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Abstract

The purpose of this study was to examine the influence of utterance length and complex-
ity relative to the children’s mean length of utterance (MLU) on stuttering-like disfluencies
(SLDs) for children who stutter (CWS) and nonstuttering-like disfluencies (nonSLDs) for
children who do not stutter (CWNS). Participants were 12 (3;1-5;11, years;months) chil-
dren: 6 CWS and 6 age-matchetd5 months) CWNS, with equal numbers in each talker
group (CWS and CWNS) exhibiting MLU from the lower to the upper end of normal limits.
Data were based on audio—video recordings of each child in two separate settings (i.e., home
and laboratory) during loosely structured, 30-min parent—child conversational interactions
and analyzed in terms of each participant’s utterance length, MLU, frequency and type of
speech disfluency. Results indicate that utterances above children’s MLU are more apt to
be stuttered or disfluent and that both stuttering-like as well as nonstuttering-like disflu-
encies are most apt to occur on utterances that are bothalmhgomplex. Findings were
taken to support the hypothesis that the relative “match” or “mismatch” between linguistic
components of an utterance (i.e., utterance length and complexity) and a child’s language
proficiency (i.e., MLU) influences the frequency of the child’s stuttering/speech disfluency.

Educational objectives. The reader will learn about and be able to: (1) compare differ-
ent procedures for assessing the relationship among stuttering, length and complexity of
utterance, (2) describe the difference between relative and absolute measures of utterance
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length, (3) discuss the measurement and value of mean length of utterance and its possible
contributions to childhood stuttering, and (4) describe how length and complexity influ-
ence nonstuttering-like disfluencies of children who stutter as well as the stuttering-like
disfluencies of children who do not stutter.

© 2003 Elsevier Science Inc. All rights reserved.
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Recently, researchers have increasingly turned to linguistic variables, for ex-
ample, length and complexity of utterance (eRBgernstein-Ratner & Sih, 1987,
Logan & Conture, 1995; Yaruss, 199%0 explain the differences in speech dis-
fluencies that exist between children who do and do not stutter. Specifically, the
relationship between speech disfluencies and utterance length and complexity of
utterances has been investigated with the following talker groupschiigren
who stutte{ CWS) (e.g.Brundage & Bernstein-Ratner, 1989aines, Runyan, &
Myers, 1991 Logan & Conture, 1995; Melnick & Conture, 2000; Yaruss, 1999
(2) children who do not stutteflCWNS) (e.g.,Gordon, Luper, & Peterson, 1986
McLaughlin & Cullinan, 1989Yaruss, Newman, & Flora, 19993)both CWS and
CWNS(e.g.,Bernstein-Ratner & Sih, 1987; Gordon, 1991; Howell & Au-Yeung,
1995; Kadi-Hanifi & Howell, 1992; Silverman & Bernstein-Ratner, 19@nd (4)
CWNS and CWS with language disordérsg.,Lees, Anderson, & Martin, 1999
In general, findings from most such research have indicated that increases in utter-
ance length and complexity are associated with increases in speech disfluencies.
While many researchers have interpreted these findings to suggest that the nature,
frequency, and origin of stuttering relates to linguistic variables (Argderson &
Conture, 2000; Bernstein-Ratner, 1997; Conture, 2001; Logan & Conture, 1997,
Logan & LaSalle, 1999; Melnick & Conture, 2000; Postma & Kolk, 1R980-
toric variables also appear to contribute to this relationship (€l@inow & Smith,

2000.

Further review of the aforementioned literature ($ables 1-3indicates that
three means have been used to examine utterance length and complexity in relation-
ship to speech disfluencies: (1) spontaneous speech and language samples (SSLS)
(seeTable ) (e.g.,Kadi-Hanifi & Howell, 1992; Melnick & Conture, 2000(2)
sentence imitation tasks (séable 9 (e.g.,Bernstein-Ratner & Sih, 1987; Pearl &
Bernthal, 198} and (3) a combination of spontaneous speech-language samples,
sentence imitation and sentence modeling tasksT@ele 3 (e.g.,Gordon, 1991;
McLaughlin & Cullinan, 1989)Although sentence modeling would appear to be
a more natural or ecologically valid sampling procedure than sentence imitation,
it still does not directly assess the participant’s speech and language production
during conversation, the speaking situation where stuttering is most apt to occur.
Consequently, spontaneous speech and language samples appear to have been the
most widely used procedure to study the influence of utterance characteristics on
stuttering/speech disfluencies.



Table 1

Selected empirical studies that usgontaneous speech and language sam{@&4.S) to investigate the utterance length and complexity and loci of instances of

stuttering for children who do (CWS) and do not stutter (CWNS) and children with language impairment (CWLI)

Authors

Participants

Age

Method Results

Melnick and Conture
(2000)

Yaruss (1999)

Yaruss et al. (1999)

Logan and LaSalle
(1999)

Logan and Conture
(1997)

10 CWS
(all males)

12 CWS
(all males)

12 CWNS

14 CWS

14 CWNS

14 CWS
(all males)

14 CWNS
(all males)

34-74 months; mean 50.6
months

40-66 months; mean 55.2
months

44-64 months; mean 54.7
months

Mean 52 months

Mean 52 months

36—66 months; mean 52
months

38-67 months; mean 52
months

30-min child/parent SSLS; analyzed Stuttered utterances were longer and more
25 fluent/stuttered child utterances complex

wisy3oez '1'0

30-min child/parent SLSS; analyzed As a group, stuttered utterances were more Iikely]—n
75 child utterances to be longer and complex than fluent utterances ®

30-min child/SLP SSLS; analyzed 50 Stuttered utterances were higher in average
child utterances length and complexity

