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T
he quantification of stuttered speech and normally
disfluent speech has been the focus of considerable
debate, resulting in diverse research methodologies

and measures over the past 60 years. For example, there has
been a diverse opinion about the metric to be used. Onslow,
Costa, and Rue (1990) used several measures, including
percentage of stuttered syllables; Cordes and Ingham
(1994) counted the frequency of time-interval–based
speech sections that were perceived as containing stutter-
ing; and Yairi and Ambrose (1999) used, among other
measures, frequency of specific disfluency types per 100
syllables. Multiple metrics, including speech naturalness,
speech rate, and severity rating scales, in addition to those
just mentioned, have been advocated to increase the
reliability and validity of characterizing stuttered speech
(Conture, 1997; J. C. Ingham & Riley, 1998). In addition to
using a variety of metrics, collecting samples repeatedly
across different times and speaking environments has
been advocated as a way to establish an adequate sample
of stuttering (Costello & Ingham, 1984; J. C. Ingham &
Riley, 1998).

Problems in quantification, however, are present at
earlier stages of the data collecting/recording process, that
is, during the phase when the objective is to secure a speech
sample that adequately represents the individual’s verbal

output. In this respect, one strong impression derived from
the literature is that the way in which speech samples are
collected may affect measurement of disfluent events or
events of perceived stuttering. Commensurate with this
broad objective, researchers (e.g., Costello & Ingham,
1984; Gordon & Luper, 1992; Gregory & Hill, 1993; J. C.
Ingham & Riley, 1998; Yairi, 1997) have argued that a
person’s speech samples should be recorded on different
days and/or in different situational contexts to increase the
level of representativeness of disfluent speech in such
samples. Indeed, several investigators who examined
the effects of different speaking situations on counts of
children’s disfluency or perceived stuttering reported some
variability (e.g., J. C. Ingham & Riley, 1998; Martin, Kuhl,
& Haroldson, 1972; Silverman, 1971; Wexler, 1982;
Yaruss, 1997a). Although for certain purposes multiple-
situation samples may be desired, it should be pointed out
that there are numerous studies, laboratory experiments,
and field screenings (e.g., prevalence surveys) that legit-
imately rely on a single speech sample. Certainly, in these
conditions, but also in research or clinical situations where
multiple samples are desired, the question of how long
each sample ought to be has remained open. From this
perspective, the question of how much speech would be
sufficient to improve the identification of stuttering, or to
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The relationships between the length of the
speech sample and the resulting disfluency data
in 20 stuttering children who exhibited a wide
range of disfluency levels were investigated.
Specifically, the study examined whether the
relative number of stuttering-like disfluencies
(SLD) per 100 syllables, as well as the length of
disfluencies (number of iterations per disfluent
event), varied systematically across 4 consecu-
tive, 300-syllable sections in the same speech
sample. The difference in the number of SLD
per 100 syllables between the early and later
sections of the speech sample was statistically
significant. In addition, the length of the speech
sample had a critical influence on the identifica-
tion of stuttering in children exhibiting relatively

low levels of disfluency. Also, when a 20%
difference in the number of SLD per 100 syllables
was taken as a criterion, 50% of the children
exhibited upward shifts in continuous speech
samples that were longer than 300 syllables
(i.e., 600, 900, and 1,200 syllables). Results
indicated that, in general, group means for SLD
grew larger as the sample size increased. The
length of disfluent events did not significantly
differ as the sample size increased; however,
there were large differences for some children.
Implications for clinicians and investigators are
discussed.
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assess its characteristics, such as frequency and severity,
in a thorough and accurate way, is a valid one in and
of itself.

Recommendations for collecting speech samples in
general, not just stuttered speech, have emphasized
that samples should contain a sufficient number of the
behavior(s) targeted for analysis and that larger samples
with varied contexts enhance reliability (Lahey, 1988;
Lund & Duchan, 1993). This recommendation appears
to be particularly applicable to stuttering because the
frequency of disfluent events and the severity of the
disorder tend to fluctuate even within a given situation. As
Van Riper (1982) opined, ‘‘It is also necessary to obtain a
speech sample adequate in length for frequency count’’
(p. 205). A speech sample that is too short runs the risk
of lacking a number of events perceived as stuttering,
events that contain specific types of stuttering, or other
parameters of disfluency that can result in misrepresenting
a person’s speech. On the other hand, ‘‘too large a sampling
can be onerous’’ (Van Riper, 1982, p. 205). Thus, defin-
ing reasonably adequate sample sizes for research and
clinical purposes is among the unresolved issues related
to the collection of speech samples for counting either
stuttering events or specific types of disfluencies.

