gn1ﬁcant ‘
dlfferences n perfonnances between the two assessment condltlons There was a
31gn1ﬁcant group drfference with regard to er(ecntlve processes as reflected i in the quahty
of mstructlons and orgamzatlonal strategles that children prov1ded the commumcatlon '

‘ effectlveness and the ﬂuency of the1r commumcatron (p 233) ADHD chrldren were

. significantly more disfluent and tended to make agreater:number of false starts and/or

rephrasing in their e_)cplanations of the game: The use ’of private speech faﬂed to occur

‘ w1th sut‘ﬁcient frequency dun'ng the sozrting.task to allow for statistical analysis for -

| gronps differences. Hamlett et al. concluded that the Agreater amount of ‘disﬂuenci‘es‘

35 -



suggested that explanatoryl speech and cogmt1ve processing requlrement may be more
difﬁcult for the chlldren w1th ADHD (p. 236) B
Tannock Purvis, & Schachar (1993) compared 60 boys wrth and without ADHI)

on the1r ab111t1es to retell two folktales'on two separate sessions. The storles were -
‘analyzed for the amount of 1nfonnatron recalled (marn 1dea) and the cohes1veness and
organization of that 1nformat10n Tannocklet al found that the ADHD boys and the TD
boys did not differ 51gmﬁcantly in therr ab111ty to comprehend and extract the main 1deas
* from the story narratrves but- were drfferent in therr ab111ty to organrze and create a |
cohesive account (p. 112) The AD‘lD sub_| ects overall provrded less 1nformat10n and had :
. dlfﬁculty organlzlng and momtorlng the 1nformat10n they prov1ded Tannock et al.
concluded that “the h1 gher frequency of mlslnterpretatlons and word substrtutrons reﬂects
a, fallure to momtor the accuracy of the 1nformat10n and hke the other error types

reflects deficits in er(ecutrve control processes (p 113) However attrlbutlng these
_dlfferences solely to deﬁcrts in executlve processmg could not be concluded in the ~
" present study. It'is also 1mportant to cons1der the deficits in language and ora

~ combination of the two.‘_‘Tann'oclc etal concludedthat “inappropriate word substitutions,
ﬁ ‘repetitions,'delays, tir‘nellﬁlters (e.g. um, er, well), and problems in cohesion, ‘are
characteristics associated with (both‘ language disorders and defrcits in executive |
processes” (114). : | |
| Hamlett et. al. (1988")‘ indicates an incidence of disﬂuencies in children with

s ADHD The charactenstlcs of these dysﬂuen01es may be d1fferent from the dlsﬂuencles |

, of children who stutter A comparlson of the type and frequency of stuttered drsﬂuenmes
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and the disfluencies of children with ADHD is important in the differential diagnosis of

stuttering. In addition, the 'present: study will extend the understanding of the relationship .
between speech disﬂuency and language through an analysis of disfluencies elicited |
during a story telling task frorn pictures and-original stories from introductory sentences.
Summary | |

Disfluencies are not only a characteristic of stuttering, but also prerialerlt in
-ndnhally ﬂuent’ children end adults. Normal disfluencies do not occur as frequenﬂy and
are not 'accompanied by other accessory features. Research vyithin the area of fluency has
compared children who stutter and children who do not on various speaking tasks
(Gordon and. Luper, 1989; Gordon 1991; Scott et al., 1995; Hill, 1995; Yaruss, 1997).
Other researchers have looked to other populatiorls like children with language
impairiments, merltal retardation, and Down Syndrome in order to better understend
‘norrna_l and stuttered disfluencies (Chapman and Cooper, l§73; Cooper, 1986; Devenny
-et al., 1990; Enger et al., 1988;, Miller.and Leddy, 1998; Patterson and Reed, 1981;
Roth, 1986; Willeox, 1988). o e | |

. For the. purpose of this 1nvest1g‘atA1on, chrldren w1th Attention-Deficit
Hyperact1v1ty dlsorder w111 be compared to typlcally developing chlldren The type of -
dlsﬂuenc1es produced will also be 1nvest1gated i.e. are the disfluencies more
charactenstlc of normal disfluencies or stuttered disfluencies. Finally the 1nﬂuence of the
task on the percent of disﬂuencies produced by each groups will be investigated. From

..\the literature it can be expected that chlldren with ADHD will be more disfluent than the

TD children because of their deﬁcrts in self-momtonng and language formulation.
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‘Method

‘The purpose of thrs study was to compare the nature of dlsﬂuencws in ch11dren C o

K ‘w1th Attentlon Deﬁcrt-Hyperactmty Dlsorder (ADHD) and Typlcally Developlng h

o ; ychrldren (TD) Specrﬁcally ’ & KN R ‘ s

1. Are chlldren w1th ADHD more drsﬂuent than thelr TD peers? , ‘
‘2: »Are the dlsﬂuencles ehclted by ch11dren w1th ADHD qualltatrvely dlfferent
| ﬂ from those ehclted by the TD ch11dren‘? | B . | .
- 3.' ‘Are the type and frequency of d1sﬂuenc1es produced on the Orlgmal Story |
| Telhng Task (OST) d1fferent from those produced on the Story Telhng Task
' with Plctures (ST-P)‘? : o B
‘,.”:Parti\cipant | ‘. R o a : E | L ,: | |
o Two groups of chrldren ranglng from 7 years to’ 10 years of age served as ‘h
partrclpants in thls study Part1c1pants were sohclted through newspaper advertlsements =
,word of mouth and recrultment through summer school and day camp programs for
| _ school-age ch11dren One group consrsted of 7 chlldren with ADHD . (mean age =9 years
' 5 months, range 8:6-10: 3) wh11e the second cons1sted of 7 typlcally developing: chlldren
 without ADHD (TD) (mean age 9 years 3 months range 8 9-10: 6) The TD chlldren
were matched to the chlldren w1th ADHD accordrng to age grade level and gender. A

.. parent questlonnarre was admrnlstered in order to document pemnent 1nformat10n
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regarding the child’s health history, speech 'and language deveiopment, and 'school

'fperformance. See appendix B.

Participants demonstrated normal hearing aCuity_u{ith passing responses to 500,

: 1000, 2000, and 4000H2 at 20 dB ‘H‘L-in both ears as determined by a Beltone Special

' Instrument Model 119 portable audiometer' Partici‘pants' were performing at grade level

and d1d not have a history of repeatmg a grade in school Acceptable school performance
was documented based on parent report and rev1ew of grade cards

All part1c1pants demonstrated' normal language skills as measured by scores equal

. to or,vgreater than the criterion score expected for his/her age on the Clinical Evaluation

‘of Language Fundamentals — Third Edition Scryee’hing Test (CELF-3, Screening Test)

(The Psychological Corporation: San Antonio, 1996). - The CELF-3 Screening Test was

- designéd to .“identify individuals'Who may need to be referred for further language

'assessment “(p. 1) Partlclpants wuh a prev1ous hlstory of speech or language dlsorders

were accepted however part101pants could not been in treatment for a speech or .

language dlSOI'dCI w1thln two years pI‘lOl‘ to serv1ng as part1c1pants in the study.