Measured selected characteristics @WS utterances containing clusters had
disfluent conversational utterances significantly more syllables, clauses, and clausal
with and without disfluency clusters constituents than fluent utterances. For both
from 30-min child/parent SSLS CWS and CWNS, disfluency clusters were

significantly related to utterance clause onset.
CWNS more apt to exhibit disfluency clusters
with revisions than CWS

Selected aspects of speech fluency, Stuttered utterances of CWS contained

clause and syllable structure, and  significantly more clausal constituents than their
response latency analyzed in 50 length-matched fluent utterances

fluent and 50 disfluent utterances for

CWS and 50 fluent utterances of

CWNS during 30-min child/parent

SSLS

LTT Z¥T-STT (£002) 82 siapiosiq Aouanid Jo [euinor /a1muod



Table 1 Continued

Authors Participants  Age Method Results
Hall (1996) follow-up 9 CWLI 3:0-5:11 years 50 child utterances were selected Results from this follow-up study indicate
of Hall et al. (1993) from the middle of a 30-min that the speech rate for most participants
child/SLP SSLS were slower than normal
Howell and Au-Yeung 31 CWS Groups divided by age Analyzed child utterances from  NSD on syntactic structures but stuttering
(1995) 10-min child/ interviewer SSLS tended to occur on complex syntactic
structures. CWS initially produced more
simple syntactic structures than CWNS but
this difference decreased with age
48 CWNS young CWS; mean 4:2 years
young CWNS; mean 4:4 years
middle CWS; mean 7:3 years
middle CWNS; mean 7:0 years
old CWS; mean 11:4 years
old CWNS; mean 10:11 years
Logan and Conture 15 CWS 36-66 months; mean 51.2 Analyzed 25 fluent and 25 stuttered Utterances that were of greater length and
(1995) (allmales)  months utterances from 30-min child/parent complexity were more often stuttered,
SSLS whereas utterances that were of lower length
and complexity were more often fluent
Hall et al. (1993) 60 CWLI 3:1-5:11 years; mean 4:5 years 50 child utterances were selected-rom these utterances a “high disfluency”

from middle of child/interviewer and “low disfluency” group was created;

SSLS for analysis significant differences between two groups
in disfluency and age with the “high
disfluency” group being older

8TT
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Kadi-Hanifi and
Howell (1992)

Weiss and Zebrowski
(1992)

Gaines et al. (1991)

Brundage and Bernstein-
Ratner (1989)

Wall et al. (1981)

17 CWS

17 CWNS

8 CWS

12 CWS

8 CWS

9 CWS (all
males)

Groups divided by age

8 younger; mean 4:0 years
14 middle; mean 7:0 years
12 older; mean 11:6 years

4:0-10:7 years

4:0-6:0 years; mean 4:1
years

3:11-7:6 years

4:0-6:6 years

20 child utterances were selected More stuttering occurred on more complex
from 10-min child/interviewer SSLS syntactic categories; this relationship varied with
for analysis age with the younger group producing more
stuttering on simpler syntactic categories

Analyzed child utterances from  Responsive utterances were more fluent than
20-min child/ parent SLSS; labeled assertives; assertives longer than responsives;
these utterances as responsives or overall, stuttering tended to occur on longer,
assertives more complex utterances regardless of

classification

13-48 utterances per child (total Sentences containing stuttering within first three
= 360 utterances for group) were  words were significantly longer and more
analyzed from child/parent SSLS  complex than sentences without stutterings

Range of 30-200 child utterances Increases in length correlated with increases in
selected from child/SSLS for analysiscomplexity

Range of 809-1780 words selectedMore stuttering occurred at clause boundaries;
from 45-min child/parent interaction the conjunction “and” at the beginning of simple
were analyzed and complex utterances was associated with

more stuttering

NSD: no significant differences.
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Table 2
Selected empirical studies that isantence imitation taske investigate the utterance length and complexity and loci of instances of stuttering for children who

)
o

(CWS) and do not stutter (CWNS) m
®

Authors Participants  Age Method Results o
o

Silverman and 7 CWS 10-18 years Measured fluency of For both CWS and CWNS, normal disfluencies and é
Bernstein-Ratner utterances during sentence  errors in response increased as syntactic complexity§
(1997) imitation task re three classes increased, but frequency of stuttering did not appear &

of grammatical complexity to be affected by changes in syntactic complexity
7 CWNS 10-18 years

Bernstein-Ratner and 8 CWS 3:11-6:4 years 70 sentences used for Significant increases in disfluencies were found for
Sih (1987) imitation task that targeted increases in length but not complexity
nine clause structures
8 CWNS Matchedt3 months

Pearl and Bernthal 30 CWNS 3:0-4:6 years; mean 3:11years 30 sentences used for As errors on the imitation task increased, number of
(1980) imitation task that targeted disfluencies increased; the passive structure resulte
six clause structures in more disfluencies than other five structures

ZvT-STT (€002) 82 sfdpiosia Aouanid Jo feuin



Table 3

Selected empirical studies that usecenbinatiorof spontaneous speech and language sampling, sentence imitatioreiadgentence modeling tasksinvestigate
the utterance length and complexity and loci of instances of stuttering for children who do (CWS) and do not stutter (CWNS)

Authors Participants  Age Method Results 2

Logan (2001) 12 AWS Mean 23:0 years Analyzed an average of 15 fluent and 15 NSD in number of clauses or syntactic constituents betweenn
length-matched stuttered utterances. Also stuttered and fluent utterances; less stuttering in prepared 3);
measured rate in a prepared simple/complex  task than conversation; more rapid rate in prepared complexg’
sentence task than prepared simple sentences 3

Gordon (1991) 7 CWS 3:7-7:11years; 30 sentences used for sentence imitation task For both CWS and CWNS, more disfluencies occurred

mean 5:4 years and 30 more sentences used for sentence during sentence modeling than the sentence imitation task
modeling task
7 CWNS 3:5-7:10 years;

