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Preface

I am glad to present the Proceedings of the third International Con-
ference on Stuttering, held in Rome from 14th to 16th June 2018. 

Thanks to the great effort put in these three editions, the Conference 
has become a triennial appointment awaited by both the scientific and 
clinical national and international community.

The prestigious Conference Scientific Committee, composed by Emer-
itus Professor Ehud Yairi and Professor Mark Onslow, played a great role 
in designing three extremely rich Conference days, with very high quality 
keynote lectures and very interesting research paper presentations, debates 
and round tables. Important educational opportunities for the audience were 
the three workshops, respectively about stuttering treatment in school-age 
children, stuttering intervention in pre-school age children, and the use of 
cognitive-behavioral therapy for adults and teenagers who stutter, as well 
as two masterclasses (which offered cause for reflection on how to treat 
adolescents who stutter). Further interesting contributions also came from 
authors who submitted research posters.

I re-extend my thanks to Professor Ehud Yairi and Professor Mark 
Onslow, to all the keynote speakers, presenters and authors, participants 
and attending students. 

I thank the suppliers, the Conference staff and the organizations who 
supported the Conference organization (most of all the INPS Management 
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represented by Ingegner Sergio Moschetti and his staff ) and patronized it 
(The Stuttering Foundation of America, Sapienza University of Rome, the 
University of Rome Tor Vergata, Comune di Roma - Assessorato alla Persona, 
Scuola e Comunità Solidale, FLI, SIFEL). I also thank Michelle Kaufmann 
Meyers, President of the CPLOL, Dr. Tiziana Rossetto, President of FLI 
and Dr. Irene Vernero for their kind support. 

Finally, not least my special thanks goes to Mrs. Jane Fraser, President 
of the Stuttering Foundation of America, for the support of her prestigious 
international Institution and for her commitment to bringing information, 
help, effective treatments and support to researchers and professionals in 
the field of stuttering.

Donatella Tomaiuoli
International Conference on Stuttering Convener



Session 1

Dynamic Aspects

Can motor deficits occur in stuttering without simul-
taneous language or auditory problems?
Sarah Vanhoutte a, b *, Patrick Santens b, c, John Van Borsel d

a Artevelde University College Ghent, Belgium; b Department of Internal Medicine, Ghent University, 
Belgium; c Department of Neurology, Ghent University Hospital, Ghent, Belgium; d Department of Speech, 
Language and Hearing Sciences, Ghent University, Belgium - * Presenting author

Abstract

Introduction

Is stuttering primarily a language or a motor disorder? Although this 
has been extensively discussed, insufficient evidence is available to argue 
strongly for or against one of these hypotheses. Secondly, motor deficits 
reported in stuttering are often observed during tasks that require auditory 
processing as well. As altered auditory processing is a key finding in stut-
tering, it remains unclear whether the observed motor alterations are pure 
motor dysfunctions or if they are the result of auditory deficits 

Therefore, the present study was aimed at evaluating both linguistic 
and motor processing during a relatively simple perception task. By using a 
visual word recognition task, a potential influence of aberrant auditory pro-
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cessing can be excluded. By using electro-encephalography (EEG), the neu-
rophysiological analyses can primarily focus on the temporal coordination 
of linguistic and motor areas. Moreover, this technique is very sensitive and 
allows the detection of very subtle cortical timing and activation differences.

Method

Participants

Thirty adults with developmental stuttering (AWS) and 30 careful-
ly matched fluent speakers (FS) were included in this study. They were 
right-handed, monolingual native speakers of Dutch, reported no history of 
hearing complaints, dyslexia or other speech-language problems, neurological 
or psychiatric disorders, and presented with normal or corrected-to-normal 
vision. None of them was on psycho-active drugs. All participants gave their 
written informed consent in accordance with the declaration of Helsinki. 
This study was approved by the local ethics committee.

Stimuli

50 action and 50 non-action verbs were selected from WordGen 
(Duyck et al., 2004). All action verbs referred to hand and/or arm move-
ments (e.g. to knead, to sew). Perception of hand action verbs is known to 
activate the hand motor representation in the brain (Hauk et al., 2004). 
The non-action verbs were abstract verbs unrelated to actions or body parts 
(e.g. to believe, to tolerate). Both verb classes were as closely matched as 
possible on several psycholinguistic and lexical characteristics. 

All verbs were presented in their infinitive form as single words. They 
were shown in black letters (font: Calibri; size: 96) on a white background 
in the middle of a computer screen that was placed one meter in front of 
the participant. Stimuli were randomly presented with a stimulus frequency 
of 0.7Hz (+/- 1428 ms) and no interstimulus interval. Participants were 
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instructed to read each of the words mentally and to avoid overt articulation 
or any other kind of orofacial movement. 

Electrophysiological analyses 

EEG data were collected with Neuron-Spectrum-5 (4EPM) registration 
software (Neurosoft, Moscow, Russia). 21 Ag/AgCl electrodes were placed on 
the scalp according to the standard, international 10/20 system. Additional 
reference and ground electrodes were placed on the earlobes and forehead 
respectively. Neurophysiological data were recorded at a sampling rate of 
500 Hz (0.05-75Hz band-pass filter). Impedance of each electrode was 
kept below 5kΩ. Off-line EEG analysis was performed using BrainVision 
Analyzer 2 (Brain Products, Munich, Germany) to determine the event-re-
lated potential (ERP) of every verb class for every participant separately. 

Linguistic processing

Visual presentation of single words typically evokes an ordered suc-
cession of six peaks. Three of them, the N1, P2 and N400, (partly) reflect 
linguistic processes (e.g. Dambacher et al., 2006; Duncan et al., 2009; 
Tarkiainen et al., 1999). By consequence, these peaks were subjected to 
further analyses to evaluate linguistic processing during the task. Their peak 
latency and mean amplitude was determined for both verb classes for every 
participant separately. 

Motor processing

To evaluate motor processing, source reconstruction was performed. 
This technique allows to estimate the source of the electrical brain activity 
by use of algorithms. Source reconstruction was applied to determine the 
time point that showed the largest difference in motor activity evoked by 
action versus non-action verb processing. 
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Results

Linguistic processing

No differences were found in the ERP waveform related to linguistic 
processing. Neither the N1, P2 or N400 differed in latency or amplitude 
between AWS and FS for both verb types. 

Motor processing

The source reconstruction revealed important differences in motor 
related activations. The time point that showed a maximal difference in 
motor activity between action and non-action verbs was situated at 228 
ms for FS and at 332 ms for AWS. At this time point, the FS showed an 
increased activity during action compared to non-action verb processing. 
In the AWS, a reversed activation pattern was observed: non-action verbs 
evoked more sensorimotor activation than hand action verbs.

Discussion

Even without simultaneous deficits in linguistic processing, AWS 
show timing alterations in neural motor areas. The maximum difference 
in motor activation between both verb types is delayed by about 100 ms 
compared to FS. The reversed activation in AWS may be associated with 
two different activation patterns. 

1. In a previous study performed in our laboratory, non-action verbs were 
shown to evoke widespread motor activity in pre- and post-central areas 
as well (Vanhoutte et al., 2015). As a consequence, the increased motor 
activity during non-action verb processing observed in AWS in the present 
study is suggested to reflect a general motor hyperactivation which is 
typically seen in stuttering. This motor hyperactivation, which has been 
repeatedly reported in AWS during a variety of tasks, is independent of 
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stimulus material and overt speech requirements (Brown et al., 2005), and 
is even observed during silent reading tasks (De Nil et al., 2000, 2003). 

2. The hand action verbs are hypothesized not to follow this general mo-
tor increase as they specifically rely on the hand motor region. Motor 
impairments in stuttering have been found to extend to finger move-
ments. Of particular interest for the present findings is the decreased 
excitability of hand motor representations. AWS showed reduced motor 
evoked potentials from hand muscles following transcranial magnetic 
stimulation of the hand motor cortex (Busan et al., 2011). Because 
the current action verbs described hand and/or arm movements, they 
sparked the upper limb representation in the motor cortex (Hauk et al., 
2004; Vanhoutte et al., 2015). Due to the decreased excitability of the 
hand motor regions, sensorimotor activation of the hand representation 
during action verb processing will be hampered. Consequently, action 
verbs will not be able to evoke stronger sensorimotor activation than 
non-action verbs in stuttering.

Conclusion

The findings suggest that neural motor alterations may occur in 
stuttering without deficits in auditory processing, aberrant auditory-mo-
tor integration and simultaneous electrophysiological deficits in linguistic 
processing. Overall, neurological research in stuttering might focus more 
on timing aspects of motor control as even simple tasks evoke considerable 
alterations. 

References
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Trait and state markers of speech intention and prepara-
tion in persons who stutter 
Alexandra Korzeczek, Walter Paulus, Martin Sommer 
Department of Clinical Neurophysiology, University Medical Center Göttingen

Abstract

Introduction: Originary neurogenic non-syndromic stuttering, a 
speech fluency disorder, comprises abnormalities of functional neuronal 
activities as well as structural alterations in the grey and white matter 
within the language network and more specifically within the network of 
speech motor processes. A common method to investigate neural speech 
motor processes in persons who stutter (PWS) is the cued speaking 
paradigm. However, this paradigm is not a natural speech condition. In 
natural speech situations, speech movements are usually self-initiated. 
For preparing self-initiated movements the supplementary motor area 
(SMA), a grey matter structure in the frontal lobe, is involved (Lu, Arai, 
Tsai, & Ziemann, 2012). Furthermore, Gehrig, Wibral, Arnold, & Kell, 
(2012) propose that the SMA is primarily active during speech intention, 
a process that occurs before the specific speech content is planned. Brain 
research on PWS has reported higher activity in the pre-SMA (Ingham, 
Grafton, Bothe, & Ingham, 2012) and lower activity of the right SMA 
(Xuan et al., 2012) for resting state, and higher activity in the SMA during 
speaking (Ingham et al., 2012). However, the cerebral activation during 
speech intention (i.e. the state in between resting and speech planning), 
has not been investigated yet.

Research question and ideal outcome. We intend to further elucidate 
the functional and anatomical network of speech intention and planning 
including their biomarkers of fluency and disfluency in PWS. These results 
may then be used for a more selective transcranial electric stimulation pro-
tocol to reduce stuttering.

Methods. To study the activity of speech intention and planning with 
high temporal resolution we use electroencephalography with 256 channels. 
We investigate speech intention and planning processes of 20 PWS and 



22 Proceedings of the 3nd International Conference on Stuttering

20 fluent controls, by having participants read aloud 300 German pseudo 
words. The pseudo words are controlled for syllable frequency, syllable 
structure and phonetic complexity. The start of lip movement determines 
the speech onset. 

Our dependent variables are modulations in defined oscillatory 
frequencies - alpha-, beta- and gamma band - of the recorded brain 
activity. 

Introduction

Disruptions of the speech flow, such as repetitions and prolongations 
of sounds or blocks, are evident primary symptoms of the fluency disorder 
stuttering. In addition to these external symptoms, there is evidence of 
neurophysiological anomalies during speech production in persons with 
originary neurogenic non-syndromic stuttering, previously named persistent 
developmental stuttering (Belyk, Kraft, & Brown, 2015; Etchell, Civier, 
Ballard, & Sowman, 2017). Based on these findings, several theories try 
to explain the occurrence of stuttering. For instance, taking models of 
motor control and language production into account, it is suggested that 
stuttering may be a deficit during speech motor movement planning (Max, 
Guenther, Gracco, Ghosh, & Wallace, 2004; Neef, Hoang, Neef, Paulus, & 
Sommer, 2015). This deficit may be caused anomalous feedforward signals 
(Mock, Foundas, & Golob, 2016) or through inadequate sensorimotor 
integration (Sommer, Koch, Paulus, Weiller, & Büchel, 2002). Another 
theory emphasizes the basal ganglia-thalamo-cortical motor circuits as the 
cause for stuttering (Alm, 2004, Etchell, Johnson, & Sowman, 2014). The 
main assumption is that due to connectivity and activity deficits between 
the basal ganglia and the supplementary motor area (SMA), timing cues 
for the next self-initiated speech movement are missing. Since the SMA, 
which is important for internal time representations and the execution of 
movement sequences, plays a major part in both theories, we outline its 
role in persons who stutter.
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PWS’ supplementary motor area

Several neuroimaging studies report anomalies in persons who stutter 
(PWS) concerning the supplementary motor area (SMA), an important 
region for various aspects of speech movement execution but also integrat-
ed in higher-order speech and language processing (Hertrich, Dietrich, & 
Ackermann, 2016). For instance, neuroimaging studies with high spatial 
but low temporal resolution reveal that one state marker of stuttered speech 
is the higher left hemispheric activation of the SMA compared to fluent 
speech. On the other side, as a trait marker, the right hemispheric SMA is 
more active during fluent speech of PWS (Belyk et al., 2015), but shows a 
lower activity during the resting state (Xuan et al., 2012) compared to the 
fluent speech of controls. Further trait markers are a reduced connectivity 
between SMA and basal ganglia in adults (Lu et al., 2010; Yang, Jia, Siok, 
& Tan, 2016) and children who stutter (Chang, & Zhu, 2013) and reduced 
fractional anisotropy values of the frontal aslant tract (Kronfeld-Duenias, 
Amir, Ezrati-Vinacour, Civier, & Ben-Shachar, 2016). The frontal aslant 
tract is a white matter structure between the SMA and the inferior frontal 
gyrus, another region with reported anomalies in PWS (e.g. Neef et al., 
2016). Additionally, lesions of the SMA can cause speech disfluency and 
problems with pre-articulatory error repairs (Hertrich et al., 2016). Playing 
such an important role during speech execution, neuroimaging methods are 
needed which can temporally dissolve the different processes of movement 
intention, planning and execution to gain further insight into the SMA’s 
activity prior to a stuttering moment. Recently, several studies have started 
with investigating fast consecutive speech processes.

Neurophysiological evidence of stuttering

By using neuroimaging devices with high temporal resolution and 
cued-speaking task paradigms, speech motor planning processes are disen-
tangled from articulation. Several studies based on these methods revealed 
trait and state variations of event related potentials (Mock et al., 2016; 
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Ning, Peng, Liu, & Yang, 2017; Vanhoutte et al., 2014; 2015) and brain 
rhythms (Mersov, Jobst, Cheyne, & Nil, 2016, Mersov, Cheyne, Jobst, 
& Nil, 2017; Sengupta, Shah, Gore, Loucks, & Nasir, 2016; Sengupta 
et al., 2017). Whereas event related potentials are peaks of the measured 
electrical brain responses to a stimulus, brain oscillations are more specific 
by revealing the rhythmic activity of brain areas and even neurons. For 
instance, Mersov et al. (2016; 2017) focused on alpha and beta rhythms 
during speech preparation and execution of PWS and a fluent control 
group. No differences in alpha power over the BA 41 (superior temporal 
gyrus) and BA 13 (bilateral posterior insula) were found between the 
groups. However, concerning the beta rhythm, a frequency band that 
is related to motor activity (Engel & Fries, 2010), Mersov et al. (2016) 
reported stronger beta band synchronization and desynchronization 
over BA 6 (bilateral precentral gyrus: mouth motor cortex) in PWS prior 
to fluent speech onset compared to the control group. Whereas in the 
study of Mersov and colleagues the state of fluency in PWS did not elicit 
differences in brain waves (Mersov et al., 2017), Sengupta et al. (2017) 
reported electrode related differences in the spectral power of alpha (in-
creased), beta and gamma bands (mostly decreased), as well as changes of 
gamma band phase coherence. No study reported activity changes over 
the SMA. This fact may not be surprising, as cued speaking tasks were 
employed which activate structures of the external timing network, such 
as the premotor cortex and the cerebellum (Etchell et al., 2014). SMA 
activity instead specifically relates to self-initiated movements (Lu et al., 
2012). Therefore, the presented results may primarily reflect the reduced 
connectivity between the left inferior frontal gyrus and the premotor area 
(Lu et al., 2009). Contrary to the presented studies, the Bereitschaftspo-
tential, a slow negative cortical potential appearing prior to the onset of 
self-initiated movements (Shibasaki, & Hallett, 2006), was not found in 
PWS, whereas it appeared in fluent controls (Walla, Mayer, Deecke, & 
Thurner, 2004). Though significant neurophysiological differences have 
been found for PWS during speech planning, it still remains unclear which 
mechanism induces their change prior to a stuttering moment.
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How does the stuttering moment occur?

One question resulting from studies investigating speech processes is 
whether the reported differences in PWS only occur during speech pro-
cessing or whether they exist before it. In fact, even during the resting state, 
PWS exhibit a reduced brain connectivity between SMA and basal ganglia 
(Chang, & Zhu, 2013; Yang et al., 2016). Also, lower interhemispheric 
motor beta and gamma connectivity and a positive correlation between 
interhemispheric alpha connectivity and stuttering severity (Joos, Ridder, 
Boey, & Vanneste, 2014) exist. Thus, resting state brain activity may have 
an impact on cerebral speech production processes (Ingham et al., 2012). 
A link between these states may be a process called speech intention, which 
describes the time slot of brain activity of the speech motor network while 
preparing for open speech before the specific language and speech contents 
are activated. In fluent speakers, prior to overt speaking a higher suppression 
within sensorimotor alpha and beta rhythms mainly on the left hemisphere 
occurs (Gehrig et al., 2012). This suppression establishes itself after around 
350 milliseconds of the task cue and leads to prolonged response times if 
the preparation time is reduced (Gehrig et al., 2012). Therefore, we want 
to investigate the brain states of speech motor intention and planning, to 
find the link between an altered network activity during speech intention 
and a breakdown of the network during speech motor planning resulting 
in a stuttering moment. 

In general, neurophysiological breakdown theories imply that stuttering 
occurs due to a failure of an already weakened speech network. One theory 
which builds on this assumption is the internal timing theory. It states that 
the initiation of the next speech movement is afflicted because of a failure 
of the basal ganglia to produce a timing cue and to forward it to the supple-
mentary motor area (Alm 2004, Etchell et al., 2014). Here, we assume that 
the weak connection of the basal ganglia to the SMA should be represented 
with a weaker suppression of the alpha rhythm during speech intention prior 
to self-initiated overt speech. As the alpha rhythm has a modulation role 
on the sensorimotor beta frequency (Vukelić et al., 2014), we also expect 
to see differences within the power of beta frequency between PWS and 
the control group. Based on the previous results of speech motor planning 
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in PWS, we expect to find trait as well as state markers within broad and 
narrow band oscillations. Since the speech motor planning occurs approx-
imately 250 ms prior to the speech output (Indefrey, 2011), we expect to 
find state markers within this time window.

Outlook

We analyze oscillations in time-frequency domain focusing on alpha, 
beta and gamma rhythm and localize sources which use beamforming 
during speech intention and speech planning. Brain activity is recorded 
with a high-density electroencephalogram of 256 channels. Pseudo-words 
with less frequent syllables and a high phonetic complexity are used to de-
stabilize the speech network and to induce a breakdown, which may lead 
to primary stuttering symptoms.

We hope to further elucidate the brain dynamics of fluent and disfluent 
speech in persons who stutter. Concretizing the responsible frequencies and 
time points, which lead to changes of the fluency states, may help to refine 
currently applied methods of electrical stimulation for the enhancement of 
fluency in persons who stutter.
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Abstract 

Developmental Stuttering (DS) is a disturbance in the fluent rhythm 
of speech. It appears in childhood, but it may persist into adulthood. DS is 
characterized by impaired activations of brain motor/speech regions, and by 
abnormal axonal fibre integrity, especially in the left hemisphere. One of the 
most involved pathways is the cortico-basal-thalamo-cortical system, where 
supplementary motor area (SMA) plays a crucial role, but its dynamics in 
DS are not fully understood. Here we investigated the effect of transcranial 
magnetic stimulation (TMS) on the SMA «complex» and neural dynamics 
in DS, while recording an electroencephalogram (EEG). Participants were 
asked to stay at rest, with their eyes closed, while the SMA was activated by 
single pulse TMS. We were able to evaluate TMS-evoked potentials (TEPs) 
and their source localization in DS and fluent speakers (FS). Resting state 
EEG, recorded in advance of stimulation, was also evaluated: a lower beta 
relative power in central scalp electrodes was evident in DS; source analysis 
of beta brain rhythms also resulted in a lower activity in DS, especially in 
the left frontal regions. When considering TMS/EEG, FS showed stronger 
activation of motor/speech regions, especially in the left hemisphere (e.g. 
sensorimotor regions -comprising also the SMA-, inferior frontal regions, and 
temporal/premotor regions), in a time window comprised between 60-200 
ms after TMS delivery. DS «reacts» to this lack of activation by recruiting 
fronto-temporal regions of the right hemisphere, starting from about 250 
ms after TMS. Findings suggest that networks useful for motor planning/
preparation are abnormally activated in DS, causing a general «delay» in 
activation. Compatibly, resting EEG shows some abnormalities, especially 
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when considering beta band synchronization/desynchronization and their 
expression in sensorimotor structures. In conclusion, present findings may 
be helpful to define new and more focused interventions in stuttering, 
ranging from behavioural to neuromodulation approaches.

Introduction

Developmental Stuttering (DS) is a disturbance of the normal rhythm 
of speech. DS is characterized by dysfluencies such as blocks and repetitions, 
often with associated movements of the oro-facial district. It appears in 
childhood. Many children are able to recover from these symptoms, while 
in others the symptoms remain persistent into adulthood. DS is related to 
abnormalities of the central nervous system (Alm, 2004; Craig-McQuaide 
et al., 2014; Etchell et al., 2018). Lower activity of motor/speech brain 
regions has been consistently reported, especially in the left hemisphere. T: 
this is evident during rest, during stuttered/fluent speech, as well as during 
motor tasks not strictly related to speech (see Etchell et al., 2018 for a 
review). On the other hand, homologue regions of the right hemisphere 
may result in higher activation. This has been explained as being related 
to compensation mechanisms (e.g. Neumann et al., 2003; Preibisch et al., 
2003). These neural patterns may be the consequence of defective white 
matter integrity, especially in brain regions placed around the left inferior 
frontal regions, but also in various long-range neural pathways (e.g. Lu et 
al. 2009; Sommer et al., 2002; Watkins et al., 2008). Furthermore, DS is 
related to a defective cortico-basal-thalamo-cortical system (Alm, 2004; 
Craig-McQuaide et al., 2014), and to dopamine over-activity of the basal 
ganglia (Wu et al., 1997). However, questions about the neural mechanisms 
of DS still remain. For example, uncertainty exists about the neural dynam-
ics of abnormal activations, as well as their connections. In this context, 
the supplementary motor area (SMA) is one of the possible fundamental 
nodes of DS: electrical stimulation of this region has been shown to in-
duce stuttering (Penfield, & Welch, 1951). The SMA is a key structure for 
planning/execution of motor behaviour, thanks to its diffuse connections 
between different regions such as the frontal/premotor/sensorimotor cortex, 
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and sub-cortical regions. It is subdivided in a «proper»-SMA, connected 
with structures involved in motor preparation/execution, and in a pre-SMA 
connected with frontal/«cognitive» regions useful for decision making and 
behaviour planning (Zhang et al., 2012). This SMA «complex» has an ac-
tive role in the preparation of voluntary movements, and in the sequential/
rhythmic aspects of movements, with particular regard to internally vs. 
externally triggered movements (e.g. Nachev et al., 2008; Narayana et al., 
2012). The SMA has also a role in speech control, in relation to an increase 
of task demands (Hertrich et al., 2016). Nevertheless, its role in DS has been 
underestimated: abnormal activity of the SMA has been recently suggested 
as a further «neural marker» of stuttering (Neef et al., 2015). In the present 
work, we aimed to clarify the neural dynamics related to the activation of 
the SMA in DS. Transcranial Magnetic Stimulation (TMS) was applied 
to the SMA «complex» while recording electroencephalography (EEG), in 
order to investigate dynamics of the stimulated networks, starting from a 
basic, «default» condition (i.e. no task requested).

Materials and Methods 

Thirteen participants with persistent DS (age range 24-47 years, mean 
32.9 years, standard deviation – SD – ± 8.3), and 15 fluent speakers (FS; 
age range 22-48 years, mean 30.4 years, SD ± 7.2) were recruited for com-
bined TMS/EEG. Resting state EEG recordings were also performed on 15 
DS (age range 24-47 years, mean 32.2 years, standard deviation – SD – ± 
8.1) and 16 FS (age range 22-48 years, mean 30.8 years, SD ± 7.0). All 
procedures were approved by the Local Ethical Committee, and they were 
in accordance with the Declaration of Helsinki. All participants signed a 
written informed consent form before the experiment.