Partlclpants - the ADHD group met the cnterla from the DSM-IV (1994) They

rhad a hlstory of at least six months w1th the d1sorder as determined by demonstratlon of

at least 8 of the 14 dlagnostlc criteria for ADHD from the DSM-IV. Dlagn051s of ADHD
was conﬁrmed by parent report and written documentatlon provided by the clinical

psychologist pediatrician, or pediatric. neurologist yvho made the initial diagnosis of

.‘ADHD See Appendlx C. Part1c1pants were e not excluded from study 1f they were

currently us1ng medlcatlon as part of treatment of ADHD. For the purpose of thls study
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all participants were using apprdpriate medications as pfescribéd by their physician for
treatment o.f~AD‘HD. The -.résea%cher noted the type, f‘requeﬁcy, and dosage of medication -
B the child used. A surhmary of the ADHD history, diagnosis, and medication for all
“participants 1nthe study is presented in Appendix D. ‘Paﬁicipar;té in the TD had no
history ‘of neurological or Behavidf disorders as determined by parent questionnaire.
Table 2-1 summarizes the results of fhé hééﬁng én'dx'dlanguag_e screening and reports the

academic and medical history of éach .participaﬁf.
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Table 2-1. Sumiha‘ry of Hearing and Languége Screening Results and Report of

Acé,demic dnd Medical History for Typicaliy Developing Participants (TD) and

| Participants with Attention Deficit Hy_pe;aqtivity Disordér (ADHD).

"CELF-3

Participant . Hearing » History
Screening . Participa  Criterion  Academic Medical
: o nt Score Score

TDO1 Pass 22 19 ‘Grade No Dx

' . Appropriate -
TD02 Pass 22 21 Grade No Dx
. , E ‘ Appropriate '
TDO03 - Pass . 297~ 19 .Grade No Dx
' _ Appropriate - R

. TD04 . Pass 121 16 ‘Grade - NoDx

o _ ‘ R Appropriate
TDO5 Pass 300 .21 Grade -~ NoDx
. S " Appropriate '
TDO06 " Pass 31 21 Grade No Dx

' T , ' ’ “Appropriate
TDO7 . - .. Pass 26 21 Grade No Dx

- S . Appropriate -
ADO1" . Pass 34 19 " Grade - Yes—1995 °
. B ‘ ~‘Appropriate .
ADO2 Pass 28 . 21 ~ Grade Yes — 1995

- : Appropriate - '

- ADO3 Pass = - 20 19 - . Grade - Yes — 1996
' 3 : . Appropriate -
ADO04 " Pass b 160 - 16 Grade - Yes.— 1997

_. : 3 oL Appropriate =~ .
.. ADO5 -~ Pass-i. w2107 7019 Grade " Yes— 1995
S .7 ". Appropriate - .
. AD06 Pass 31 19 Grade Yes — 1996
. _ ' ' Appropriate . , -
ADO7 . Pass .- - 27 21. * QGrade Yes - 1998
L ' ©__Appropriate
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Pr‘o‘cedures‘

) -Eﬂac‘h participant was seen in one sesslon for screeningttraining and data
: ‘collection ContaCts were 40 to 60 'rninutes in'lerlgth All data were collected in the
, Fluency Research Lab at the Umversrty of Tennessee, Knoxv111e The’ lab Was furnished
wnh a small table, audio recorder and an attached small room w1th a one-way mirror for
parent viewing. The examiner and part1c1pant were: seated across from each other at the
" table. The examiner and partrc1pant were the only persons m the room dur1ng screening
procedures and data collect10n however parents V1ewed from an adj 01n1ng room with a
one-way mirror. |

Participant training: During the screening/training session, hearing was screened,

the CELF-3 was ‘admmlstere,d, and one :oflth'e stories for the storytelllng task was elicited:
The child was given the followiné_sentenc,e _and asked to create his/‘her“own) ori‘gina'l |
story: f‘There was afoxand a bear’ who were friends and one day they decided,to catch a
chicken for supper.” o |

Expenmental Task: The data collect1on session took place in the Fluency

Research Lab where the examiner and partlclpant sat across from each other at the table
Aﬁer the partrclpant was seated at the table the examiner began audro recordlng 'l‘wo
storytellmg tasks were ut1hzed to obtaln speech samples for fluency analyses dunng this
session. The first task was a creation of two onglnal-story (OST) when the first sentence
was provrded (We1ss & Zebrowskl 1994) The two sentences were as follows (1) “Once
there was a woman who needed a tlger s whrsker but she was afrald of tlgers and (2)

“Judy is going to have a party for her tenth b1rthday and she would llke a hammer and a
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| saw for presents.” The sentences were giyen in random order one at a time and the
participant -wvas told to complete the story so it had “all of the good parts a good story |

) shonld have” (p. 46) Participants were asked to tell the same story, howeyer they were
presented in a random order. | |

~ The second task was a story te111ng from pictures (ST-P) task. After v1ew1ng
David Wiesner’s Tuesday, a wordless picture. book the expenmenter dehvered the
‘followmg 1nstructions. “I want you to tellme a story. Tell the best story you can.” If no .
response was given, the examiner said: “Tell me a story)about what is happening in these
pictures.” A series of prescribed prompts were used to encourage the participant’s ‘
narretives. For instance, “Really, what else happened” or “Tell me more about what
happened.”

The participants’ narratiyés were audio recorded on a Marantz PI\/ID43O portable
cassette audiotape recorder with a Shure Prologue 14H table microphone placed
approxiinately six inches fromi the participant.

‘Data Criteria |

Disﬂuencies were 1dent1ﬁed by the clasmﬁca’uon system used by Conture (1990).
Conture s system (1990) 1dent1ﬁes w1th1n word dlsﬂuenc1es as stuttered disfluencies and
between word disfluencies as normal disﬂuenc1es (p.12). Table 2-2. shows differences
between normal disﬂuencies and stuttered disfluencies. All disfluencies were typed (e.g
.stuttered vs. normal) and tallied for each participant from verbatim trenscription of their

 narratives (stories).
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Table 2-2. Conture’s Classification of Stuttered and Normal Types of Disfluencies.

Disfluency Type  Within-Word  Between-Word

Examples

Sound/syllable X
Repetitions

Sound X
Prolongation

Broken Word X

Monosyllabic ‘ X , X
Whole-word ‘
Repetitions

Multisyllabic - ,_ ‘X
Whole-word ,

Repetitions . .

. Phrase o | . X
Repetitions :

Interjection X

Revision o X

“He is run-ruh-running”
“It 1s abou-about time.”
“See the ba-ba-baby.”
“You t-t-take it.”

“Mmmmmmore cake
please.”

“T-(silence while person
holds articulatory posture

for’t’)oday is Monday”

] was g-(pause)-oing.”

Distinguishing broken
words from sound
prolongations is not always
possible or easy.

“I-I-I can’t do that.”
He-he-he is a big boy.”

"‘She really-really iis'here.” _ -

“T was — I was there.”

“I'will, uhm, you know, be
late.”

“She is — she was here.”

Source: Stuttering, 1990, p.15.




Reliability

" Accuracy of transcription and accuracy of identification of disfluencies for inter-

" - and intra-judge rel’iabvility was determined by the use of the Sander’s Agréement Index -
(1961) (Agreement/agreement plus disagreement = SAI) and .90 or higher was acceptable
for this study. Data\f.r‘om two randomly selected participants from each group were re-

, transcribed and re-coded later by a second judge in order to establish interjudge ‘

who had at least 150 clock hours of experience, previous chmcal expenence in language

transcnptlon and fluency counts. She was trarned by the researcher to transcribe and -

agreement was deterrmned by the experlmenter randomly selectrng the data of two
. participants from each group for re-transcribing and re-coding. .