Although speech sample size has varied greatly from
study to study, there has been a noticeable tendency to use
short samples. Wexler (1982) analyzed 100 utterances of
normally fluent children; Riley (1984) used 100 words;
Onslow, Gardner, Bryant, Stuckings, and Knight (1992)
used 15 utterances taken from a 10-min conversation;
Yaruss (1997a) based his analysis on samples as short as
200 syllables; and Meyers (1986) used approximately
350-word samples. The use of 300 words or so has been
common in research (Conture & Kelly, 1991; Gutierrez &
Caruso, 1995; Pellowski & Conture, 2002; Schwartz,
Zebrowski, & Conture, 1990; Zebrowski, 1991) as well as
in clinical assessment: Riley’s (1972) original Stuttering
Severity Instrument (SSI) suggested collecting 100-word
sections from each of three speaking situations. Short
speech samples have also been time based. For example,
Onslow et al. (1990) allowed speech samples recorded at
children’s homes to be as short as 60 s. Martin and
Haroldson (1981) and MacDonald and Martin (1973) used
5 min of speech, and Young and Prather (1962) concluded
that speech samples (of adults) as short as 20 s could be
sufficient to estimate stuttering severity.

Several investigators have used longer speech samples.
For example, Yairi and Lewis (1984) and J. C. Ingham and
Riley (1998) used 500 words. Here too, some researchers
reported longer samples in terms of time. R. J. Ingham,
Southwood, and Horsburgh (1981) used a base-rate phase
that involved a minimum of six consecutive 5-min readings
and spontaneous speaking tasks. It should be noted,
however, that theirs was not a continuous sample. A related
phenomenon has been the use of speech samples that
were inconsistent in size within the same investigation.
Johnson and Associates’ (1959) study included speech
samples that ranged from 31 to 2,044 words; Silverman’s
(1971) samples ranged from 342 to 2,592 words; Schwartz
and Conture’s (1988) were from 85 to 650 words; and

Ambrose and Yairi’s (1999) samples were 750 to 1,500
syllables.

Additional examination of the clinical literature reveals
that recommendations for speech sample size for the
clinical purposes of diagnosis and evaluation of stuttering
also vary. Costello and Ingham (1984) emphasized
sampling from different situational contexts in their
10–15-min ‘‘standard sets of talking,’’ recommending
500 syllables for each of several situations. Curlee (1999)
recommended a minimum of 500 syllables for diagnosing
and evaluating childhood stuttering, and Adams (1977)
advocated obtaining a 300- to 500-word speech sample.
The current version of the SSI recommends a minimum of
200 syllables in each of three situational speaking sections,
advising that a longer sample, even up to 500 syllables,
may be more reliable (Riley, 1994). Still, others have
advocated collecting considerably shorter samples. Conture
(1990) stated that a 300-word sample was sufficient
for averaging across enough 100-word samples to ade-
quately assess variations in stuttering, and Yaruss (1997b)
advocated analyzing 200-syllable samples from each of
four speaking situations. None of the above investigators
provided data-based support for the choice of the particular
sample size, be it long or short. It is unfortunate that, to
date, few systematic investigations have examined the role
of sample size on the disfluency data obtained, and no
scientific basis for using any speech sample size has
been offered. One attempt in this direction was made
by Yaruss (1997b) as part of his study of situational
variability. Few details were provided, and sample sizes
ranged from 600 to 1,000 syllables. No significant
variability in disfluencies was found in 200-syllable
sections of these speech samples.

As stated earlier, the length of the sample influences the
representative level of the speech data because disfluencies
do not occur with precise regularity and are not equally
distributed throughout a person’s speech. Disfluencies may
occur in clusters or be separated by intervals of fluent
speech, the length of which varies within and between
participants, including preschool children (Hubbard &
Yairi, 1988; LaSalle & Conture, 1995; Sawyer & Yairi,
2003). Thus, particularly when investigators or clinicians
are interested in specific disfluent components of a person’s
stuttered or normally fluent speech, it is important for the
sample to include representative examples of all the
disfluencies in a person’s speech as well as several
tokens of each type so that the count is reasonably reliable.
Short samples may have a high risk of underrepresenting
different disfluency types or such disfluency characteristics
as length that are produced by the speaker, particularly
those disfluencies that occur less frequently. For
example, a child may produce only one or two sound
prolongations, or not even one instance of a syllable
repetition containing four repetition units. These types
of disfluencies tend to strongly impact the perception of
stuttering severity. Because disfluencies may occur
irregularly, sometimes only toward the end of a long speech
sample, the examples given above may not be adequately
sampled in only 200 or 300 syllables (Ambrose & Yairi,
1999). On the other hand, a short sample may also lead to
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overrepresentation if, by chance, it contains an infrequently
occurring disfluent event, such as a 2- or 3-s sound
prolongation, giving the investigator or clinician an
erroneous estimate of its frequency of occurrence.