Participants were sitting in a chair, at rest. Resting state EEG was 
recorded by using 31 electrodes, equally distributed on the scalp, in an 
«eyes-closed» and an «eyes-open» condition. Power spectral density was 
estimated for all frequencies between 1-45 Hz, and the relative power was 
computed for brain rhythms such as delta (1-4 Hz), theta (4.5-7.5 Hz), 
alpha-1 (8-10 Hz), alpha-2 (10.5-12 Hz), beta-1 (12.5-21 Hz), beta-2 (21.5-
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30 Hz), and gamma (30.5-44Hz). The relative powers were represented by 
using grand-average topographic maps (t-statistics, p < 0.05). To localize 
the cortical sources of the individuated scalp EEG activity, low-resolution 
brain electromagnetic tomography was used, as implemented in the software 
package LORETA-KEY (http://www.unizh.ch/keyinst/loreta; Pascual-Mar-
qui, 2002). In a successive session, TMS was administered on the primary 
motor cortex using a figure-of-eight coil (biphasic waveform; first phase of 
current in the coil: posterior-to-anterior direction), to individuate the resting 
motor threshold (RMT) of every participant (i.e. the position on the scalp 
that allowed for recording the most reproducible motor evoked potential — 
MEP — at the lowest stimulation intensity, from the contralateral first dorsal 
interosseous -FDI-, in both hemispheres). The RMT obtained from the left 
hemisphere was used as the «personalized» intensity of stimulation during the 
TMS/EEG session, recorded from 31 electrodes, equally distributed on the 
scalp (participants were asked to stay at rest, with their eyes closed). These 
procedures allowed for the SMA «complex» to be activated starting from 
a basic/default condition. The SMA was identified on the basis of Zhang 
et al. (2012; MNI coordinates: x = 0, y = 6, z = 66), and was marked on 
the cap by using a neuronavigation system. A magnetic resonance model 
was used for reconstruction. We chose a target that allowed for bilateral 
stimulation of the SMA. The coil was placed on the scalp target position, 
perpendicularly to the inter-hemispheric fissure, with the handle pointing 
backward. Six blocks of stimulation were recorded, each block consisting 
of 50-60 single pulse trials. The inter-stimulus interval was 2-8 sec. Three 
blocks were with real TMS, while three were with placebo stimulation. Blocks 
were always interleaved, and the sequences randomized. The placebo was 
used to register a model of the acoustic stimulation evoked by the pulse: 
thus, it was «subtracted» from the real TMS during analyses. Placebo TMS 
was created by using a piece of wood (3 cm in thickness), placed between 
the scalp and the coil, reducing the magnetic field, but allowing for acoustic 
stimulation. A piece of foam (thickness 5 mm) was also placed between the 
coil and the scalp to limit somatosensory stimulation. EEG was analysed 
off-line, and data were digitally filtered by a low pass filter (200 HZ). Real 
TMS and the placebo were marked to cut epochs, locked on TMS delivery 
(time window: -200 to 500 ms). They were inspected to eliminate artefacts 

http://www.unizh.ch/keyinst
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(ocular/muscular artefacts, drift of the baseline, long-lasting TMS artefacts, 
etc.). On this line, an independent component analysis (ICA) was also 
performed. Data were re-checked using an average reference, and a linear 
de-trend function was applied to reduce the influence of the slow recovery of 
the amplifier after TMS. TMS-evoked potentials (TEPs; i.e. averaged epochs 
for every condition) were inspected by using butterfly plots (DS vs. FS, and 
real TMS vs. placebo), defining time windows of interest, as follows: 36-65 
ms, 65-144 ms, 144-256 ms, 256-350 ms, and 350-500 ms. Time windows 
were used to investigate the distribution of source reconstruction in TMS 
and placebo conditions in both groups. Source models were obtained by 
using low resolution electromagnetic tomography (Pascual-Marqui, 2002). 
In every time window, 4 regions of interest (ROIs; bilaterally considered) 
were identified by preliminary analyses, and used to compare DS vs. FS by 
means of a t-statistic procedure (p < 0.05). 

Results

EEG resting state-Relative power of EEG brain rhythms

When considering the «eyes-closed» condition, an increased relative 
power of beta-1 band activity was mainly observed in FS in the left centro-pa-
rietal scalp positions. An increased relative power of EEG brain rhythms 
was detected in DS when considering alpha-1 band, in the left frontal and 
right parieto-occipital scalp positions. Similar results were evident in the 
«eyes-open» condition: beta-1 activity resulted in an increased relative power 
in FS, in bilateral centro-parietal scalp positions, while alpha-1 resulted in 
an increased relative power in DS, when considering bilateral fronto-cen-
tral and parieto-occipital scalp positions (always p < 0.05). Findings are 
summarized in Figure 1.

EG resting state - Source imaging

Differences were observed only when considering the «eyes-open» con-
dition. A trend towards a significant difference was found in beta-2 band in 
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the left middle frontal cortex (Brodmann Area – BA– 46; p = 0.089), with 
the presence of a lower neural activity in DS with respect to FS. Findings 
are summarized in Figure 1.

Fig. 1 Relative power of brain rhythms (A) and neural sources of brain rhythms (B) in DS and 
FS.

Neural source reconstruction of TEPs

A significant difference (DS < FS) was evident in the ROI centered on 
the SMA (superior frontal gyrus, BA 6), between 66-71 ms (t(26) = 2.39, p 
= 0.024) and 75-82 ms (t(26) = 2.51, p = 0.018). A similar difference (DS < 
FS) was evident in a region centred in the left precentral gyrus (BA 6), in a 
successive time window (91-102 ms; t(26) = 2.34, p = 0.028). A significant 
difference was also evident in the left inferior parietal lobule (BA 40; DS < 
FS; 99-101 ms; t(26) = 2.27, p = 0.032). Subsequent analysis resulted in the 
activation of the superior parietal lobule, in the right hemisphere (BA 7; DS 
< FS; 149-152 ms; t(26) = 2.29, p = 0.030), and in the activation of the left 
middle temporal gyrus (BA 21), between 369-374 ms (DS < FS; t(26) = 2.98, 
p = 0.006). At this point, the stuttering brain «reacts» to previous lack of 
activity: significant differences (DS > FS) were observed at 263-268 ms (t(26) 
= 2.39, p = 0.024) and at 273-280 ms (t(26) = 2.51, p = 0.018) in the right 
temporal cortex (superior temporal gyrus, BA 22). A similar pattern (DS > 
FS) was also observed when considering the right parietal cortex (postcentral 
gyrus, BA 43) in a time between 265-268 ms (t(26) = 2.24, p = 0.034) and 
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274-277 ms (t(26) = 2.29, p = 0.030). Again, regions of the right hemisphere 
(right middle temporal gyrus, and right superior temporal gyrus, BA 21 and 
BA 38, respectively) were more activated in DS at 378-380 ms (DS > FS; 
t(26) = 2.50, p = 0.019; t(26) = 2.35, p = 0.026, respectively). Right superior 
temporal gyrus (BA 38) also resulted as activated (DS > FS) at 425-427 ms 
(t(26) = 2.85, p = 0.008). Finally, DS resulted in a higher neural activity in 
regions around the right middle frontal gyrus (BA 6), in a time between 
454-462 ms (DS > FS; t(26) = 2.71, p = 0.012), as well as in cortical regions 
around the right superior frontal gyrus (BA 6), at 456-463 ms (DS > FS; 
t(26) = 2.83, p = 0.009), in a cortical surface roughly corresponding to the 
stimulated SMA. Results are summarized in Figure 2.

Fig. 2 Neural sources of TEPs in DS and FS. 

Discussion 

The present findings support the idea that DS could be viewed as 
a disconnection syndrome, due to the presence of deficits in large-scale 
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neural networks. In fact, efficient speech/motor skills rely on distributed 
neural systems that are able to exchange information in a very rapid/syn-
chronized way. Neural impairments of these circuits may result in motor 
difficulties, such as stuttering. Here, the highlighted differences in neural 
dynamics between stuttering and normal speakers sustain the hypothesis 
that dysfunctions in neural systems useful to manage motor timing may 
be a fundamental aspect in DS, as well as possibly being at the basis for the 
appearance of DS symptoms (compare with Etchell et al., 2014; Ludlow and 
Loucks, 2003). The dysfunctional activation of the SMA may contribute 
to a delayed and/or insufficient activation of motor structures of the left 
hemisphere, followed by a «reaction» of temporal/motor structures of the 
right one, thus delaying the correct starting of the motor response. The late 
activation of the right premotor/supplementary motor cortex in DS may 
favour the compensation of the previous lack of activity in regions on the 
left hemisphere. Thus, this may be viewed as an attempt to «re-drive» an 
effective motor firing in DS. This vision is also sustained by resting state 
data where it is evident that stutterers start from a lower level of beta rela-
tive power (useful for the correct motor implementation; see Etchell et al., 
2015), especially in frontal regions of the left hemisphere.

In their totality, data also suggest that stuttering may be the main 
symptom of a subtle motor syndrome, most evident during speech (i.e. 
during the sequential/fast coordination of a series of speech muscles). In 
fact, speech may be related with increased neural request, leading to high-
er variability in speech/motor coordination. In this context, present data 
may have a role in suggesting new and focused rehabilitative solutions for 
persistent DS. Non-invasive behavioral and neuro-modulation methods 
could be used to modulate activity in defective DS networks. Attempts at 
using transcranial electric stimulation were unsuccessful in immediately 
improving DS (Chesters et al., 2017), but they were useful when coupled 
with behavioral treatments (Chesters et al., 2018).

In conclusion, key points of the present findings are: i) to provide a 
functional counterpart to the previously demonstrated white matter abnor-
malities in DS, especially those close to left inferior frontal cortex, even at 
a wider network level; ii) to suggest that white matter abnormalities and 
dysfunctions of the cortico-basal-thalamo-cortical system (where SMA is 
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one of the main components) in DS could be more overlapping than pre-
viously known; iii) to propose a mechanism by which regions of the right 
hemisphere, usually considered as «compensatory» in DS, may «react» to 
difficulties, i.e. as a consequence of deficient motor activation of structures 
of the left hemisphere; iv) to sustain the vision of DS as a general motor 
disorder and a motor timing disorder, wherein the neural system is not able 
to promptly respond to neural requests, impairing communication in larger 
networks; v) to propose dynamic mechanisms that can justify the presence of 
DS symptoms, in accordance with recently proposed computational models; 
vi) to propose the SMA as a possible target for neuro-rehabilitation of DS.
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Abstract 

Neuroimaging and neurophysiologic studies of the neural system 
of people with developmental stuttering (DS) suggest that the networks 
involved in movement generation and motor control are strongly involved 
in its pathophysiology. An altered basal ganglia activity seems particularly 
crucial. In the present work, transcranial magnetic stimulation (TMS) 
was employed to investigate the mechanism of surround inhibition in the 
primary motor cortex of people with DS. Single and paired pulse (inter-
stimulus interval: 3 ms, and 5 ms) stimuli were applied over abductor digiti 
minitimi (ADM) representations (i) at rest; (ii) during the tonic contraction 
of the contralateral first dorsal interosseous muscle (FDI); (iii) 60 ms after 
the start of a singular phasic movement of the contralateral index finger 
cued by acoustic stimulation; (iv) 60 ms after the start of a singular phasic 
movement of the contralateral index finger in a self-paced condition. Results 
highlighted general lower cortico-spinal excitability in the left hemisphere 
of DS and enhanced intracortical inhibition (ISI 3ms) in the right motor 
cortex, especially during the single phasic contraction cued by acoustic 
stimulation. Present findings suggest the presence of an abnormal muscular 
interplay in people with DS when compared to fluently speaking controls. 

Introduction

Stuttering is a condition in which the normal rhythmic flow of speech 
is often interrupted by numerous hesitations and pauses or by recurrent 
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repetitions of sounds, words and syllables. Developmental stuttering (DS) 
is the most frequent form and includes all the cases that are not the result of 
brain lesions (Costa & Kroll, 2000), and it may persist in adulthood. In the 
last decades, numerous non-invasive brain-imaging and neurophysiologic 
studies tried to unveil the neural basis of this condition providing evidence of 
diffuse functional/structural abnormalities across the neural system (Etchell, 
Civier, Ballard, & Sowman, 2018) These include a cortical disconnection 
underlying the left rolandic opercolum (Sommer, Koch, Paulus, Weiller, 
& Buechel, 2002), the activation of right hemisphere homologues of Bro-
ca’s region (Preibich et al., 2003), and a reduced white matter integrity of 
corticospinal/corticobulbar tracts and arcuate fasciculus (Connally, Ward, 
Howell, & Watkins, 2014). In addition, dopamine metabolism alterations 
(Wu et al., 1997) and pharmacological studies (Maguire et al., 2004) 
suggest that an altered activity of the basal ganglia is crucial in DS (Alm, 
2004). Considering that the networks affected are mainly involved in the 
preparation/execution and in the control of voluntary motor acts (Watkins, 
Smith, Davis, & Howell, 2008), it has been proposed that disfluencies can 
only be the overt symptom of a more general motor syndrome (see Busan, 
Battaglini, & Sommer, 2017, for a review). In this light, transcranial mag-
netic stimulation (TMS) studies highlighted the presence of alterations of 
cortical mechanisms of movement generation and motor control (Neef et 
al., 2011a). This was true when investigating the tongue primary motor 
cortex (Neef, Paulus, Neef, von Gudenberg, & Sommer, 2011; Busan et 
al., 2016), but also when considering non-speech related primary motor 
cortex (i.e. hand muscles; Busan et al., 2013). Surround inhibition (SI) in 
the motor system is a neurophysiologic mechanism essential to promote a 
desired movement and concurrently suppress an “unwanted” one, modulated 
by GABA intracortical inhibition (Sohn, & Hallett, 2004a). Interestingly, 
altered SI is found in many basal ganglia-related disorders such as Parkinson’s 
Disease (Shin, Kang, & Sohn, 2007), and focal dystonia (Sohn & Hallett, 
2004b). In the present work, a TMS protocol was implemented to evaluate 
the muscular interplay between hand muscles during the execution of a 
simple movement.
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Materials and Methods 

Twenty-eight right-handed male participants were recruited via 
announcement: fourteen were stutterers since childhood while the oth-
ers were fluent speakers. Groups were matched for variables such as age, 
handedness (Edinburgh Handedness Inventory; Oldfield, 1971), level 
of education, amount of musical training, physical activity, smoking 
habits, and migraine suffering. Participants were evaluated by means of 
TMS (Medtronic MagPro R30) delivered over the primary motor cortex 
representation of the abductor digiti minimi (ADM) muscle, using a 
figure-eight-shaped coil (Medtronic C-B60; antero-posterior direction 
of the first phase of the current in the coil). Biphasic single and paired 
pulses stimuli were delivered at rest, during the tonic contraction of the 
contralateral first dorsal interosseous muscle (FDI), 60 ms after the start 
of a singular phasic movement of the contralateral index finger (thus 
mainly activating the FDI) cued by acoustic stimulation, and 60 ms after 
the start of a singular phasic movement of the contralateral index finger 
in a self-paced condition. The tasks were fulfilled with the right hand, 
and, subsequently, with the left hand, in random order. Single pulses 
were delivered at 130% of the resting motor threshold (RMT). In the 
paired-pulse protocol (useful to evaluate intracortical inhibition -ICI-), 
the conditioning stimulus was delivered at 70% of the RMT while the 
test stimulus was delivered at 130% of the RMT; interstimulus intervals 
(ISI) were set at 3 ms and 5 ms. Electromyography (EMG) activity and 
motor evoked potentials (MEPs) of the ADM and FDI muscles were 
always recorded using self-adhesive electrodes placed on a tendon-belly 
montage. RMT was expressed in percentage of the maximal TMS stim-
ulator output. Indexes of interest included MEPs latency (ms), MEPs 
area (V/s), and MEPs peak-to-peak amplitude (μV). Statistical analyses 
were performed using a linear mixed model; a p < 0.05 was considered as 
statistically significant. The experimental protocol was approved by the 
Local Ethical Committee, and all the procedures were in accordance with 
the Declaration of Helsinki.
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Results

Resting motor thresholds 

No significant differences were evident between the groups.

Single pulse protocol

When considering MEP amplitudes, the statistical model had signif-
icant results (p < 0.001). Specifically, the analysis of the main effect related 
to the experimental conditions (p = 0.017, p = 0.0048; p = 0.0065), suggests 
that, in general, MEP amplitudes observed during the baseline recordings 
were smaller when compared to the other conditions. The interaction 
between experimental conditions, groups and the stimulated hemisphere 
also resulted in important findings (p = 0.0146). Here, the statistical model 
suggests that MEP amplitudes were smaller in DS when stimulating the 
left hemisphere, especially in the baseline condition (p < 0.001), and in the 
phasic contraction conditions (self-paced — p = 0.015 —, and cued by 
acoustic stimulation — p = 0.009). No difference was evident in the tonic 
contraction condition. Similar results are evident for MEP areas (p < 0.001). 
Again, the analysis of the main effect related to the experimental conditions 
gave significant findings (p = 0.042; p = 0.0049; p = 0.0161), suggesting 
that, in general, MEP areas observed during the baseline recordings were 
smaller when compared to the other conditions. The interaction between 
the experimental conditions, groups and the stimulated hemisphere also 
had significant results (p = 0.007). Again, statistics highlight smaller MEP 
amplitudes in the DS group when stimulating the left hemisphere in the 
baseline condition (p < 0.001), and in the phasic contraction condition (self-
paced — p = 0.009 — , and cued by acoustic stimulation — p = 0.006). 
No difference was evident in the tonic contraction condition. Results are 
summarized in Figure 1.
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(A= MEP amplitudes; B= MEP areas;*= significant difference; LH= left hemisphere; RH= right 
hemisphere)

Fig. 1 Single pulse stimulation.

Paired Pulse Protocol - ISI 3ms

When considering MEP amplitudes, the statistical model gave significant 
results (p = 0.046). In particular, a significant difference was evident when 
considering the interaction between groups and the stimulated hemisphere 
(p = 0.0347). Higher ICI was present in the right hemisphere of people with 
DS when compared to the right hemisphere of fluently speaking controls (p 
= 0.007). However, when considering the experimental conditions related 
with this statistical differences, the effect was driven by the tonic contraction 
condition (p = 0.024), the phasic, self-paced, contraction condition, (p = 
0.023), and the phasic contraction cued by acoustic stimulation (p < 0.001). 
No difference was instead present when considering the baseline condition. 
Similar patterns are also evident from MEP areas where, again, the statistical 
model gave significant results (p = 0.048). Specifically, the main effect corre-
sponding to the stimulated hemisphere gave significant results (p = 0.021), 
independently from the groups and/or the experimental conditions. More 
importantly, the interaction between groups and the stimulated hemisphere 
gave significant results (p = 0.0083), suggesting that higher intracortical 
inhibition was evident in the DS group when considering the right hemi-
sphere (p = 0.002). In this case, a marginal significance was also evident when 
considering the interaction between groups and the experimental condition 
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(p = 0.071), again suggesting that higher intracortical inhibition may be 
present in the right hemisphere of DS in the tonic contraction condition (p 
= 0.013), in the phasic, self-paced, contraction condition (p = 0.014), and 
in the phasic contraction cued by acoustic stimulation (p < 0.01). Again no 
significant differences were present when considering the baseline condition. 
Results are summarized in Figure 2.

(A= Ratio MEP amplitudes; B= Ratio MEP areas; *= significant difference; LH= left hemisphere; 
RH= right hemisphere)

Fig. 2 Paired pulse stimulation, ISI 3ms. 

Paired Pulse Protocol – ISI 5ms

No significant differences were evident between groups.

Discussion 

This work investigated the cortical excitability and the intracortical 
networks involved in the control of muscular districts not directly involved 
in actual movement execution, in a group of people with DS compared to 
fluent speakers. Here, we report a reduction of MEP peak-to-peak amplitudes 
and MEP areas obtained after the stimulation of the left hand primary motor 
cortex, thus suggesting that a general decrease of corticospinal excitability is 
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present in DS, at rest and during the planning/execution of phasic movement. 
Previous TMS studies of DS motor systems already highlighted that a reduced 
cortical excitability of the left hemisphere may be present at a corticospinal 
(Sommer et al., 2003; Busan et al., 2013) and corticobulbar (Neef et al., 2011b) 
level, also in relation to the diffuse white matter and basal ganglia abnormal-
ities of the DS brain (Alm, 2004; Connally et al., 2014). On the other hand, 
although the functioning of intracortical networks in hand motor cortex is 
not impaired at rest (Sommer et al. 2003), in DS, an altered balance between 
excitatory and inhibitory networks may be present in the tongue motor cortex, 
bilaterally (Busan et al, 2016; Neef et al., 2011b). The right modulation of 
intracortical circuits is fundamental for the correct execution of skilled motor 
acts. In the present study, we tested the hypothesis that the modulation of 
intracortical networks involved in the generation of voluntary movements 
may be altered in DS, especially when considering muscular districts not 
directly involved in the actual motor task. Compatibly, we report higher 
intracortical inhibition in the ADM primary motor cortex representation of 
the right hemisphere of DS, in all the motor tasks requesting the activation of 
the FDI muscle. This was evident when considering a paired-pulse protocol 
with an interstimulus interval of 3 ms. The pathophysiological mechanisms 
underlying this altered muscular interplay has to be unravelled: a possible ex-
planation is that this augmented inhibition of the right hemisphere represents 
a compensatory mechanism, as often reported in DS (Preibisch et al., 2003), 
as the consequence of the diffuse functional and structural deficiencies of the 
left hemisphere (Watkins et al., 2008). In this context, the role of the basal 
ganglia may be also crucial. In fact, cortical-basal-thalamo-cortical circuits 
that project to motor areas are fundamental for the planning and execution 
of complex motor sequences regulating the excitatory commands that pro-
mote the desired movement and, simultaneously, inhibiting the undesired 
one (Beck, & Hallett, 2011). In DS, an altered dopaminergic activity (Wu et 
al., 1997) is associated with the aberrant functioning of basal ganglia (Alm, 
2004), and thus a deficiency of the striato-thalamo-cortical connections to 
motor regions may be evident (Lu et al., 2010). Thus, speculatively, these 
reported findings may represent a compensatory mechanism that the neural 
system develops due to basal-cortical/white matter deficiencies to drive the 
proper motor execution and the proper balance between motor excitation 
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and inhibition. This hypothesis is further supported by the evidence of higher 
levels of intracortical inhibition recorded when the phasic contraction of the 
index finger was cued by acoustic stimulation. In this light, different authors 
(Alm 2004; Etchell, Johnson, & Sowman, 2014) have suggested that a defi-
ciency in internal brain timing networks (which includes basal ganglia and 
SMA) may be present in people with DS. Interestingly, fluency enhancements 
(and thus correct motor execution characterized by the desired ratio between 
motor excitation and inhibition) is observed when people with DS speak to 
the pace of a metronome, or in other fluency-inducing conditions (choral 
speech; Kalinowski, & Saltoklaroglu, 2003), thus implying that an external 
timing network may compensate for the deficits of the internal one (Etchell 
et al., 2014). In conclusion, this study further deepens the understanding 
of the neurophysiology of the motor system of people with DS, suggesting 
that an exaggerated right hemisphere intracortical modulation is present in 
representations of muscles not directly involved in the actual motor act, thus 
trying to favour it. Present results may have important effects in order to 
define more functional and focused rehabilitative treatments for stuttering.
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Abstract

Beginning in 1999 and continuing to the present, the International 
Project on Attitudes Toward Human Attributes (IPATHA) has developed a 
standard measure for public attitudes toward stuttering (the POSHA-S) —
and several related measures — and has promoted their use in investigations 
of stuttering attitudes around the world. The large and growing IPATHA 
databases confirm previous research that children, adolescents, and adults 
hold negative stereotypes and stigma toward stuttering worldwide, but 
with important differences among different populations. A large number 
of intervention studies indicate that public attitudes can — but not always 
are — improved but with yet-to-be understood limitations. Future research 
needs are identified.
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The IPATHA Initiative

Since the mid-1970s, a large and growing number of studies have docu-
mented that a «stuttering stereotype» exists in virtually all of the non-stutter-
ing populations that have been studied. This widely-held stereotype assumes 
that people who stutter are introverted, shy, passive, and psychologically 
involved. Hughes’s (2015) annotated bibliography indicates, not surprisingly, 
that this body of research employed widely different measures of stuttering 
attitudes. While confirming the robustness of the stuttering stereotype, the 
variability in measures resulted in the inability to accurately compare results 
from study to study. Accordingly, the International Project on Attitudes 
Toward Human Attributes (IPATHA) was inaugurated by Ken St. Louis 
in 1999 in Morgantown, West Virginia, USA with the assistance of a team 
of experts including Scott Yaruss, Bobby Lubker, Charles Diggs, and Jaan 
Pill (St. Louis, 2005; St. Louis, Lubker, Yaruss, Atkins, & Pill, 2008). Its 
mission was to develop a standard survey instrument that could be used 
to measure public attitudes toward stuttering worldwide. That instrument 
was the Public Opinion Survey of Human Attributes – Stuttering (POSHA-S). 
Additionally, a child version for stuttering (POSHA-S/Child), and a longer 
clinical version, the Appraisal of the Stuttering Environment (ASE) (St. Louis, 
Weidner, & Mancini, 2016) were developed as well as similar versions for 
other conditions, such as cluttering, mental illness, or obesity.

The IPATHA initiative (St. Louis, 2005) and the development of the 
POSHA-S are described in detail by (St. Louis 2011, 2012). Numerous 
studies and several status reports of the research involving the POSHA-S 
are available (e.g., St. Louis 2015). This paper will not attempt to summa-
rize those details; instead, it will summarize the entire IPATHA initiative 
from a broader perspective to address three questions. First, how has the 
initiative advanced our knowledge of public attitudes toward stuttering? 
Second, to what extent has it informed our attempts to reduce stereotypes, 
stigma, and discrimination toward stuttering? Third, what new research 
needs has it identified? 

Importantly, the IPATHA initiative and POSHA – S studies constitute 
just one part of a global effort to better understand and improve public 
attitudes toward stuttering. The research programs of Martine Vanrykehem 
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and her late husband, Gene Brutten, the series of comparative studies by 
John Van Borsel and colleagues, international and domestic studies by Rob-
ert Mayo and his associates, the pioneering work of Marilyn Langevin and 
colleagues in understanding and changing attitudes of school-aged children, 
and the wide-ranging efforts of two generations of colleagues following 
Gordon Blood’s pioneering efforts which have resulted in explorations of 
explorations of stuttering stigma, job discrimination, teasing and bullying, 
and self stigma. An incomplete list of these scientists include Rodney Gable, 
Glen Tellis, Stephanie Hughes, Derek Daniels, and Farzan Irani (Hughes, 
2015). In this report, however, I will focus only on the IPATHA studies.

How Has the IPATHA Initiative Advanced our Knowledge of Public 
Attitudes Toward Stuttering?

Arguably one of the most important contributions of IPATHA is the 
sheer number of studies it has generated that have documented comparable 
public stuttering attitudes around the world. At the time of this report (June, 
2018), I have given more than 200 different investigators permission to trans-
late as necessary and use the POSHA-S with respondents in different samples. 
In turn, they have provided copies of their raw data to contribute to several 
databases that now represent nearly 20,000 individuals from 44 countries 
who filled out the instrument in 27 different languages. The largest database 
(n = 17,515) includes all the respondents who filled out the POSHA-S in its 
current and earlier, developmental versions. These respondents have been 
subdivided into databases of the public who filled out (a) the first version 
with 0-100 quasi-continuous scales (n = 724), (b) the second version with 
1-9 scales (along with data from the ASE) (n = 1251), and (c) the current 
final POSHA-S version (n = 15,572). Another database includes respondent 
samples comprised only of people who stutter, speech-language therapists, 
or speech-language therapy students (n = 1487), and another that includes 
respondents who filled out each of these versions of the POSHA-S more 
than once in pre-post intervention studies or non-intervention reliability 
or control conditions (n = 3189). A separate database is now growing for 
the POSHA-S/Child, developed by Mary Weidner and myself (n = 280). 
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Other databases have been developed for POSHA surveys for cluttering 
(POSHA-Cl) (n = 1942), obesity (POSHA-Ob) (n = 769), and mental illness 
(POSHA-MI) (n = 559) (St. Louis, 2015). Finally, individual studies have 
adapted the POSHA-S for mild versus severe stuttering, male versus female 
stutterers, other (individually specified) speech-language-hearing disorders, 
and selective mutism.