' Data Analylsis - |

N Alllres‘ponse_s were first transcribed from the audio recording, identified using
Conturé;(l9,§0) classiﬁcation system, and_tallied, The total number of disﬂuencies forv
each task was calculated for each part1c1pant These results were converted toa
| percentage of dlsﬂuent syllables by d1v1d1ng the number of dlsﬂuent syllables by the total
number of syllables produced dunng the task

A repeated measures analysrs of variance (ANOVA) vyas used to evaluate the

nature and frequency of dlsﬂuencles of children wrth ADHD and TD children on two

d1fferent story telhng tasks.
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agreement or reliability. ThJS Judge was a second year M. A student in Speech Pathology '

'1dent1fy drsﬂuenc1es according to the criteria estabhshed by Conture (1990) Intrajudge - -



The repeated measures AN OVA was used to answer the following research
.questio'ns

1. Are ch11dren w1th ADHD more disfluent than thelr TD- peers‘7

2 Are the dlsﬂuencles ehclted by chlldren wﬂh ADHD quahtatlvely different

from those ehclted by the TD chlldren? R
3. Are the type and frequency of dlsﬂuen01es produced on the Original Story
Telhng' Task (OST) dlfferent fromfjthose,produced on the Story Telhng Task

with Pictures (ST-P)?
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Chapter I

Results

The purpose of this study was to compare the nature of disfluencies elicited by
children with Attention Deficit Hyperactwlty Disorder (ADHD) and Typlcally
Developing Children (TD) while completing two story telling tasks.

Participant Description

Participants of this study included two groﬁps of age and gender matched
children. There were se\}en Typically Developing Children (TD) (mean age =9 years 3
months, range 8:9-10:6) and seven children with Attention Deficit Hyperactivity Disorder
(ADHD) (mean age 9 years 5 months, range = 8:6-10:3). Each participant passed a
hearing and language‘ screening. All participants created two original stories when
provided a sentence prorﬁpt for the Orig»inalStory Telling Task (OST) and created one
story based on pictures in David Wiesme}’s picture book Tuesday for the Story Telling
Task with Pictures (ST-P).

Reliability

Two randomly selected transcripté werg:: selected for re-scoring by the
experimenter and another independent exatniner. The independent examiner was a
second year master’s level student in SpeeéthatI‘lollogy who had at least 150 clock hours
of experienf:e, previous clinical experiénce in language transcription , and fluency counts.
She was fcrained by the researcher to transcribe and identify disfluencies according to the
criteﬁa established by. Conture (1990). Both examiners re-evaluated the transcripts for

percent and type of disfluencies.
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Inter_tudge and 1ntrajudge agreement for the total number of drsﬂuencres was

- 1 determmed by the Sander’s Agreement Index (Sander 1961) Sander proposed thls '

'formula for 1nter- and 1ntra- agreement rellab111ty Agreement/Agreement+D1sagreernent ,

LT Agreement Index.

""Iriterj udge reliability for frequency'of‘disﬂuencies )was 0.97. Inter-experimenter

' re11ab111ty for the 1dent1ﬁcat10n of the type (stuttermg versus normal) of dlsﬂuencres was.

g ) "'_0 98 Intra-expenmenter rellabrlrty for the frequency of dlsﬂuenc1es was O 96 Intra- |

L experrmenter re11ab111ty for the 1dent1ﬁcat10n of the type (stuttenng versus normal) of

w“'. -
E &l v _7‘
B B 7

] ‘drsﬂuen_cles was0.97
o A:four Way AN OVA wa“s utillized.{t,o answer aullldresearch qu‘estions and the Wilk"s
Lambda analy51s was used to determme srgmﬁcant dlfferences Analys1s 1ndlcated there
were 51gn1ﬁcant d1fferences between the: TD and ADHD partlclpants for percent and type
of dlsﬂuen01es ‘However, there was not a srgmﬁcant dlfference in the occurrence of
disfluencies’ for each group between the Ongmal Story Telhng Task (OST) and the Story
: Telhng Task with Plctures (ST—P) T

‘ Group leferences

| The variab_ility in ‘the t'otai number of words 'spoken among participants
necessitated th,e"use' of percentages rather than-.to.ta‘l disﬂuencije's. The' mean_percentdof ~
: disﬂuencres ‘,for‘ both groups on each task i-s provided in"Tabl\e.3-1‘.) The analysis ot
variance is summarized in Table 3-2: .The totaT percent of disfluencies for the Typically

" Developmg children (TD) ranged from 1. 55% 't0 6.63% with amean of 1. 7%. The total

L percent of drsﬂuen01es for chrldren w1th ADHD ranged from 5.10% to 18. 74% witha .




‘'mean of 3.9%. The participants with ADHD were significantly more disﬂlient than the

TD participants (p=0.046). This differénce is illustrated in Figure 3-1.

Type Differences
Dlsﬂuencres were 1dent1ﬁed by type usmg Conture S (1990) classification system

Results mdlcated that there was a 51gn1ﬁcant dlfference between the Type of dlsﬂuenmes

-for children w1th ADHD compared to TD chlldren (p=0.023). See Table 3-2. Overall the

two groups (ADHD and TD) exhrbrted srgmﬁcantly more Normal Dlsﬂuenmes (mean

=3.5%) than Stuttered Dlsﬂuen01es (mean 2.2%). Mean percent of d15ﬂuencres 1S

* illustrated in Figure 3-2.

Although both groups of participants exhibited a greater number of Normal

' Disfluencies; there was not a significant diffe'rence in the occurrence of the Type of

drsﬂuencres w1th1n each group (p—O 598) See Table 3-2 That is, the Type of
disfluencies (Stuttered vs. Normal) d1d not vary significantly for the ADHD participants,
nor for the TD participants. See Table 3-2. -For instance, for the TD group the mean

percent of Normal disfluencies (2.514%) is not significantly greater than the mean‘ .

. percent of Stuttered dlsﬂuenc1es (0.912%)." Nor is the mean percent of Stuttered

dlsﬂuen01es (3.478%) 51gmﬁcant1y greater than the mean percent of Normal disfluencies -
(4.409%) for the ADHD group. See-Table '3-3 and Figure 3-3 for further illustration of

this non-significance difference.
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Table 3-1. Total and Mean Percent of Number and Type of Disfluencies for Typically
Developing (TD)' and Attention Deficit Hyperactivity Disorder (AD) Groups on the

Original-Story Telling Task (OST) and the Story Telling Task with Pictures (ST-P).

OST ST-P Overall

PARTICIPANT | Stuttered Normal Total Stutfeféd Normal Total Mean

D 0717 2831 -1774| 1112 2200 1656 | 1715
ADHD 3792 4602 4197 3161 4221 3691 | 394
MEAN 2255 3717 298 | 2137 3211 2674
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Typically Developing Participants and Pérticipants with Attention Deficit Hyperactivity

Tabie 3-2. Summary of Analysis of Variance for Significant Differences Between
' Disorder, Stuttered Disfluencies and Normal Disfluencies, and the Original Story Telling

Task and the Story Telling Task ﬁth Pictures.