As stated above, to date, few if any studies have
systematically investigated the effect of a single speech
sample size on the disfluency or stuttering data obtained.
Such information, however, is important, even if multiple
samples are taken, because it would provide researchers
and clinicians empirically based guidelines for collecting
speech samples that are appropriate for their respective
needs. Therefore, in this study we investigated the effects
of speech sample size on the disfluency counts in the
speech of preschool-age children who stuttered, a group
that sometimes may present unique additional challenges in
identification and differentiation. We hypothesized that
longer speech samples would provide proportionally
different frequency counts of disfluency as well as different
disfluency-length data than short samples would provide.
Consecutive sections of 300 syllables within a single
sample were compared because of the frequent past
practice of using sample sizes of similar length (Conture &
Kelly, 1991; Gutierrez & Caruso, 1995; Pellowski &
Conture, 2002; Riley, 1972; Schwartz et al., 1990;
Zebrowski, 1991). We addressed the following research
questions: (a) Does the frequency of stuttering-like
disfluency (SLD) per 100 syllables increase when the
length of a speech sample increases as consecutive 300-
syllable sections of the speech sample are incorporated into
the analysis? (b) Does the number of SLD per 100 syllables
in a single, long speech sample vary across four con-
secutive, 300-syllable sections? (c) Are there significant
differences in the length of repetition as a function of the
sample size?

Method

Participants

The participants were 20 preschool children who
stuttered, ranging from 33 to 58 months of age
(M = 43.9 months). The sample included 14 boys and
6 girls.

All children met the following criteria: (a) age 6 years or
younger, (b) regarded by parents as having a stuttering
problem, (c) regarded by two certified speech pathologists
as exhibiting stuttering, (d) exhibiting at least three SLDs
(part- and single-syllable word repetitions and blocks/sound
prolongations) per 100 syllables, and (e) no history of
neurological disorders or abnormalities.

Procedures

Recording. A conversational speech sample with the
child interacting with a parent and an experimenter, taken
in a single session, was audio- and videotaped in a sound-
treated room. Speech samples were a minimum of 1,200
syllables in length. These samples were elicited while the
child was playing with Play-Doh. Although the children
were engaged in a free conversation, to increase uniformity,
the conversation was guided by having the children respond

to open-ended standard questions about what they were
making with the Play-Doh, their favorite story, favorite TV
show, and so forth.

Segmentation of samples. The first 1,200 syllables of
each recorded sample were transcribed orthographically.
Each of these long speech samples was arbitrarily divided
into four 300-syllable sections: Section 1 (Syllables 1 to
300), Section 2 (Syllables 301 to 600), Section 3 (Syllables
601 to 900), and Section 4 (Syllables 901 to 1,200).

Analysis of speech samples. Disfluencies were identified
and marked using the Systematic Analysis of Language
Transcripts (SALT; Miller & Chapman, 1996) to facilitate
the counting. Unintelligible utterances were deleted from
the research materials. Isolated responses such as ‘‘yes,’’
‘‘no,’’ ‘‘okay,’’ and ‘‘yeah,’’ which tend to be fluent, were
excluded from the analysis. When an affirmative or
negative was immediately followed by a phrase (e.g., ‘‘Yes,
I like ice cream’’), however, it was retained. The isolated
affirmatives that were excluded represented a range of 1%
to 4% of the total speech sample for the children in the
study, with the mean being 3%.1

For the purpose of the current investigation, three
disfluency types that constitute SLD—part-word repeti-
tion, monosyllabic word repetition, and disrhythmic
phonation—were coded and identified. These types were
chosen because they have been shown to typify stuttered
speech (Ambrose & Yairi, 1999; Conture, 2001; Van Riper,
1971; Yairi, 1996). To avoid a possible order effect, each of
the 300-syllable sections was treated as an independent data
unit. The data were analyzed for disfluency identification
and count by the first author, who has had extensive
experience (several hundred hours) in both disfluency and
language analyses. The data were also analyzed inde-
pendently by a second listener with a similar level of
experience, who was blind to the hypotheses of the study
and the order of the sections. Interjudge comparisons for
the syllable counts for 20% of the samples yielded a .98
agreement coefficient. The interjudge reliability for type
and location of SLD in the randomly analyzed sections was
.89, using the percentage-occurrence-agreement formula
described by Baird and Nelson-Gray (1999). That is, the
number of agreements of SLD occurrence were divided by
the number of agreements plus disagreements. Specifically,
agreement was calculated only for disfluent events. Last,
interjudge reliability for the count of the number of
repetition units (RU; for part-word and single-syllable word
repetition) using Baird and Nelson-Gray’s (1999) formula
was .94. Intrajudge agreement for the first author was
derived after a period of 1 year. The values for the syllable
counts, SLD, and number of repetition units were high
at .98, .92, and .96, respectively.