Gordon and Luper 36 CWNS
(1989)

McLaughlin and 20 CWNS
Cullinan (1989)

Gordon et al. 16 CWNS
(1986)

mean 5:5 years

Groups divided
by age

3:4-3:8 years;
mean 3:6 years
5:4-5:9 years;
mean 5:7 years
7:4-7:9 years;
mean 7:7 years
60—70 months;
mean 65 months

60-71 months

30 sentences divided into three clause types  Significant differences for age, task, and complexity;

used for imitation; 30 pictures used for sentence3-year-olds were the most disfluent and 7-year-olds were

modeling also divided into three clause types the least; sentence modeling resulted in more disfluencies
than sentence imitation

60 utterances with subject—predicate Significantly more disfluencies in modeling tasks requiring
relationships representing two levels of more linguistically complex utterances; longer utterances
utterance length and complexity also resulted in more disfluencies

Sentence imitation task used with 30 sentenc&sgnificantly more disfluencies occurred during imitation
divided into six clause types; sentence modelinghan modeling task; more disfluencies in passive than other
task used with 30 pictures designed to elicit  clause types
same six clause

NSD: no significant differences.
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Specifically, of the 22 empirical studies published in refereed journals that these
authors are aware of, 14 (i.e., 64%) have used spontaneous speech and language
samples. Typically, this procedure has involved using a specific number of utter-
ances, often from the middle of the participant’s corpus of utteraresflage
& Bernstein-Ratner, 198Hall, 1996 Hall, Yamashita, & Aram, 1993Howell
& Au-Yeung, 1995; Kadi-Hanifi & Howell, 1992Wall, Starkweather, & Cairns,

1981 Weiss & Zebrowski, 1992; Yaruss, 199¢aruss et al., 1999 However, in

some of these studies, utterances within the SSLS have been used to match a spe-
cific number of fluent to stuttered/disfluent utterances for the purposes of within as
well as between-group comparisddgines et al., 1991; Logan & Conture, 1995,
1997; Logan & LaSalle, 1999; Melnick & Conture, 200@/hile the experimenter,

when using SSLS, has minimal control of utterance frequency, length and com-
plexity, use of the SSLS does allow the experimenter to naturalistically sample
the participant’s speech and language within the everyday context of play and/or
conversational interactions.

Whatever the procedures used to elicit a participant’s speech and language sam-
ple, all of the empirical studies reviewed above appear to have examtisedlite
rather thanmelativelength of children’s utterances. Indeed, based on reported pro-
cedures, these investigations neither studied nor controlled for children’s mean
length of utterance (MLU). Therefore, utterances considered to be long for the en-
tire group of CWS or CWNS may have only been long for a few of the individuals
in the study. Conversely, utterances labeled as short may have actually been long
in relation to some of the children’s average utterance length.

One possible solution to the above concern would be torelsgive rather
thanabsoluteindices to determine which utterances are short or long based on
each child’s individual mean length of utterance. MLU is considered to be a mea-
sure of language proficienci(ller, 1981) or rather linguistic maturityNliller,

1981; Owens, 1992; Shipley & McAfee, 199Rat provides a developmental index
ofachild’s average utterance length as measured in morphemes or words. Research
has indicated that MLU is a valid developmental measure into the school years
(e.g.,Miller, Frieberg, Rolland, & Reves, 1992vith additional normsl{eadholm

& Miller, 1992) providing reference data for children until 13 years of age.

Because MLU appears to be quite stable within individuals as they develop
(Brown, 1973; Miller, 198}, it is not unreasonable to suggest that a child’'s MLU
may have as much influence on a child’s stuttering/disfluency as the length and/or
complexity of the utterance. Specifically, since it has been suggested that speech
disfluencies appear to increase when linguistic requirements for formulation ex-
ceed the child’s typical developing linguistic and formulation skills (eGgaines
et al., 1991; Gordon, 1991; Gordon & Luper, 1989; Lees et al., 1999; Weiss &
Zebrowski, 1992 it seems of interest to assess how the “match” or “mismatch”
between the dynamically, rapidly changing linguistic requirements of an utterance
and the relatively static, slowly changing linguistic skills (as assessed by MLU)
of a speaker may influence the occurrence of speech disfluencies within groups of
children who do and do not stutter.
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If similar relationships exist for CWS and CWNS between speech disflu-
ency, MLU and utterance length and complexity, this may suggest that the
linguistic processes that underlie nonstuttering-like speech disfluencies (nonSLDs)
in CWNS are similar to those that underlie stuttering in CWS; an argument
similar to that made byVilliams, Silverman, and Kools (1969 their study
of loci of stuttering/speech disfluencies in CWS/CWNS. To date, however, to
these authors’ knowledge, there have been no published studies examining the
relationship of a child's MLU to the often-reported relationship between
utterance length/complexity and speech disfluency (€grnstein-Ratner &

Sih, 1987; Kadi-Hanifi & Howell, 1992; Logan & Conture, 199Tnstead, the
apparently significant relationship between speech disfluencies (e.qg., “stuttering-
like” (SLDs) and/or “nonstuttering-like” disfluencies) and length of utterance
has been, as mentioned above, typically based on the measurenadsohite
utterance length rather than utterance lengtlative to the child’s individual
MLU.

Therefore, the general purpose of this study was to examine the relationship
between childhood speech fluency and selected linguistic aspects of conversational
utterances. In specific, the present investigators attempted to assess whether a
child’s MLU influenced the relationship between frequency of stuttering-like and
nonstuttering-like disfluencies and utterance length and complexity in CWS and
CWNS.