EFFECT Wilks’ _ F Hypothesis Error Significance
Lambda df . df
Group 0.489 6.270* 1 6 0.046**

Type 0.395 9.206* 1 6 0.023%* -
Story o 0.873 0.875% 1 6 0.387
Group x Type 0.951 0.310%* 1 | 6 I 0.598
‘Group x Story 0.938} 0.397% 1 6 0552
Type x Story 0.907 0616 1 6 0.462
Group x Story x Typé _ 0.88;1 0.786* | 1 6 0.410

 * Exact statistic
** Statistically significant p<0.05.
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* Mean Percent of Disfluencies

Group

Figure 3-1. A Comparison of the Mean Percent of Total Disfluencies for the ADHD and

TD Groups.
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4.0

Mean Percent of Disfluencies

Stuttering Normal

Type of Disfluency

Figure 3-2. Comparison of the Mean Percent of the Types of Disfluencies Elicited by

Both Groups, ADHD Participants and the TD Participants.
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Table 3-3. A Comparison of the Mean Percent of Stuttered and Normal Disfluencies for

the Typically Dcveloping Participants (TD) and the Participants With Attention Deficit

Hyperactivity Disorder (ADHD) During the Two Story Telling Tasks.

Differences

Stuttered Disfluencies | Normal Disfluencies
PARTICIPANT | Mean Mean
™ 0912 . 2514 1,602
ADHD 3478 4409 0.931
" MEAN 1602 3461 1.859




Mean Percent of Disfluencies

0 - O ApmD
. Stuttering ’ ' Normal

Disfluency

‘Figure 3-3. A Comparison of the Typically Developing Group (TD) and the Attention "
Deficit Hyperactivity Group (ADI-H)) of Participants Mean Percent of Stuttered’ '

Disfluencies and Normal Disfluencies.
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Task foferences L
Two story telhng tasks were ut111zed to obtam speech samples for ﬂuency

analyses The ﬁrst task was & creatlon of an Original- Story (OST) when the examiner
provids the part1‘01pant wlth a sentence prompt. The second task, Story Telllng from
Pictures (ST-P), required the participants t'o‘ create a story based on the ‘picturesl vfr'om
David Wiesner’s Tuesday, a rNordlesis‘pvicture book. The analysis of variance ;
, summarized in Table 3-2 showsf that th'érei-was not a signiﬁcant difference (p=. 387)
: between the occurrence of d1sﬂuen01es produced on the OST (mean = 3. 0) and the ST-P
(mean = 2. 7) This ﬁndlng is 111ustrated in-Figure 3-4.

Overall the ADHD participan,ts"; wcre more disﬂtlent than the TD ,participants, but -
the story telling task did not appear to affect the disfluencies for either group. Thus
indicating that there was nota s1gmﬁcant task effect for either group. The differenc‘e

between the mean percent of disfluencies on the OST and the ST-P for the TD

*participants was 0.1 18% and for the partlclpants with ADHD the mean difference was

0.506%. See Table 3-4. This difference was not significant.
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2.5+

20+

1.5 1

1.0 o

Mean Percent of Disfluencies

0.0

STP - OST

“Story

‘Figure 3-4. A Comparison of the Mean Percent of Disfluencies for the Story Telling .

Task with Pictures (ST-P) and the Original Story Télling Task (OST) for all Participants.
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Table 3-4. A Comparison of the Mean Difference for the Typically Developing’

Paﬁicipants (TD) and the Participants with Attention Deficit Hyperactivity Disorder

" (ADHD) During the Original Story Telling Task (OST) and the Story Telling Task with

Pictures (ST-P).

- OST “ST-P Overall Differences
PARTICIPANT | Total Total Mean
D 1774 1656 1715 0.118
ADHD 4197 | . 3.601 3.044 0.506
6T 0312

MEAN

2.986




Chapter IV

Dlscussron

Research indicates that the development of the forward ﬂow‘vof information is a : -
process and there are many facto,rs,: Whrch can interrupt this process resultrng in n_tonients
of di‘s_ﬂuencies (Starkweather, 1987). A number of rese_archers have.'looked to yariou's <
! populations. which ékhibit an increased incidence of stuttering in order to further identify
'these factors and their contribution to disfluent speech (Bloodstein 1995; Chapman & |
Cooper, 1973; Cooper, 1986; Devenny, Sllverman Balgley, W all & Sldtls 1990; Hall
. 1996 Nettelbladt & Hansson 1997 Paul 1998 Patterson & Reed, 1981 Preus, 1990
Roth, 1986 Willcox, 1988). Slnce dlsﬂuenmes are present in the speech of other
_populatlons other than those who stutter it is nnportant to examine these populatrons and
factors which 1nﬂuence them in order to better understand the: drsﬂuent speech of persons
- who stutter. In order to determlne if attentlon deficits might contribute to the process otf |
ﬂuent speech production the f'reduency and type of disﬂuencies of children withv
Attention Deﬁc1t Hyperact1v1ty Drsorder (ADHD) were compared to Typlcally
’Developlng (TD) chlldren Dlsﬂuen01es Were 1dent1ﬁed and tabulated in two speaklng
_tasks for both groups 1n order to determme if: ch11dren w1th ADHD are more disfluent
 that the1r D peers; if the d1sﬂuenc1es ehclted by ch11dren with ADHD were quahtatlvely
different from those ellclted by the TD chlldren and if the type and frequency of .
disfluencies produced on the Ongmal Story Telhng Task (OST) was dlfferent from those

produced on the Story Telhng Task with Plctures (ST—P)
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Group Differences

" Some research Teports disfluencies in the speech of children' with ADHD
(Hamlett Pellegrlnl & Conners 1987, Tannock, Purvis, & Schachar, 1993). Attentlon 18
deﬁned asa cond1t10na1 multldlmensmnal relationship between behavior and

env1ronment resultlng ina correlatron among events and reactions to them For children

© with ADHD the disturbance in the relatlonshrp between behavior and environment

, manlfests itself in several ways. Shelton and: Barkley (1994) reported that a dlsturbance 1n ‘

* one aspect of attention is 11kely to haye ian 1mpact on other behavioral dlmenswns since

there is an overlap between attention ;and ,ﬁrnc"tion.‘r. Augustiné and Damico (1995)

suspected that the primary‘ symptorns‘of _ADHD,tiimputsiyity/hyperactivity and

| ‘ .inattentionYdisorganization were a result of an “internal deficit or primary impairment

- within the ch11d” (p 248) They also stated that there are secondary symptoms hke

. academ1c difficulty,’ problems wnh peer relatlonshlps conduct and aggresswe behav10r

and language and speech drfﬁcultles It was hypothe51zed that a hlgh frequency of

- dlsﬂuenmes could be one of these secondary speech dlfﬁcu]tles T

The narratrves created by the ADI—ID and TD partlcrpants on ‘the OST and ST-P ‘

tasks were analyzed and compared for the percent of dlsﬂuenmes e11c1ted In this study, ]

- it was proposed that the narratives produced by the ADHD chlldren would contain'more

drsﬂuenmes than those of their Typlcally Developmg age and gender matched peers

Chrldren with ADI—ID are 1mpu151ve and have dlfﬁculty malntalmng sustalned attentlon ‘