1Typically, single-word utterances, especially ‘‘yes’’ and ‘‘no’’ responses,
are uttered fluently. Because during free conversation with very young
children such responses can be frequent, an incorrect assessment of the
child’s habitual stuttering may occur if these utterances are included.
Taken to extreme, a child with moderate–severe stuttering may never
stutter or do so very infrequently if he/she talks with only single-word
responses, especially yes and no. Thus, exclusion of such material provides
a better picture of the child’s level of stuttering.

38 American Journal of Speech-Language Pathology � Vol. 15 � 36–44 � February 2006



The SLD count per 100 syllables was determined by
combining the frequencies of all three disfluency types that
constitute this class. RU was reported in terms of the mean
number of extra iterations for part-word repetitions and
single-syllable, whole-word repetitions. These data were
derived for each child, section by section. Group means for
each section were calculated.

Results

SLD

Cumulative SLD counts. To answer the main question of
this study—that is, whether the relative frequency of
disfluencies changes as a function of the speech sample
size—SLD counts per 100 syllables were derived for the
first 300 syllables, the first consecutive 600 syllables, the
first 900 consecutive syllables, and the entire sample of
1,200 syllables. Table 1 presents the individual data, with
the sample length containing the first highest SLD count
marked in bold. Individual participant numbers were
assigned on the basis of the number of SLD per 100
syllables, from low to high, in the full speech sample.
The direction of the critical change is indicated under the
sample length in which it could be first detected (as is
explained below): U indicates an upward shift, D indicates
a downward shift, and N indicates no shift. Group means
for the children for each of the sample lengths appear at the
bottom of the table.

Most of the children showed considerable variability, in
terms of SLD per 100 syllables, over the different lengths
of the speech sample. Child 5, for example, had an increase

in SLD per 100 syllables of almost 300% as the sample
size increased from 300 to 1,200 syllables. Two immediate
observations can be made on the individual data in the table:

1. The length of the speech sample made a critical
difference in the basic diagnostic decision of classifying
3 children (15% of the sample) as exhibiting a stuttering
problem commensurate with the common standard
of three SLD or similar measures (Conture, 2001;
Van Riper, 1971; Yairi, 1997). That is, their diagnosis
as children who stutter would have been missed if only
the first 300-syllable sample were used. Two of these
children required a 600-syllable sample, and 1 child
required 900-syllable samples to meet the criterion.
Three out of seven potential misses is a high proportion.
In addition, the 3 children were among the first 7
children listed in the table, all of whom represented
low-level SLD of five SLD or fewer per 100 syllables, a
level widely recognized as mild stuttering (see severity
scales by Johnson, Darley, & Spriestersbach, 1963;
Williams, 1978; Wingate, 1976).

2. Only 6 children (30% of the group) achieved the highest
SLD count in the first 300-syllable section, an
additional 3 children (15%) reached the highest count
after 600 syllables, and 3 more children reached their
peak after 900 syllables. Eight children, 40% of the
group, reached their maximum after speaking up to
1,200 syllables.

Regarding the last observation, however, an obvious
question presents itself: What magnitude of a difference in
the number of SLD is practically meaningful? For example,
what change in the frequency of SLD or other measures,
such as frequency of stuttering (Onslow et al., 1992), is
required for altering the perception of stuttering severity?
Except for the minimal criterion for the diagnosis of
stuttering (3 SLD per 100 syllables), where a difference of
almost any size can be critical, there is no direct evidence
currently to support an answer to the question posed above.
Regardless, it is obvious that a person’s level of disfluency
must be considered. A difference of 1 SLD for a child
exhibiting 4 SLD per 100 syllables is relatively much
more significant than the same difference for a child
exhibiting 15 SLD per 100 syllables. Therefore, although
it would appear reasonable to hypothesize that a 10%
up or down change in observable behavior should be
regarded as practically significant, for the sake of being
conservative we doubled this figure, settling on a 20%
change as the critical threshold for the purpose of this
initial study of the sample length issue. Accordingly, the
individual data in Table 1 were reviewed to identify
children whose level of disfluency seen in Section 1
(300 syllables) was critically altered and at what speech
sample length the change was first detected. An inspection
of Table 1 yielded three subgroups:

1. Children with upward SLD shifts: This subgroup
included 10 children, or 50% of the participants. Of
these, 4 children (Nos. 2, 7, 11, and 18) had upward shifts
in SLD in the 600-syllable count, 3 (Nos. 5, 16, and 19) in
the 900-syllable count, and 3 (Nos. 4, 6, and 12) in the

TABLE 1. Individual stuttering-like disfluency (SLD) counts,
group means, and standard deviations for 300, 600, 900, and
1,200 syllables.