Following are concluding statements that can be made from comparing 
samples (with additional citations added for findings not reviewed by St. 
Louis, 2015).

1. Public stuttering attitudes are essentially unaffected by different language 
translations of the survey instruments, item order, written definitions of 
stuttering (St. Louis, Sønsterud, et al., 2016), or even auditory models 
of stuttering (St. Louis et al., 2018).

2. Public attitudes are more similar than different in diverse samples around 
the world; however, important differences have been documented in 
different countries, continents or regions of the world, national iden-
tities, levels of education and other socio-economic variables, selected 
fields of study or vocations, and previous experience with stuttering or 
other attributes.

3. Leaders of the stuttering self help movement hold the most positive 
stuttering attitudes observed.

4. Probability samples sometimes generate different results than convenience 
samples, especially in populations with wide differences of education and 
other socio-economic factors. 

5. Beliefs, which do not involve the respondent directly, are more positive 
(i.e., aligned with what we know about stuttering and/or reflect empathy) 
than self reactions, which involve the respondent in some way. 

6. Recent studies using another measure, the Personal Appraisal of the 
Stuttering Environment (PASS) have confirmed that the majority of 
adults who stutter identify the «positive» valences of various POSHA–S 
items as what they would regard as «supportive» by the non-stuttering 
majority, although minority exceptions exist for most of the items (St. 
Louis et al., 2017).
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7. Attitudes of preschool children toward peers who stutter are among the 
most negative observed to date (Weidner, St. Louis, Burgess, & LeMas-
ters, 2015; Weidner, St. Louis, Nakıscı, & Özdemir, 2017), and these 
attitudes gradually normalize to the level of their parents’ attitudes by 
the age of about 12 years (Glover et al., 2017).

8. It is not clear to what extent stuttering attitudes are affected by the 
sex of the respondent, by various life priorities, by self-ratings of 
physical and mental health or one’s ability to learn or speak, and by 
parental status.

9. Attitudes toward cluttering are similar to but slightly to somewhat 
more negative than attitudes toward stuttering. Further, attitudes 
toward cluttering, although similar, are independent of attitudes 
toward stuttering.

In What Ways Has the IPATHA Initiative Informed Attempts to Reduce 
Stereotypes, Stigma, and Discrimination Associated with Stuttering?

More than 30 studies have attempted to document improvement in 
stuttering attitudes of groups of non-stuttering participants by a variety of 
different interventions, such as personal talks, videos, coursework, or in-
teractions with stutterers. Each of these used the POSHA-S (or an adapted 
version) before and after the intervention(s). Concurrently, 15 test-retest 
reliability studies in the development of the POSHA-S or control conditions 
within the intervention studies have been carried out with pre and post tests 
but with no intervention between them. Following are generalizations that 
can be made from these studies.

1. Child attitudes
a) Preschoolers’ Overall Stuttering Scores (i.e., the mean of the Beliefs 

and Self Reactions subscores) were improved by 12 units on the 
-100 to +100 scale with puppet-based group lessons known as the 
InterACT program (Weidner, 2015; Weidner, St. Louis, & Glover, 
in press).
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2. Adult attitudes (studies in progress)
a) About two-thirds of studies showed mean improvements in OSSs 

of +7 to +28 units and about one-third showed slight worsening or 
slight improvements of -4 to +5 units 
i) Specifically, for the 29 intervention studies (n = 934)

(1) 52% were «Very Successful» with mean changes averaging +16 
units 

(2) 10% were «Successful» with mean changes averaging +8 units 
(3) 14% were «Marginally Successful» with mean changes averaging 

+3 units 
(4) 24% were «Unsuccessful» with mean changes averaging +1 

unit
ii) The 12 «Control/Reliability” non-intervention samples (n = 345) 

showed no change a mean change of +1 unit
b) When respondents were sorted according to whether they showed 

improved, worsened, or no change in attitudes, a «crossover effect» 
occurred in all five categories («Very Successful», «Successful», «Mar-
ginally Successful», «Unsuccessful», and «Control/Reliability»).
i) Those with the least positive attitudes at the pre test changed to 

the most positive attitudes at the post test, far beyond expected 
regression to the mean.

ii) Those with the most positive attitudes at the pre test changed to 
the least positive attitudes at the post test, far beyond expected 
regression to the mean.

iii) Those with intermediate attitudes at pre test showed virtually no 
change at post test

iv) Percentages in the «Control/Reliability» category were approxi-
mately one-third in each change group.

v) Percentages progressively increased from unsuccessful to successful 
such that the percentage of positive changers in the «Very Success-
ful» category was about 75%.
(1) Predictors of who would improve attitudes versus those who 

would get worse or remain unchanged have not been clearly 
identified.
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c) Interaction or association with a person who stutters, openness to 
change one’s attitudes, and appropriate use of humor appear to be 
characteristics of the most successful interventions; however, it is 
unknown what other characteristics or combinations of characteristics 
are likely to predict effectiveness of the intervention.

d) Positive attitude change in high school students can be maintained 
into their early 20s (St. Louis & Flynn, 2018).

What New Research Needs Has the IPATHA Initiative Identified?

As in any research program, the IPATHA initiative has raised more 
questions than it has answered. Some of them include the need to repli-
cate results with different or larger samples, but with a caveat. I can easily 
understand the common critique of reviewers of IPATHA studies that we 
do not need more studies of attitudes in more and more countries around 
the world that show negative attitudes. Yet, whereas the reviewers’ point 
is well taken, unexplained differences in different geographic regions have 
been uncovered and need to be explained, such as the finding that Italian 
attitudes were substantially more negative than those in adjacent or other 
European countries (St. Louis, Sønsterud, et al., 2016). If stuttering atti-
tudes are to be more fully understood, research directed at confirming or 
countering preliminary findings that stuttering attitudes, as measured by 
the POSHA-S have been found lower than average in Korea, Japan, China, 
India, and some Middle Eastern countries than most other countries (St. 
Louis, 2015). 

Considerable interest is now directed at developing a science of 
changing public attitudes toward stuttering. The need exists for extending 
Weidner, St. Louis, & Glover’s (in press) finding that non-stuttering pre-
schoolers can be provided information in a format they can understand 
that results in them being less likely to regard a stuttering peer as fearful, 
nervous, shy, or otherwise «different» aside from their stuttered speech. 
Clearly, the need exists for a longitudinal study of young children’s stuttering 
attitudes before, immediately after, and up to several years subsequent to 
an effective intervention to provide them with accurate information and 
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to teach them sensitive, empathetic reactions to stuttering. The same can 
be said for longitudinal studies of experimentally-induced improvements 
in the attitudes of older children, adolescents, and adults, following up on 
the first such study by St. Louis & Flynn (2018). 

A host of new research questions are brought to light by recent prelim-
inary findings that in repeated administrations of the POSHA-S — with or 
without intervening interventions — adults with the worst attitudes tend 
to improve dramatically, those with the best attitudes tend to worsen dra-
matically, and those with intermediate attitudes tend not to change. Among 
the most important are: What variables might predict which individuals 
will be, respectively in the improved, worsened, or no change subgroups? 
Could different interventions be effectively administered to people who 
scored high, moderately, and low on the POSHA-S in a pretest? What are 
effective strategies to make interventions more engaging to audiences?

Finally, knowing confidently that public attitudes toward stuttering are 
stereotypical and stigmatizing, and having considerable — though far from 
consistent — evidence that attitudes can be improved, the next research area 
must connect these findings to the life experiences of people who stutter. 
For example, is the quality of life of stutterers affected or enhanced by better 
public attitudes held by their non-stuttering peers or society in general? 
Will speech therapy for a child or adult who stutters be more effective if it 
includes addressing or modifying the stuttering attitudes of his or her family, 
friends, schoolmates, work colleagues, or others? To what extent is there a 
relationship between a client’s symptoms of stuttering and the client’s static 
or changing stuttering attitude environment?
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Abstract

Although stuttering seems self-evident for those who stutter and for 
those who listen to someone stuttering, it is elusive in its defining characteris-
tics. The magnitude of hidden processes related to stuttering is often referred 
to as the ‘iceberg beneath the surface’ of stuttering. Despite the magnitude 
and influence of the iceberg beneath the surface, the interactions between 
these more covert processes in relation to stuttering received relatively less 
attention in research, especially in adolescence. Considering the dynamic 
development of different physical, cognitive and socio-emotional processes 
in adolescence, it is possible that persistent stuttering makes adolescence 
an even more challenging period of time. The current paper focuses firstly 
on self-perceptions related to stuttering in adolescence, such as self-per-
ceived stuttering, self-esteem, communication attitudes, perceived stigma 
and perfectionistic thinking. Secondly, we will focus on social processes in 
adolescence in relation to stuttering, namely peer interactions and teach-
er-student relationships. This paper summarizes the most important findings 
regarding self-perceptions and perceptions of others related to stuttering 
from four studies, namely a cross-sectional and longitudinal quantitative 
study, a network study and an interview study. We conclude that the iceberg 
analogy does not quite grasp the diversity and dynamism in the processes 
that characterize developmental stuttering in adolescence. A new, more 
dynamic analogy is presented, which takes into account the perspective of 
change and development as well as social influences.
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Introduction

Although stuttering seems self-evident for those who stutter and for 
those who listen to someone stuttering, it is elusive in its defining charac-
teristics. Adding to the complexity of stuttering is the possibility that many 
of its characteristics are somewhat hidden. The magnitude of these hidden 
processes is often referred to as the «iceberg beneath the surface» of stuttering 
(Sheehan, 1970). These covert processes must be considered in connection 
with symptomatology, because of the possibility that they constitute a major 
part of the problem of stuttering (Bloodstein, & Ratner, 2008). Despite the 
magnitude and influence of the iceberg beneath the surface, the interac-
tions between these more covert processes in relation to stuttering received 
relatively less attention in research, especially in adolescence. Surprisingly, 
considering the dynamic development of different physical, cognitive and 
socio-emotional processes in adolescence, such as hormonal changes, identity 
formation based on social comparisons, increased self-consciousness and 
emotional reactions (Shaffer, & Kipp, 2013), it is possible that persistent 
stuttering makes adolescence an even more challenging period of time. 

The current paper focuses firstly on self-perceptions related to stutter-
ing in adolescence, such as self-perceived stuttering, self-esteem, communi-
cation attitudes, perceived stigma and perfectionistic thinking. Emotional 
and cognitive processes can accompany or be a consequence of stuttering, 
they can trigger stuttering or elicit avoidance behavior. As a consequence, 
these reactions could lead to an increasingly rigid self-concept of being a 
stutterer. Secondly, we will focus on social processes in adolescence in relation 
to stuttering. During adolescence the relative importance and intensity of 
peer interactions increases, leading to more salient and complex peer relations 
(Brown, & Larson, 2009). Also teacher-student relationships become highly 
influential in adolescents’ functioning (Van Ryzin, Gravely, & Roseth, 2009). 
Do teachers in secondary education have positive or negative ideas about or 
attitudes toward stuttering and do these attitudes affect their reactions to 
the stuttering of one of their students? To unravel the interactions between 
stuttering and stuttering related self-perceptions and perceptions of others 
we used a mixed- and multi-method approach, namely a cross-sectional and 
longitudinal quantitative study, a network study and an interview study. 
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This paper summarizes the most important findings of these four studies. 
More information about the background, methodology and other results 
can be found in the referred articles or in my dissertation (requested via 
Stefanie.adriaensens@uantwerpen.be).

Self-perceptions related to stuttering

Someone’s self-esteem is his or her answer to the question «How much 
do I value, like and accept myself», a «looking-glass self» through which 
experiences are perceived. It is the result of a social process through which 
we learn to see ourselves through the eyes of others. In particular, significant 
others’ opinions are critical for developing a person’s self-esteem. In other 
words, self-esteem is substantially developed through social interactions 
and feedback, next to other non-communication related sources (Schacter, 
Gilbert, & Wegner, 2009). 

What if someone’s communication experiences have been unrewarding 
due to stuttering? Negative communication experiences may result in lower 
self-esteem and doubts about the ability to enact the role of a competent 
communicator (Pearson, Child, DeGreeff, Semlak, & Burnett, 2011). 
Different studies of adults who stutter report adverse effects of stuttering 
on self-perceptions and self-esteem (e.g. Bajina, 1995; Klompas, & Ross, 
2004). However, studying children who stutter, researchers such as Yove-
tich, Leschied, & Flicht (2000) found no evidence of low self-esteem as 
compared to normative data. What about adolescents who stutter (AWS)? 
Taking into account the physical and emotional changes of adolescence and 
the additional stress due to stuttering, it can be expected that AWS have an 
increased risk of low self-esteem. 

Study 1: A Cross-sectional study exploring the impact of self-perceived stuttering 
severity on self-esteem

A first study (Adriaensens, Struyf, & Beyers, 2015) concentrated on 
the influence of self-perceived stuttering severity on domain-specific and 



62 Proceedings of the 3nd International Conference on Stuttering

general self-esteem. Analyses showed that stuttering severity negatively in-
fluences adolescents’ evaluations of social acceptance, school competence, 
the competence to experience a close friendship, and global self-esteem. In 
other words, there is an impact of having a stutter on those domains of the 
self in which social interactions and communication matter most. Moreover, 
negative attitudes about communication situations and excessive worries 
about saying things in ways they perceive as wrong are important process-
es to consider with regard to the self-esteem of adolescents who stutter. 
Figure 1 shows the results of the impact self-perceived stuttering severity 
on self-esteem through these mediating processes. Although experienced 
stigma and non-disclosure of stuttering did not mediate the relation between 
stuttering severity and self-esteem, our results did indicate that stuttering 
severity predicts the extent that our participants were tempted to keep their 
stuttering a secret.

Fig. 1 Synthesis model of mediation analyses. *p < .05 **p < .01. ***p < .001.
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Study 2: A longitudinal study exploring fluctuations of stuttering in adolescence 
in relation to self-esteem

A second, longitudinal, study explored to what extent trajectories of 
self-perceived stuttering severity (over a period of two years) differ between 
and within adolescents, and subsequently studied these differences in relation 
to self-esteem. Cluster analyses differentiated three meaningful trajectories. 
Two more or less stable trajectories that differ in initial stuttering severity, 
namely a low and moderate stuttering severity cluster. The third cluster 
represents those adolescents whose stuttering severity fluctuated between 
moderate and high stuttering severity. What’s more, differences in stuttering 
severity trajectories are related to differences in dynamics of self-esteem, 
in particular self-evaluations of social acceptance and global and academic 
self-esteem. These results are in accordance with our first cross-sectional 
study (Adriaensens et al., 2015). 

Perceptions of peers and teachers on stuttering

Certain domains of functioning such as social acceptance and be-
having in conformity with their peers seem to be of extra importance in 
adolescence. Positive outcomes related to social acceptance are for example 
increased self-confidence, academic performances and involvement in 
school. Peer rejection on the other hand is related to increased feelings of 
loneliness, aggression and drug use (e.g., Brown & Larson, 2009). Recent 
work has reported adverse effects of students’ stuttering on their social and 
emotional functioning at school (e.g. Beilby, Byrnes, Meagher, & Yaruss, 
2013; Hayhow, Cray, & Enderby, 2002; Klompas, & Ross, 2004). Conse-
quently, as Beilby et al. (2013) summarized: «The expectancy of social harm 
is the anticipation of stuttering in a social context that ultimately adversely 
affects the public interaction and increases the people who stutter’s negative 
self-perceptions» (p. 26).

Although peer relationships gain attention during adolescence, 
adult relationships continue to influence adolescents’ functioning. In this 
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regard, teacher-student relationships become highly influential in adoles-
cents’ functioning (Van Ryzin et al., 2009). Closeness in teacher-student 
relationships provides students emotional support to deal with demands 
they face at school and increases the likelihood that they would seek 
comfort from the teacher when they are upset. By contrast in conflictual 
or distant relationships, teachers may struggle to connect with students 
and feel unable to help them out (Wubbels, Brekelmans, Mainhard, Den 
Brok, & Van Tartwijk, 2016). 

Study 3: A social network study exploring acceptance and rejection of students 
who stutter in secondary education

Few studies have provided an in-depth examination of classroom 
interaction of adolescents who stutter. Our third study (Adriaensens, Van 
Waes, & Struyf, 2017) used a «social network» perspective to compare 
acceptance and rejection in the classroom interaction between AWS and 
their peers in secondary education. Results showed few significant differ-
ences (see Figure 2 and 3, accompanied by Table 1): AWS and their peers 
were distributed similarly across positive and negative status groups. Both 
considered and were considered by, on average, six or seven classmates as 
«a friend», who they liked and could count on, and nominated or were 
nominated by one or two classmates as «no friend», somebody who they 
disliked and could not count on. On average, AWS and their classmates 
also did not differ in terms of structural position in the class group (re-
ferring to «social network measures» degree, closeness and betweenness), 
reciprocated rejection, and clique size. However, AWS do tend to be 
slightly more stringent or more careful in nominating peers, which led to 
fewer reciprocated friendships. These results suggest that AWS are quite 
accepted by peers in secondary education in Flanders. Such positive peer 
interaction can create a supportive and encouraging climate for AWS to 
deal with specific challenges. 
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TABLE 1 
SNA measures in the study

Centra-
lity

Degree The number of nominations 
Indegree: The number of nominations someone received. It 
provides information about someone’s (un)popularity 

Outdegree: The number of nominations someone sent out, 
giving information about someone’s social activity (approach 
or distance)

Closeness How «close» is someone to all members, but also how acces-
sible is their support 
Out-closeness: The distance to reach all members
In-closeness: The distance to be reached by all members

Betweenness The extent to which someone occupies a controlling or 
intermediary position, building a bridge between otherwise 
disconnected people 

Reci-
procity

Dyadic 
reciprocity

The percentage of someone’s nominations that is returned

Cliques 
(size)

Membership of a clique; the size of the largest subset of a 
network (n > 2) in which every possible pair of members is 
directly and reciprocated connected 

Fig. 2 Average results of acceptance of 
SWS and their peers (*significant 
difference).

Fig. 3 Average results of rejection of SWS 
and their peers 
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Study 4: An interview study exploring attitudes and reactions to stuttering of 
secondary school teachers

Our fourth study (Adriaensens, & Struyf, 2016) identified teachers’ 
beliefs about and attitudes toward stuttering and explores to what extent these 
beliefs and attitudes prompt specific teachers’ reactions to the stuttering of a 
student. Results indicated that teachers believed that (1) when peers do not 
react to the stuttering, the lesson is not disrupted by it and the student who 
stutters participates in the lesson, stuttering is not necessarily a problem; 
(2) when paying attention to it, stuttering can become a problem; (3) they 
try to react as little as possible to the stuttering, and (4) they seldom talk 
about the stuttering. Although teachers reported they feel confident in how 
to deal with stuttering and although it is possible that students who stutter 
do not feel the need to talk about their stuttering, teachers could consult 
the student on this matter. This way they acknowledge the stuttering and 
likely encourage the student to approach them when they feel the need.

Adding dynamics to a complex speech disorder

Taking into account the different changes that occur in adolescence, 
does having a stutter makes the life of adolescents even more challenging? 
Considering the possible impact of stuttering on the self-esteem and feel-
ings of social acceptance of adolescents who stutter, the extra worrying, 
rumination, or pessimistic thinking due to their stuttering, and an often 
non-disclosure attitude regarding their stuttering, but also the reluctance 
of teachers to talk about the stuttering of their student, we indeed assume 
that stuttering can make this period of life extra distressing. Our results 
clearly support the iceberg analogy, underlining the fact that these more 
covert processes could constitute a major part of the problem of stuttering. 
However, our results also show that the magnitude, or impact, of these covert 
processes differs between adolescents, and that not all stuttering related co-
vert processes have the same impact. Moreover, the interplay between overt 
and covert stuttering processes is possibly self-sustaining and could result 
in a vicious circle. Finally, we assume that interactions with, for example, 
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peers and teachers constantly influence these stuttering related processes. 
In our opinion, the iceberg analogy does not quite grasp this diversity and 
dynamism in the processes that characterize developmental stuttering. We 
therefore suggest a tree analogy as more adequate, taking into account the 
perspective of change and development and considering environmental 
influences. Similar to the iceberg the trunk and the more or less invisible 
roots determine the magnitude of the crown, and even more, they nour-
ish and modify the crown of the tree dependent on the conditions of the 
environment. Sometimes the tree needs extra support when the size of the 
crown grows too big relative to its trunk and roots. In this case, significant 
others, such as friends, parents and teachers, could try to find out what the 
tree needs and give additional support, hereby helping to define the shape 
of the tree. As a final remark we want to emphasize the not necessarily detri-
mental, but nevertheless definable, impact of stuttering. Even when the tree 
is pruned down from branches and leaves, the trunk and roots representing 
the self-identity of being a person who stutters stand tall.
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Abstract

The paper explores teasing, something to which people who stutter 
are often subjected. The first part aims to describe this phenomenon and 
its effects on adolescents who stutter in terms of thoughts, feelings and 
reactions. We provide the results of a study conducted on a sample of 100 
Italian adolescents who stutter. The second part of the paper describes a 
program to help adolescents who stutter to face teasing and improve the 
quality of their social interaction, also with the help of comics.

Introduction 

As shown by studies, PWS (people who stutter) are often teased by 
others (Blood & Blood, 2016; Isaacs, Hodges, & Salmivalli, 2008). Teasing 
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can produce different effects on the quality of their life, such as (Blood & 
Blood, 2016): low self-esteem or self-esteem loss, social estrangement, shame, 
embarrassment, difficulties in creating relationships, and low productivity. 
Teasing is different from bullying in terms of frequency, intensity and rela-
tionships. With bullying, the relationship between the bully and the victim 
is neither physically, nor psychologically balanced, with evident differences 
in power. With teasing, the relationship between the two remains more 
symmetrical. Both persons have equal power and strength. And, in contrast 
to bullying, a role alternation can be possible with teasing.

Our study on adolescents who stutter and teasing experiences

Materials and methods

Our study was carried out between October 2017 and May 2018 on 
a sample of 100 AWS (adolescents who stutter). Subjects were between 11 
and 18 years of age (average age: 14.8). 43 of them were males and 57 of 
them were female. They had not received any previous treatment before 
the study. According to the MIDA - SP profiling system (Tomaiuoli et al. 
2012) this is the teens profile distribution in the sample: profile A (low overt 
aspects and low covert aspects): 20%; profile B (low overt aspects and high 
covert aspects): 30%; profile C (high overt aspects and low covert aspects): 
33%, profile D (high overt aspects and high covert aspects: 17%. Types of 
disfluencies were: 34% blocks, 26% repetitions; 40% mixed. 

AWS in the sample were tested through the TMA test (Bracken, 
2003), in order to evaluate their self-esteem. In addition, a questionnaire 
on teasing was administered. This questionnaire, for 10-18 years old teens, 
has 14 multiple choice questions. Its goals are: to know some more about 
the sample for aspects connected to the problem; to investigate teasing dy-
namics (frequency, situations and ways of teasing); to investigate the effects 
on teased AWS and their reactions. 
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Results

As expected (table 1), levels of self esteem were slightly negative (profile 
B) or negative (profile D), as both show high covert aspects. Higher levels 
were from the AWS (profile A and C) whose covert aspects are low.

TABLE 1
Levels of self esteem

MIDA Profile TMA - Scores Score evaluation

A 115 Slightly positive self-esteem

B 78 Slightly negative self-esteem

C 95 Normal self-esteem

D 71 Negative self-esteem

We also wanted to investigate how interviewed AWS manage their 
stuttering in terms of self-disclosure. In most cases (65%) they said that they 
didn’t talk about their stuttering to their interlocutor, but 35% of them do. 
Interviewed AWS have different thoughts about their stuttering (table 2). 

TABLE 2
Thoughts about own stuttering

Answer score

It makes me embarrassed 46%

It is a limitation on my life 25%

It’s a feature 17%

It is a misfortune 7%

I take advantage of it 7%

It is not a limitation on my life 4%

Most of the AWS in the sample (46%) say they feel embarrassed by 
the disorder and 25% consider it a limitation on their lives. 7% think that 
stuttering is a misfortune. Different attitudes are shown by those who 
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consider it a feature (17%), take advantage of it (7%) or do not consider 
it a limitation (4%). 93% of interviewed AWS have been teased for their 
stuttering, and 94% of these have unpleasant memories about it. 

In order to investigate teasing, we started from its occurrence. 21% 
of interviewed AWS experience teasing several times a week and 20% 
of them once a week; 7% everyday and 6% even many times a day. The 
school situation which exposes the stuttering of AWS the most is the oral 
test (22%), followed by recess (17%) and participation by AWS during 
class (13%). Teasing can occur during pauses in between classes (10%) or 
during class-time without a specific reason why (9%); out of school (8%), 
in other recreational moments (5%) or during the bus ride (4%). 12% of 
interviewed AWS have been teased online. 

Teasing can occur in several ways (table 3): mostly it deals with laughing 
at the person (30%), looking at them badly (25%), copying what they say 
(19%). Other ways are excluding the person (16%), offending them (16%) 
or making humiliating jokes (5%).

Teasing mostly comes from strangers (39%), classmates (27%), stu-
dents from other classes (24%) and friends (10%). 

TABLE 3
How does teasing happen

Answer score

They laugh at me 30%

They look at me badly 25%

They copy what I say, they parrot 19%

They exclude me 16%

They offend me 16%

They make humiliating jokes 5%

AWS have different thoughts about stuttering and react to it in different 
ways. Table 4 shows what interviewed AWS think when they are teased, and 
in many cases, results show a negative internal dialogue.
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TABLE 4
What they think when teased on stuttering

Answer score

I’m the only one in the world who stutters 18%

I will avoid talking to them in the future 18%

I hope that everything will end soon 14%

I think of a come-back 14%

Everybody has a different feature 14%

I would like to answer but I know that I will stutter 10%

I hate myself because I stutter 10%

I will not speak to other people again 10%

I give up 5%

I would like to break everything 4%

Look at how they attacked me 3%

Symmetrically, teased AWS’s experience negative feelings. 
These (graph 1) can be grouped into two areas: 

• the main one dealing with discomfort, shyness, sadness, loneliness, regret-
fulness, disappointment, hurt feelings, anxiety, fear; 

• the second regarding anger and irritation.