1. Method
1.1. Participants

Participants were two groups of six childre¥ & 12) between the ages of 3;1
and 5;11 (years;months) who do (CWS) and do not stutter (CWNS) stutter. Each
CWS was matched in age-b months) to a CWNS participant and all participants
were boys, with one exception (CWNS participant 4 was a girl). All participants
were native speakers of American English with no history of hearing, neurological,
psychological, or intellectual problems per parent report and examiner observation.
All participants were tested in two settings: first, the child’s home and then second, a
laboratory setting. All participants were paid volunteer participants in an ongoing
series of studies concerning the relationship between stuttering and phonology
(e.g.,Logan & Conture, 1997; Melnick & Conture, 2000

1.2. Classification and inclusion criteria

1.2.1. Children who stutter

A child was considered a CWS if he/she met the following criteria: (a) ex-
hibitedthree or moreSLDs (%) (i.e., sound/syllable repetitions, sound prolonga-
tions, broken words and/or monosyllabic whole-word repetitions) per 100 words of
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conversational speectBlpodstein, 1995; Conture, 1990(b) received a total
overall score of 11 or above (i.e., a severity equivalent of at least “mild”) on
the Stuttering Severity Instrument{3$SI-3) Riley, 1994; and (c) had people in
his/her environment who were concerned about his/her speech fluency and/or be-
lieved that he/she is a child who stutters or is at a very high risk for becoming
one.

1.2.2. Children who do not stutter

A child was considered a CWNS if he/she met the following criteria: (a) ex-
hibitedtwo or fewerSLDs (%) per 100 words of conversational speechr{ture
& Kelly, 1991; Zebrowski, 198y (typically 90% or more of CWNS exhibit less
than 3% SLD; se€onture, 2001 Table 1), (b) received a total overall score of
8 or below (i.e., a severity equivalent of less than “mild”) on the SSI-3, and (c)
had no people in his/her environment who were concerned about his/her speech
fluency and/or believed that he/she was a child who stutters or is at a very high
risk of becoming one.

1.2.3. Speech, language, and hearing measures

All participants were required to score no less than 1 standard deviations (SD)
below the mean for their age group on four standardized speech—language tests:
the Peabody Picture Vocabulary Test-IfPPVT-1ll) (Dunn & Dunn, 1997, a
measure of receptive vocabulary; tepressive Vocabulary T&EVT) (Williams,
1997, a measure of expressive vocabulary; Tiest of Early Language Deve-
lopment-2(TELD-2) (Hresko, Reid, & Hamill, 199}, a measure of expressive/
receptive language ability; and the “Sounds in Words” subtest oGibldman—
Fristoe Test of ArticulatioiGoldman & Fristoe, 1986a measure of speech sound
development. All participants passed a hearing screening test (bilateral pure tone
testing at 25dB SPL from 250 to 4000 Hz) and exhibited Type A tympano-
grams as a result of impedance audiometry (the latter resulting from 800 to
3000%2).

1.2.4. Mean length of utterance

Any participant whose MLU, in either the home or laboratory sample, was 2
SD (or more) above or below the mean for his/her chronological age was excluded
from the final data corpus. Of the children whose MLU appeared to be within
normal limits, any whose MLU varied more than 1 SD between the home and
laboratory sample was also excluded from the final data corpus.

1.3. Procedures

1.3.1. Speaking/testing conditions

As previously mentioned, all 12 participants engaged in two informal parent—
child conversational interactions (one in themeand one in theéaboratory). In
general, data obtained in the child’s home were used to (1) insure that each child
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met the previously described inclusionary criteria and (2) establish the child’s
membership as either CWS or CWNS. In contrast, data obtained in the laboratory
were used as the dependent measures (e.g., average utterance length) analyzed and
reported on in the results.

1.3.2. Data collection/instrumentation

In the home, a certified speech—language pathologist and/or a graduate clini-
cian trained in the assessment of stuttering administered all formal/informal tests
and analyzed both parent—child interactions, with all such assessments begin-
ning with administration of the aforementioned standardized tests followed by
the parent—child interaction. During these assessments, all participants were au-
diotaped with a Bell & Howell Model 3191A audio tape recorder during data col-
lection sessions lasting approximately 1-1.5h. A pressure-zone microphone was
placed within 61 cm of each participant’s mouth to obtain the child and examiner’s
acoustic voice signal. Procedures for gathering spontaneous language sampling
were those standard for the field (dd@aler, 1981).

1.3.3. Parent—child interaction

In essence, spontaneous language sampling involves the recording and analy-
sis of naturalistic conversations with children. For the present study, the general
principles of natural conversation were adhered to within each parent—child inter-
action. For example, the parents were instructed and encouraged to avoid asking
a preponderance of yes/no questions; provide ample opportunities for the child
to select topics and to respond to adult productions; and provide a reasonably
supportive conversational environment that served to enhance child participation.
Thus, minimal constraints were placed on the child to insure that the sample was
representative of true language competence. Materials and topics for conversation
within the laboratory sample included age appropriate toys and books selected by
the child, and the setting remained constant across all children.

The above procedures for parent—child interactions were followed in both
the home and, approximately 1-2 weeks later, in the laboratory (further details
pertaining to such laboratory setting and recording instrumentation are provided
elsewhere (e.gAnderson & Conture, 2000; Melnick & Conture, 20Ddn gen-
eral, these parent—child interactions lasted 15-30 min and resulted in 110-130
utterances produced by each child.