Syllables

Participant 300 600 900 1,200

1 4.67 3.00 D 2.55 3.17
2 2.33 3.17 U 3.00 3.17
3 4.00 3.00 D 3.00 3.42
4 3.00 3.50 3.11 3.67 U
5 1.33 1.50 3.33 U 3.75
6 3.23 2.50 3.11 3.83 U
7 2.67 3.50 U 3.89 4.00
8 5.33 N 5.00 5.11 4.83
9 6.33 5.33 4.67 D 5.08
10 9.33 7.17 6.00 D 5.50
11 6.00 8.17 U 9.00 8.75
12 7.57 7.50 8.56 8.92 U
13 10.67 N 11.33 9.33 9.50
14 10.67 N 9.67 9.56 10.17
15 11.33 N 10.50 12.22 12.00
16 8.00 9.50 10.22 U 12.83
17 13.33 N 14.50 14.00 14.42
18 10.67 15.33 U 15.89 14.92
19 9.67 11.00 14.55 U 15.25
20 23.00 N 21.17 21.11 23.92

M 7.12 7.82 8.11 8.55
SD 3.69 5.15 5.28 5.62

Note. Boldface type represents the highest SLD level; U = upward
shift; D = downward shift; N = no shift.

Sawyer & Yairi: Sample Size and Stuttering Severity 39



1,200-syllable count. Note, again, that 5 of these
children were among the 7 listed at the beginning of
the table; that is, they all exhibited what is typically
regarded as mild stuttering. The other 5 children
exhibited what is typically regarded as either moderate
or severe stuttering.

2. Children with downward SLD shifts: This subgroup
included 4 children, or 20% of the participants. For
2 children in this subgroup (Nos. 1 and 3), the change
occurred in the 600-syllable speech count, and for the
other 2 (Nos. 9 and 10) in the 900-syllable count. The
stuttering of the first 2 children can be regarded as mild
and that of the last 2 children as moderate, according to
stuttering severity scales.

3. Children with no SLD shifts: This subgroup included
6 children (Nos. 8, 13, 14, 15, 17, and 20), or 30% of
the entire group. Interestingly, 5 of the children were
located along the moderate and severe range of stut-
tering severity.

Turning to the group’s means at the bottom of the table,
the means gradually increased as the speech sample size
got longer. The mean of the longest sample was larger than
the mean of the shortest sample by almost 1.5 SLD points.
These means, however, could not be compared through
statistical analyses because the same disfluencies present
in shorter samples are also present in longer cumulative
samples (e.g., the 900 column includes data from the
previous two columns). Thus, any test would be a comparison
of a whole with some of its parts. Therefore, comparisons of
noncumulative means were calculated as section-by-section
data, wherein the speech samples are treated as four con-
secutive, but separate, 300-syllable sections.

Section-by-section data. Although the main concern of
this study was the effect of the increasing sample length on
the frequency of disfluency, variations in disfluency
between each of the four 300-syllable sections that we
arbitrarily marked were also of interest, providing a
somewhat different look at the data that allowed the
application of statistical assessment. Group data are
presented in Table 2, with the numbers 1, 2, 3, and 4 used
to denote the four consecutive, 300-syllable sections of the
speech sample. Section 1 contains the first 300 syllables
(1–300), Section 2 includes Syllables 301–600, Section 3
includes Syllables 601–900, and Section 4 includes
Syllables 901–1,200.

The group means showed a substantial increase in SLD,
from 7.12 in Section 1 to 9.85 in Section 4, a rise of 38%.
Differences between consecutive sections were 10% to

13%. Note that both the mean and standard deviation for
SLD were largest in the fourth section of the speech
sample. A one-way, repeated-measures analysis of variance
(ANOVA) with a Huyn–Feldt correction for sphericity
revealed significant differences in SLD across the sections,
F(1, 19) = 2.9, p = .049. Post hoc comparisons using
Tukey’s honestly significant difference test indicated that
the SLD means in Sections 1 and 4 were significantly
different ( p = .05).

Again, SLD fluctuations over the speech samples were
examined in terms of individual data, this time for each
300-syllable section separately. Table 3 shows how many
children had a 20% or more increase in SLD per 100
syllables between Sections 1 and 2, 2 and 3, and 3 and 4. As
we expected, the data reinforced the findings presented
earlier in regard to a longer speech sample. For example,
Participant 4 had 3.00, 4.00, 2.33, and 5.33 SLD in Sections
1 through 4, respectively. Participant 20 had 12.00, 19.33,
21.00, and 32.33 SLD in the respective samples. Table 3
makes it clear that later sections in the long speech sample
tended to have more disfluencies. Individually, over half
the children had a large increase in the number of SLD
per 100 syllables in the last 300 syllables of the speech
sample.

RU

Cumulative RU counts. To determine whether the
number of RU, a measure of disfluency length, changed as
a function of the speech sample size, particularly for the
individual participants, RU means per 100 syllables were
derived for the 300-, 600-, 900-, and 1,200- syllable
samples. Table 4 presents the individual data, with the
highest RU count marked in bold. In 2 cases (Participants
14 and 20), the highest count occurred in two sections but
only the first one is marked in bold. Note that a child’s
mean number of repetition units could not be less than 1
because the RU was calculated by dividing the total number
of iterations by the number of instances of repetitions.