Sad Angry Surpri-
sed

Tense Shy Disap-
pointed

Alone Un-
comfor-
table

Happy Frustra-
ted

Defen-
seless

Irritable Re-
gretful

Scared Hurt

Graph 1 How do AWS feel when teased about stuttering.
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Then we wanted to investigate AWS’s reactions. As table 5 shows, they 
talked about three possible types of reactions. The most frequent reactions 
(57%) are passive (AWS remain silent, close themselves off or run away) 
or almost passive (they talk about it with someone). AWS in the sample 
respond aggressively (rebutting with other offenses, or becoming physically 
violent) in 24% of the cases. Assertive reactions (the teased adolescent replies 
ironically, or tells the other to stop his teasing) occur in only 18% of cases.

TABLE 5
Main reactions to teasing 

Answer score

I rebut verbally with other offenses 21%

I remain silent 20%

I close myself off 18%

I run from the situation/I leave 15%

I reply in an ironic way 10%

I tell the person to stop 8%

I talk about it with someone 4%

I become violent, I attack the others physically 3%

36% of the subjects never adopted any strategy to avoid being teased 
about their stuttering; 34% did this sometimes; 22% frequently did. Only 
8% declared they always do this. But they often experienced failure. In fact, 
11% of those who adopted some strategies declared that they did succeed; 
30% experienced it sometimes and 59% said that they never worked. These 
strategies are described in Graph 2: as it is possible to see, some are positive 
and active actions, some others are typical avoidance reactions.
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Graph 2 Strategies adopted to manage Teasing.

What to do: A training

Data confirmed our awareness that teasing has to be considered seri-
ously. It is important to create a program that is able to give AWS efficient 
strategies to manage teasing and social interactions. It is also important to 
give their peers good information on stuttering and PWS. We propose a 
group intervention in three steps. 

Step 1: knowing stuttering. The goal of this step is to increase AWS 
knowledge and awareness about stuttering and its dynamics (Yairi & Seery, 
2015) and be better aware of the role of the disorder in their life. Is stuttering 
a light or a heavy weight to carry? Is it just a feature, or a weakness? Or is it 
something defining them? This stage also aims to increase AWS awareness 
of what is behind interlocutors’ reactions during stuttering episodes: lack 
of knowledge about the disorder, plus a potential stereotype can make in-
terlocutors feel uneasy and experience tension. This can increase the risk of 
negative inappropriate peer behaviors such as teasing, victimization, social 
exclusion or compassion (Blood & Blood, 2016), and can start in the early 
years (Langevin, Packman and Onslow, 2009). Many studies highlighted 
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the existence of a negative perception and a negative stereotype of stuttering 
and the way it can affect PWS self-perception, their attitude towards the 
disorder and the quality of their life (St. Louis 2015; Hughes et al. 2010; 
Blood et al., 2003). In particular, studies have revealed the presence of a 
highly negative stereotype in Italy towards stuttering (St. Louis et al., 2016) 
and a lack of correct information on the matter. 

Step 2 analysis of teasing and of both efficient and inefficient strategies 
adopted by AWS. The goal of this step is to increase AWS awareness and work 
on desensitization. AWS explore how teasing works for them, in terms of 
thoughts and feelings. They analyze and debate reactions and possible strat-
egies in groups, evaluating their effectiveness. They try to better understand 
their relationship with peers and what happens to interlocutors, analyzing 
their different reactions. This is done through simulation and role playing. 

Step 3 efficient strategy proposals. The goal of this step is to straighten 
AWS working on both their fluency and their non-verbal communication. 
Some issues can contribute to promote a positive social perception and 
simplify communication: they are (Fiske & Taylor, 1991) non-verbal cues 
(such as facial expressions, voice volume, gestures, posture, movements, 
contact, gaze); a good-quality expression (based on eloquence and irony); 
a good physical aspect, plus behavioral aspects (such as being able to talk 
about one’s own imperfections with irony). We can observe that often AWS 
lack these aspects, so it is important to reinforce them. 

In this stage we propose AWS to consider teasing as a social game with 
its own rules to follow: teasing needs to be managed and teased AWS are 
encouraged not to get angry nor sad, as well as not to let this teasing affect 
their self-esteem. They can properly answer the interlocutor and if they do 
this with irony, they win the game. Irony and self-mockery can be efficient 
tools to manage teasing (Agius, 2015). The ability to make fun of oneself 
gives a clear positive message of conciliation and acceptance. 

As the program is targeted towards AWS, these issues can be ex-
pressed through comics. Comics can be a captivating tool showing the 
difficulties of both PWS and their interlocutors in communication, also 
able to promote a right idea of stuttering and PWS. We experienced the 
creation of a comic strip on stuttering by a group of AWS, supported by 
their two speech therapists and a graphic novelist. The main character, 
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Zack, is an AWS. Around him are his antagonist and his supporters and 
spectators, other characters, and the speech therapist who works with him 
on his fluency and on the mentioned desensitizing aspects and will help 
him change his attitude towards stuttering. Through Zack’s experience, 
stories describe the difficulties AWS go through in their life: attitudes 
towards stuttering and teasing, relationships with relatives, classmates, 
friends and the first crush. 

Conclusions 

Data confirmed our awareness that teasing has to be considered seri-
ously in a program for AWS. It is important to give AWS efficient strategies 
to manage teasing and social interactions. It is also important to give their 
peers correct information, for them to be able to contrast negative stereo-
types and facilitate communication. In these programs, comics can be a 
new, captivating and effective supporting tool for both goals. 
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Abstract 

Objectives 

Stuttering is a complex multi-factorial and multi-dimensional disor-
der caused by various factors and this disorder has an «overt» and a «covert» 
component, (Rustin 1986; Manning, 2001; Haley, De Nil & Conture 
2005). The current ideas offered by artistic disciplines and technology 
can be a valuable aid in the treatment of both components, above all by 
privileging the optics of the Transfer Activities, which allow the person 
with stuttering to consolidate techniques acquired in a therapeutic set-
ting, in order to then transfer to daily communication contexts. We will 
present our experience and a preliminary study related to the activities of 
a Musical Theater Laboratory. 

Background

Musical theater offers the possibility to acquire awareness and compe-
tence of one’s artistic and emotional expressiveness, trust and confidence in 
one’s abilities, empowerment of non-verbal communication skills, gratifica-
tion and self-esteem. These aspects are strictly linked to the communicative 
attitude and an intervention of strengthening them facilitates the possibility 
of effectively generalizing in everyday life what has been learned in the 
therapeutic setting for the stuttering subjects. 
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Aim 

The aim of this work is to verify whether a laboratory with theatrical 
and musical activities can help communicative attitudes, interpersonal 
tensions and improve the individual quality of life in stuttering children 
and teens, inspired by the mediated art training offered by the MIDA-SP 
method (Tomaiuoli et al., 2012) 

Materials and methods 

The participants were involved in the musical theater workshop, «Give 
me 3 words»/«Dammi 3 parole», 9 boys (age: 7-13 years), with fortnightly 
meetings of 2 hours each and the realization of a final performance. Partic-
ipants: 2 females, 7 males.

Each participant had undergone an stuttering assessment by a speech 
therapist. Once assessed, some children underwent an individual treatment 
parallel to the theatre laboratory, while other children underwent periodic 
re-evaluation as they had completed individual therapy the previous year. 
At the beginning and the end of the workshop, each participant was given 
a an evaluation questionnaire, both qualitative and quantitative.

The evaluation questionnaire of communicative aptitude is aimed at 
investigating in an elective and specific way the indicators subject to stim-
ulation during the activities. Its structure is subdivided into four sections 
that analyze thoughts and emotions in correlation with stuttering.

The first section (Fig.1) properly investigates the communicative 
attitude of the boy/girl, evaluating the thoughts about their verbalness and 
the perception of themselves as a skilled, or non-skilled, communicator.

In the second and third sections, positive and negative emotions related 
to different communication situations are self-assessed (Fig. 2 -3 ).

In the fourth section, with reference to the third section, the subject 
is asked in which situation he would like to feel better. This evaluation was 
carried out with individual interviews (pre and post workshop) and it was 
expressly qualitative, to address treatment towards the most difficult com-
munication contexts in everyday life. They have been used to learn more 
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about children, their passions and their sorrows, so that they can elaborate 
in a more conscious way the workshop’s activities, meeting the wants and 
interests of each participant.

Can you express yourself how you 
would like to?

Nothing

Nothing

Nothing

Little

Little

Little

Quite

Quite

Quite

Much

Much

Much

Lot

Lot

Lot

Can you easily get the words 
out when you speak? 

Do you like talking? 

Fig. 1 Section 1.

HOW MANY TIMES DO YOU FEEL …?
Connects emotions to the hourglass of the corresponding time

ANGRY

Never Hardly 
ever

Sometimes Almost 
always

Always

WORRIEDSAD SATISFIED

MISUNDERSTOOD RELAXED
INVOLVED

DISCOMFORT

HAPPY

VALUED

Fig. 2 Section 2.
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HOW DO YOU FEEL WHEN YOU SPEAK?
Connect the emotions you feel in the different situations reported

Family

Friends

Classmates

Teachers

Strangers adults

Strangers peer

Underlines the situations in which you would like to improve

Fig. 3 Section 3.

Treatment Program

The objectives and activities of the workshop have thus been identified 
and systematized.

a) Short and medium term:
 Objectives: strengthen the skills of muscle relaxation, body awareness 

and space management, pneumophonic coordination, articulation;
 Activities: musical and rhythmic games, non-verbal communication, 

gestures and facial expressions, enhancement of the pneumophonic 
coordination, singing exercises, vocal techniques, dubbing and acting 
exercises 

b) Long term: 
 Objectives: Strengthening of expressive and communicative skills, over-

coming social anxiety, enhancing individual qualities, developing covert 
aspects, increasing self-esteem; 

 Activities: Reading interpreted with video footage and collective analysis 
of video films, theatrical improvisation games, telephone exercises (real 
call improvisations), preparation of video commercials, voice technique, 
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public speaking. At the end of the workshop a theatrical performance 
took place, using activities carried out during the workshop.

 Technology was used as part of the laboratory’s activities as an elective 
tool to provide feedback on performances, to guide participants in 
learning / changing their communication behavior.

 Furthermore, a page on social networks was created, to allow for the 
sharing of activities (the insertion of video-movies, photographs taken 
during the meetings, comments, requests or questions). It is a current, 
fast and immediate communication tool, for families, children and all 
those interested in the project.

Results and Discussion

To verify the validity of this project, reference was made to the 
semi-structured questionnaire, administered to each participant at the 
beginning and end of the workshop. 

Subsequently, both at the beginning and at the end of the course, 
individual interviews / interviews were held. 

Questionnaire

The data related to the questionnaires were elaborated obtaining the 
following results:

The scores in each of the 3 sections of the questionnaire have a range 
from 19 (strongly negative communication attitude) to 95 (highly positive 
attitude).

The average of the scores obtained in the PRE Questionnaires is 69.1 
± 9.1 ds.s., while in the POST questionnaires the average is a score of 76.8 
± 6.1 ds.s. (Fig 4).

As shown in Figure 5, we highlight that already in the PRE question-
naires positive emotions prevailed over negative emotions (19.7 vs. 12.1 
points). In the POST Questionnaire this gap increased further in favor of 
positive emotions (21.1 vs. 9.1 points). 
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Fig. 4 The difference between pre- and post- questionnaires.

Involved

Angry AngryMisunderstood MisunderstoodSad SadDiscomfort DiscomfortWorried Worried

InvolvedHappy HappyRelaxed RelaxedValued ValuedSatisfied Satisfied

Fig. 5 Comparison between positive (green) and negative (red) emotions between the pre- and 
post- questionnaires.

In particular, the majority reported an increase in the time when 
they felt relaxed and satisfied, and a reduction in the time when they felt 
discomfort, misunderstanding and concern. 
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Individual interview

The discussions with children following the PRE questionnaires re-
vealed a general difficulty in defining their emotions, highlighting a general 
negative feeling in the cases of stuttering episodes (in particular in the school 
environment and with the unknown people); however there is a case in 
which the negative feelings and the symptomatology of stuttering occured at 
a greater extent with people who were known to the participants for a long 
time and had therefore seen them at their moments of greatest stuttering. 

After completing the POST questionnaires individually with the 
students, their questionnaires were compared to the PRE questionnaires 
to check the changes and discuss them together. From these interviews, a 
greater ability for the participants to analyze their emotions emerged, along 
with greater confidence in the understanding of their feelings on the part 
of the interlocutor, feeling more free to talk about their daily experiences 
while giving a precise name to their feelings.

From the elaboration of all data there is therefore an improvement 
in all the variables investigated, with favorable changes regarding the com-
municative attitude, the emotions experienced and the contexts in which 
the subjects are more at ease.

The communicative attitude is therefore more positive than it was at 
the beginning of the program, bringing a better expression of self in cor-
relation with the perception of a better fluency. A greater ability to analyze 
emotions was also shown.

Conclusions 

Inspired by the mediated art training offered by the MIDA-SP method 
(Tomaiuoli et al., 2012) and thanks to 

the theatrical skills acquired by the workshop leader, as well as the 
speech therapist, (performer in a musical company, with training courses in 
theatrical and musical arts), activities were carried out that allowed children 
to use the techniques of verbal facilitation learned from the speech therapy 
treatments in situations similar to those experienced daily, usually charac-
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terized by tension and stress, in order to analyze their emotional experience 
and to experiment with different modes of communication in a welcoming, 
stimulating and non-judgmental contexts.

Theatre and musical activities seem to improve the quality of life of 
people who suffer from stuttering. 

The results highlighted by the questionnaires indicate a general im-
provement in the well-being of the subjects, a more positive communication 
attitude and less discomfort towards feared communicative contexts. During 
the final show the boys put into practice all the recommendations and in-
dications provided. The feedback from the children and families about the 
program completed together was excellent and they immediately showed 
interest in the continuation of the workshop in the future.
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Bilingualism and Treatment

How does Language Development interact with Early 
Stuttering: Treatment implications 
Rosalee C. Shenker, Ph.D., CCC-SLP
Montreal Fluency Centre

Abstract

Early stuttering develops concomitantly with language. Identifying 
and assessing the presence of other speech and language concerns in young 
children who stutter enhances our ability to predict the risk of chronic 
stuttering, contributes to treatment efficacy and might reduce the possibility 
of misdiagnosis. This presentation will discuss how language development 
can influence stuttering in young children and provides guidelines to help 
clinicians to identify and treat children presenting with stuttering and 
language difficulties. Clinical examples of children with below and above 
average language development are presented.

Introduction

Two children have come to our clinic for assessment. Both are matched 
for stuttering characteristics and both parents have concerns about the impact 
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of their disfluencies on communication. However, each parent has a differ-
ent complaint. In case 1, the parent has brought the child for assessment 
of stuttering, saying that the repetitions are so frequent that people are asking 
why he stutters. Parent 2 has brought the child for a language assessment 
saying that the child has frequent repetitions, and talks a lot, but never seems 
to get to the main point, so people cannot follow what the child is trying to say. 
Both parents are concerned about their child’s communication, but each 
has a different focus. Is it a case of language or stuttering?

The relevance of linguistic factors to stuttering has long been a focus 
(Bloodstein, 2002). Parents often report a language spurt just before stut-
tering onset (Miles, & Ratner, 2001), and that an accelerated expansion of 
language either initiated or exacerbated a disfluent period. 

In addition to typical stutter-like disfluencies such as repetitions, 
prolongation, and blocks, we often see additional features in the language 
samples of young children that might warrant further assessment. These 
include language formulation issues, word finding difficulty, expressive 
language delay or disorder, atypical stuttering and social language concerns. 
When this is part of the stuttering profile how do we treat it, and what are 
the treatment priorities and goals? Additionally, when treatment is stalled 
for lack of progress, it is important to consider whether some aspect of 
language development is the key to this problem (Yairi & Seery, 2015).

Prevalence of linguistic factors in children who stutter

Studies have noted a higher prevalence of language concerns in chil-
dren who stutter than in the general population (Arndt, & Healey, 2001; 
Blood et al., 2003; Hall et al., 2007), and 9-13% of school age children who 
stutter have concomitant language difficulties (Blood et al., 2003). Second 
to difficulties in articulation, language difficulties rank highest among the 
co-existing speech and language concerns that accompany stuttering in 
young children. 

This supports the clinical observation that stuttering and language 
development interact in ways that might be relevant to treatment, and a 
unitary focus on stuttering could lead to missed details impacting its treat-
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ment. A full linguistic profile of a child who stutters (CWS) will help us 
understand the role that language development plays in early stuttering, 
how language and stuttering interact in young CWS and how treatment 
goals could be adjusted to address these concerns. 

What does the research tell us about language development and stuttering?

Stuttering is described as a disorder of motor control and coordination, 
characterised by involuntary disruptions or disfluencies in the forward flow 
of speech (Smith, & Weber, 2017). However, effective oral communication 
takes place within the context of language; therefore, considering stuttering 
treatment without the linguistic context ignores the importance of the role 
of oral communication in its treatment. 

While the prevalence of co-existing language difficulties in children 
who stutter (CWS) suggests the presence of poorer linguistic skills, a recent 
review of the research does not support the claim that CWS as a group 
have weaker language skills than CWNS (Nippold, 2018); however, there 
may be associations between language ability and recovery from stuttering 
(Kefalianos et al., 2017). Perhaps individual differences taken on a case by 
case evaluation would provide clearer information regarding the nature of 
language difficulties in some individual CWS and further exploration of 
the directionality of this possible relationship.

However, what if children’s strengths in language could affect their 
stuttering? It has been noted that some CWS have normal or even advanced 
language development (Watts, Eadie, Block, & Reilly, 2015, Yairi, & Am-
brose, 2005), and that girls with stronger communication skills at two years 
had greater odds of recovery (Kefalianos et al., 2017). Watkins and Johnson 
(2004) found that children who persisted in stuttering maintained a more 
stable above-average expressive language profile, while recovered children 
moved from above-average to more age appropriate profiles. Do the child’s 
attempts to produce more challenging utterances have potential to affect 
fluency (e.g., the concept of «always trying to say more than able, or the 
brain working faster than the mouth»). What is it about language related to 
planning and production that may prove especially troublesome for some 
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young CWS? For example, when asked why she thought she had bumpy 
speech a 6-year-old told me that she was just getting my thoughts together.

Since the research suggests that CWS show the full range of language 
abilities (e.g., high, average and low) it is therefore important to consider the 
impact of these factors on the treatment of early stuttering. The treatment 
of early stuttering could be enhanced by more comprehensive evaluation 
and identification of those aspects of language that might not be identified 
in standardized tests, such as higher-level language function seen in oral 
discourse. Other factors that might influence the child’s language profile 
include socioeconomic status, educational level of the mother, and linguistic 
and cultural diversity. 

Stuttering Treatment 

How might language differences influence the treatment of young 
children who stutter? The treatment goals of a child with language delay/
disorder may differ from the child whose language skills are above average.

Case 1- Alissa

Consider the case of a 6-year old girl who stutters, and also presents with 
language that is significantly below age level. In development of a working 
treatment hypothesis, one has to consider the impact of simplification of 
language to increase fluency on a system that is already below age level in 
language development. 

Alissa was first seen at the start of grade 1 in a bilingual school. The 
diagnostic questions addressed stuttering, attention, anxiety, sociability and 
language skills. On assessment, her vocabulary was in the 18th percentile, 
and language skills were moderately below age level. Stuttering presented as 
severe, with prolongations, word, sound, and syllable repetitions, inaudible 
blocks accompanied by extreme facial tension, as well as revisions, fillers. The 
neuro-psychological assessment was inconclusive in arriving at a diagnosis.
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It was recommended that stuttering treatment acknowledge the co-
morbid language difficulties. Treatment goals were a) to increase fluency 
at the sentence level by 30%, b) to improve listening comprehension, c) to 
increase sentence length while maintaining fluency, and d) to support an 
increased vocabulary. The concerns were that these goals were competitive 
with each other, and also that fluency goals might be sacrificed for language 
goals and vice versa creating a vicious cycle of fluctuating stuttering severity.

A simple treatment, the Lidcombe Program in its manualized format 
was chosen to increase stutter-free speech. To increase fluency during initial 
stages of treatment, Alessia’s mother used basic language intervention tech-
niques such as utterance expansion, recasts, and modelling of syntactically 
correct sentences for Alissa in practice sessions. Verbal feedback was initially 
given for stutter-free speech, in order to decrease the severity of stuttering. 
The vocabulary and activity themes were linked to the grade 1 curriculum. 
Severity ratings decreased by 40% by session 4 with an emphasis on language 
usage that was within Alissa’s competence. During this time Alissa became 
a competent self-monitor of her fluency and was proud of her ability to 
say it smoothly. Severity was rated on the 0-9-point scale where 0 = no 
stuttering and 9 = extremely severe stuttering. When fluency stabilised 
at SR = 4 she began to initiate more social contacts. At session 4, Alissa 
spontaneously used an easier form of stuttering that was reinforced with 
the verbal feedback, «that is a good idea». When severity ratings of SR=3 
were attained, more attention was given to language goals. Alissa received 
verbal feedback to wait until you are ready to talk» to give more time for 
planning and formulation, and her strategy of using «easy repetition» on 
the stuttered word was supported to give her additional control over her 
infrequent blocks. Her easier form of stuttering replaced the severe blocks 
and as a result Alissa was more willing to speak in class; confirmed by the 
teacher. All treatment goals were shared with the school speech patholo-
gist, and the classroom teacher. Treatment was provided in the clinic or via 
telehealth. Alissa’s mother continued to make daily severity ratings and, 
using them as a guide, was able to provide daily treatment in «practice» or 
«natural conversations» at home. After nearly one year of treatment, with 
a break for cardiac surgery, Alessia’s severity rating is stable, going from 
SR=8 to SR= 3. Because she is a child with comorbid language difficulties, 
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the expectations for fluency have been altered and Alissa is content with a 
«bit of stuttering». Her most severe blocks have been eliminated, and she 
is able to use longer and longer fluent sentences. At a 3 month follow up, 
stuttering severity was stable and going forward treatment will focus on 
language and learning concerns, while progress in fluency is stalled and 
monitored to maintain a SR = 3. 

To summarize, treatment was provided initially for stuttering with 
support for language because of the need to address both. Alessia received 
only 6 sessions over 12 weeks, with half of the sessions delivered via tele-
health. She spontaneously self-monitored severe blocks and replaced them 
with easy repetitions. Feedback was provided for stuttering and occasionally 
for competence in language, but never both together.

Case 2: Arjun

Now consider another case in which language development was above 
average. How would treatment be adjusted to increase fluency, while ad-
justing for linguistic factors? This is the case of a 4 ½ year old boy, whose 
language profile indicated above average language, with greater competence 
in receptive language skills as noted on standardized testing and sponta-
neous language samples. Stuttering onset occurred at age 4;0 initially in 
mild form, disappearing for a short time and returning more severely. Upon 
initial assessment Arjun could not complete a sentence without severe and 
long duration blocks. Other disfluencies noted were part and whole word 
repetitions, prolongations and auditory and visible effort. Although stut-
tering did not stop Arjun from saying what he wants, his parents were very 
concerned. While his language development was in the above average range, 
Arjun’s impulsive personality caused him to have difficulty assembling a 
sentence quickly and accurately, stopping often to plan an utterance, retrieve 
vocabulary and sometimes to repair mistakes in execution of the utterance, 
and leaving the listener confused as to its meaning. He does not like to take 
turns, interrupts others and demands all the turns, but it is often impossible 
to follow his conversations, which are rambling, and somewhat incoherent 
and other children are starting to ignore him. There is no history of late 
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talking, and he has been exposed to two languages in the home, English 
and Kannada, a dialect of southern India. English remains the dominant 
language. When his mother brought him to the clinic for stuttering therapy, 
she characterized him as «chef d’orchestre», wanting to be the one doing all 
the talking, and she confessed to little behaviour control. Initially severity 
ranged from 2-9 and the percentage of stuttering (%SS) was 25-45% de-
pending on the situation, with some repetitions lasting for 10+ iterations. 
Based on the outcome of other children with this type of profile (Lattermann 
et al; Imeson et al), the Lidcombe Program was the practice-based choice, 
with an initial focus on language formulation and behaviour management. 
In this case, the strategies included initially modeling shorter language 
utterances to increase fluency, introducing turn taking, formulation of a 
complex story by modeling the major parts of a story retell (e.g., place, 
characters, problem, steps, ending), and providing a social/pragmatic context 
for discourse (e.g. pre-school setting). The first two months of treatment 
were provided via telehealth from Montreal to India, where the family was 
visiting relatives. Treatment took 26 sessions over 32 weeks to complete Stage 
1 and Arjun has been stutter free for over one year. His language remains 
advanced but within the normal range at this time. He has learned to take 
talking turns and obey behavioural parameters. In this case while the goal 
of treatment was to increase stutter-free speech, the therapy was adjusted 
to support conversations that maintained language levels that were more 
within Arjun’s «reach», and to create a better atmosphere for development 
of story grammar and turn taking. Arjun developed both self-monitoring/
self-correction strategies spontaneously and enjoyed the verbal feedback, 
with some token reinforcement for behavior.

Conclusion

When a child fits the patterns that have been described, the treatment 
plan might have to be adjusted to develop a new working hypothesis to ex-
plain the behaviours/symptoms. Keeping in mind the challenges, determine 
the priority to treat stuttering, language or both. Document what influenced 
this decision and consider how many sessions might be needed and how 
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stuttering goals could be combined with language objectives. Determine 
how to encourage self-monitoring/self-correction and what type of feedback 
the parent will deliver. Finally, what would a long-term management plan 
look like? Test your hypothesis using the measures that are available to you 
and develop a treatment plan that is adjusted for linguistic concerns. Col-
lect data during treatment to inform progress using this plan, and finally, 
evaluate the outcome of this treatment. 
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Abstract

With increased bilingualism and immigration worldwide, speech-lan-
guage pathologists (SLPs) commonly work with families who have culturally 
and linguistically diverse (CLD) backgrounds. For SLPs who have limited 
exposure to clients with other cultural backgrounds and languages, this 
can pose unique clinical challenges. The objective of this presentation is to 
explore some guidelines for working with bilingual CLDs clients.