‘ In tum 1mpu151v1ty and 1nab111ty to marnta1n sustalned attentron can create dlfﬁcultles in .
‘ other aspects of a ch11d’s behav1or hke an increase percent of dlsﬂuenc1es Data analys1s ‘

_supported these ﬁndlngs There was a srgmﬁcant dlfference (p 046) between the total ,
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percent of disfluencies on both :storytelling'ta‘sks prdduced by children with ADHD

compared to TD chlldren The mean percent of disfluencies for children with ADHD

'(3:.9%) was 51gnlﬁcantly greater than the mean percent of disfluencies for the TD children

(1.9%). This supports the author’s hypothesis that a significantly greater percent of
disﬂuencies:‘in the narratives of children with ADHD is a manifestation of the disturbance
in the relationship between behavior land environnient |

Other research has reported that chrldren w1th Attention Deﬁ01t Hyperact1v1ty
dlsorder mamfest a variety of behavrors like academ1c difﬁculty language delays or
pragmatic difficulties (Austln & Csanyi, 1994 Grddan 1991; Hamlett et. al 1987;

Shelton & Barkley, 1994 Tannock & Purv15 1993 Westby & Culter, 1994) These

' dlfﬁcultles are attributed not only to the 1nab1l1ty to maintain attention,Abut also an

internal deficit to monitor behavior, ,the ability to self-talk, language delays, or deficits in -

executive processing. Executive processes are those mechanisms which ‘orchestrate

‘cognition’.. effortful applications of self-con‘scious deliberate knowledge as opp‘osed to

knowledge that is acquired automatlcally (Hamlett et al 1987) The results of this study

support an’ 1nterpretat10n that the dlmensmn of attentlon has a negatlve impact on speech '

ﬂuency The mcreased percent of dlsﬂuenc1es of ADHD children as compared to their
D peers 1s vrewed asa secondary symptom to the disrupted dlmenswn of attention

' Hamlett Pellegrim and Conners (1987) found that during a memory and soc1a1
commumcatlon task that chlldren wn;h ADHD were si gmﬁcantly more dlsﬂuent than .
their TD peers matched for sex, age, and socioeconomic status. They snggested that the
high occnrrence of disfluencies was due to the 'competing dernands of speech and
cognitive processing. They vieyved the increa‘sedffrequency of disﬂuent statements‘ as
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“additional confirmation of the problems such chiidren have with developing and
monitoring self-imposed struet'ure” (p. 236). Tannock, Purvis, and Schachar (1993)
compared ADHD and TD boys or1 the ability to retell stories. This information was
enalyzed for the amount of infonrra‘riorl recalled and rhe cohesiveness and organization of
that information. Although there was not-a Asigniﬁcant difference in the ADHD end TD

participant’s ability to extract the main 1dea, the ADHD subjects had a higher frequency
of misinterpretations and word substitutions (p 113). -

Shelton and Barkley (1994) found that chlldren w1th ADHD are more likely to

have difficulty with hrgher order or “executive language functlomng because of their
' inability to intemalizgtion of language for(se’lf-regulation. As proposed, this would
reflect 5 connection between deficits in executive proceésing and attention and the
observed frequency ef disrluencies. Tanneck et al. (1993) found a difference between the
two groups‘. n the‘ir ability to organize an"d create cohesive accounts of information.
Hamlett et al. (1987) and Tanrlo'ck et ai (1993) sugéested thet an increased percent of
disfluencies for the ADHD childrerr could be attributed to.deﬁeits in executive processing
* abilities. Tannock et al. (.1993) feurxd a difference between the two groups irr their ability
to organize and create cohesive acceuhts of information. For the purpose of this study
organrzation and cohesiveness.of then ;s,tories was not measured,‘but the type of
disﬂlrencies was measured. The author wanted te determine if there was a difference in
the types of disfluencies elicited by the ADHD participants along J\;vith a greater number.
: "The second question of this st_udy investigated a difference in the type of disfluencies

_ produced by both groups.
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TymDifi‘erences

| Like attention, fluency is a multidimensional behavior inﬂuenced by a number.of
variables (Starkweather; 1:987)? Fluency and periods of disfluency are a result of normal
developmental process eXperienced by young speakers as ianguage skills change yvith age
and maturation. Haynes and Hood (1977) investigated the frequency and type of . ‘
disfluencies as related to language complexity and ohronological age. They concluded

that there was a trend toward a decrease in the frequency of disfluencies with’

~ chronological age and an alteration in the topography of disfluencies. Peters and

Starkweather (1989) compared the normal and abnormal disfluencies for the normally

- nonfluent and their peers who stutter. They found there were a decline in number and a

shift in the type of disfluencies for the typically developing children asm theyi grew older.

Conture (1990) warns that the biggest problem in differentiating children who

stutter from those who do not is the observed overlap in the number and nature of speech

disfluencies exhibited. Research has described stiittering, as an abnorrnally high"

. frequency and long duration of sound, 'syllable" and word repetitions and abnormally high

frequency and long duration of sound prolongations and pauses with accompanying signs |
of tension and effort evident elther acoustlcally or phys1cally (Peters & Starkweather,
1989; Schwartz, Zebrowski, & Conture 1990 Starkweather, 1987; Yairi & Levvrs
1984; Yain & Ambrose 1992" Zebrowski' 1995) Other research has establlshed a

relatlonship between chronologlcal age and the frequency, duration, and type of stuttering

- and the number and variety of secondary charactenstlcs in’ children who stutter (Conture

1990 Gultar 1988; Peters & Starkweather 1989;- Schwart 1990; Starkweather 1987

Zebrowsk1 1995). Through a oomparlson of the frequency of d1sﬂuencres for TD and
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ADHD partrcrpants the expenmenter sought to. determme if attentlon isa contrrbutrng
factor to the frequency of dlsﬂuencres However 1t has not been determrned whether or

- not attention mrght also have an. affect on the topography of drsﬂuenmes Tn thrs study, it -

L rwas not only rmportant to establrsh that partrcrpants with ADHD were more disfluent

than therr TD peers but also to descrlbe the topography of the drsﬂuencres e11c1ted by ”‘
boththeADHD and TD peers 3 | l, , - | I | |
| Conture ] cla551ﬁcatron system was used to make the drsunctron between normal
dlsﬂuen01es and stuttered drsﬂuencres See Table 2 2 He cla351ﬁed erght commonly
- 1dent1ﬁed types of dlsﬂuencres as; wrthm word or\'between word dlsﬂuen01es Conture
L reports that “hsteners are more‘aptltoy percerve speech dlsﬂuenmes as stuttenng when a' |
speaker produces a word that contarns any one or a combmatlon of the followmg (1) a "
sound syllable repetrtron (2) a sound prolongatron (3) an unusual pause between the o
: _ sounds or syllables ofa word and (4) a repetrtlon of a monosyllabic whole word” (p. 14)
Results mdrcate that both TD and ADHD chrldren exhrbrted a srgmﬁcantly (p=
o 023) greater number of normal drsﬂuenc1es than stuttered drsﬂuencres See Table 3-2.
' Although the ADHD partrcrpants were more drsﬂuent than the TD part1c1pants there was -
nota drfference in the type of dlsﬂuencres Both groups exhrblted a srgmﬁcantly greater
: | number of normal dlsﬂuencres as opposed to stuttered dlsﬂuencres See Figure 3 2.
It can be concluded that attentron is one contrrbutmg factor to the occurrence of
drsﬂuencres i the speech of ADHD chrldren It appears that there isa greater possrbrlrty ‘
: for mcreased dlsﬂuencres due to the. drsruptron and weakness in executive processmg |
skills. Although ADHD chrldren exh1b1t more dlsﬂuen01es than the1r D peers |

approx1mately 90% were Normal Dlsﬂuenmes (ND) wh10h 1s not the type of disfluencies
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of children who stutter. This is an important point, because even though the ADHD
participants elicited a high frequency of disfluencies, these disfluencies are'not

_descriptive of the same disfluencies elicited by persons who sﬁﬁer. So it can be
concluded that the executive processing deficits of ADHD children are not the same"for
children who stutterer.