Group data are reported in the bottom of the table. The
only notable change was a slight increase in RU as the
sample size grew from 600 to 900 syllables. As with SLD,
these data could not be statistically compared because
disfluencies in later sections included those same dis-
fluencies present in earlier sections.

When we reviewed the individual data, we found that
6 children had the highest number of repetition units in
the first 300 syllables of the speech sample, 2 reached

TABLE 2. Group ranges, means, and standard deviations for
SLD counts per 100 syllables for each 300-syllable section.

Section Range M SD

1 1.33–13.33 7.12 3.69
2 1.33–20.00 7.98 5.74
3 1.67–21.67 8.70 6.27
4 3.33–32.33 9.85 7.23

TABLE 3. Number of children and percentage of total
participant sample with an increase of at least 20% in SLD
counts per 100 syllables between each 300-syllable section.

Section

No. of children 1–2 2–3 3–4

9 45%
6 30%
11 55%
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the longest average disfluency in 600 syllables of speech,
and 5 children reached the longest average disfluency in 900
syllables. Seven children reached their highest level of RU
only when the entire 1,200-syllable sample was considered.

Although overall the differences seem small, several
studies of repetition units (e.g., Ambrose & Yairi, 1995,
1999) have reported that small differences in this dimen-
sion may be the single most important differential factor
between children who stutter and normally speaking
children. Not having a precise critical difference for RU,
we again took a 20% change criterion. Accordingly, the
individual data in Table 4 were marked as either N (no
change from the first 300 syllables) or U (upward change
at the speech sample length where it was first detected).
This analysis showed that 15 children (75% of the group)
remained stable on the dimension of length, whereas 5
children (25% of the group) increased the length. Of these,
3 (Nos. 17, 18, and 19) were all in the range of severe
stuttering and exhibited what can be regarded as large
differences in mean RU from one sample size to another.

Section-by-section data. As was done for the frequency
of SLD, group means for RU, reflecting the length of
disfluency, were compared among the four 300-syllable
sections for purposes of statistical analysis. The data are
presented in Table 5 with the numbers 1 through 4 denoting

the four consecutive 300-syllable sections in the speech
sample. Only small variations among sections could be
observed. A one-way, repeated measures ANOVA revealed
no statistically significant differences among the four
means, F(1, 19) = 3.43, p = .080.

Discussion

We focused in the present study on the relationships
among the size of the speech sample, outcome measure-
ments of SLD, and mean length of disfluency (RU). To the
best of our knowledge, this is the only study to have
systematically investigated the effect of sample size on the
resultant frequency and length of disfluency. Our assump-
tion was that, given more opportunities for disfluency to
occur, that is, longer speech samples, more valid informa-
tion could be obtained regarding this speech phenomenon.

SLD

Although SLD occurs in the speech of both children who
stutter and normally fluent children, it has been shown in
several ways to serve as a strong index of stuttering: SLD
(a) occurs much more frequently in the speech of the first
group (Ambrose & Yairi, 1999; Pellowski & Conture,
2002); (b) is more likely to provoke listeners’ perception of
stuttered speech than are other disfluencies, such as
revisions, phrase repetitions, and interjections (Conture,
2001; Van Riper, 1971; Yairi, 1996); and (c) has been
shown to closely reflect developmental changes in stutter-
ing over time (Yairi & Ambrose, 1999) and to closely agree
with other measures of such changes, such as stuttering
severity ratings. Hence, valid, accurate data for this
disfluency class are particularly important both in clinical
situations and for research purposes.

Although the general findings showing that changes in
the frequency of disfluency occurred throughout the sample
were expected, the specific results of statistically signifi-
cant differences in the frequency of SLD between Sections
1 and 4 suggest that for fuller exploration of children’s
disfluency output, measured in SLD per 100 syllables,
later portions in longer speech samples may contain
information that can appreciably alter research outcome
where groups are concerned. Longer samples might alter
outcomes even more so in clinical evaluation where a
single child is the target. Inasmuch as half of the young
children we evaluated showed more than a 20% rise in their
SLD counts as the speech sample exceeded 300 syllables, a
commonly used speech sample size, clinicians may wish to
be mindful of possible ways to increase accuracy in their
diagnostic procedures. The finding that a few children
decreased their disfluency whereas several children re-
mained stable does not change this clinical consideration.
Overall, the results support the general recommendations
for collecting speech samples of sufficient length as
suggested by Lund and Duchan (1993) for the purpose of
assessing language deficits. The precaution of recording
more speech would appear to be especially warranted for
children who seem to exhibit a low level of SLD but are
suspected by parents or others to exhibit stuttering. For 3

TABLE 5. Group ranges, means, and standard deviations for RU
counts for each 300-syllable section.