1.4. Pre-analysis data preparation

1.4.1. Participants’ mean length of utterance

Each child’s MLU, for purposes of the final data corpus, was based on 80
intelligible utterances obtained during parent—child interactions in the laboratory
setting and calculated in accordance witown’s (1973)morpheme selection
rules. To minimize the influence of “warm-up,” the first 20 utterances of each
parent—child interaction were omitted and the next or following 80 utterances
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were used for establishment of MLU (with any utterances left over beyond the
80 also omitted from further analysis). Next, each child’s MLU, in both the home
and laboratory sample, was converted szore [i.e. z-score= {child observed

MLU — predicted mean MLU for the child’s chronological 3d¢eredicted MLU
standard deviation]. Predicted means and standard deviations were obtained from
Miller and Chapman (1979as cited irMiller (1981) (similar criteria were applied

to the home sample which was solely used, as mentioned above, to insure that
no participant’'s MLU varied more than 1 SD between the home and laboratory
setting).

Using these normed MLUSs, the MLU of each CWS was matched within 0.5
SD or less, to a CWNS of comparable chronological ag§g (mhonths). Using
these matched CWS/CWNS pairs, the first author selected pairs that resulted in
an equal distribution of MLUs between 1 and 2 SD above or below the mean for
their chronological age (sd€g. 1). Thus, from an initial pool of 21 participants
considered for inclusion in this study from a large, ongoing study of childhood
stuttering (e.g.Pellowski & Conture, 2002 6 CWNS and 3 CWS were excluded
from the final data corpus, leaving 12 children (6 CWS and 6 CWNS) who served
as participants in this study.

1.5. Measures of mean length of utterance, utterance complexity, stuttering and
speech disfluency

The following measures were made, based on the aforementioned laboratory
sample, for all 12 participants: (Lijterance lengtfiMLU): utterance length mea-
sured in terms of mean length of utterance (in morphemes) based on 80 utterances
from the laboratory conversational speech sample. To “normalize” utterance length
for each of the 12 participants and to facilitate between participant comparisons,
the experimenters determined the quartile rankings of each child’s various utter-
ance lengths across these 80 utterances, with these values serving the basis for all
subsequent descriptive/statistical analyses. The selection of 80 utterances per child
allowed for a reasonably comparable spread of utterance length across four quar-
tiles and was greater than the typically used 50 utterances in attempts to achieve
a more stable estimate of central tendency and dispersion of scores around the
central tendency; (2itterance complexityeach of the aforementioned 80 utter-
ances was designated as either non-complex (i.e., the absence of a subordinate
clause or presence of only one independent clause) or complex (i.e., presence
of a subordinate clause or more than one independent claussjut@ring-like
disfluenciesmean percent of SLDs (%) (i.e., sound/syllable repetitions, sound
prolongations, broken words and monosyllable whole-word repetitions) per 100
words; (4)nonstuttering-like disfluenciesnean percent of nonSLDs (%) (e.g.,
phrase repetitions, interjections, revisions) per 100 words; amii(Bper of SLDs
or nonSLDs per utterancéhe number of SLDs and nonSLDs per utterance was
calculated for each child and then converted to percentages to permit more direct
comparisons between participants.
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1.6. Intrajudge and interjudge measurement reliability

The conversational speech samples (i.e., 80 utterances) for four participants
(i.e., two CWS and two CWNS in total) were randomly selected for purposes
of measuring intrajudge/interjudge measurement reliability [i.e. (80 utterances
4 participants = 320 utterances)]. For these four participants intrajudge
(author) and interjudge (author versus an independent judge) measurement re-
liability indexes were obtained for: (1) presence/absence of SLDs for the CWS;
(2) presence/absence of nonSLDs for the CWNS; (3) presence/absence of utter-
ance complexity; and (4) MLU. Based on analysis of these 320 utterances, intra-
judgelinterjudge measurement reliability using Cohen’s Kappa was 94—78% for
SLDs; 93-82% for nonSLDs, and 87-81% for utterance complexity. Due to the
continuous nature of MLU, intrajudge/interjudge measurement reliability for the
MLU calculated from the laboratory sample was determined through the use of
Pearson product-moment correlations and mean differences resultirg 0195
(P < 0.05) with a mean difference of 0.12 for intrajudge reliability ang 0.86
(P < 0.05) with a mean difference of 0.22 for interjudge reliability.

1.7. Data analysis for both within-group and between sub-group comparisons

Central tendency (i.e., mean) and dispersion (i.e., standard deviation) of speech
disfluency measures (SLDs for CWS and nonSLDs for CWNS), and utterance
length ranks were assessed using a repeated measures ANOVA, a univariate
ANOVA and planned comparisons, where appropriate.

2. Results
2.1. Descriptive/demographic data

Table 4provides descriptive data for both talker groups, that is, children who
stutter (v = 6) and children who do not stutteN(= 6). As would be expected
based on talker group classification criteria, CWS participants exhibited an ap-
preciably higher percentage of SLD¥ (= 12.0%; SD= 2.17) than the CWNS
(M = 0.43%; SD= 0.29). Conversely, CWNS produced an appreciably greater
percentage of nonSLDI = 4.9%; SD = 0.59) than the CWSM = 1.0%;

SD = 0.65). Thus, because CWS produced so few nonSLDs, assessment of their
speech disfluencies relative to utterance length and complexity was restricted to
SLDs. Similarly, given the fact that CWNS had so few SLDs, assessment of their
speech disfluencies was restricted to nonSLDs.