The presentation summarizes the current knowledge about working 
with CLD children who stutter, and identifying the challenges related to 
the assessment of these children. General guidelines for assessment are 
presented in line with the Principles of Culturally Competent Practice 
(PCCP) (Verdon, McLeod, & Wong, 2015). Cultural differences related 
to the choice of activities and resources used for assessing CLD children, 
as well as guidelines for how to collect appropriate and richer language and 
narrative samples are discussed. 

Introduction

According to the United Nations World Migration Report 2018, there 
are approximately 244 million migrants around the world. This figure is 
expected to increase to 405 million by the year 2050 (International Organ-
isation for Migration, 2018). The European Union (EU) is one example 
where immigration has changed the population demographics. Between 
2015-2016, the estimated total number of people that had immigrated 
to one of the European Union (EU) member states was reported to be 
4.3 million (Eurostat, 2015, 2018). Such large immigration numbers give 
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rise to language diversity. Indeed, there are 24 reported official languages, 
more than 60 regional and minority languages, and more than 100 migrant 
languages now spoken within the EU. Coupled with the fact that more 
than 80% of children in various EU states are studying a second language, 
it is not surprising that the number of bilingual EU citizens has increased 
(Eurostat, 2013a, 2013b). Further, 28% of this bilingual population had 
achieved a high level of proficiency in more than 3 languages (European 
Commission Special Eurobarometer, 2006). The demographic changes 
occurring in the EU are also present in other countries (Australian Bureau 
of Statistics, 2013; Clyne, & Kipp, 2002; United States Census Bureau, 
2016). The effect of such population mobility means that speech-language 
pathologists (SLPs) all over the world are likely to work with families who 
have culturally and linguistically diverse (CLD) backgrounds. For SLPs 
who have limited exposure to possible language barriers and clients with 
other cultural practices, this can pose unique clinical challenges. This paper 
provides some guidelines for assessing bilingual CLD children who stutter.

Definitions

Bilingual children may have been spoken to in two (or more) languages 
in the home since birth, or introduced to one or both languages during 
infant care or daycare. Alternatively, children may have heard or spoken 
only one language at home since birth and then been exposed to a second 
language after age three (second-language learners) (Shenker, 2011). It is 
common that bilingual children do not understand or speak both languag-
es with equal proficiency (Grosjean, 2010). The languages in a bilingual 
child’s repertoire may be spoken by the majority of the population (e.g., 
English-French children in Montreal), or they may be minority languages. 
A minority language is spoken by less than 50% of the population but is not 
necessarily in danger of extinction. This is the case with many immigrant 
languages, whose speakers may be a majority in their homeland, but have 
smaller speaker bases elsewhere. For example, although Mandarin is the 
most spoken language in China, it is spoken by less than 1% of the total 
EU population (“Languages of the European Union,”). 
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Bilingual children who stutter

Stuttering occurs across all cultures and languages. Thus, whether 
bilingual children speak the language of the majority and/or a minority 
language, if they stutter, they will likely stutter in all their languages spoken 
(Van Borsel, 2011; Van Borsel, Maes, & Foulon, 2001). Research has shown 
that it is more common for stuttering to vary across both languages, and that 
language proficiency and/or dominance may influence this finding (e.g., 
Lim, Lincoln, Chan, & Onslow, 2008; Shenker, Conte, Gingras, Courcy, 
& Polomeno, 1998; Vong, Wilson, & Lincoln, 2016).

Assessment considerations

Since cultural diversity continues to spread worldwide, there is in-
creasing pressure for clinicians to deliver quality and equitable services to 
bilingual CLD children (Mennen, & Stansfield, 2006). At present, however, 
there is little information to guide clinicians in the assessment of bilingual 
children who stutter and no benchmarks exist for treatment outcome in 
bilingual children.

The onset of stuttering is typically in the preschool years, during a 
period of dynamic linguistic development. Before we can determine the 
treatment objectives of bilingual children who stutter, we need assessment 
protocols that can accurately identify and diagnose stuttering, and a better 
understanding about how exposure to more than one language impacts 
assessment and treatment. In order to avoid misdiagnosis of stuttering based 
on bilingualism, we also need to differentiate between normal bilingual 
language development, stuttering, and other possible speech and language 
concerns. If we are to understand whether or not bilinguals present with 
a higher risk for development and/or persistence of stuttering than their 
monolingual peers, we must first increase our understanding of the typical, 
non-pathological speech disfluencies produced by bilingual children who 
do not stutter.

To that end, Byrd, Bedore, & Ramos (2015) found that bilingual 
English-Spanish speaking children who had never stuttered had a higher 
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number of total disfluencies when producing story narratives as compared 
to their monolingual peers. This finding was also replicated in a preliminary 
study by Zheng et al. (2017) of typically-developing bilingual English-Man-
darin children. A third replication study is currently underway at the Mon-
treal Fluency Centre for bilingual English-French children who have never 
stuttered. These studies underscore the importance of further evaluating the 
influence of language dominance, type of language, and type of task when 
assessing the frequency of speech disfluencies in typically-developing and 
stuttering bilingual children (Lim, Zheng, Brebner, & Tan, 2017). 

Assessment protocol recommendations

Our recommendations for assessing stuttering in bilingual CLD 
children will be presented in line with some of the Principles of Culturally 
Competent Practice (PCCP, Verdon et al., 2015). The PCCP was developed 
to help clinicians increase their knowledge of the assessment and service 
delivery issues to meet the unique needs of the changing cultural landscape 
in our client populations.

PCCP#1 Identification of culturally appropriate and mutually motivating 
therapy goals
PCCP#5 Consultation with families and communities

As CLD families have different cultural beliefs and practices, SLPs 
need to build relationships with families and their communities to better 
understand the goals of each family (which may differ from that of the 
clinician). Even though CLD children who stutter are referred to SLP, not 
all families may prioritise stuttering treatment or believe that treatment 
should be done by an SLP. Furthermore, the goals of each parent may differ 
amongst each other, and also from that of the older child. For example, 
parents may prefer different languages to be targeted for assessment and 
therapy for reasons such as preserving the culture/language, preparing the 
child for the school language, or using the language that the child is most 
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comfortable with. Goal setting may be challenging as the degree of parental 
involvement may differ across cultures (Verdon et al., 2015). In some cases, 
the participation of community members may play a vital role, for example, 
in advising «on the materials or examples used in test items, and help with 
the development of screening, assessment and intervention strategies that 
fit local circumstances, goals and needs» (Ball, & Lewis, 2011, p. 156).

PCCP #2 Knowledge of languages and culture

Even multilingual Speech Language Pathologists may not be fully 
equipped to handle bilingual CLD children since linguistic knowledge 
does not translate directly to cultural knowledge. To increase their cultural 
competency, it is recommended that SLPs be equipped with knowledge of 
different cultural/religious beliefs and practices. Thus, the initial assessment 
intake form and interview should encompass questions about the family’s 
beliefs concerning the cause and usual treatment of stuttering, parental 
comfort with the usage of «praise» as feedback, topics that are considered 
«taboo», reports of immigration trauma, the games and toys the CLD child 
plays with or has been exposed to, the topics the child and parents can engage 
in, and teasing or bullying of CLD children. These beliefs and practices can 
shape informational counselling and goal setting. It is highly advisable to 
administer a detailed bilingual language background questionnaire (e.g., Li, 
Sepanski, & Zhao, 2006; Lim, Rickard Liow, Lincoln, Chan, & Onslow, 
2008). The questionnaire should include investigation of three primary 
factors: language history, language function, and language proficiency 
(Coalson, Peña, & Byrd, 2013; Grosjean, 2004). It should encompass 
measures of age of acquisition of each language, years of exposure to each 
language, parental-rated proficiency ratings for each language per language 
modality (understanding, speaking, reading, writing), daily percentage of 
usage of each language spoken, who the child uses each language with, and 
the domain of language use (e.g., home, school, social). The information 
from these interviews and questionnaires are important for ascertaining the 
CLD child’s language dominance profile. 
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PCCP #3 Use of culturally appropriate resources

The choice of activities and resources used for assessing CLD children 
can impact the results of the assessment. Research has shown that the use 
of dynamic assessments and community-developed resources can be used 
to evaluate how the CLD child can modify or learn new concepts (Peña, 
Iglesias, & Lidz, 2001) when limited language proficiency hinders stan-
dardized testing. Bedore and Peña (2008) report that a description of the 
competencies across the multilingual child’s languages is a more reliable and 
valid method of assessing a multilingual child’s language ability than focusing 
on deviations from standardized norms. SLPs can collect conversational and 
narrative samples for a richer linguistic profile. As not all CLD children are 
familiar with story narratives (e.g., Frog Stories), narrative samples can also 
include event recall, personal narratives, and recount ongoing events in the 
child’s life. If fictional story narratives are used, it is recommended that the 
books contain characters that have similar ethnic backgrounds to the CLD 
clients (e.g., Choy, 2003; Danticat, 2015; O’Brien, 2015).

PCCP #6 Collaboration between professionals

The assessment of stuttering for CLD children may need to involve 
communication and collaboration with other health and educational pro-
fessionals such as teachers, and other SLPs who may have more experience 
with CLD children or colleagues who may speak the languages of the child. 
While several SLP position statements recommend the employment of 
professional interpreters when assessing children with CLD backgrounds 
(Speech Pathology Australia, 2016), this recommendation may not always 
be adopted in view of time and logistical practicalities (Verdon et al., 2015).

Conclusion

The assessment of bilingual children from CLD backgrounds can be 
challenging. However, SLPs can use and adapt these PCCP principals in 
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their practice so as to achieve more appropriate assessments of stuttering 
in bilingual CLD children.
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Neuroanatomical bases of childhood stuttering persis-
tence and recovery 
Soo-Eun Chang1, Emily Garnett1, Ho Ming Chow1,2
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Abstract 

Developmental stuttering is a childhood onset neurodevelopmental 
disorder with an unclear etiology. Here, results from studies focused on brain 
structural differences associated with stuttering persistence are presented. 
The first study utilized a surface-based analysis of brain morphometry, 
measuring size and shape of various cortical regions of interest. Children 
with persistent stuttering, compared to controls and children who recover, 
exhibited significantly less gray matter thickness in left ventral premotor 
and motor cortical areas. In the second study, a whole-brain voxel-based 
morphometry analysis was conducted, and brain areas showing significant 
group differences (persistent vs. controls) in gray matter volume (GMV) 
were compared to brain areas showing significant expression of four «stut-
tering» genes. We found that regional expression of two of the four genes 
associated with stuttering (GNPTG, NAGPA) exhibited a strong positive 
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correlation with between-group absolute differences in GMV. Further 
analyses revealed that genes associated with GMV differences in children 
who stutter were enriched for glycolysis and oxidative metabolism in mi-
tochondria. Results indicate that certain brain regions may be particularly 
vulnerable to alterations in these genes during periods of sharp increase in 
brain energy utilization, which coincide with rapid language development 
and the onset of stuttering.

Introduction

The pathophysiology and neurodevelopmental trajectories associated 
with persistence and recovery of stuttering are still largely unknown. To 
date, very few studies have examined structural and functional brain differ-
ences in children who stutter (CWS), and even fewer (if any) studies have 
examined neurodevelopmental trajectories that differentiate children who 
have persistent stuttering from those who naturally recover from stutter-
ing. Elucidating these neurodevelopmental differences may lead to better 
prognostic markers of childhood persistent stuttering, and may inform 
intervention that modulates neural targets to improve speech fluency. In 
this presentation results derived from the first longitudinal study of child-
hood stuttering, in which multimodal neuroimaging datasets (an average 
of 3 time points/child) from more than 100 children were acquired. Here 
we focus on gray matter thickness and volume findings and how the latter 
links to gene expression in the same areas that showed significant group 
differences in gray matter volume.

Methods

Both of the studies we review below use data from the first cohort of 
the largest longitudinal dataset of young children who stutter (CWS) and 
their fluent peers. Children enter the study when they are between 3 and 10 
years of age and visit the lab for testing once a year for up to 4 years. Each 
yearly visit, children complete a battery of standardized speech, language, 
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and cognitive tests, an audiometric hearing screening, and an oral-motor 
screening, details of which can be found in Chang et al. (2015). In order to 
characterize stuttering status, severity, and eventually recovery/persistence, 
children provided spontaneous speech samples with a parent and a certified 
speech-language pathologist. We calculated the percentage of disfluent 
syllables based on narrative samples and a monologue (storytelling) using 
a pictures-only book [«Frog, where are you?» (Mayer, 1969)]. The Stut-
tering Severity Instrument [SSI-4; (Riley, 2009)] was used to examine the 
frequency and duration of disfluencies occurring in the speech sample, as 
well as any physical concomitants associated with moments of stuttering; 
all of these measures were incorporated into a composite stuttering severity 
rating. All children who stuttered were diagnosed with stuttering during 
their initial visit. To determine eventual recovery or persistence, a combi-
nation of objective and subjective measures was used. In addition to the 
SSI-4 composite score, determination of recovery status also required the 
consideration of percent occurrence of stuttering-like disfluencies (%SLD) 
in the speech sample (> 3 for persistent) as well as clinician and parental 
reports. Specifically, a child was considered recovered if the composite SSI-4 
score was below 10 at the second visit or thereafter. A child was categorized 
as persistent if the SSI-4 score was at or higher than 10 (corresponding to 
«very mild» in SSI-4 severity classification) at the second visit or thereafter, 
and the onset of stuttering had been at least 36 months prior to the most 
recent visit. Similar criteria were used to determine persistence versus recov-
ery in stuttering children in previous studies (Yairi, & Ambrose, 1999; Yairi 
et al., 1996). For controls, the inclusion criteria included never having been 
diagnosed with stuttering, no family history of stuttering, lack of parental 
concern for their child’s fluency, and a %SLD below 3.

MRI Training and Acquisition.

All children were trained during a separate visit with a mock MRI 
scanner to familiarize them with the MRI environment and procedures, and 
to practice keeping still for stretches of time. This mock training included 
listening to recordings of MRI scanning noises, which helped acclimate 
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the children to the loud MRI sounds during scanning. All MRI scans were 
acquired on a GE 3T Signa HDx MRI scanner with an 8-channel head 
coil. During each session, whole brain T1-weighted inversion recovery fast 
spoiled gradient-recalled images (3D IRFSPGR) with CSF suppressed were 
obtained with the following parameters: time of echo = 3.8 ms, time of 
repetition of acquisition = 8.6 ms, time of inversion = 831 ms, repetition 
time of inversion = 2332 ms, flip angle = 8, field of view = 25.6 cm x 25.6 
cm, matrix size = 256 x 256, slice thickness = 1 mm, and receiver bandwidth 
= +/-20.8 kHz. The T1-weighted images were acquired as part of a longitu-
dinal imaging study that also included acquisition of DTI and resting state 
fMRI data. Children viewed a movie, and a research staff member sat next 
to the child to ensure comfort and compliance throughout the scanning 
procedure (~40 minutes).

Data Analysis. 

Study 1

Detailed methods are described in Garnett et al. (2018). In brief, 
participants included 70 children (36 CWS, 14 females; 34 controls, 17 
females) between 37.1 and 129.2 months of age. To examine the morpho-
logical structure of the cerebral cortex, including measures of the size and 
local gyrification of cortical regions of interest, we used software called 
FreeSurfer (version 5.3.0; http://surfer.nmr.mgh.harvard.edu/). FreeSurfer 
uses high-resolution anatomical T1-weighted images from each subject’s 
MRI to create a three-dimensional reconstruction of the surface of the 
brain. The software also automatically creates separate gray (pial surface) 
and white matter segmentation which can be overlaid onto the reconstructed 
surfaces. This segmentation helps distinguishes between gray and white 
matter structures within the brain, and allows FreeSurfer to automatically 
calculate five measures, including thickness, area, volume, thickness-to-area 
ratio (TAR), and local gyrification index [(LGI), a measure of the folding 
patterns] of specified regions of interest (ROIs). In this project, we used a 
specialized atlas that divides each subject’s cortical surface into 62 distinct 
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anatomical regions (parcels) per hemisphere based on individual anatomi-
cal landmarks according to the SLaparc parcellation system (Tourville and 
Guenther, 2012) that focus on perisylvian speech regions. 

Study 2

Participants. Fifty children who stutter (CWS; 20 girls and 30 boys) 
and 45 controls (23 girls and 22 boys) were recruited. Each subject partic-
ipated in 1 to 4 longitudinal visits, with each visit occurring approximately 
12 months apart. The mean ages of CWS and controls at the first visit were 
5.55 (SD = 2.02) and 5.99 (SD = 2.00) years, ranging between 3 and 10 
years. The final analysis included 87 scans from 26 children with persistent 
stuttering (pCWS; 8 girls and 18 boys; mean age at the first visit=6.5 years; 
SD =1.9), 61 scans from 17 children recovered from stuttering (rCWS; 8 
girls and 9 boys; mean age at the first visit = 5.4 years; SD = 1.9), and 139 
scans from 44 controls (23 girls and 21 boys; mean age at the first visit 
= 6.5 years; SD = 2.0). Voxel-based morphometry (VBM). Anatomical 
images were acquired on a GE 3T Signa scanner with an 8-channel head 
coil at Michigan State University. Anatomical images were first segmented 
into different tissue partitions (Ashburner, 2000). Gray and white-matter 
images were nonlinearly registered to a MNI template using diffeomorphic 
image registration algorithm (DARTEL; Ashburner, 2007). Volumetric 
changes of each voxel were obtained by multiplying (or modulating) voxel 
values in the gray matter image by the deformation field derived from the 
registration procedure. Individual modulated images analyzed using the 
Sandwich Estimator method for longitudinal and repeated measures data 
(Guillaume et al. 2014). Voxel-wise t-statistics of the group difference and 
group by age interaction were output. False positives were controlled using 
voxel-wise height threshold p < 0.005 and cluster-size threshold k > 316 
voxels. The combination of height (p < 0.005) and cluster-size (k > 316 
voxels) corresponded to a corrected p < 0.05. Gray matter volume and gene 
expression correlation. Microarray-based gene expression data were obtained 
from the AIBS, which provides normalized expression of 29,131 genes using 
a total of 58,692 probes in each of 3,702 brain samples obtained from six 
adult donors (Hawrylycz et al. 2012). The locations of brain samples were 
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transformed to the MNI from their native spaces. The samples’ locations 
were mapped to 45 cortical and subcortical regions in the left hemisphere 
and the right cerebellum based on a standard atlas (AAL; Tzourio-Mazoy-
er et al., 2002), generating a parcellated expression map for each of the 
19,174 genes. The volumetric group differences were mapped to the same 
AAL regions. Spearman’s correlation coefficients (ρ) between the absolute 
t-statistics (|t-stat|) of gray matter volumetric group differences and each 
of the 19,174 gene expression across the 45 regions in the left hemisphere 
and the right cerebellum were calculated. This procedure established a dis-
tribution of correlation values. The correlation between expression of the 
stuttering-related genes (GNPTAB, GNPTG, NAGPA and AP4E1) and 
the gray matter volumetric changes would be considered significant if the 
correlation coefficient value fell outside of the 2.5th and 97.5th percentiles of 
the correlation distribution. Gene ontology (GO) enrichment analysis. Since 
genes that express in concordance with gray matter volumetric changes in 
pCWS, like GNPTG and NAGPA, are probably associated with persistent 
stuttering, we carried out GO enrichment analysis to identify biological pro-
cesses, molecular functions or cellular components enriched in the top 2.5% 
of the genes that were most positively correlated the volumetric differences 
using PANTHER (http://geneontology.org/; Ashburner et al., 2000; The 
Gene Ontology Consortium, 2017). Fisher’s Exact test was used to determine 
statistical significance of enrichment terms. Statistical threshold was set at 
p < 0.05 with false discovery rate (FDR) multiple comparisons correction.

Results and Discussion

Study 1

The children who would eventually persist in stuttering showed early 
differentiation from the control and the eventually recovered groups in 
cortical thickness in left motor and lateral premotor areas. These results 
corroborate findings of aberrant articulatory coordination and movement 
indices in children who stutter, particularly in boys who are more likely to 
persist in stuttering symptoms (Walsh et al., 2015). The children who would 
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eventually recover showed decreased gyrification in left SMA/preSMA, 
which we tentatively interpret as a possible indicator of improved long-
range connectivity with other cortical and subcortical areas that may help 
achieve fluent speech production. These results provide novel information 
that contributes to our expanding knowledge base on the neural bases of 
stuttering and the possible basis for chronicity versus natural recovery from 
stuttering. 

Study 2

The correlation between gray matter volumetric differences and ex-
pression profile of GNPTG and NAGPA genes were significantly higher 
than those of 97.5% of all genes. This study provides a first link between 
genetics and anomalous brain anatomy associated with persistent stuttering. 
Our genetic analysis indicated that stuttering may be related to mitochon-
drial functions. While the connection between mitochondrial functions 
and stuttering remains to be elucidated, emerging evidence has shown that 
lysosome and mitochondria interact physically and functionally, and these 
interactions play an important role in modulating metabolic functions of 
the two organelles (Todkar, Ilamathi, & Germain 2017; Wong, Ysselstein, 
& Krainc 2018). The impairment of lysosome-mitochondria interactions 
has been linked to the cause of another neuromuscular disorder, Parkinson’s 
disease (Plotegher, & Duchen 2017; Burbulla et al. 2017). These results 
suggest that the interactions between lysosomal and metabolic functions play 
a role in the development of structural anomalies associated with stuttering.
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Recovery of stuttering in preschool-age children: 9 year 
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Abstract

In general, 74-80% of children who start to stutter recover «naturally» 
or «spontaneously», that is, unassisted by treatment. A lower percentage 
of recovery in stuttering might be suspected in a clinical population due 
to case selection and to the fact that numbers of young children may have 
recovered from stuttering before parents contacted a speech therapist. 
Traditionally, studies on recovery in stuttering in young children are based 
on a combination of a parental judgment and an expert rating. However, 
it appears to make sense to include children’s self-reports on the fluency of 
their speaking. So far, children’s self-reports have not been included in the 
criteria to decide on the recovery status in childhood stuttering. Besides, 
including children’s self-reports on the presence of stuttering, the impor-
tance of assessing children’s experiences with speaking and stuttering, and 
the impact that stuttering has on their daily living has been recognized.

The purpose of this study was to define the recovery rate in children 
who stutter in a clinical population sample following the traditional criteria, 
and adding children’s self-reports on stuttering to validate the recovery sta-
tus following an extended criteria. The second aim was to explore whether 
children who have been diagnosed as stuttering as a preschooler and many 
years later self-reported that they do not stutter anymore, show subjective 
experiences of speaking that might be interpreted as coping behavior to 
control speech fluency. 

In this longitudinal study, we included preschool-age children whose 
parents consulted a speech therapist for the first time for reasons of stuttering. 
Data were collected at 3 time points: at the baseline in 2004 to 2005; at the 
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first follow up 5-6 years after inclusion; and finally at the 9 year follow up. 
Parent-child interaction speech samples were video recorded at baseline and 
at follow-up, and were used for scoring stuttering-like disfluencies (SLD) 
and stuttering severity index (SSI-3) by speech therapists. All children were 
confirmed as stuttering by speech therapists. Parents completed series of 
questionnaires and children’s self-reports on stuttering were reported as 
well as traditional criteria on recovery from stuttering (judgement of the 
parent and expert rating of the speech therapist). The Overall Assessment 
of the Speaker’s Experience of Stuttering (OASES) was used to collect the 
speakers’ subjective experiences with speaking.

At the conference, the results will be presented and outcomes will be 
discussed. We believe our study will contribute to our understanding of the 
recovery rates in a clinical population of children who stutter.
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Natural recovery from stutteriNg withiN a cliNical cohort 
of pre-schoolers 
Brenda Carey *, Mark Onslow, Sue O’Brian
Australian Stuttering Research Centre, University of Technology Sydney, Australia

Abstract

Introduction

When stuttering persists, there is a greatly heightened risk for devel-
opment of social anxiety disorder, which is a debilitating mental health 
problem (Iverach et al., 2009). Young school age children who stutter have 
heightened odds of developing social anxiety disorder, even when they have 
not been stuttering for many years (Iverach et al., 2016). Further, psycho-
metric testing of pre-schoolers who stutter has shown negative results in 
relation to control children (McAllister, 2016). 

It is generally accepted that the natural recovery rate from stuttering is 
about three quarters by adolescence. However, that information is not useful 
to the clinician planning intervention during the pre-school years, which 
is the optimal period for treatment. Epidemiological data from the Illinois 
study (Yairi, & Ambrose, 1999) and the Early Language in Victoria Study 
(Reilly et al., 2013) suggest that the natural recovery rate 12-18 months post 
onset is less than 10%. However, those are community data, not clinical 
data, and hence they cannot confidently be applied to treatment contexts. 
This research was designed to provide information about natural recovery 
of a clinical cohort, to assist clinicians with planning and delivering early 
intervention services for stuttering. 

Methods

This longitudinal observational study established data about the course 
of natural recovery for a cohort of pre-school children who presented to a 
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speech clinic. Children were recruited from a private specialist stuttering 
clinic in Melbourne, Australia. Sixteen children between 2 and 6 years old 
participated in the study. Conversational speech samples were obtained 
and analysed for presence or absence of stuttering by two speech language 
pathologists. Timing of speech sample collection was at the first assessment 
and at the end of the study. Data comprised parent report for the time of 
stuttering onset, parent report for stuttering persistence at study comple-
tion, and speech pathologist assessment of child speech samples at clinic 
assessment and study completion. 

Results

Data were available about the natural course of the disorder for these 
16 clinical children who were studied for a mean of 79 weeks following 
reported onset, and a mean of 55 weeks following assessment. Recovery 
and persistence rates were calculated for the cohort.