Task Differences

Based on earlier research it was proposed that overall the narratives produced by
~ the ADHD children would c'ontain more disfluencies than those of their Typically
Developing peers (Hamlett et. al., 1987 and Tannock et. al., 1993). Data analysis
indicates there was a significant difference (p=.046) between the total percent of
disfluencies on the OST and the ST-P produced by children with ADHD as oppésed to
the TD children. However, there was not a significant difference in the occurrence of
disfluencies between the two story telling tasks (OST vs. ST-P). Other researchers have
reported that task has an affect on the frequency of disfluencies for stuttering and
nonstutterihg children (Gordon, 1991; Gordon & Luper, 1989; Hill, 1995; Logan &
Conture, 1995; Sillman & Leslie, 1983; Wall & Meyers, 1983; Weiss & Zebrowski,
1994). It was hypothesized that the ADHD and TD participants would produce more
disfluencies on the OST as combared to thé ST-P. It was expected that the pictures of the
ST-P would require a lower demand for organizgﬁon of content and language and
executive processing. Wall and Myers (1982) described out a relationship between the
cognitive process of sentence organization and fluency. Other researchers have reported
task affect on disfluencies for ADHD children (Hamlett et al, 1987; Tannock et al, 1993,
and Oram et al, 1999). The purpose of the Oram, Fine, Okamoto, and Tannock (1999)
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study was to determine if an exe‘cutive“dysfunction interfered with the performance on |
certain tasks. They compared the performance of ADHD children, Typically Developing

children, and ADHD children with accompanying language delays on individual subtest

of the Clinical Evaluation of Language Fundamentals Revised (CELF-R). They

concluded that ADHD partlclpants performed like those without ADHD on all tasks
except for the Formulating Sentences subtest. For this particular subtest it was concluded
that the difference could be due to aspects of executive dysfunction in ADHD, such as

1mpuls1v1ty and pragmatic deﬁc1ts In thlS study that dysﬁ.mction if present, did not

.affect the children’s fluency when performmg the OST task

In shoxt the lack of structure on the OST was hypothe51zed to result in more

revisions and interj ections and pauses due to the demand of orgamzmg and planmng of

" 'the narrative. Barkley (1990) pointed out that poot regulation and inhibition are the

hallmarks of ADHD. Westby. and Culter (1994) said that children w1th ADHD tend to be -
poorer in complex problem solvmg strategies and orgamzat10na1 skills and perform well

where materials are meamngful and structured for them. Keeping this in mind, it was

proposed that the Story Telling Task with Pictures would provide the necessary meaning

and structure resulting in fewer disfluencies. Although ADHD participants were less
disfluent on the ST-P, this difference was not statistically significant. For the TD
participants they‘were slightly more disfluent on the ST-P; however this difference .i's not

statistically significant. Therefore the presmned difference in the two tasks was either not

' present or required no significant difference on executive processing. *
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Demands and Capacities: Language and Executive Processing

| The results were further examined within the context of the Demands and

Capacmes hypothe51s Although language and executive processing are not directly

'examlned it appears a drfference in language and executive processmg had an affect on

the percent and type of disfluencies exhibited by each group. For example ADHD

‘ participents exhibited a greater number of disfluencies than their TD peers; and both

groups elicited a greater percent of normal disfluencies as opposed to stuttered
disfluencies. It was proposed that the Story Telling Task with Pictures would provide the
necessary structure thus lowering the ‘derhand'for executi\;e processing skills and
resulting in fewer disfluencies on that task. This hypothesis was not statistically-
different. Hamlett et al. (1987) pointed out that the “deﬁcrts in the hyperactlve chrld’
attentional and inhibitory mechamsms may interfere wrth cognitive performance '
especially on complex problem-solving“tas,ks that require organization and deliberate
planning, or the apphcatlon of ¢ executlve processes and operatlons”’ (p. 228). The |
Story Telling Task with Pictures (ST—P) provrded the ADI—H) partlclpants w1th the 4
necessary structure to a1d in executive processmg. Thus they were not requlred touse a’
high level of organrzation and delrberateiy plannihg. The‘pictures' did the organization
and planmng for them The only demand they had was to tell the story. This was not
true for the story telhng task w1thout plctures It can be presumed that the ADHD
participants were more disfluent during this task because in addition to creating a story

they had to simultaneously “organize and deliberately plan
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Demands and Capacmes A Neuro-Motor Connectlon

Austin and Csanyi (1994) report that persons \Nith ADHD have a deficit in the
neurotransmltters that control the attentional system In addltlon deficits in the prefrontal
cortex functioning have been hypothes1zed to contrrbute to ADHD symptoms of
mattention, lack of inhibition, and overac‘tivity which in-turn could contribute to
deficiencies in syntax and ﬂuency (Augustine & Damico 1995; Austin & Csanyi, 1994;
Shelton & Barkley, 1994) Asa result it has been suggested that problems with

1mpu151v1ty ora deﬁ01ency in mh1b1t10n behavior could result in excessive and

‘ developmentally mapproprlate levels of motor or vocal act1v1ty

Based on the results of th15 study 1t can be hypothesrzed that an increased number
of disﬂuen01es could be an example of “excessrve and developmentally 1nappropnate
levels of 1 rnotor- or vocal act1v1ty._” Peters and Starkweather (1989) established that
children increase their motor control throughout the preschool years. Thus a coordination
of speech in more consistently timed andibetter organized resulting in fewer disfluencies.
Generally as motor and linguistic demands decrease so does the occurrence of
disﬂuencies. It is when these demands.exceed the capacities that disfluencies occur. For
instance it has been established that linguistically precocious children can be highly
disfluent because their language sldlls“ex'ceed the speech motor abilities. Also children
who have language delays, although their motor abilitieslmay be appropriate, the deficits
in language negatively inipact their abilityt‘o rnonitor and self re.gulate the forward flow -
of information. | |

In addition to connections between language skills and ﬂuency, prev1ous research
has established a connectlon between motor ab111t1es and fluency. Devenny, Srlverman
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‘Balgley, Wall, and Siditis (1990) found that stuttering seemed to be associatesd with
specific deficits uvithin the speech rrlotor system (p. 437). In addition it has been
determined that neurological impairments influence motor production in people with

"Down Syndr'ome meaning that stuttering could be due to a mo’ter-control impairment. A’

_ connection be'tween. neurological motor control for the purpose of fluent speech has been
established. Due to the neurological nature of ADHD, many children, hke these who
partieipated in this study, take medication to help them control the hnpuleivenees and/or
difficulty maintaining sustained attention. In this study the ADHD participants were
significantly more disfluent than their age and gender matched peers. The increased
percent of disfluencies for the participants with ADHD can be attributed to the - ) |