2.2. Children who do not stutter

2.2.1. Percent nonSLDs re utterance length
For the CWNS participants, a within groups repeated measures ANOVA was
used to assess the percentage of nonSLDs across the four quartiles of the utterance



Table 4

Descriptive data pertaining to participants in this study

Participant number/gender Age in mo. Age at onset in mo. Time since onset in mo. SLDs/100 words NonSLDs/100 words

CWS
1/M 45 29 16 15.1 0.0 3.0
2/IM 52 39 13 12.6 0.6 3.6
3/M 59 38 21 124 1.4 4.1
4/M 37 32 5 10.1 1.2 4.5
5/M 42 28 14 12.9 0.1 5.2
6/M 49 34 15 9.0 0.6 55
Overall mean 47.3 33.3 14.0 12.0 0.7 4.3
Standard deviation 7.8 4.6 5.2 2.2 0.5 1.0

CWNS
7™ 46 n/a n/a 0.0 4.8 3.2
8/M 47 n/a n/a 0.0 3.9 3.0
9/M 59 n/a n/a 0.8 5.4 3.8
10/F 42 n/a n/a 0.6 4.9 4.9
11/M 44 n/a n/a 0.6 5.3 5.0
12/M 54 n/a n/a 1.2 55 6.1
Overall mean 48.7 n/a n/a 0.5 49 4.3
Standard deviation 6.5 n/a n/a 0.5 0.6 1.2

CWS: children who stutter; CWNS: children who do not stutter; MLU: mean length of utterance in morphemes; SLDs: stuttering-like disfluencies: no
nonstuttering-like disfluencies; mo.: months; M: male; F: female; n/a: not applicable.
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Fig. 2. Average percentage (%) of total “nonstuttering-like” disfluencies (nonSLDs) per utterance length
(quartiles) relative to mean length of utterance (MLU) for CWNS= 6).

length re MLU. Results indicated there was a significant main effect for length of
utterance re MLU F(3, 12) = 9.443; P = 0.002], indicating that CWNS tend to
produce a greater percentage of nonSLDs on those utterances above rather than
below the child’s MLU (sed~ig. 2). Analysis of simple effects indicated a sig-
nificantly greater percentage of nonSLDs in the fourth than the first quartile of
utterance length re MLUA(Z, 10) = 18.207; P = 0.002], the third than the sec-

ond quartile (1, 10) = 13.976; P = 0.004], the fourth than the second quartile
[F(1, 10) = 33.710; P = 0.001], and the fourth than the third quartile of utterance
length re MLU [F(1, 10) = 12.905; P = 0.005]. No significant difference was
indicated in the percentage of nonSLDs between the first and the second quartile
of utterance length re MLUA(1, 10) = 0.921; P = 0.360], or between the first

and third quartile f(1, 10) = 3.027; P = 0.113] of utterance length re MLU.

2.3. Percent nonSLDs re utterance complexity

For the CWNS participants, mixed model repeated measures ANOVA was used
with complexity as the between groups factor and length being the within groups
factor. Results indicated that CWNS exhibited significantly more nonSLDs for
complex(i.e., presence of a subordinate clause or more than one independent
clause) thamon-compleXi.e., the absence of a subordinate clause or presence of
only one independent clause) utterancBgl[16) = 110134; P = 0.001] and
a significant two-way interaction betwebangthrelative to MLU andcomplexity
of utterances §(1, 16) = 236994; P = 0.001] (seeFig. 3). Analysis of simple
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effects indicated a significantly greater percentage of nonSLDsoarcomplex

than complexutterances below MLUA(1, 8) = 25.427; P = 0.001] as well

as a significantly higher percentage of honSLDscomplexthannon-complex
utterances above MLUH(1, 8) = 219343; P = 0.001]. Within non-complex
utterances, there was a significantly greater percentage of nonSLDs on utterances
above than below MLU (1, 8) = 9.618; P = 0.015] (seeFig. 3). Likewise for
complexutterances, there was a significantly greater percentage of nonSLDs on ut-
terances above than below MLW(1, 8) = 915633; P = 0.001], indicating that
CWNS produce a significantly greater percentage of their nonSLDs on utterances
above their MLU, whether complex or not (séig. 3).

In summary, CWNS produced more nonSLDs on utterances above rather than
below their MLU and on complex than non-complex utterances. There was, how-
ever, an interaction between length and complexity with more nonSLDs on com-
plex utterances that were above rather than below the child’s MLU. Similarly,
for non-complex utterances, there were more nonSLDs on utterances above rather
than below MLU.

2.4. Children who stutter

2.4.1. Percent SLDs relative to utterance length

Forthe CWS participants, within groups repeated measures ANOVAwas used to
assess the percentage of SLDs across the four quartiles of utterance length relative
to MLU. Results indicated there was a significant main effect for the percentage of
SLDs across utterance lengths relative to M3, 12) = 5.155; P = 0.016],
indicating that CWS, as a group, appear to produce more SLDs on those utterances
that are longer than their MLU (sé€g. 4). Analysis of simple effects indicated
that for CWS, there was a significantly greater percentage of SLDs in the third than
the first quartile relative to MLU §(1, 10) = 8.975; P = 0.013], the third than
the second quartileA(1, 10) = 8.319; P = 0.016], and the third than the fourth
quartile relative to MLU (1, 10) = 5.325; P = 0.044]. No significant difference
was indicated in percentage of SLDs between the first and second quartile of
utterance length relative to MLUF[1, 10) = 0.006; P = 0.942], the first and
fourth quartile [F(1, 10) = 1.007; P = 0.339], or the second and fourth quartile
of utterance length relative to MLUF[1, 10) = 0.792; P = 0.395].