Discussion

The findings on natural recovery for this clinical cohort of children 
will be compared to published data from community cohorts. The appli-
cation of findings to early stuttering treatment services will be discussed. 
Limitations to the study will be outlined.
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Mock MRI training procedures improve chances of suc-
cessful MRI data acquisition in preschool-age children 
who do and do not stutter 
Chelsea Johnson1, Saralyn Rubsam1, Megan Sheppard1, Ho Ming Chow3, Soo-Eun Chang2 
1Michigan State University, Department of Communicative Sciences & Disorders, USA ; 2University of 
Michigan, Department of Psychiatry, USA ; 3Nemours Children’s Hospital, Wilmington, USA 

Abstract 

Magnetic resonance imaging (MRI) is an important tool that enables 
non-invasive study of brain structure and function. MRI scanning in young 
children is often difficult due to the intimidating sights and sounds of the 
MRI environment. This study describes a mock MRI desensitization pro-
tocol that helps maximize the chances for obtaining quality MRI data in 
young children who do and do not stutter. 

Introduction 

 Magnetic Resonance Imaging (MRI) is an invaluable non-invasive 
neuroimaging technique that allows examination of brain function and 
anatomy in-vivo. Although MRI has considerable strengths compared 
to other neuroimaging methods, it also has significant downsides that 
have limited successful application in children and clinical populations. 
Examples of difficulties associated with MRI include loud scanning noise 
(~100dB), the need to stay in a tight enclosure for long stretches of time, 
and the requirement to minimize movement. Despite these limitations, 
MRI provides exceptional spatial resolution of the whole brain for detailed 
study of structure and function changes associated with brain development 
and disease states. The motivation to use MRI is further heightened when 
studying neurodevelopmental disorders that require examination of both 
cortical and deeper subcortical structures, as is the case in stuttering. 

These challenges also effect acquisition of MRI data in young chil-
dren. Some researchers have estimated the need to recruit 20-40% more 
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participants to make up for expected data loss due to inadequate MRI 
data quality in typically developing children 4-6 years of age (Yerys et al., 
2009). Many studies neutralize the risk of movement by sedating children 
before their scans. However, sedation poses ethical concerns and cannot be 
used for task-based fMRI and is not a viable option for most investigators. 
Therefore, finding ways to maximize successful MRI data collection in 
young children is crucial. 

To date, most studies investigating the neural bases of stuttering have 
involved adults who stutter. However, the onset of childhood stuttering 
often occurs during preschool and early elementary school age children 
(Yairi, & Ambrose, 1999). Hence, in order to better understand the rela-
tionship between developmental trajectories of the brain and the etiology 
of stuttering, there is a need for quality longitudinal neuroimaging data 
acquired from young children. 

A previous study by Theys et al. (2014) used a «submarine» mock MRI 
training protocol prior to scanning 5 to 6-year-old typically developing 
children. After using the «submarine» protocol, 99% of 76 participants 
completed MRI scans and approximately 80% of data collected did not have 
extreme movement that would restrict image analysis (Theys et al., 2014). 
In the current study, we aimed to replicate these findings with a younger 
cohort of 3 to 6-year-old typically developing children and a group of age 
matched children who stutter. The submarine mock training protocol in-
volved taking children through a series of tasks that familiarize, desensitize, 
and help children prepare for the MRI scan. Children also watched a short, 
interactive video that emphasized the importance of lying still, provided an 
opportunity to discriminate between clear and blurry images of the brain 
and assisted with readiness for a visit to the mock MRI scanner. 

Method 

All participants were recruited as part of a larger longitudinal study 
(PI: Soo-Eun Chang). A total of 62 children, 32 children who stutter 
(Females = 13, M = 60.07, SD = 14.44 months) and 30 Children who do 
not stutter (Females = 14, M = 59.16, SD =11.86 months) completed the 



Recent Advances 121

‘submarine’ training with a trained speech-language pathologist (SLP), which 
involved guiding the child through six fun activities designed to desensitize 
and familiarize children to MRI scanning. Examples of tasks include lying 
still (with a small toy on their nose) and wearing a helmet that resembles 
the feel and size of the MRI head coil. Four research scans were completed 
during the MRI session: SPGR (structural MRI scan), DTI, resting-state 
fMRI, and Arterial Spin Labeling. We investigated the quality of fMRI data 
collected in this cohort using severity of head motions, estimated by the 
misalignment of MRI volumes (Power et al., 2012).

Results 

The results indicated no significant difference in the movement of 
typically fluent children and children who stutter (U = 334.50, p > .05). 
Ninety two percent of the MRI data from both groups of children who 
stutter and control children were deemed sufficient quality to be useable for 
analysis (compared to less than 50% success rate reported in the literature 
for this age range). However, the younger children in the study (age 39-57 
months; M = 48.94; SD = 4.98), regardless of fluency status, tended to 
move more during scans as compared to the older children (age 58-86; M 
= 70.26; SD = 9.37; U = 243.50, p < .05). However, on average only 19% 
of volumes in the study exceeded the .5mm movement threshold (SD = 
21.40), and only one participant had more than 70% of their volumes with 
.5mm or greater movement. 

Discussion

Our mock MRI training procedures led to significantly higher suc-
cess rates in acquiring usable MRI data from preschool-aged children. 
Additionally, no differences in movement measures were found between 
children who do and do not stutter. This is surprising based on reports from 
previous studies that suggest that children who stutter may be more likely 
to exhibit traits such as negative affect, decreased inhibitory control, and 
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difficulty shifting attention which have been found to be associated with 
more movement in the MRI machine in another study (Eggers, De Nil, & 
Bergh, 2010; Cahoon, & Davison, 2014). 

Conclusion 

Further research is needed to investigate the role of gender and tem-
perament on children’s level of compliance for successful MRI scanning. 
Measures such as the length of time between the mock training procedure 
and the actual MRI scanning session and the value of repeated mock MRI 
exposure would also provide information that may help MRI data acqui-
sition in young children. 
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Abstract

Purpose. Current paper provides an overview of some of our research 
findings on temperament and executive functioning in stuttering.

Method. Different methodologies were used, ranging from parent 
questionnaire, i.e. the Children’s Behavior Questionnaire (Van den Bergh, 
& Ackx, 2003), to subsequent neuropsychological computer paradigms 
such as the Attention Network Test (Fan, McCandliss, Sommer, Raz, & 
Posner, 2002), the Go/NoGo task and the Auditory Set-shifting task of the 
Amsterdam Neuropsychological Tasks (De Sonneville, 2009). Participants 
were children who stutter (CWS), ranging between 3;04 and 10;00 and 
a gender- and age-matched control group of children who do not stutter 
(CWNS). 

Results. CWS, as a group, scored higher on negative reactivity and lower 
on self-regulation. Questionnaire-based findings of lower self-regulation 
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were corroborated by the findings on neurocognitive computer paradigms 
showing CWS to have a lower efficiency of inhibitory control, attentional 
orienting and attentional set-shifting.

Conclusions. These findings provide support for the hypothesis that 
CWS and CWNS differ on temperament and several self-regulatory pro-
cesses. The findings were linked to previous related studies and to emerging 
theoretical frameworks of stuttering development.

Introduction

At present, most theorists agree that temperament refers to biologically 
based individual differences in reactivity and self-regulation that are relatively 
stable over time and appear early in the child’s development. More recent 
models acknowledge that temperament itself develops over time, incorpo-
rates motivational and self-regulatory systems and is influenced by envi-
ronmental interactions (Rothbart, 2011). Rothbart defines temperament as 
‘constitutionally based individual differences in reactivity and self-regulation’ 
(Rothbart, Ahadi, Hershey, & Fisher, 2001), with constitutional referring to 
the individual’s biological basis, influenced by genetic inheritance, matura-
tion and experience. Reactivity refers to the arousability of physiological and 
sensory response systems, is expressed through somatic, autonomic, cognitive 
and neuroendocrine channels and is reflected in response parameters like 
threshold, intensity and rise time. Reactivity is either positively oriented, i.e. 
towards the others and the external world, or negatively oriented i.e. away 
from the others and the external world. Self-regulation are those processes 
that can modulate one’s reactivity.

To measure temperament, a number of age-specific parent-report or 
self-report measurement instruments have been developed. The Children’s 
Behavior Questionnaire (CBQ; Rothbart et al., 2001), which has been de-
veloped within the theoretical framework proposed by Rothbart, is one of 
the most well-known. Factor analytic studies have consistently shown that 
the scales can be grouped into three superfactors: Extraversion/Surgency, 
Negative Affectivity and Effortful Control, representing Rothbart’s concepts 
of positive reactivity, negative reactivity and self-regulation respectively.



Emotions, Stuttering and Treatment 127

A growing number of studies have been investigating the relationship 
between temperament and stuttering. Using Rothbart’s triad of positive/
negative reactivity versus self-regulation, many of the findings in children 
who stutter (CWS) can be understood as pointing toward increased reac-
tivity or reduced self-regulation, or a combination of both. Some of these 
temperament-based studies have also yielded differences on attentional and 
inhibitory control-related processes between stuttering and non-stuttering 
groups and seem to suggest these processes may be involved in the devel-
opment and/or maintenance of developmental stuttering. Findings from 
studies on attentional functioning in stuttering generally have shown that 
people who stutter tend to be a) less efficient in attention regulation, b) 
more or less distractible depending on the used methodology, c) less able to 
allocate attentional resources under dual task conditions, and d) more prone 
to exhibit attention disorders. Therefore, the study of attentional skills of 
CWS is potentially important to understanding the nature of the disorder.

While several authors have alluded to a possible role for self-regulatory 
processes and attentional control processes in the development of stuttering, 
almost no studies had reported on the more specific concept of inhibitory 
control in the domain of developmental stuttering. Inhibitory control is 
the ability to suppress, interrupt or delay an inappropriate response under 
instructions or in new or uncertain situations or to ignore irrelevant infor-
mation. Inhibitory control is essential for the performance of everyday tasks 
and has been implicated in cognitive development, executive functioning, 
and the conscious use of attention or attentional control. It is strongly 
related to the coordination and integration of mental processes in success-
ful task performance and plays an important role in the self-regulation of 
emotional states. 

Based on previous literature findings, we hypothesized that: a) CWS, 
compared to CWNS, were higher in positive and/or negative reactivity and 
lower in self-regulation, as measured by a parental temperament question-
naire; b) Attentional processes (self-regulation), as measured by cognitive 
computer tasks, were less efficient in CWS compared to CWNS; and c) 
Inhibitory control (self-regulation), as measured by cognitive computer 
tasks, was less efficient in CWS compared to CWNS. In this paper, we will 
summarize the main findings of four studies investigating temperament, 
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inhibitory control and attentional functioning in CWS. Finally, conclusions 
surrounding the etiological implications of these findings in CWS will be 
discussed.

Study One: Temperament dimensions (Eggers, De Nil, & Van den Bergh, 
2009; 2010)

The Dutch version of the Children’s Behavior Questionnaire (CBQ-
Dutch), a parental temperament questionnaire, was administered to 256 
participants: 69 children who stutter (CWS), 146 typically developing 
non-stuttering children (TDC), and 41 children with vocal nodules 
(CWVN), between 3;02 and 8;11 years. A principal axis factor analysis on 
the CBQ-data indicated a 3-factor solution, identified as Positive Reactivity 
(or Extraversion/Surgency), Negative Reactivity (or Negative Affect), and 
Effortful Control, for each of the participant groups, showing considerable 
similarity to previously published U.S., Chinese, Japanese, and Dutch 
samples. Between-group analysis indicated significant differences between 
CWS and TDC on the CBQ composite temperament factors of Negative 
Affectivity, and Effortful Control; on the individual temperament scales, 
CWS, compared to TDC, scored significantly lower on the scales of Inhib-
itory Control and Attentional Shifting and higher on the scales of Anger/
Frustration, Approach and Motor Activation (Eggers, De Nil, & Van den 
Bergh, 2010).

Study Two: Attentional networks (Eggers, De Nil, & Van den Bergh, 2012)

The Attention Network Test (ANT; Rueda et al., 2004), a cog-
nitive computer task, was administered to 41 CWS and 41 age- (± 3 
months) and gender-matched CWNS, ranging from 4;00 to 9;00 years 
(mean age = 6;09 years). The ANT is a combination of a cued reaction 
time task and a flanker task and measures the efficiency of 3 distinct 
attentional networks, i.e. alerting, orienting and executive attention.  
Results on the ANT indicated that CWS had a significantly lower efficiency 
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of the orienting network compared to CWNS. No differences were found 
on the alerting or executive control network, although the latter did show 
a trend (p = .066) towards a lower efficiency for CWS. Current findings 
corroborate the previously found CBQ-based differences in self-regulatory 
behavior and were taken to suggest a possible role for attentional processes, 
i.c. attentional orienting, in developmental stuttering.

Study Three: Inhibitory control (Eggers, 2012; Eggers, De Nil, & Van 
den Bergh, 2013)

A Go/NoGo task (De Sonneville, 2005), a cognitive computer task, 
was administered to 30 CWS and 30 age- (± 3 months) and gender-matched 
CWNS, ranging from 4;10 to 10;00 years (mean age = 7;05 years). The Go/
NoGo task measures the inhibition of prepotent responses. During each 
trial, one of two different stimuli was presented randomly and with equal 
frequency: a Go-stimulus (a green walking man) or a NoGo-stimulus (a 
red standing man). Results indicated that CWS, compared to CWNS, a) 
exhibited more false alarms (when a NoGo-stimulus was followed by pressing 
the response button) and premature responses (when the response button 
was pressed between 0 and 200 ms after stimulus onset), b) showed lower 
reaction times for false alarms, and c) were less able to adapt their response 
style after experiencing response errors. These findings provide further sup-
port for the hypothesis that CWS and CWNS differ on inhibitory control. 
CWS, as a group, were lower in IC pointing towards a lowered ability to 
inhibit prepotent response tendencies.

Study Four: Auditory attentional shifting (Eggers, & Jansson-Verkasalo, 
2017)

Attention shifting (AS) and Inhibitory control (IC) were assessed by 
the Auditory Set-Shifting Task of the Amsterdam Neuropsychological Tasks 
(De Sonneville, 2009). Participants were 16 Finnish CWS (mean age = 
7;06 years) and 16 Finnish age- (± 8 months) and gender-matched CWNS, 
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ranging from 6;04 to 9;10 years (mean age = 7;05 years). Results indicated 
no group differences for the speed of auditory AS or IC. However, CWS, 
as a group, scored significantly lower on the accuracy (error percentage) of 
auditory AS. In addition, CWS, compared to the CWNS, showed a higher 
increase in error percentages under AS and IC conditions. These findings 
on error percentages partly corroborate earlier questionnaire-based findings 
showing difficulties in CWS on AS and IC. Moreover, it also seems to imply 
that CWS are less able to slow down their responses in order to achieve 
higher accuracy rates. 

Discussion

Our CBQ-based findings revealed that CWS scored higher on Neg-
ative Affect and lower on Effortful Control. When the individual scales 
were compared, CWS scored higher on the scales of Anger/Frustration, 
Approach, and Motor activation, and lower on the scales of Inhibitory 
Control and Attentional Shifting. In line with Lonigan’s (2004; Lonigan 
& Vasey, 2009) findings that higher scores on Negative Affect and lower 
scores on Effortful control could play a role in the onset, development, and 
maintenance of certain behavioral disorders, these results were taken to 
suggest that this temperamental constellation might play a role in the onset 
and/or exacerbation of developmental stuttering. The latter also complies 
with Conture et al.’s (2006) Communication-Emotional model of stuttering 
and with recent multifactorial models in stuttering (Bloodstein, & Ratner, 
2008). Moreover, in combination with the individual scale differences, we 
speculated these specific temperamental characteristics could play a role 
as a moderator in stress-related situations and in conditioning processes. 

Our second objective was to evaluate the underlying attentional 
component of self-regulation by testing the efficiency of the attentional 
processes in CWS. Our findings showed that CWS scored significantly 
lower on the orienting network, meaning they were less able to make use 
of visual attentional cues, and also a trend towards a lower score on the 
executive attention network was apparent (p = .066). The latter finding 
seemed to be corroborated by higher error percentages on the auditory 
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attention set-shifting task. Since attentional orienting has been found to 
play a significant role in regulating the emotional reactivity and controlling 
distress by orienting the attention away from stress-evoking situations (Rue-
da et al., 2004; Harman, Rothbart, & Posner, 1997), we interpreted these 
findings as CWS perhaps being less capable of disengaging their attention 
from the emotion-triggering stimuli, resulting in more frequent emotional 
reactions and a higher arousal linked to certain stimuli, both of which are 
known to influence stuttering symptoms (e.g., Ezrati-Vinacour, & Levin, 
2004; Menzies, Onslow, & Packman, 1999). 

Our third objective was to examine IC in CWS by direct measure-
ment using neurocognitive computer paradigms. Our Go/NoGo-findings 
suggested that CWS exhibited a less controlled response style and were less 
able to adapt this response style after experiencing response errors. Lower 
IC results in difficulties in successfully regulating one’s emotions (e.g., 
Carlson, & Wang, 2007; Kochanska, Murray, Jacques, Koenig, & Vande-
geest, 1996), of which it is known to impact stuttering symptomatology. 
Moreover, reduced IC might also have an impact on error-detection and 
error-processing during the linguistic stages of speech-language planning 
and production (Engelhardt, Corley, Nigg, & Ferreira, 2009) and might 
thus also be linked to psycholinguistic models of stuttering etiology (e.g., 
Bernstein Ratner, & Wijnen, 2006) and to the Communication-Emotional 
model of stuttering (Conture et al., 2006). Since these inhibition-related 
tasks have been clearly linked to the underlying anatomical correlates of 
the fronto-basal ganglia circuits, (Aron et al., 2007; Chambers, Garavan, 
& Bellgrove, 2009), a network frequently implicated in emerging con-
ceptualizations about processes underlying developmental stuttering (e.g., 
Alm, 2004; Smits-Bandstra, & De Nil, 2007), our findings could also be 
interpreted as corroborative data for these models.
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Abstract

Avoidance Reduction Therapy for Stuttering (ARTS®) has its early 
roots in the work of Joseph Sheehan, an American psychologist, who 
believed that much of the struggle associated with stuttering came from 
learned efforts to conceal it; that is, avoidance at many levels. He believed 
that both word and situational avoidance shaped the behavior of the person 
who stutters (PWS), and that efforts to hide one’s identity as a PWS led to 
false role behaviors. Sheehan’s Avoidance Reduction Therapy was aimed at 
reducing avoidance, and the fear and shame that maintained it. Current 
day ARTS still embraces the value of approaching rather than avoiding 
speaking situations, establishing role congruency as a PWS, and developing 
comfortable forward-moving disfluency. However, it goes a step further in 
the area of letting go of control. Therapeutic activities in ARTS are carried 
out in a group therapy setting and aim at reducing unproductive efforts 
to control both the way one stutters and what others think. The goal is to 
become an effective communicator: to communicate efficiently, comfortably, 
confidently, spontaneously, and joyfully… and stutter.

Introduction: why ARTS now?

Avoidance Reduction Therapy for stuttering is not a new treatment 
approach. It was first published in 1953 (Sheehan, 1953), and was refined 
over the three decades that followed. While I have been practicing ARTS 
for nearly four decades, I am recently noticing a renewed interest in learning 
about the approach, not only from researchers and practitioners, but partic-
ularly from those who stutter. The majority of my clients have participated 
in a variety of therapy programs at various times in their lives. Most say 
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that all of the approaches helped in some way, but few say that the changes 
endured and that they spontaneously employ what they learned in therapy. I 
believe this is because they have to do something (i.e. practice techniques or 
remember to use them) even after completing therapy in order to maintain 
long term success. Children are told, “use your tools”, and adults feel guilty 
when they do not. Clients and families are attracted to ARTS because of its 
simplicity; eliminating maladaptive strategies that were taught or learned, 
in order to appear fluent, sound more comfortable, or “control” stuttering. 
Those who stutter eventually realize that these strategies have become the 
very things that now make up their struggle. 

There may be more fundamental reasons for this renewed interest in 
ARTS which come from changing attitudes regarding disability and new 
models in psychotherapy. The neurodiversity movement is transforming 
the way we talk about disabilities; away from deficits, disorders and impair-
ments, and instead toward differences to be recognized and celebrated. The 
concept of neurodiversity was first introduced in 1998 by Judy Singer, an 
Australian sociologist with autism, who described it as a social movement 
in which neurodivergency is valued and neurodivergent people should de-
mand recognition, acceptance and rights. Constantino (in press), wrote a 
comprehensive overview of the neurodiversity movement and its application 
to stuttering. He explains that advocates of neurodiversity argue that there 
is value in their stuttering, but that accommodation and therapy may still 
be necessary because of negative experiences, such as effortful speech or 
discrimination. ARTS guides group therapy participants to reduce learned 
struggle, but to accept disfluency. Disfluency - without reactivity - can 
be seen as a natural reflection of one’s neurodiversity. 

Clinicians who treat stuttering are more frequently looking at trends in 
psychotherapy to inform counseling for both client motivation and change. 
Alliance, empathy and other common factors have been shown to have an 
important role in positive outcomes for both psychotherapy (Duncan, Miller, 
Wampold, & Hubble, 2010) and stuttering therapy (Plexico, Manning, 
& DiLollo, 2010; Zebrowski, & Arenas, 2011). In addition, motivational 
interviewing (Miller, & Rollnick, 2012), during which clinicians work 
collaboratively with clients to discover what might be gained by change, 
has been adapted successfully to develop functional outcomes for those 
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who stutter (Manning, & DiLollo, 2018). ARTS is consistent with these 
contemporary ideas by focusing on shared goals and treatment activities 
that are client-developed and meaningful. 

The culture of ARTS

When clients enter an ARTS Group for the first time, they experience 
what might be considered a «culture shock». At first, they are excited by 
the prospect of change, but soon conflict sets in as they realize that their 
ideas of success do not match those around them. The new client’s report of 
getting through an oral presentation almost fluently may be met with blank 
stares, and his or her report of inability to use a reliable word substitution 
may elicit cheers. 

ARTS does not lend itself to short-term or intensive service delivery 
models. Acclimation to a new culture takes time, as does changing long-held 
attitudes and habit-based behaviors. Table 1 lists the values and rationales 
that new group members acquire over time with the help of group support.

TABLE 1
ARTS values and their rationales

Fluent speech is not valued, but comfortable disfluency is.

Rationale: One cannot choose to be fluent, but one can choose to eliminate struggle 
behavior.

Frequency of disfluency has little meaning, but quality of disfluency does.

Rationale: Frequent, comfortable disfluency is neither effortful nor distracting, but only 
one struggled,
inefficient disfluency can interfere with «connection» in communication.

Control (of any sort) is not a valued activity, but letting go of control is.

Rationale: Control implies suppression and restraint, which leads to tension/effort. 
Acclimating to «loss of control» will eventually lead to comfort. 

Concealment of stuttering is not considered a success, but self-disclosure as a PWS 
is.

Rationale: Openness with one’s identity as a PWS gives one permission to stutter, and 
results in role congruency and improved self-esteem.
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Practice is not highly valued but change is.

Rationale: Speech change occurs in conjunction with attitude change. For example, 
willingness to experience shame reduces tension from «holding back».

The roots of ARTS

The roots of ARTS are firmly planted in the pioneering work of 
Joseph Sheehan, a professor of psychology at the University of California, 
Los Angeles, with whom I worked closely from 1974 until his death in 
1983. Sheehan, insightful about his own stuttering, and creative in offering 
analogies to the experience of stuttering, applied concepts from Conflict 
Theory (Miller, 1944) and Role Theory (Sarbin, 1943) to formulate an 
explanation for the behaviors and paradoxes observed among those who 
stutter (Sheehan, 1953; 1970; 1975). An approach-avoidance conflict occurs 
when competing desires to both speak and to remain silent reach an equi-
librium. The strength of the drive (approach or avoidance) may determine 
variability of stuttering in situational contexts. Role conflict occurs when 
a PWS feigns the role of a fluent person by trying to hide stuttering, but 
enacts the role of PWS when stuttering is revealed. Role conflict leads to 
negative feelings about «self» Treatment activities aim to reduce conflict. 
They include (1) increasing the approach drive and reducing avoidance at 
all levels; (2) taking on the role of PWS by planning to show stuttering and 
self-disclosing as a PWS (Sisskin, 2018).

The overview of treatment 

It is important for clients and families to visualize the «big picture» of 
treatment, especially because the process of therapy involves doing less in 
response to disfluency instead of doing more. I provide a graphic that depicts 
the problem of stuttering, highlighting that the problem is not disfluency, 
but struggle. Table 2 highlights struggle and those features of the stuttering 
profile targeted for reduction or elimination. In contrast, disfluency is re-
moved from the «problem» of stuttering. Disfluency, perhaps neurologically 
based, (Smith & Weber, 2016) will likely be present to some degree after 
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treatment. If clients welcome this disfluency as part of their identity as a 
PWS, struggle will continue to reduce.

TABLE 2
Treatment in ARTS involves eliminating struggle and keeping disfluency

Struggle Disfluency

Unhelpful coping strategies (word substitution; fillers; restarts)

Avoidance behaviors (not talking; situational avoidance)

False-role behaviors (pretend to be aloof, confident, or disengaged)

Negative thoughts about what others think («he is incompetent, 
stupid»)

Negative attitudes about oneself (poor social interaction, «can’t do 
my job»)
Negative feelings associated with stuttering (fear, shame, frustration)

Efforts to control (tension, lack of expression, failed efforts toward 
strategies)

Comfortable
repetition

The process of change

Therapeutic activities are structured to address both change in the 
speech pattern as well as in attitudes and identity. Goals of therapy include, 
but are not limited to, the following:

• Becoming an expert on the stuttering pattern
• Reducing escape and avoidance behaviors
• Desensitizing to open stuttering
• Approaching/entering feared situations
• Letting go of efforts to control
• Changing ideas of success and failure
• Enacting the role of «person who stutters»

A variety of behavioral therapies are incorporated into ARTS assign-
ments and activities. Identification and monitoring of escape behaviors, 
staples of stuttering modification approaches (Van Riper, 1973), are helpful 
in reducing secondary struggle behaviors. Since many of these behaviors were 
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originally learned to escape from moments of disfluency, reducing them will 
trigger what is typically called «open stuttering»; stuttering directly on the 
intended sound (Sisskin, 2018). Classic desensitization (exposure) (Wolpe, 
1958) to open stuttering will reduce reactivity if clients, for example, plan 
to experience shame in small doses without giving in to escape. These activ-
ities must be prefaced and accompanied by skilled counseling in cognitive 
restructuring. Clinicians who draw from cognitive behavioral therapy and 
mindfulness therapies can be highly successful in guiding clients as they 
face fear and redefine success. 