Section Range M SD

1 1.00–1.50 1.24 0.16
2 1.00–1.80 1.28 0.20
3 1.00–1.96 1.27 0.25
4 1.00–2.08 1.36 0.27

TABLE 4. Individual repetition unit (RU) counts, group means,
and standard deviations for 300, 600, 900, and 1,200 syllables.

Syllables

Participant 300 600 900 1,200

1 1.40 N 1.38 1.33 1.48
2 1.14 N 1.11 1.12 1.12
3 1.17 N 1.17 1.11 1.18
4 1.00 N 1.06 1.08 1.05
5 1.00 1.00 1.10 1.16 U
6 1.00 1.15 1.28 U 1.19
7 1.16 N 1.17 1.14 1.23
8 1.31 N 1.24 1.18 1.17
9 1.06 N 1.11 1.11 1.12
10 1.35 N 1.48 1.42 1.38
11 1.50 N 1.47 1.35 1.42
12 1.45 N 1.55 1.46 1.48
13 1.17 N 1.13 1.10 1.10
14 1.44 N 1.35 1.44 1.44
15 1.29 N 1.20 1.36 1.43
16 1.43 N 1.35 1.33 1.38
17 1.24 1.30 1.94 U 1.38
18 1.17 1.29 1.81 U 1.45
19 1.22 1.25 1.71 U 1.99
20 1.21 N 1.29 1.30 1.30

M 1.24 1.25 1.33 1.32
SD 0.16 0.15 0.25 0.21
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out of 7 children in this category in this study, the critical
diagnosis of stuttering would have been missed had only
the first 300 syllables been analyzed, and 5 out of the
10 children showing appreciable increase were in this
group of mild stuttering.

The significant group differences indicate that 300
syllables, or other similarly short samples reported in past
research (e.g., Adams, 1977; Conture, 1990; Curlee, 1999;
MacDonald & Martin, 1973; Martin & Haroldson, 1981;
Onslow et al., 1992; Yaruss, 1997b), could also be too short
for certain research purposes. One question that may arise
concerns the magnitude of the differences among the group
means for the different sections within the single sample
used in our study. Are the differences in SLD means
between Sections 1 and 2, 1 and 3, and 1 and 4 (0.86, 1.52,
and 1.43, respectively) meaningful? Is the difference of
1.43 SLD between the short (300 syllables) and long
(1,200 syllables) samples meaningful? There are good
reasons for an affirmative response, especially at the low-
to-medium level of disfluency. For example, it has been
widely accepted that 3.0 SLD per 100 syllables/words,
or similar measures, is the cut-off point between normal
disfluency and stuttering. Therefore, a child who exhibits
only 2.5 SLD is typically regarded as normally fluent.
By adding only 1.5 SLD, a child exhibiting 4.0 SLD is
clearly in the category of mild stuttering. Similarly, when
evaluating recovery from stuttering, either natural or the
result of treatment, sliding down from 4.0 to 2.5 SLD per
100 syllables is a very meaningful change. In this respect,
it is also worthwhile to note that when Yaruss (1997a)
studied the effect of situational variability on the level of
disfluency, his data showed that among four situations, the
group’s mean difference in disfluency varied only from 0.36
to 0.80, which is significantly below the group difference
in the current study. When a fifth situation was added, his
largest difference was 1.54, very similar to the magnitude of
differences reported by us. Still, Yaruss’s findings have been
frequently referred to as evidence for situational influence
on the level of disfluency. Of course, it should be recognized
that at high levels of stuttering severity, larger changes in
the frequency of SLD are necessary for making a substantial
impact. As to this issue in our study, few children exhibited
significant decline in SLD as the speech sample increased
in length, whereas others remained stable.

One explanation of the findings is that the changes
through the sample reflect changes in linguistic variables,
such as utterance length and complexity, that might have
increased toward the end of a long speech sample, as the
children warmed up and talked more freely, getting more
involved and excited and using longer sentences. Such
factors have been shown to influence disfluency output
(Gaines, Runyan, & Meyers, 1991; Logan & Conture,
1995; Ratner & Sih, 1987; Yaruss, 1999). In addition,
longer sentences may have involved a faster rate. More
excitement and a faster rate are likely to result in more
disfluency. Alternatively, as the children became more com-
fortable over time, they might have responded more will-
ingly to questions that required explanations instead of
uttering brief utterances about what they were making with
the Play-Doh.

Last, although one could suggest that the changes in
disfluency during the sample were the result of such
situational variability, which reinforces the opinion that
multisituational speech sampling is necessary, a contrary
argument is just as reasonable—that what has been
suggested in the past as the effect of situational variability
on the level of disfluency is not really different than
variability that takes place within a single sample.
Furthermore, the magnitude of changes within a long
sample, either up or down, is similar to, or even somewhat
larger than, those reported by Yaruss (1997a) to have
occurred among five different situations. It is possible then,
that a single, long sample may provide similar information
about variability.