2.5. Percent SLDs relative to utterance complexity

For the CWS participants, a mixed model repeated measures ANOVA was used
to assess complexity as the between groups factor and length being the within
groups factor. Results indicated there was a significantly greater percentage of
SLDs oncomplexhannon-complexitterances across all utterance lengths relative
to MLU [F(1, 16) = 20.921; P = 0.001] (seeFig. 5 and a significant two-way
interaction between utterance length relative to MLU and utterance complexity
[F(1,16) = 248785; P = 0.001]. Similar to findings for nonSLDs for CWNS,
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Fig. 4. Average percentage (%) of total “stuttering-like” disfluencies (SLDs) per utterance length
(quartiles) relative to mean length of utterance (MLU) for CWS=£ 6).

analysis of simple effects indicated that fow length utterances relative to MLU
(i.e., utterances shorter than children’s MLU), there was a significantly greater
percentage of SLDs for CWS aron-complethancomplexutterancesf(1, 8) =
130068; P = 0.001]. Forhighlength utterances relative to MLU (i.e., utterances
longer than children’s MLU), there were a significantly greater percentage of
SLDs for CWS oncomplexthan non-complexutterances F(1, 8) = 136.373;

P = 0.001]. In addition, the non-complex utterances of CWS, unlike CWNS,
contained a significantly higher percentage of SLDdam thanhigh utterance
lengths relative to MLU F(1, 8) = 27.862; P = 0.001]. Similar to CWNS, the
complex utterances of CWS contained a significantly higher percentage of SLDs
on high thanlow length relative to MLU F(1, 8) = 252074; P = 0.001] (see

Fig. 5.

In summary, similar to the findings regarding nonSLDs for CWNS, CWS pro-
duced more SLDs on utterances above than below their MLU and on complex
than non-complex utterances. There was, however, an interaction between length
and complexity, which indicated that unlike nonSLDs for CWNS, CWS produced
more SLDs on non-complex utterances below than above their MLU. Comparable
to nonSLDs for CWNS, CWS had more SLDs on long, complex utterances than
short, complex utterances.
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3. Discussion

Overall, findings from this and most previous studies indicate that increases
in either utterance length or complexity or both are associated with increases
in stuttering and speech disfluencies for both CWS and CWNS, respectively.
While most studies have found that utterance length and complexity interact in
their influence on speech disfluencies, some studies have found that complex-
ity has more impact on disfluency than lengBrindage & Bernstein-Ratner,
1989; Logan & Conture, 1995vhereas others have reported that length has a
greater impact than complexity on disfluenésafuss, 1999 Results from the
present study, however, suggest that such increases in disfluency may not solely
relate to utterance characteristics but how these characteristics relate to partici-
pants’ MLU.

3.1. Children who do not stutter

As a group, CWNS produced more nonSLDs on those utterances above rather
than below their MLU indicating that the presence of nonSLDs within an utter-
ance depends on the relationship the utterance has to the child’s MLU. In addition,
as has been reported in previous research, CWNS also produced more honSLDs
on complexthannon-complexutterances, but significantly more nonSLDs for ut-
terances above their MLU whether the utterance was complex or non-complex.
Thus, while both utterance length and complexity appear to influence the presence
of nonSLDs within an utterance, it appears reasonable to suggest CWNS produce a
significantly greater percentage of their nonSLDs on utterances above their MLU,
whether complex or not.

3.2. Children who stutter

Similar to CWNS, results indicated that CWS, as a group, produced more
SLDs on utterances above their MLU, a finding that appears to lend additional
support to the influence of utterance length on the presence of stuttering within
the utterance. In addition, comparable to the nonSLDs produced by CWNS, CWS
produced more SLDs ocomplexthannon-complexutterances across all utter-
ance lengths relative to MLU. Again as with the findings regarding nonSLDs for
CWNS, CWS as a group produced significantly more SLDs on complex utter-
ances above their MLU than on utterances below their MLU. However, unlike
the findings regarding nonSLDs for CWNS, CWS produced significantly more
SLDs on non-complex utterances below rather than above their MLU. Findings
appear to indicate that while the impact of length on speech disfluency is ap-
parent for CWNS, for CWS the combination of utterance length and complexity
seems more likely to predict the presence of stuttering in an utterance than length
alone.
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3.3. CWS and CWNS

Previous research regarding the relationship between utterance length and com-
plexity with adolescents who do (AWS) and do not stutter (AWNS) indicated that
AWS produced more within-word disfluencies (i.e., speech disfluencies often per-
ceived by listeners to be associated with stuttering) than AWSBIBdrman &
Bernstein-Ratner, 1997a finding consistent with present results. In the present
study, however, the minimal overlap in the types of speech disfluencies produced
by the CWS and CWNS meant that it was not feasible to make statistical com-
parisons between the two groups. Thus, although some between-group differences
were noted and will be discussed, these speculations must be interpreted with cau-
tion to inherent differences observed between the two talker groups in terms of
nonSLDs and SLDs.

In specific, when compared to CWNS, CWS had more “disfluencies” on non-
complex utterances below rather than above their MLU, although both CWS
and CWNS had a greater number of disfluencies on the non-complex short than
non-complex long utterances. In addition, there was a disparity between the two
groups at both the third and the fourth quartile for utterance length. Perhaps these
differences are an indicator that length of utterance has more of a significant in-
fluence on “nonstuttering-like” disfluencies than “stuttering-like” disfluencies. In
other words, as length of utterance increases, nonSLDs continually increase for
CWNS, but not so for CWS; actually there appears to be a decrease for the very
longest utterances (in fourth quartile) for CWS, a finding that seems to provide
more support for CWNS than CWS for the hypothesis of “match”/“mismatch”
between length of utterance and MLU.

However, present as well as past studies indicate that for both CWS and CWNS,
a higher percentage of speech disfluencies occur on utterances that are both long
andcomplex. Therefore, although length of utterance seemingly differs in its in-
fluence on “nonstuttering-like” and “stuttering-like” disfluencies, complexity of
utterance appears to have a comparable influence on both types of speech disflu-
encies. This evidence appears to lend some suppdffiltams et al.’s (1969)
finding that the loci of CWS/CWNS stuttering/speech disfluencies are influenced,
in general, by similar word/utterance characteristics, a possibility that seems to
warrant future empirical study.