The mechanisms for change

Change occurs in the context of carrying out planning assignments 
outside of the group therapy setting. Clinicians model assignments, 
provide guided practice, and support behavioral assignments with cog-
nitive messages. Assignments are developed by clients and executed in 
functional settings according to an individualized fear hierarchy. Specific 
assignments are planned for low-, mid-, and high-feared situations to be 
carried out during the week. Clients are encouraged to complete three 
planned assignments per day, in addition to any special challenges they 
set for themselves. For example, a client might plan to «open stutter» in a 
low-feared situation (home), plan to «feel shame» in a mid-feared situation 
(with a friend), and simply «show-up» in a high-feared situation (social 
gathering). This client might also create a challenge to introduce himself 
to one new person at a weekly club meeting.

Group support and accountability are important for consistent 
assignment completion. Healthy competition, along with positive peer 
reinforcement occur naturally in the group setting. The entire group shares 
encouragement when one member reports successful completion of an as-
signment requiring courage in the face of fear, a step out of one’s comfort 
zone, or persistence in changing habits.
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Conclusion: the outcomes of ARTS

When clients are asked about their personal outcomes from ARTS, 
they inevitably talk about increased confidence, relief from effort in com-
munication, and less worry or anxiety about stuttering. If asked directly 
about speech, they often talk about saying what they want to say, when they 
want to say it. They rarely talk about the frequency of their disfluency. I am 
often surprised by the ways clients characterize the byproducts of ARTS 
treatment. They talk about joy and connection in communication, two 
things they never experienced before therapy.

While some of these outcomes can be assessed through speech sam-
ples and questionnaires (Sisskin, 2006), I believe that the themes are most 
evident from client reports. They include:

• Efficiency in communication
• Comfort in communication
• Confidence in communication
• Spontaneity in communication
• Joy of communication

There seems to be a continuum of self-acceptance among those who 
benefit from ARTS. This may represent the extent to which the person 
achieves role congruency. Self-acceptance as a PWS is a process rather than 
a state of being. Those new to the therapy may acknowledge their stuttering, 
but still work to conceal it. Later, clients self-disclose, and even embrace the 
role, but admit they are far from true self-acceptance. I believe that those 
who achieve self-acceptance no longer strive for it. Likewise, greater fluency 
comes to those who no longer value it.
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Treating Younger Clients  
(Part II)

Therapy with school-aged children who stutter
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Abstract

The aim of this paper is to describe one approach to the management 
of stuttering in school-aged children. The focus will be on children aged 
eight to fourteen years, an age group which represents those who have out-
grown the interventions targeted to young children, but who are not yet 
fully independent with regard to decision making and their ability to take 
on therapy autonomously. In this paper, the aim is to describe the rationale 
and principles for the approach implemented at the Michael Palin Centre 
for Stammering, and to present the existing evidence to support it. 

Stuttering in the school aged child

While the majority of young children who start to stutter (CWS) will 
become fluent naturally, this is increasingly unlikely as the child becomes 
older (Yairi, & Ambrose, 2013). So by the time a child is eight years old, it 
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is likely that the stuttering is a more persistent, chronic problem. As chil-
dren who stutter move through the school years, they develop increasingly 
negative views of themselves as communicators (Vanryckeghem, & Brutten, 
1997) and some will experience heightened levels of anxiety compared to 
fluent peers (McAllister, Kelman, & Millard, 2016). These developments 
are occurring in the context of an environment in which communication 
and social integration are becoming ever more important. Linguistic, edu-
cational and communicative expectations and demands are advancing and 
the role of fluency and reactions to dysfluency become more significant for 
the child. The impact of stuttering in the school years varies (Klompas, & 
Ross, 2004), but some CWS experience negative stereotyping or reactions 
from teachers and peers (Arnold, Li, & Golti, 2015; Davis, Howell & 
Cooke, 2002). Many adults report that stuttering through the school years 
had an impact on academic performance (affecting participation in oral 
presentations or reading aloud, for instance), impacted on relationships with 
peers and teachers, resulted in reduced self-esteem, and affected quality of 
life (Klompas, & Ross, 2004). 

Given the potential impact on the child’s ability to communicate and 
participate in day-to-day situations, along with the emotional consequences 
of stuttering, both in the short and long term, providing children with 
effective intervention in this age group is a priority. In order to understand 
what is meant by ‘effective intervention’ and to be able to develop and 
tailor interventions to meet the needs of this client group, it is critical to 
understand what children and their parents want to gain from therapy.

What children and parents want to gain from therapy?

According to Straus, Richardson, Glasziou, & Haynes (2010), the 
personal preferences, values and unique circumstances of the individual are 
critical to evidence based practice. Current empirical evidence needs to be 
interpreted and applied within this context. 

Three recent studies have directly explored what children and parents 
want to gain from therapy (Berquez, Hertsberg, Hollister, Zebrowski, & 
Millard, 2015; Cooke, & Millard (in press); Millard, & Davis, 2016). Us-
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ing a Delphi Approach, and as part of the development of the Palin Parent 
Rating Scales, Millard, & Davis asked parents what they considered to be 
important outcomes for therapy. Berquez et al. used a solution focused ap-
proach to explore what parents and children who were starting an intensive 
therapy programme, hoped to gain. To extend these findings (both in terms 
of numbers and age range), Cooke and Millard conducted a Delphi study 
to explore what children aged 8-14 want to gain from therapy. 

In all studies children and parents want to see changes in speech. As 
expected, some wanted increased fluency, but this was not the only desired 
speech related outcome. Being able to speak with less struggle, having 
more strategies to manage speech, and being able to use the strategies that 
they already have, are important therapy outcomes. Affective changes are 
also desired. Parents wanted to see a reduction in children’s anxiety, worry, 
frustration and upset. Both parents and children across the studies identified 
increased confidence and happiness as important therapy outcomes, with 
children wanting to feel calmer and more independent. 

The desired changes were not restricted to improved fluency and 
emotional well-being. The children and parents wanted to see increased 
activity with regard to improved communication, as well as increased 
participation at home and school, with children wanting to speak more at 
school, including: putting their hands up in class; answering more questions 
and giving ideas. They want to be able to talk to teachers, read aloud, join 
in conversations and make more friends (Berquez et al., 2015; Cooke, & 
Millard, in press). Parents expressed a desire to see their children talking 
more, taking more turns in conversations, socialising more, being less iso-
lated and they wanted the children to develop the skills to be able to deal 
with any teasing (Berquez et al., 2015).

Both parents and children recognised the importance of a supportive 
environment. As part of their hopes for therapy, the children and parents 
both wanted parents to be more knowledgeable about stuttering and to 
know how to help and support the child. Children want others to under-
stand what it is like for them to stutter. Parents have also identified hopes 
for themselves, expressing hope that they will feel less anxious about the 
stuttering and less worried about their child’s future. 
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Considering the findings of these studies individually and in combi-
nation, it is clear that children and their parents have multiple hopes and 
expectations from therapy. They want a reduction in the stuttering in terms 
of frequency and the degree of struggle, but that is not the only important 
desirable outcome. Children and their parents want to see improved func-
tioning with regard to communication and participation. The therapy needs 
to have an impact on well-being with long term applications beyond the 
clinic environment. Of course not every child and parent wishes for each 
of these outcomes in equal measure, nevertheless, the findings demonstrate 
the necessity for an holistic, multifaceted approach to intervention. 

Efficacy and effectiveness research 

Research into treatments with school-aged CWS is largely limited to 
small pre-post treatment studies. Despite the clinical knowledge and the 
emerging evidence that therapy should extend beyond the impairment it-
self, the users’ voice has had limited influence on efficacy and effectiveness 
research. In a recent systematic review of therapy efficacy and effectiveness, 
Baxter et al. (2015) observe that the primary outcome measure is almost 
exclusively limited to stuttering frequency/severity, with the criteria of success 
being a reduction in overt stuttering behaviour. Thus, increased stuttering as 
the result of reduced avoidance behaviours is lost as a ‘successful outcome’ 
and increased confidence, participating in class discussions, talking more at 
home etc., are not measured or recognised. The underlying assumption is 
that if stuttering behaviours reduce, communication and participation will 
increase, along with confidence, self-esteem and positive affect. However, 
these associations have not been demonstrated and are in contrast to the 
clinical experience of many. 

While the validity of the emphasis on stuttering behaviour is ques-
tionable, the reasons for this focus in research are however easy to identify. 
Stuttering frequency is overt, measurable, relatively objective and reliable. 
Investigating complex interventions, with multiple outcomes and individ-
ualised components is methodologically complex and further hampered by 
resources and participant numbers, so simpler research designs with one 
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outcome are often borne out of necessity. Further, this paradigm encour-
ages the development and implementation of interventions which aim to 
reduce stuttering behaviour as a priority. The problem with this occurs when 
clinicians limit themselves and their clients to the empirical evidence that 
exists. As already discussed, the stuttering frequency and severity may not 
be the priority for the child or family, but there is little empirical evidence 
to support alternative interventions with goals beyond reduced stuttering 
frequency.

Therapy for school-aged children who stutter

The third component of evidence based practice, in addition to 
empirical evidence and the patient’s needs and preferences, is «clinical ex-
pertise» (Straus et al., 2010). Clinician’s use their expertise to interpret and 
apply the evidence to the client based on their need but also, where this is 
lacking, we look to the experts in our field to help inform our practice. In 
a letter to the Editor of Language, Speech and Hearing Services in Schools, 
over 100 experts (clinicians, researchers, people who stutter, and stutter-
ing organisations) strongly argued for an individualised, comprehensive, 
broad based approach to treatment, which aims to increase fluency, reduce 
negative reactions by the child and people in the child’s environment, 
increase functional communication abilities, and minimise the impact of 
stuttering on quality of life (Yaruss, Coleman, & Quesal, 2012). Evidence 
that stuttering has an impact on parents and that they also want support 
for themselves, means that they should be involved in the therapy process, 
not only to support and facilitate progress in the child, but also to meet 
their own needs Berquez, & Kelman (in press).

Palin Stammering Therapy for Children (8-14 years) 

One approach which may be utilised to address this range of needs 
is Palin Stammering Therapy for Children (Palin STC). The aim of the 
therapy is to help the child to become a more confident and competent 
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communicator and the approach has been developed over many years by The 
Michael Palin Centre for Stammering. The process begins with a detailed 
case history and assessment of the child’s stuttering, language and perception 
of the stuttering. This highlights the physiological, linguistic, emotional 
and environmental factors which influence the stuttering (Kelman, & 
Nicholas, 2008; Clark, Tumanova, & Choi, 2017). The therapy sessions 
(mean number =10) take place following the assessment. The first session 
consists of a solution focused brief therapy activity during which ‘best hopes 
from therapy’ are elicited, along with current strengths and resources, and 
first signs of change (Berquez et al., 2015). The programme focuses on the 
development of skills across three main areas: communication skills; speech 
management; and, cognitive and affective skills (Cook, & Botterill, 2005, 
p. 96). This is referred to as the «Therapy Triangle». All of this takes place 
in the context of the child’s environment, emphasising the importance of 
involving parents and appreciating the value of an environment which can 
facilitate communication and supports the development of the skills being 
focused on by the child.

Communication skills

Social skills can be impacted by stuttering. The ability to engage or 
maintain eye contact can be affected by avoidance or struggle, listening can 
be impeded by attention tuned to the stuttering and the associated negative 
thoughts, and turn taking may become disrupted as a result of avoiding 
turns, taking short turns, or indeed lengthy turns. 

Working on communication skills is often a positive experience be-
cause it involves the whole family, builds on skills which already exist and 
includes goals which are relatively quick and easy to achieve. Including 
parents in these activities helps them to also reconsider their perspective 
about the importance of fluency in successful communication. Competent 
communication is not dependent on fluency.
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Cognitive/Affective skills

A child who is confident and resilient will be more able to cope with 
the experience of stuttering. A child who has the ability to think flexibly, 
to consider alternatives, recognise unhelpful thinking patterns and who 
can manage their response to those in a helpful way, will be less affected by 
the stuttering and will be more able to participate and reach their potential 
irrespective of their level of fluency.

To encourage confidence and self-esteem, parents are encouraged to 
use specific praise and to demonstrate effective accepting behaviours (Faber, 
& Mazlish, 2012). Problem solving as a family helps encourage flexible 
thinking, teamwork, negotiation and security. 

Speech Management

Expectations and goals for speech are jointly considered with the 
child, parents and therapist. The focus is on speaking more easily with 
less struggle, rather than adding to the pressure to be fluent. Speak more 
fluently approaches such as prolonged speech, soft onsets or reduced rate, 
as well as speech modification strategies, are discussed and explored with 
the parents and the child. This aspect of the triangle is considered after 
communication skills and a more balanced view of stuttering is in place. 
Parents and children are enabled to view these skills as part of the ability to 
get the message across, rather than a cure or a means to complete fluency.

When considered in the context of the Therapy Triangle, the therapist 
and family can reflect on the skills that they already have which can con-
tribute to their desired outcomes and those which are required, but which 
may benefit from further development. So for instance, a child may view 
‘answering a question in class’ to be an important outcome from therapy. 
In terms of communication skills the child will need to be able to listen 
to the question being asked, engage in eye contact, indicate to the teacher 
that s/he wishes to speak and to get their message across when invited to 
respond. In terms of cognitive/affective strengths, the child will need to 
develop confidence to have a try and resilience to manage after the event 
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(Caughter, & Crofts, in press; Caughter, & Dunsmuir, 2017). With regard 
to speech management, the child will need to have the ability to get the 
message across, which might include using speak more fluently or stutter 
more fluently strategies to increase fluency and reduce struggle as necessary. 
The goals and content of therapy will vary from individual to individual 
with different weightings from each component of the triangle at different 
times, depending on the strengths and needs and the nature and impact of 
the stutter at a given time.

Evidence to support Palin STC

We have conducted three preliminary studies into the effectiveness of 
this programme delivered through intensive groups or individual weekly 
family therapy (Millard, 2011; Millard, Brown, Hertsberg, Hollister, & 
Zebrowski, 2014; Millard, Brown, Fenton, Kelman, & Zebrowski, 2017). 
The first two of these explore the impact of the therapy when delivered 
through a two week intensive course (total n=85). The third explored the 
impact of therapy when delivered through weekly individual sessions (n 
= 20), with a mean number of 10 sessions. In all studies, outcome was 
assessed over the period of a year, based on: stuttering frequency/severity; 
children’s perception of impact (OASES-S, Yaruss, Quesa,l & Coleman, 
2010); parents’ perception of the impact of stuttering on the child, sever-
ity of stuttering and impact on parents, and the parents’ knowledge and 
confidence in managing the stuttering (Palin Parent Rating Scales, Millard 
& Davis, 2016). In summary, the findings demonstrate that children gain 
increased fluency, with a reduction in the impact of the stuttering on the 
child, from the perspective of both the children and parents. Further, the 
impact on the parents reduced and they gained in knowledge and confidence 
in how to support their child. All improvements were maintained for a year 
following the start of therapy. 

These measures are appropriate for many of the outcomes hoped 
for by children and parents and demonstrate that this integrated therapy 
programme can have impact on the goals that are important to children 
and parents. However, we continue to need improved/additional outcome 
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measures that reflect specific goals for therapy and more data to support 
clinical decision making for this age group of CWS in general.

Conclusion

Children have a range of outcomes that they hope to achieve from 
therapy. These include increased control and fluency, improved communi-
cation skills, increased participation in speaking situations, feeling happier, 
more confident and independent, as well as integrating more with peers and 
having the support of others. With aims focused not only on a reduction 
in impairment, but also reflecting increased functioning, participation and 
well-being, therapists and researchers need to take a broad view of what is 
meant by ‘successful therapy outcome’. Interventions need to be adaptable 
to the needs of the individual in order to address the diversity of goals, and 
outcome measures must extend beyond stuttering frequency measures. Early 
empirical evidence for Palin Stammering Therapy for Children suggests 
that this may be one programme which could prove effective in the man-
agement of stuttering in the school-age years. Taking an holistic approach 
to intervention, incorporating speech management, communication skills 
development and encouraging cognitive and affective management can help 
CWS to become more confident and competent communicators whether 
or not they continue to stutter.
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Tailoring therapy to fit children’s temperaments
Ellen M. Kelly
Vanderbilt University Medical Center, Nashville, TN USA

Abstract

Practitioners draw from the attachment and parenting literatures to 
address temperament in the context of stuttering development, especially, 
caregiver-child interactions. Brief reviews of constructs (i.e., temperament, 
self-regulation, co-regulation), and research findings regarding temperament 
and stuttering development, are presented. The Circle of Security (COS) 
model of parenting, and key concepts from investigations of self-regulation 
development, are used to highlight aspects of family-based interventions for 
preschoolers who stutter that support achieving «goodness-of-fit» between 
children’s temperaments and parenting of the «whole child» in context. 

Introduction

Models and theories such as the Multifactorial Dynamic Pathways 
theory (MDP; Smith, & Weber, 2017) and the Demands and Capacities 
Model (DCM; Adams, 1990; Starkweather, & Gottwald, 1990), illustrate 
the complex, dynamic, developmental process through which speech, lan-
guage, motor, emotional and social skills, genetic and epigenetic factors, 
all influenced by environmental contexts, interact to yield developmental 
stuttering. Research evidence is accumulating to differentiate the devel-
opmental processes that occur in pathways to persistence versus natural 
recovery from stuttering, especially for speech, language, motor, and genetic 
factors (e.g., Chow, & Chang, 2017; Kraft, & Yairi, 2012; Leech, Ratner, 
Brown, & Weber, 2017; Usler, Smith, & Weber, 2017). While more na-
scent, empirical studies of temperament also inform our understanding of 
stuttering development and persistence (e.g., Ambrose, Yairi, Loucks, Seery, 
& Throneburg, 2015; Eggers, & Van den Bergh, 2010; Jones, Conture, 
& Walden, 2014; Zengin-Bolatkale, Conture, Walden, & Jones, 2018). 
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Temperament

Temperament is how a person approaches the world, shaping how 
quickly, intensely, and for how long one reacts to «everyday events and 
challenges, […] emotional responses, motor activity, attention, and 
self-regulation» (Institute for Learning and Brain Sciences [ILBS], 2016). 
About 50% of differences in temperament are genetic, with some traits 
(e.g., negative affectivity) having a stronger genetic base (ILBS, 2016). 
Environmental factors and experiences, including familial, cultural, social, 
gender, and parenting practices, all shape temperament over time and across 
generations (e.g., Hong, & Park, 2012). As illustrated in the extensive 
literatures on attachment and parenting, a child’s temperament influences 
and is influenced by the mutual adaptations between children and their 
caregivers (Hong, & Park, 2012; ILBS, 2016; Rothbart, 2011). A positive 
parenting style (i.e., characterized by positive affect, sensitivity, and con-
sistency) has been shown to «buffer» developmental risk for children with 
negative temperaments (e.g., Hong, & Park, 2012; Hoffman, Cooper, & 
Powell, 2017). Responsive, contingent parenting contributes to secure at-
tachment, thus promoting healthy, adaptive development of self-regulation 
(e.g., Hoffman et al., 2017). 

Self-Regulation

Self-regulation, or the ability to control «behaviors or emotions when 
challenged», influences children’s emotional, social, academic, and vocational 
outcomes across cultures and socio-economic strata, even in the presence of 
adversity (Hamoudi, Murray, Sorensen, & Fontaine, 2015; Song, Miller, 
Leung, Lumeng, & Rosenblum, 2018). Abilities to concentrate (cognitive 
self-regulation), manage feelings (emotional self-regulation), and control 
impulses (behavioral self-regulation) improve with age, brain development, 
and practice (ILBS, 2016; Murray, Rosanbalm, Christopoulos, & Hamoudi, 
2015). Self-regulation develops through a process of co-regulation that, in 
infancy, is almost entirely directed (i.e., regulated) by parents, but, over time, 
fosters the gradual acquisition of children’s own self-regulation abilities (e.g., 
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Hoffman et al., 2017; ILBS, 2016; Rosanbalm, & Murray, 2017). Parental 
co-regulation includes building warm, responsive relationships, structur-
ing the environment, and «coaching» self-regulation skills consistent with 
children’s developmental stages, environmental experiences, and individual 
differences (e.g., ILBS, 2016; Rosanbalm & Murray, 2017). 

Circle of Security Model

The «Circle of Security» (COS) model provides a framework for 
guiding parents to support children’s development of self-regulation, with 
demonstrated effectiveness across cultures (e.g., Hamoudi et al., 2015; 
Hoffman et al., 2017). Parents and children are depicted «on the circle», 
with parents providing both a «secure base for exploration» and a «safe ha-
ven for comfort». On the circle, children are either «going out» to explore 
or «coming in» to fill their «emotional cups» in the face of challenges. 
Meeting children’s needs for a secure base for exploration and a safe haven 
for comfort «is critical to secure attachment and to the child’s developing 
emotional regulation skills» (Hoffman et al., 2017, p. 63). Parents inter-
pret and respond to their children’s emotions and behaviors in light of 
individual differences (e.g., in temperament) and contexts (e.g., familiar 
versus challenging experiences), supporting them in their development of 
independent self-regulation. 

Temperament in (Preschool-Age) Children Who Stutter

Children who stutter have been shown to be more reactive, less well 
regulated (emotionally, behaviorally, and cognitively), and more negative 
in effect than non-stuttering children (e.g., Ambrose et al., 2015; Eggers 
& Van den Bergh, 2010; Jones et al., 2014; Zengin-Bolatkale et al., 2018). 
Some of these characteristics (e.g., greater negative affect and emotional 
reactivity) may differentiate children whose stuttering persists from those 
who recover naturally (e.g., Ambrose et al., 2015; Zengin-Bolatkale et al., 
2018). Findings suggest the need for considering a child’s temperament 
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when assessing stuttering, and when providing guidance to parents about 
how best to assist their children with «life experiences», in general, and 
challenges or «adversities» (e.g., stuttering), in particular. To date, however, 
research protocols have not looked beyond the child to examine how their 
temperaments influence, and are influenced by, caregivers (e.g., parenting 
styles, co-regulation), and how those mutual influences relate to stuttering 
recovery and/or persistence. 

Addressing Temperament in Therapy for (Preschool-Age) Children Who 
Stutter 

Therapy approaches for young children who stutter (e.g., Palin 
Parent-Child Interaction (PCI) therapy, Kelman, & Nicholas, 2015; RE-
START-DCM, de Sonneville-Koedoot, Stolk, Rietveld, & Franken, 2015; 
Lidcombe Program, e.g., Onslow, Packman, & Harrison, 2003) do address 
the child in context by incorporating parents/the family in treatment. Each 
draws from theories, models, and research findings from psychology (e.g., 
regarding parenting, attachment, temperament, behavior management, 
etc.), as well as stuttering, to help parents achieve «goodness-of-fit» between 
their children’s developing skills and abilities and the environmental con-
texts they experience. Palin PCI therapy, for example, includes the family 
context or «communicative environment», by helping parents evaluate 
and address their own behavioral, emotional, and cognitive responses to, 
not only their child’s stuttering, but their child’s speech, language, motor, 
social, and emotional characteristics, general development, and specific 
needs (Kelman, & Nicholas, 2015). 

Fostering Co-Regulation by Parents of Children Who Stutter

Drawing from recommended strategies for support of self-regulation 
in preschoolers, the components of parental co-regulation may be addressed, 
as needed, in therapy for children who stutter. Consistent with healthy 
caregiver-child attachment, parents should aim to build warm, responsive 
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relationships with their children, providing the secure base and safe haven 
needed to allow both exploration and comfort-seeking around the COS 
(Hoffman et al., 2017; Masten, 2014). Parents accomplish this by providing 
nurturing care, comfort in times of distress, and by responding quickly, 
consistently, and sensitively to their children’s needs and individual tem-
peraments (Rosanbalm, & Murray, 2017). Parents should also structure the 
environment by providing consistent routines, predictability, space to calm 
down, clear expectations, and consistent consequences (Hoffman et al., 2017; 
Rosanbalm, & Murray, 2017). With preschoolers, parents’ self-regulation 
«coaching» strategies may include «naming» their children’s feelings, as well as 
modeling basic problem-solving routines, perspective-taking before, during, 
and following experiences, and strategies for regaining calm (Rosanbalm, & 
Murray, 2017). Consistent with the «family strategies» in Palin PCI therapy, 
the process of co-regulation allows for parents to address general relationship 
needs as well as those specific to stuttering (Kelman, & Nicholas, 2015). 

Case Examples

Four-year-old Addison’s evaluation revealed age-appropriate speech 
and language skills, and stuttering characterized by frequent repetitions 
of syllables, sound prolongations, and occasional blocks, after which he 
whispers «never mind». Temperamentally, he is slow-to-warm-up and 
reactive to environmental changes. He has a new baby sister at home and 
the family will be moving soon. Addison would benefit from developing 
self-regulation skills to help him address his reactivity to novelty and change. 
His parents can support him by empathizing with and «normalizing» his 
fears and frustrations, whether related to speech or other life experiences. 
He will likely need to be closer to his parents (safe haven) than some other 
children, given his temperament and current «stressors» (i.e., new sibling 
and pending move). Parents may provide comfort as needed, making sure 
to respond quickly and sensitively (but not overly so) when Addison is dis-
tressed. Structuring the environment to make daily routines as consistent 
and predictable as possible, and helping him to identify his emotions and 
enact a calming routine, will contribute to his feelings of safety and reduction 
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of fears. Other viable strategies include «building» his «confidence», using 
«specific praise» to shape his understanding of strategies for self-regulation, 
and «openness to stuttering», providing both empathy and acceptance of 
his stuttering (Kelman, & Nicholas, 2015).