RU

RU, as one measure of the length of disfluent events, has
been reported to be reliably counted by judges (Ambrose &
Yairi, 1995; Zebrowski, 1991). It is also a measure that has
been shown to differentiate the speech of children who
stutter from normally fluent speech in young children
(Ambrose & Yairi, 1995, 1999; Johnson & Associates,
1959; Wexler, 1982), and RU has been used in several
clinical protocols for identification of incipient stuttering
(Adams, 1977; Cooper & Cooper, 1985; Curlee, 1980;
Pindzola, 1987; Riley, 1984; Van Riper, 1982).

In the current study, however, RU did not prove to be
significantly affected for the group as a whole by the length
of the speech sample. However, clinicians may wish to take
notice that although the section-by-section mean differ-
ences were not statistically significant, some children,
especially among those with severe stuttering, showed large
increases in RU as the sample length increased. Inasmuch
as even one or two disfluent events containing more than
2 RU leave strong impressions on listeners, the combined
effects of SLD frequency and RU at the end of a long
sample might help clinicians arrive at a more accurate
assessment of the child’s stuttering.

Conclusions and Implications

Conture (2001) pointed out that clinicians do not always
have control over the size of the speech sample. For
example, the child might be tired, irritable, or unwilling to
speak much, and the parents might not be able to return
with the child for a second or multiple recording of speech
samples. Although short samples (e.g., 300 words) may
provide basic data, we posit that the longer the sample is,
the more valid its representation will be. The present
findings indicate that, particularly in children who are
suspected to exhibit stuttering but reveal relatively low
levels of disfluency during evaluation or other types or
testing, the additional information gained from a long
speech sample can be critical. The question is how far a
clinician or a researcher should go in terms of sample size.
Whereas one may argue that the upward trend in disfluency
associated with sample length, as reported here, suggests
that samples longer than 1,200 syllables might be neces-
sary, additional research is needed to provide more precise
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and defendable answers about the effects of speech sample
length. However, one must also weigh the time factor
associated with sample length, in either clinical or research
settings, against the information to be gained. Yet, for those
who claim that 300 syllables are enough for valid quantifica-
tion of stuttering in very young children, the obvious
question to ask is why not only 150 syllables? It is surprising
that such a basic issue as the length of speech sample to be
used has received so little systematic research. Whereas
more data and further analyses of contributing factors are
necessary to identify the optimal speech sample length, in
the meantime some clues are provided by the present
findings in that for 70% of the children (14 out of 20)
substantial upward fluctuations were reflected in 600
syllables, whereas 85% of the children were covered by a
900-syllable sample. Although these clues are general-
izations, their application to children with borderline or mild
stuttering is warranted.

Regardless of the present findings, arguing in favor of
600-syllable samples as a minimum, Yairi and Ambrose
(2005) pointed out that at least three tokens for any given
type of disfluency are necessary to identify a pattern or
obtain a mean and to indicate that the behavior is more than
circumstantial. Although for some types of disfluency a
300-syllable sample could yield three tokens, for other, less
frequent disfluencies, such as disrhythmic phonation,
300 syllables may not be sufficient. Because disrhythmic
phonations also occur occasionally in the speech of normally
fluent children from a frequency of 0 up to a maximum of
0.49 per 100 syllables, it is important to sample them at
frequencies of 0.50 or above. To obtain three examples of a
disfluency at that rate, a 600-syllable sample is required.
As stated above, however, research is required to examine
this issue before a definitive recommendation can be made.
It is clear, however, that if only a single session is available,
more recording should be attempted.

Another implication involves the practice of analyzing
selected sections taken from a larger corpus. Often, clinician
and investigators tend to disregard the early and the last
sections. For example, the SSI (Riley, 1972) advocates
deleting the first and last 25 syllables of the speech sample.
Our findings suggest that any truncation should be at the
beginning, rather than the end, of a long speech sample.

Caveats and Future Research Directions

More research is needed to investigate further the effect
of sample length and factors that might influence disfluency.
Were the differences observed in the present study due solely
to length? Do other factors surface along with this
parameter? As mentioned earlier, past research has shown
different factors affect disfluency, including linguistic
variables, such as mean length of utterance and complexity.
Other variables that may affect disfluency include a faster
rate of speech, an increased level of excitement, or an
increased level of comfort with the listener. Another
important research goal would be to study what constitutes
critical difference at various levels of disfluency. All these
possibilities are worthy of pursuing. Last, additional
research with larger numbers of children who exhibit

different disfluency levels would permit a finer analysis of
the parameter that has surfaced in the current study.
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