‘ neurological differences of ADHD, which make attention very difficult to control.
Summary |

The purpose of this study was to compare the frequency and nature of disfluencies
in ch11dren with Attention Deficit Hyperactivity Disorder (ADHD) to thelr Typ1ca11y

Developing (TD) peers. Results indicated that participants with ADHD were more

disfluent than the TD participants. Also both groups produced significantly more normal

disﬂueneies than stuttered disfluencies. F inally the difference in tasks did not .

significantly impact the frequency and nature of dlsﬂuenc1es

Limitations and Future Research

As hypothesized the ADHD. chlldren were more disfluent than their TD peers
however the de51gn of this study did not d1rect1y measure some of the proposed affects on
this increased occurrence of disfluencies. Future research could analyze the narratives of

all participants and statistically measure and compare the organization and sophistication
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o,f the narratives. This type of analysis could provide more concrete information between
the differences in executive processing o

Another limitation is that the data was only recorded on an audio recorder If
narratives had also been video taped an analysis of secondary characterlstlcs could have
been completed. It is noted that the presence or absence of secondary charactenstics aids
in the differential diagnosis of persons who'stutter. AvAccessory ortse'cond'ary e
characteristics are the behaviors used_ in an attempt tovpostpone, interrupt, escape from,
avo1d or dlsgu1se the core behav1ors Srnce there is an overlap in the development of
| stuttering and fluency these characterlstrcs are oﬁen used to provrded a d1fferent1al
diagnosis on the incipient and conﬁrmed stutterer

F1na11y, a th1rd group of part101pants part1cularly ch11dren who stutter, could have
been analyzed in order to mvestl gate a task affect *Or this study replrcated with a

. different group of partrcrpants Smce there was nota group of participants who were -

conﬁrmed stutterers speculatlons based on prev1ous research was made on how they

- would have performed on these two tasks If a thrrd group was provided statistical

- analysis could have been completed and 1n turn 1dent1ﬁed 1f any and affect the tasks had .

on the partmpants and the occurrence and type of dlsﬂuencres. :
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Appendlx A
Diagnostic Cntena for Attention-Deﬁ01t / Hyperactivity Disorder According to DSM-IV
A. Either: Six or more of the following symptoms of (1) inattention or (2)

hyperactivity-impulsivity have persisted for at leas 6 month to adegree thatis -
maladaptive and inconsistent with developmental level:

Inattention ‘ Hyperactivity
a. often fails to give close attention a. often fidgets with hands or feet or
to details or makes careless . squirms in seat ‘
mistakes in schoolwork, work, or b. often leaves seat in classroom or in
other activities . - other situations in which
b. often has difficulty sustaining remaining seated is expected
attention in tasks or play activities c. often runs about or climbs
c. often does not seem to listen when excessively in situations in which
spoken to directly ’ ‘ it is inappropriate (in adolescents
d. often does not follow through on or adults, may be limited to
instructions and fails to finish ‘ . subjective feelings of restlessness)
schoolwork, chores, or duties in d. often had difficutly playing or
the workplace (not due to engaging in leisure activities
oppositional behavior or failure to : quietly
understand instructions) e. is often “on the go” or often acts
e. often has difficulty organizing as if “driven by a motor”
tasks and activities ‘ . . f. often talks excessively
f. often avoids, dislikes or is | * Impulsivity
reluctant to engage in tasks that g. often blurts out answers before
require sustained mental effort questions have been completed
“(such as schoolwork or ' h. often has difficulty awaiting turn
- homework) 1. often interrupts or intrudes on
g. often loses things necessary for others (e.g., butts into
. tasks or activities (e.g. toys, school ~ conversations or games)
assignments, pencils, books, or ‘
tools)
h. is often easily distracted by
extraneous stimuli ,
i isoften forgetful in daily activmes

B. Some hyperactive- impulsive or inattentive ‘Ssymptoms that caused impairment were
present before age 7 years.C. Some impairment from the symptoms is present in two or
more setting (e.g., at school [or work] and at home).

D. There must be clear evidence. of cllmcally significant 1mpa1rment in social, academic,
or occupational functioning.

E. The symptoms do not occur during the course of a Pervasive Developmental Disorder,

Schizophrenia, or other Psychotic Disorder and are not better accounted for by another

mental disorder (e.g., Mood Disorder, Anxiety Disorder, D1ss001at1ve Disorder, or a
Personality Disorder). :
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Appendix B
PARENT QUESTIONNAIRE

- Please complete this questionnaire as accurately as possible. All of the information is

confidential. No names will be used when this information is reported in the final

research document. Thank you.

L Adult identification

A. General A ( .
Mother’s Name Age
Father’s Name Age
Siblings Name Age
Siblings Name Age
Siblings Name ~ Age

B. Incomé

1. Combined Income (bdthlbarenfs):

Less than $10,000 $10,000-$20,000
$30,000-840,000  $40,000-$60,000 -
more than $80,000

2. Mother’s Income:

Less than $5,000 - $5,000-$10,000
$20,000-$30,000 $30,00<0-$40,000
more than $50,000

3. Father’s Income:

Less than $5,000 $5,000-$10,000
$20,000-$30,000 $30,000-$40,000 .
more than $50,000

C. Occupation:
Please list your occupation and specific job title.

Example: Occupation Banker; Job title Cashier

Mother: Occupation ; Job Title

$20,000-$30,000
$60,000-$80,000

$10,000-$20,000
$40,000-$50,000

$10,000-$20,000

$40,000-$50,000

Father: Occupation ; Job Title
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D. Education

Please circle the last year of school cdmpleted
Mother: 123456789 10 11 12
Post Highschool: 1 2 3 4 56 7 8 9 10
Degree(s) |
Father: 12345678910 11 12
Post Highschool: 1 2 3 4 5678910
Degree(s) |

Child Identification

A. General . .
Name ' Date of Birth Age Sex
Address A
School | ' Grade

B. Speech and Language History
What is the primary language spoken in your home?

Are there any other language spoken in your home (on a regular basis)?

If yes, please list.

Describe the quantity of speech that your child uses:

_ Talksalot __ Average ___ Talks very little

Is your child’s speech understandable to you? . Toothers?  Ifno,

please describe his/her speech

Does your child hesitate and/or repeat sounds?
Does your child “get stuck™ in attempting to say words?

Has your child’s ever been identified as a stutterer?

If yes, by whom ' ' Was this an accurate evaluation of
your child’s’ speecﬁ?l : Was your child ever professionally treated
for this problem? By whom When

Results of this therépy

Does your child have any known speech/language disorders?
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If yes, has your child received services regarding this disorder in the pést» two

years? If yes, please describe.

Does any family member have a stuttering disorder? Other Speedh or
" language disorders? If yes, please describe
. Health History “

Has your child been diagnosed with Atteﬁtion Deficit- Hyperactivity
Disorder? ] B

If yes, by whom? ‘ When was the diagnosis made?

Is ybur child currently taking medication for ADHD?

If yes, what is the name, dosage amount, and dosage schedule. [For example,

 “XXXX 20mg 3 timies a day — 7am, 12:30pm, and 4:30pm’”]

Does your child demonstrate ahy other attention and/or behavioral

problems?

. School Performance

Does your child have difficulty in school?

If yes, which subj écts prove to be the most difficult?