As previously mentioned, the relationship between childhood stuttering/speech
disfluencies and utterance characteristics appears, at first glance, to relate to
soluteutterance length in, for example, number of syllables. However, present
findings suggest that utterance lengdative to the child’s MLU is also very
salient. In other words, the “match” between the dynamically, rapidly changing
linguistic components of an utterance (e.g., both length and complexity) and the
relatively static, slowly changing linguistic maturity (as indicated by the MLU) of
a speaker appears to influence the fluency of the utterance. If children’s linguistic
maturity (i.e., mean length of utterance) interacts with utterance characteristics
to influence occurrence of stuttering/speech disfluencies, it seems reasonable to
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suggest the need for further exploration of linguistic planning and production abil-
ities of children who do and do not stutter.

Such exploration would seemingly require one to examitegtive (i.e., utter-
ance length relative to each child’'s MLU) as well @ssolute(e.g., humber of
syllables) length of utterance. Thus, while it is certainly not inaccurate to say that
children are disfluent on longer utterances, the statement does not appear to be suf-
ficiently precise. Such imprecision of explication seems due to the fact that what is
relativelylong for one child may beelativelyshort for another, depending on their
MLU. Furthermore, the relative impact of the length of a particular utterance on a
child’s stuttering/speech disfluency will vary depending on whether the child has
a low or high MLU. Therefore, since the impact of length of utterance on speech
disfluencies seems to vary with a child’s linguistic maturity or MLU, future studies
in this area may want to consider controlling for participants’ linguistic maturity
(i.e., mean length of utterance). Indeed, some of the differences in previously re-
ported findings regarding the relative influence of utterance length on stuttering
may also relate to differences between the MLUs of the participants.

3.4. Caveats

The most obvious limitation to the present study is the small sample size per
talker group, limiting generalizability of findings even though trends do seem to be
quite robust. Another, perhaps less obvious, limitation was the number of utterances
obtained that were above the child’s MLU. Although norming procedures were
employed to minimize this concern, as is depictedig. 6, more utterances, in
absolute terms, were produced at or below the child’s MLU, which resulted in an
unequal distribution of utterances that were relatively short versus relatively long.
This disparity, of course, should have biased findings in the opposite direction of
what was actually found. Regardless, future studies should attempt to control for
this difference to better examine the relationship between utterance length and
complexity and speech disfluencies as related to m#tive andabsolutdength
of utterance.

As in all such studies based on conversational speech samples, length of con-
versational utterances cannot be entirely extricated from the issue of complexity;
that is, in most cases, as the length of conversational utterances increase, they gen-
erally increase in complexity. Thus shorter utterances (i.e., those utterances within
the first and second quartile) tended to be non-complex whereas longer utterances
(i.e., those that fell within the third and fourth quartile) tended to be complex.
Perhaps, future studies could minimize this particular confound by comparing,
for example, speech disfluencies during an experimental task, whereby children
imitate relatively long, non-complex versus relatively long, complex utterances.
Although such an experimental study might allow individual examination of length
and complexity of utterance, it may come at the expense of naturalness of conversa-
tion, limitation of the distribution of utterance length and complexity (utterances),
or both.
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Finally, it is also important to note that utterance complexity can be defined and
investigated in more than one wai(ler, 1981). Thus, the results from the present
study should be interpreted with particular caution given to both the definition and
method of investigation used for utterance complexity within this study.

4. Conclusions

Present findings indicate that utterances above children’s MLU are more apt
to contain instances of stuttering or speech disfluency which suggests that the
presence of stuttering/speech disfluency within an utterance is not independent
of the child’s MLU. One might predict, therefore, that communicative situations
that (in)directly encourage children to produce utterances above their MLU would
be situations that are most apt to be disfluent, while situations that (in)directly
encourage children to produce utterances similar to or even below their MLU would
be situations that are most apt to be fluent. In other words, the confluence of the
dynamically, rapidly changing linguistic components of a child’s utterances (e.g.,
length of utterance) and the relatively static, slowly changing linguistic maturity
of the child (i.e., MLU) seems to appreciably influence whether a child’s utterance
will be (dis)fluent. Thus, it seems reasonable to suggest that present results have
meaningful implications for future study of conversational utterance characteristics
and their influence on the stutterings and speech disfluencies of children who do
and do not stutter.
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CONTINUING EDUCATION

Childhood stuttering and speech disfluenciesin relation to children’s mean
length of utterance: a preliminary study

QUESTIONS

1. The following procedure has been most widely used when analyzing the con-
versational speech of children who stutter:
a. picture-naming
b. oral reading
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c. silent reading
d. spontaneous speech and language samples
e. choral reading
2. The investigators measured the mean length of utterance of each child in this
study to obtain:
a. an absolute measure of utterance length
b. arelative measure of utterance length
c. a sentence complexity index
d. the receptive versus expressive vocabulary ratio
e. the average duration of each utterance
3. Speech (dis)fluency is influenced by which of the following utterance charac-
teristics:
a. utterance length
b. utterance complexity
C. measurement error
d. reading skills
e. aandb
4. Findings from this study support the hypothesis that the relative “match” or
“mismatch” between linguistic components of an utterance (e.g., utterance
length and complexity) and a child’s language proficiency (i.e., mean length of
utterance) influences the:
. frequency of the child’s stuttering/speech disfluency
child’s reading comprehension
child’s auditory processing skills
frequency of the child’s echolalic responses
e. size of the child’s vocabulary
5. Findings from this study which indicate that utterances exceeding a child’s
mean length of utterance are likely to contain instances of stuttering or speech
disfluency suggest that the:
a. presence of stuttering/speech disfluency within an utterance is independent
of the child’s MLU
b. child’s speech disfluency/stuttering is randomly distributed across utterance
length and complexity
c. presence of stuttering/speech disfluency within an utterance is not indepen-
dent of the child's MLU
d. complexity and length of an utterance does not impact the fluency of the
utterance
e. aandb

Qoo
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