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Introduction
There is evidence that children who stutter (CWS) may have
more reactive temperaments than children who do not as
reflected by psychophysiological measures.
Reactivity has been defined as how easily, quickly and intensely
one’s autonomic system responds when stimulated. Guitar
(2005) suggested that inhibited temperament with its inherent
greater susceptibility to negative emotional conditioning may
increase the risk for persistent stuttering.
The sensitivity of children and adults who stutter has been
previously examined using the physiological variables of:

 Jitter (RAP; relative average pertubation)
 Shimmer (%)
 Fundamental frequency (Fo; pitch)
 Acoustic startle eye-blink response (ASEB)
These variables were examined in preschool CWS in
the current study to determine:

1. Are there differences in reactivity between
CWS and nonstutterers or between severe
and mild-moderate CWS?
2. Are certain physiological variables associated
with stuttering severity or reactivity?
Additional variables examined as potential indicators of
reactivity in CWS included:

 Handedness & Footedness
 Family History of  stuttering
 left-handedness
 ADHD/ADD
It was assumed that temperament/emotional reactivity
and atypical cerebral laterality may have a basic
underlying etiology which may then predispose a child
to stutter and then manifest by increasing severity and
the likelihood of chronicity.

Participants
Age/Gender Matched
(2:11-5:1)

10 CWS
(No previous Tx)

5 “Severe”

10 Nonstutterers
(Control)

5 “Mild-Moderate”

Severity was based on the overall score on the Stuttering Severity
Instrument-3 (SSI-3; Riley 1994). There were 7 boys and 3 girls in
each group of 10. All subjects had normal speech and language as
determined by the Fluharty Preschool Speech and Language
Screening Test- 2nd Edition (Fluharty, 2001).

Results

Variables
Startle Response: Startle has been correlated with
nervous temperaments in adult stutterers (Guitar, 2003).
The acoustic startle eye-blink (ASEB) response was
measured using 2 sensors
under the left eye and one
on the forehead.
The ASEB test included five
bursts of white noise
presented to
both ears through
headphones at 95 dB.
Hand and Foot Dominance: Prior to the testing, three
handedness tasks (throwing, writing and playing a xylophone)
and one footedness task (kicking a soccer ball three times)
were administered.

 Voice Measures 
Fundamental frequency, jitter and shimmer have been used as
indirect indicators of the underlying physiological functioning of
the vocal mechanism. These variables were measured in
“low” and “high” stress situations.
Fundamental Frequency (Fo; pitch): Fo is affected by
changes in mass and tension of the vocal folds; found to
increase significantly for adult males in high stress situations
(Brenner et al., 1983).
Jitter and Shimmer: Acoustic measures of the cycle-to-cycle
variations in frequency and amplitude of vocal perturbations,
respectively

“Low” Stress Situation: The child labeled four pictures from
the Fluharty-2 picture book (dog, sock, fork, shoes), while
speaking into a digital microphone. RAP, shimmer and Fo
were obtained from vowel segment analysis of the four
recorded words.
“High” Stress Situation: The child was taken to a different
room and three sensors for the ASEB test were placed on
his/her face. The children had to recall the four pictures they
had previously seen from memory. The new setting, the
placement of the sensors and the task of remembering words
were intended to create a “high” stress setting (Stallings,
2005).

Hypotheses
It was hypothesized that CWS would be more
sensitive in high stress situations than non-stutterers
and the sensitivity would increase with stuttering
severity.
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 The results suggest that measuring change in Fo and RAP from
low to high stress may be a valid approach to differentiate severe
stutterers from mild-moderate stutterers.
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 The change in voice measures possibly reflect the physiological
underpinnings of stuttering severity (increased laryngeal tension).
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Fig. 1. When examined by stuttering severity, a significant group
difference (p =.021) was observed in change in Fo. Severe CWS
demonstrated a positive mean change of Fo (35.98; SD=34.28)
while mild-moderate CWS showed a negative mean change
(-26.91; SD=35.26).

Mean Change Jitter (RAP): Low to High Stress

 Startle response was not significantly correlated with Fo, RAP or
shimmer, suggesting that ASEB and the voice measures actually
measure two different phenomenon associated with temperament.
 Group differences were not observed between CWS and nonstutterers on the measured variables because mild-moderate and
severe CWS demonstrated opposite reactions which canceled out
the overall group effect.

The results suggest that CWS should not be examined
as a homogenous group, but as distinct subgroups with
different responses in reactivity to stress.
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The results provide support for the hypothesis that mild-moderate
stutterers have different physiological responses to stress than
severe stutterers. This may be quantified by increased Fo and
decreased jitter for severe stutterers in high stress situations.
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This suggests that severe stutterers may have more laryngeal
tension in high stress situations and are more laryngeally reactive
in general than mild-moderate stutterers.
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Fig. 2. Change in RAP and shimmer were correlated with each
other (r = .758; .01 level) indicating they may be associated with
the same underlying processes. Stuttering severity was shown to
be predictive of differences in RAP (r = -.662; ) and Fo (r =.698; .05
level).

Mean Latency to Startle in Stuttering Group:
Family History of ADHD/ADD
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If key risk factors for the persistence of stuttering could be defined
and quantified, the results would have notable clinical relevance.
The timing and choice of treatment for each CWS could then be
determined using a combination of case history information and
physiological measures, making early intervention more
appropriate for clients with a greater risk profile.

The sampling protocol of this study was identical to that used in Stallings
(2005). Startle, pitch and jitter data from 6 CWS in Stallings (2005) were
merged with the data collected in the current study.
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Further research, with larger subject groups, is warranted to
examine the interrelatedness of the measured variables and to
develop specific hypotheses regarding the predictability of
stuttering chronicity.
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Severe Stutterers (from “low” to “high” stress):



Higher magnitude
Shorter latency

The results indicate differences in physiological responses to
stress among severe and mild-moderate stutterers:
 The voice measures of change in jitter (RAP) and fundamental
frequency (Fo) were correlated with stuttering severity
(RAP r = -.662 at .05 level; Fo r =.689 at .05 level).
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Specifically, severe CWS were predicted to have
decreased RAP and shimmer from low to high stress,
but an increase in Fo (indicating laryngeal tension).
Severe CWS were expected to have a higher mean
peak ASEB, indicating a more “reactive” anticipatory
response.

► Jitter
► % Shimmer
► Fo (pitch)
► Acoustic startle
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Fig. 3. Startle (magnitude and latency) response was significantly
different in CWS with a family history of ADHD/ADD (p = .05), which
suggests that this variable may serve as an additional marker for
temperamental sensitivity.
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The handout for the current study may be found at:
http://convention.asha.org/handouts.cfm (session #1341)
Please contact Danra.Kazenski@montrealfluency.com for further
information.