Has the child ever repeated a grade? If yes, which grade?

Is the child performing at grade level at this time?
Average grades are: A B C D D F

. Verification

For research purposes it is necessary to have physician verification of
diagnosis of ADHD. I have enclosed an additional release of information

form for you to sign and send to the physician who made the diagnosis of

ADHD for your child: For your convenience I have also.enélosed a stamped .

envelop to be mailed to this physician or professional and in return the

physician will mail the form to me. Thank you for your time.
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Appendix C

Physician/Professional Verification Form

Dr./Mr./Mrs./Ms
My child, , 18 participating in a

2

study at the University of Tennessee. Please verify his/her diagnosis of

ADHD by filling in the appropriate information. Thank You.

Parent/Guardian

Name

Signature Date

Date of Diagnosis
Medication type

Dosage amount and frequency

Print Name

Signature : Date

Degree and Special Certification

Thank You for your time. Please return to UTK in the self-addressed stamped

envelope.
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Appendix D

‘Summary of ADHD and TD Medical History ~ -

Subject

Age - Medical Medication . Diagnosing Doctor

TDO1 911 ‘Nfi)r%lq | None Not Appropriate '
TDO02 10;0 No_né . None- Not Appropriate
TDO03 9,7 ‘N~one Nong | ~ Not Appropriate

| TD04 8;9 ‘None Nonc; B "Not Appropriate
TDO5 | 10;2 " None None .' NotlAppropriatel
TD06 10;0 . None None . Not Appropriate -
TDO07 10;6 . None,, ... None : ..."  Not Appropriate .
ADOl _ 9:9 ' Ye§ — ‘95 ProzaclOmg R fohn Robertson, MD
ADO02 10,0 Yes—‘95 ; _‘Degeglr’,iliie 15mg ' Lori Baxter;'l.\dD
ADO3 9:9 Yes— 06~ :Addéfaii 10mg Christopvher- Miller, MD
ADO04 8.6 . Yes - 97 Ritalin 20mg " Lori Baxter, MD
ADOS 10;0 Yes - ‘95 \ A(idefall 10mg . Lori Baﬁer, MD

- AD06 9;11 Yes — ‘96‘.  Ritalin30mg  Timothy Thurston, MD
ADO7 103 ©  Yes98  Ritalin20mg  Robert Proffit, MD
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Appendiﬁ E

Child Assent Form

Title of Project: Disfluency Characteristics of Nohstﬁttering children and childrén with
Attention Defecit-Hyperactivity disorder.

Hello, my name is Melissa Hiller. Your mom says that you are willing to

. help me. I need to meet with you at The University of Tennessee. There are a couple of
things we will do.. F ifst, I need you to listen for tones through these head phones and
when you hear a sound you raise your hand so I know that you heard it. The second thing
I need you to do.is look at some pictures, point to some shapes, tell me which words go
together best, and finish my sentences for me. Last, I need for you to tell me some

stories. The first type of story will be one that you make up. I will give you a sentence

and I want you to tell me the best story you can from that sentence. After telling me three

stories that you made up from the sentence I gave you, I will give you a few minutes to .
look through a book. After looking at the book you will be asked to tell me a story based
on the pictures you saw. . ‘
I will tape record every story you tell me, then later I will write it all. Thils is
important for me to do in order to get everything you say in your s—tory‘ 100% correct.
. After I write everything out I §vill compare your story to the stories that other children tell
me and see how some of the ideas are the same and how some are different. -
_ Are you willing to help with this project? I think you will find that these things
are easy and fun to do. If you decide that you don’t want to do this anymore, all you have
to do is tell me. You can just say, “I don’t want to play this anymore.” 1 really

: apprematc your help|

Name

Signature . Date
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Appendix F
" Informed Consent

Title of PI‘O_] ect: Disfluency Charactenstlcs of Nonstuttering ch11dren and children with
Attention Deficit-Hyperactivity disorder.

ThlS projectis a study to compare the frequency of speech disfluencies in children
- with Attention Deficit-Hyperactivity Disorder ADHD and typically developing children
between 7 and 10 years old. As subjects in this project, your child will be asked to tell
stories with and without thé aid of pictures. . The collection of this data will be conducted
during one session at the Fluency Research Lab at the University of Tennessee. At this -
time all descriptive information, screening procedures, and one story telling task will be
completed. Next, your child will be asked to tell three original stories. These narratives
will be audio recorded for later examination and transcription.-
- There are no risks to your child greater than those encountered in everyday life.
. The results from this study may provide a better understanding of the affect of ADHD on
the narrative abilities of children with this disorder. An incentive of participation in this
study is all-subjects involved will be adrnlmstered a hearing screening and an evaluation
of language abilities. '
~ The total test time will be approx1mately 450 60 m1nutes and your child will
~only mteract with the examiner. Your child will not be forced to partlclpate in the project
if he or she is unwilling and/or you may wnhdraw your child from the project at any time .
without penalty. Confidentiality will be mamtamed at all times. Data gathered may be
published in the future, however, all subjects will be referred to by coding number only.
Following the period required by the Umvers1ty, all data will be destroyed. Until such a
- time, the data obtamed will be kept ina locked ﬁllng cabmet at a UTK location,

If you have any questions, please call

. Melissa A. Hiller, B.A. ' ~ Pearl A Gordon Ph.D.

Dept. of Audiology and Speech Pathology ‘Dept. of Audiology and Speech Pathology
University of Tennessee =~ .  University of Tennessee

547-1 South Stadium Hall -~ - . S .- 547-1 South Stadium Hall _

Knoxville, Tennessee 37916 .. Knoxville, Tennessee 37916 -

Phone:974-1801 © .~~~ . Phone:974-1802

I “ - give permissioh for my child

(pnnt name of parent) . (print name of child)

“to be a subject for the subjects descnbed above

| Parent/Guardian - e = Date
. (Signature) . : 8 :

'Please sign both consent forms Return one copy in the enclosed stamped
addressed envelope and keep the second for your files. Thank You.
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Appendix G

Total Percent of Disfluencies for Typically Developing (TD) Group on the Original-Story

Telling Task (OST) and the StoryTelling Task With Pictures (ST-P).

OST ST-P
SUBJECT Stuttered Normal Stuttered Normal
TDOT 0 5.03 46 2.76
TDO02 133 :4.0 3.96 3.52
TDO3 96 96 31 1.88
TDO4 63 43 1.85 238
TDOS5 66 66 0 1.70
TD06 72 271 56 252
TDO7 70 2.02 63 63

Note. Disfluencies are presented in percentages.
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l : Appendix H
Total and Mean Percent of Number and Type of Disfluencies for Attention Deficit

Hyperactivity Disorder (AD) Group on the Original-Story Telllng Task (OST) and the

StoryTelhng Task With Pictures (ST-P).

OST ' ST-P
SUBJECT Stuttered N(;nnal Stuttered Normal
ADO1 4.40 1.10 195 341
A‘DOZI . 255 f | 3.27,»' 5.07 3.38
ADO3 4.;').6 - 5.96 : 1.95 _ 2.77
AD04 n 35 BT 4448
ADO5 91 | 5.45 1.65 4.47
ADO6 11.84 ‘ '8,06 8.46 6.15
ADO7 142 4.84 ‘ 2.28 4.89

Note. Disfluencies are presented in percentages.
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