Levi is three years of age, with receptive and expressive language skills 
well above age-level expectations. He is a «nonstop» talker who constantly 
interrupts his parents and two older siblings. His stuttering is characterized 
by multiple repetitions of sounds and syllables at the beginning of almost 
every sentence, with frequent elevations in pitch. Undeterred, Levi con-
tinues talking. His temperament is outgoing and uninhibited. He «doesn’t 
know a stranger». He frequently changes activities, and enjoys wrestling 
his siblings and running around the house, jumping off the furniture. Levi 
may benefit from «down regulating» talking and other behaviors (e.g., 
approaching strangers, jumping off the furniture). His parents could help 
him with perspective-taking (e.g., monologues versus conversations), and 
basic problem-solving skills (e.g., staying with activities, running outside), 
by providing modeling and coaching of desired behaviors, with gradual 
approximations. Strategies from Palin PCI therapy such as «eye contact 
and talking» and, especially, «taking turns to talk» would also benefit Levi 
in the family context (Kelman, & Nicholas, 2015). 

As Addison and Levi grow and develop, they will be supported by a 
circle of security including a secure base for exploring and safe haven for 
obtaining protection, comfort, and help organizing feelings and behaviors. 
By understanding their temperaments, their parents can be helped to «un-
derstand and accept the characteristics of their children without feeling 
responsible for having caused them (and make fitting) […] adjustments in 
(their) parenting styles» (Hong, & Park, 2012, p. 452). From secure attach-
ment, to growth in self-regulation skills through predictable, responsive, and 
supportive co-regulation from infancy through young adulthood, Addison, 
Levi, and other children who stutter will have a home environment - a 
secure base and safe haven, conducive to effective enjoyable communica-
tion - stuttered or not, and the long-range tools (e.g., self-regulation) to 
succeed emotionally, socially, academically, and vocationally. 
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Session 8

Stuttering Treatment Innovation

Back to the future: A virtual clinic for stuttering 
Mark Onslow, Ross Menzies, Ann Packman, Robyn Lowe, Sue O’Brian
Australian Stuttering Research Centre, University of Technology Sydney, Australia

Abstract

Stuttering is a global health problem, and there are not enough 
speech-language pathologists to provide treatment services for all those in 
the world who are affected by the disorder. We went to the future and saw 
the ultimate solution; internet driven treatments for stuttering that do not 
need a speech-language pathologist or a clinical psychologist. Clinical trials 
are now underway for four internet driven treatments, and the future of 
stuttering treatment is a wonderful place to be.

* * *
First of all, what a delight it is to be in this gracious, elegant, and 

beautiful part of the world. And thank you to our hosts, who, may I say, 
also are gracious, elegant, and beautiful. 

And now to our colleagues here from that expansive and yawning 
Northern Hemisphere continent that contains the United States. One of 
their contributions to the world is political. They have given us great pol-
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iticians, like this man on the screen. Al Gore. No, not Donald Trump. Al 
Gore. Most in this room will recognise him. The most inspiring politicians 
are those who see the future and what wonderful things it holds, and propel 
us toward it. Al Gore is generally recognised as the originator of the term 
«information superhighway»,what we now refer to as the internet. In the 
mid 1980s he saw the information superhighway and where it was leading 
humankind, and he began to prepare the citizens of the United States, and 
ultimately all of us, for that journey into the future. Even today Al Gore 
is taking us to the future, having seen what global warming will do there, 
and devoting his life to preparing us for it. And another great American 
contribution to the world is film. Hollywood. Nobody, particularly the 
inhabitants of this city who are about my age, could forget Gidget Goes 
to Rome. 

But the topic today is time travel, and during the mid 1980s when 
Al Gore visited the future, the wonderful Doc Brown built a time machine 
and went there. In a film called Back to the Future. Some Italians here today 
may have seen it because it was dubbed into Italian. 

We, as speech-language pathologists, need to go back to the future like 
Al Gore and Doc Brown. Why? What’s wrong with the present? Hang on to 
your seats, or grab the person next to you for comfort, and if you are faint 
of heart now is the time to leave the lecture theatre. As they say sometimes 
on the evening news, a warning, the following contains some material that 
may distress some viewers. So, are you ready? Here it comes. 

That number on the screen, 327 million, is the population of the 
United States, give or take a few. Now, let’s be conservative, extremely con-
servative, and take the lowest estimate available of how many 3-year-olds 
may be stuttering in the United States at any one time: 5.0% (Månsson, 
2000). (The highest estimate, incidentally, is 17.7%: Månsson, 2005.) And 
every such child has a right to access a competent speech pathologist who 
can provide effective treatment. Early intervention is the best approach. A 
lifetime of stuttering needs to be avoided at all costs. 

The Americans also excel with their American Speech-Language-Hear-
ing Association which, to be sure, is the largest of international professional 
bodies in our discipline. If you go to the ASHA website you can find all 
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the United States speech pathologists who are currently taking referrals and 
indicate that they treat stuttering. 

When I looked the number was 1,313. Check my calculations. That 
means, in the United States, based on our conservative estimate that there 
are 5.0% of children stuttering, there is one speech-language pathologist for 
every 4,800 or so children who need treatment for stuttering. Obviously, 
one speech-language pathologist cannot provide service to 4,800 children, 
even in a lifetime, much less at any one time. That is why we need to go 
back to the future like Al Gore and Doc Brown.

There on the screen is man in a speech clinic of today receiving treat-
ment for something. Who knows, to obtain control of stuttering or speech 
anxiety, or perhaps both. And here is a parent who has brought a 3-year old 
to the clinic for help with stuttering. Anywhere in the world, if you strolled 
into a speech clinic you might well see these things, today. Now, are you 
ready for the future? Are you sure? 

Because, inspired by Doc Brown and Back to the Future, we at the 
Australian Stuttering Research Centre went back to the future, and we 
have come back here now, into the present. And as Doc Brown said when 
he came back from the future, «you should see what they have there». You 
should see what they have there. Because what they have there is really 
amazing. But, we have to tell you, it looks much different from what it 
is today. Don’t misunderstand us. Because, we love scenes like this on the 
slide very much. Images such as these drag us out of bed each morning and 
off to work at the Australian Stuttering Research Centre, in the glistening 
emerald harbourside city of Sydney way down under. We have a clinic there 
where we do all those treatments, and we enjoy doing that. But back to the 
future, things are much different. Much different. 

But we get ahead of ourselves. A few years back, Ann Packman, Ross 
Menzies and I went to the Australian National Health and Research Council 
saying that we were inspired by Al Gore and Hollywood, and that we had a 
vision of the future, and were inspired with what we found there, and wanted 
build a virtual stuttering clinic to take us there. And we said that we would 
need a lot of money to do it, and they said no problem, and gave it to us.

We have been back to the future of the virtual stuttering treatment 
world. And you should see what they have there. Digital voice assistants. An 
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amazing number of American households have primitive versions of these 
things in their homes. In the future, digital voice assistants will be able to 
telephone hair salons and restaurants and make bookings, and deal with the 
complexities of spoken language when doing so. And, in the future, digital 
voice assistants will be able to do stuttering treatment for you. 

But, for now, we at the Australian Stuttering Research Centre have to 
stay in the present and we need to work with the tools that we have available 
at the moment. Sometime soon, we think in 2021 and 2022, we will start 
looking at incorporating digital voice assistants into our virtual stuttering 
treatments. But for now, although Al Gore visited it with a wondrous vision 
during the 1980s, today the internet is commonplace. That is the tool we 
have to work with, and we are building our virtual stuttering clinic around 
it. We are developing internet driven treatments for four evidence based 
treatments, each named after the suburb in Sydney where it was developed. 
All these treatments are internet driven. They are designed so that they do 
not need a speech-language pathologist. No. Take a deep breath and I will 
say it again. They are designed so that a speech-language pathologist is not 
needed. 

The first is what we now call the iGlebe Program, which is our in-
ternet treatment for the speech related social anxiety that troubles many 
who stutter. The second is the iCamperdown Program, to assist adults and 
who wish to speak without stuttering. The third is the iLidcombe Program, 
which is a treatment for stuttering during the pre-school years. And finally, 
the iWestmead Program is our syllable-timed speech treatment for early 
stuttering. Most important, all these internet driven treatments have safety 
mechanisms built in, so that if they obviously are not delivering treatment 
results the client is directed to a speech language pathologist. 

The the screen shows an example of what the landing page looks like 
for our iCamperdown Program treatment. When the user goes deeper this 
sort of information is found. As with all our internet treatments, the voice 
of a speech-language pathologist guides the user interactively through the 
treatment. It is not a standard package but is individualised for each user. 
Users learn the speech pattern to control stuttering from the page on this 
slide that shows them how to do it. Users choose which of these speech-lan-
guage pathologists will model the Camperdown Program speech pattern 
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for them. Then the chosen clinician will demonstrate the speech pattern 
for them and help them to learn it. The program charts the user’s severity 
ratings in the standard fashion, like this. There is a safety mechanism built 
into the iCamperdown Program, so that in the event that improvement 
such as this does not occur, the user cannot continue. 

During 2021 and 2022 we plan to supplement that interactive feature 
with digital voice assistants, and with a program something like Google 
Duplex, located at the home, in the workplace, and in the back pockets 
those receiving treatment, and in the back pockets of parents whose children 
are receiving stuttering treatments.

Doc Brown in Back to the Future, who went back to the future, was a 
bit loopy. Nutty. Are we loopy and nutty also? Probably. But that’s how we 
like it. That aside, can the future we have seen ever really happen? Well, you 
judge for yourselves. Using only the clunky Internet tools available these past 
years, we have published some results. Our nutty Professor Ross Menzies 
showed you yesterday our progress with the iGlebe Program for speech 
related anxiety that he has led (Helgadottir, Menzies, Onslow. Packman, & 
O’Brian, 2014; 2019; Menzies, O’Brian, Lowe, Packman, & Onslow, 2016). 

Last year with colleagues we followed up a preliminary report (Erick-
son, Block, Menzies, Onslow, O’Brian, & Packman, 2012) with a Phase 
I trial of our iCamperdown Program (Erickson, Block, Menzies, Onslow, 
O’Brian, & Packman, 2016). We were able to show a reasonably compelling 
treatment effect, as shown on the screen. When we consider the five partic-
ipants who completed all phases of the treatment, there was a large effect 
for pre-treatment to follow-up for stuttering severity, and a large effect size 
for quality of life measured with the OASES (Yaruss, & Quesal, 2010). In 
fact, two participants reduced their stuttering severity by more than 80%. 

We have published a preliminary report of our iLidcombe Program 
treatment development (Van Eerdenbrugh, Packman, Onslow, O’Brian, 
& Menzies, 2018), and it is obvious that with internet and voice assistant 
guidance parents can learn the basics of the treatment. Again, client safety 
is foremost on our minds. For example, as shown on the screen, we can be 
sure that parents know the right way and the wrong way to give the verbal 
contingencies of the Lidcombe Program. On this webpage, and many others 
like it, parents will look at examples of verbal contingencies and answer 
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questions about what they saw, so that we can be sure that they properly 
understand what we want them to do. And, with all our internet based 
treatments, we have built in safety mechanisms. For example, if parents 
cannot learn to do the Lidcombe Program verbal contingencies safely and 
correctly, they are unable to proceed through the program. And if there is 
no improvement as would be expected, the parent is referred to another 
program. 

And our iWestmead Program, our syllable timed speech treatment, is 
currently being built and we have high hopes for it. You should see what 
happened to that in the future…

And now the best for last. You should see what they have in the future 
for stuttering treatments. You should see it. We have been there and we have 
seen it. We have saved the best for last to tell you about it. Most people 
on our planet have access to treatment that costs nothing and is effective. 
For those who seek treatment during adolescence or adulthood, it is not 
necessary to ever see or speak to a speech language pathologist or a clinical 
psychologist. For children who are at risk of stuttering genetically, it can 
be prevented from ever occurring. For children without a genetic risk who 
begin to stutter unexpectedly, treatment stops it in its tracks soon after. 

And treatments are spectacularly rapid. The members of our profession 
of speech-language pathology back in the future recall with bemusement 
the clunky early interventions of today with our benchmark of 16 clinical 
hours (Onslow, 2018). And what does our profession do, then, back in the 
future? There are a handful of people who stutter and who present complex 
or difficult cases, who, for various reasons really do need to sit down each 
week with a speech-language pathologist or a clinical psychologist, the way 
I showed you in the photographs earlier. How many? Not many at all. So 
few that, for example, members of the American Speech-Language-Hearing 
Association who treat stuttering can handle them comfortably. What happens 
back in the future is what we dream of today about stuttering treatment. 
Stepped care (Bower, & Gilbody, 2005), a health care system where most 
people receive a cost efficient and rapid intervention, but those who really 
need careful attention from a consulting professional will receive it. Thanks 
to stepped care, there is no one who needs effective treatment for stuttering 
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and does not receive it. Back in the future, our work is done. The public 
health problem of stuttering is solved.

How did this all get achieved back in the future? Easy. With a power-
ful tool. Evidence based practice. A powerful tool indeed. Let me give you 
an example. Evidence based practice in our discipline of speech-language 
pathology is barely half a century old. The gold standard of evidence based 
practice is the randomised controlled trial. And already, for early intervention 
during the preschool years, we have five randomised controlled trials to in-
form clinical choices (Arnott et al., 2014; Bridgman, Onslow, O’Brian, Jones, 
& Block, 2016; de Sonneville-Koedoot, Stolk, Rietveld, & Franken, 2015; 
Jones et al., 2005; Lewis, Packman, Onslow, Simpson, & Jones, 2008). The 
odds ratio for early intervention with the Lidcombe Program the treatment 
has been measured as 7.7 at 9 months post-randomisation (Jones et al., 
2005). This means that, at that time, children who received the Lidcombe 
Program had 7.7 times better odds of having stuttering severity below 1.0 
percentage syllables stuttered than children who had no treatment. And 
there are two completely different treatments for early stuttering shown to 
be efficacious with randomised trials, RESTART-DCM and the Lidcombe 
Program. Already, we find that exhilarating, and we go eagerly to our clinics 
at the Australian Stuttering Research centre armed with such powerful tools 
to help parents whose children have begun to stutter.

But back in the future, things are much different. There are not five 
randomised trials of early intervention, but hundreds of them. There are 
not two evidence based treatments for early stuttering, but thirty or forty 
to choose from. The same with treatments for adults and adolescents who 
stutter. Hundreds of randomised trials, and so many treatment options. You 
don’t really need to be a time traveller to know all this, such is the inexorable 
power of evidence based practice. But we did travel to the future and saw 
it, so we can doubly assure you of what happens there.

So good is life as a speech-language pathologist back in the future, we 
now bid you farewell and are going back there. And the best for last. Back in 
the future they make great coffee. To the Italians who are here today, we can 
say something that will give you more delight than anything we have said 
so far. There is no Starbucks. So that is where we are going right now. Ciao.
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Abstract

Responses from samples of adults who stutter in four countries (Poland, 
Lebanon, Slovakia, and the Czech Republic) were compared to published 
results from a similar sample from the USA. On the Personal Appraisal of 
Support for Stuttering – Adult (PASS – Ad), respondents rated the support 
they had received or preferred for their stuttering. Perceived support in 
the various countries was more similar than different; however, important 
variances were observed. The majority of respondents agreed with DOs 
and DON’Ts for interacting with people who stutter, but for every item, 
exceptions occurred.

Introduction

Since the beginning of field of speech-language pathology or logopedics 
(e.g., Van Riper, 1947), practitioners have sought to educate the public on 
how best to interact with people who stutter. From these writings, lists of 
DOs and DON’Ts of what to do, say, or think when interacting with a child 
or adult who stutters have evolved. The unquestioned but generally unstated 
rationale underlying these lists was to help the non-stuttering majority be 
or become more educated, supportive, helpful, sensitive, empathetic, and 
appreciative of people who stutter. If so, for the stuttering person, the unseen, 
emotional aspects of stuttering, such as embarrassment, fear, shame, guilt, 
social isolation and other negative sequelae would likely be ameliorated.
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Rationale and Summary of a Study of Support for Stuttering in the USA

Lists of DOs and DON’Ts have been compiled from anecdotal reports 
of well-known speech-language pathologists, many of whom stuttered them-
selves. These have been variously added to by autobiographical accounts of 
others who stuttered and whose personal experiences and advice has also 
been widely accepted. Furthermore, many lists have been translated and 
distributed worldwide. Quite remarkably, however, none of these lists was 
based on published data that asked a large number of people who stutter 
what they would regard as support for themselves by the non-stuttering 
population. Accordingly, St. Louis et al. (2017) carried out a study of 
148 adults who stutter from the USA (and a few from Canada) who filled 
out the Personal Appraisal of Support for Stuttering – Adult (PASS – Ad), 
which was developed by St. Louis (2015). The PASS – Ad asks stuttering 
respondents to rate the degree of support they would experience or had 
experienced from various reactions, comments, advice, they had received 
from non-stutterers as well as the degree of support they had received from 
various people in their lives (e.g., family, friends, schoolmates, teachers, 
clinicians, employers, and colleagues). Ratings are made on scales from -2 
to +2 (5-point equal-appearing interval scale) with 0 representing neither 
support nor lack of support. For the sake of ease of comparisons, in this 
report, the mean ratings are converted to a 201-unit scale from -100 to +100. 
On the PASS – Ad, respondents are also asked to list up to five of the most 
effective ways for them that a non-stuttering person could be supportive. 

The following conclusion, crafted as a summary of DOs and DON’Ts, 
reflected the results of the North American study:

When first interacting with a person who stutters in North America, be 
engaging, patient, accepting, friendly, and as comfortable as possible, all the 
while being a good listener. After getting to know the person, learn more about 
stuttering and be flexible about modifying your interactions according the person’s 
personal preferences for being supported, realizing that sometimes a particular 
action, such as trying to guess and fill in a word being stuttered, though gener-
ally not advised, is sometimes desired. After considerable interaction, you may 
gently inquire if you should ask questions about the stuttering, offer advice or 
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referrals, or otherwise comment on the stuttering, but be ready to respect the 
stuttering person’s wishes (St. Louis et al., 2017, p. 10).

Replication Study of Support for Stuttering in Four European/Middle 
Eastern Countries

A replication study of the USA investigation has just been completed 
in four countries (Poland, Lebanon, Slovakia, and the Czech Republic) 
by five colleagues who are co-authors of this study. They translated and 
back-translated the PASS – Ad into Polish, Arabic and French (for Lebanese 
respondents), Slovak, and Czech. 48 to 54 respondents From Lebanon, Slo-
vakia, and Czech Republic filled out the PASS – Ad, and 102 from Poland 
did. This report focuses on general similarities and differences among the 
PASS – Ad results from the five countries. 

The percentage of males to females who stuttered in the countries 
ranged from 81% to 19% in the Czech Republic to 55% to 45% in Poland. 
Mean ages ranged from 26 years in Lebanon to 38 years in North America. 
Mean years of education completed were within 16 to 17 years for the five 
countries. Mean years of speech therapy ranged from 3 to 5 years, and mean 
years of self help for stuttering experience ranged from 0.1 to 0.5 for the 
added countries (except Poland where respondents were not asked about 
self help) compared to 3 years for the American respondents. For three 
countries wherein the time to complete the written survey was asked, the 
mean responding time ranged from 12 to 14 minutes.

Figure 1 provides a graphic comparison support perceived from respon-
dents in each of the five countries for items wherein a non-stuttering partner 
would react to one’s stuttering in a direct way. The items are arranged from 
most to least support for the USA sample. The Europe/Middle East samples 
generally rated less support than the American sample for a conversational 
partner asking questions about stuttering, arranging for one to talk with 
a stutterer, asking how they could help, and showing concern about one’s 
stuttering. The European/Middle Eastern samples perceived as more positive 
referring one to a specialist who could stop or reduce the stuttering, telling 
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one how to reduce stuttering, and trying to finish one’s stuttered words. 
The latter item was especially different for the Lebanese sample.

Fig. 1 Five country comparison of ratings of support for one’s stuttering by direct actions of a 
non-stuttering conversational partner.

Arranged the same way, Figure 2 displays means for listener reactions 
that are indirect in the sense that one’s stuttering is not targeted or com-
mented on specifically. 

It can be seen that whereas American stutterers typically rate the highest 
support, all five country samples agree on maintaining normal eye contact, 
waiting to let one talk, asking a stutterer to help them with their stuttering, 
being invited to a party, telling their story of stuttering, and never mention-
ing or reacting to one’s stuttering. By contrast, lack of support or neutrality 
regarding support characterized ratings for the conversational partner using 
either the term «stutterer» or «person who stutters», stuttering for real himself/
herself, leaving one alone, and «faking» stuttering while talking.
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Fig. 2 Five country comparison of ratings of support for one’s stuttering by indirect actions of a 
non-stuttering conversational partner.

Considering past support for stuttering, Figure 3 illustrates that fam-
ily and friends typically were more supportive than teachers or classmates 
in school. More specifically, mothers were rated as being uniformly more 
supportive than siblings, and siblings more than fathers, in all five countries. 
Nevertheless, except for a +75 (on the -100 to +100 scale) for the Lebanese 
sample, these ratings were not as high as the generally supportive indirect 
actions shown on the left side of Figure 2. One or two close friends were 
also rated as providing greater support than social media friends or other 
relatives. Some variability among the country samples emerged for teachers 
and classmates. For example, though not large differences, Lebanon, Poland, 
and USA stutterers recalled the most support from university teachers, fol-
lowed by high school teachers, then elementary teachers, and finally middle 
school teachers. For Slovakian stutterers, the same pattern emerged but with 
university and high school teacher support reversed. Yet, from most to least 
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support, Czech stutterers identified teachers from elementary school, high 
school, middle school, and university. Classmate support was typically lower 
than teacher support, but again, the pattern varied by sample.

Fig. 3 Five country comparison of ratings of past support for one’s stuttering by family, friends, 
teachers, and classmates.

Slovakian and American respondents rated, highest to lowest, univer-
sity, high school, middle school, and elementary classmates. Polish respon-
dents rated university, high school, elementary school, then middle school. 
Lebanese respondents rated university classmates highest but the other three 
levels about equal. Czech respondents rated high school and university about 
the same but higher than middle school, and then elementary classmates.

Considering current and past coworkers or employers (bosses), the 
left side of Figure 4 shows essentially neutral ratings for Lebanon, Poland, 
and Slovakia. USA ratings revealed slight support in current positions and 
Czech ratings showed some slight lack of support. The right side of the 
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Figure identifies others who may have been supportive of a person who 
stutters, and highest rated were one or another speech-language therapist. 
Americans and Poles rated self help groups as very supportive, but the other 
three nationalities, especially Lebanese, were close to neutral for self help. 
Otherwise, stuttering in the media was regarded as less supportive than 
these persons or groups. 

Fig. 4 Five country comparison of ratings of past support for one’s stuttering by coworkers, em-
ployers, and others.

Figure 5 shows ratings for five activities (plus an unspecified «other» 
activity) that are sometimes or often included in speech therapy or other 
arranged activities to foster support for people who stutter. It illustrates 
that attending a self help group, talking with another person who stutters, 
hearing personal stories of stuttering, and getting recent information on 
stuttering were all regarded as supportive, but not by the same degree for the 
five samples. The «other» category was, not surprisingly, the most variable. 
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Walking around with a fluent person who «fakes» stuttering, sometimes 
carried out as a desensitization activity in speech therapy was regarded as 
decidedly not supportive. 

Fig. 5 Five country comparison of ratings of potentially supportive activities.

Respondents were asked how much support for their stuttering they 
wanted or experienced as well as how much they wanted to or had provided 
to others who stutter (Figure 6). 

Except for support provided for “other,” wherein the Polish and Amer-
ican samples rated the item higher, the remaining items were quite similar. 
Interestingly, all five samples wanted to provide support more than they 
wanted it for themselves. And with one exception, they rated the overall 
degree of support they had received similar to the support they had tried 
to get.

The Lebanese sample rated highest the amount they had received, but 
lowest the amount they had personally tried to get.
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Fig. 6 Five country comparison of ratings of desiring, giving, and receiving support for stuttering.

We rank ordered all the 60 rated items from highest to lowest within 
each of the five countries and then compared the ranks to gain an estimate 
of the similarities and differences in perceived stuttering support. In the top 
five highest rated items (ranks from 1 to 5), two items appeared for all five 
countries, i.e., maintaining normal eye contact and waiting to let one speak. 
In the bottom five ranks, one item appeared for all five countries, i.e., putting 
some «faked» stuttering into one’s one speech while talking. Considering 
ranks for four of the five countries, no additional items appeared for the top 
five ranks, but two items were added to the lowest five ranks, i.e., making a 
joke about stuttering to reduce awkwardness (exception: Czech Republic) 
and helping by finishing one’s stuttered word (exception: Lebanon).

Similarly, we employed a formula to calculate a total group difference 
among all possible pairwise country ranks to determine the extent to which 
rankings were uniform for various items. In terms of DOs and DON’Ts and 
in order of more to less similarity, the top five items were: DON’T: Putting 
some «faked» stuttering into one’s speech (ranks = 59-60); DO: waiting to 
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let one talk (ranks = 1-5); DON’T: Walking around with a non-stuttering 
person who «fakes» stuttering (ranks = 53-59); DO: Maintaining normal eye 
contact with me while we talk (ranks = 1-5); and MAYBE DO: observing 
people talking about their stuttering on television YouTube, social media, the 
Internet, etc. (ranks = 19-23). We contrasted these five items with the five 
least uniformly rated items as follows: DO: «other» (potentially supportive 
activity) (ranks = 9-47); DO: attending a self-help group (ranks = 2-33); 
DO: asking one questions about stuttering (ranks = 9-39); DO: leave one 
alone (ranks = 34-56); DO: arranging for one to talk with someone else 
who stutters (ranks = 18-44); and having personally tried to get support 
from others (ranks = 27-49).

The data were analyzed for differences between males and females who 
stutter as in the St. Louis et al. (2017) report. Using t test with a Bonferroni 
correction (p ≤ .05/12 = .00417), a number of item ratings were statistically 
significant in this comparison. In the USA sample, females rated three items 
higher than males: maintaining normal eye contact, experiencing past sup-
port in a self help group, and reading/hearing personal stories of stuttering. 
Three items were different in the Polish sample, again with female ratings 
higher: wanting to provide support to others who stutter, support from a 
close friend, and support from another close friend. Czech females rated 
being invited to a party higher than males, but rated making a joke to reduce 
awkwardness lower than males. Slovakian males rated females lower than 
males on telling one how he/she should feel about stuttering. No significant 
differences occurred for sex in the Polish sample.

We also compared ratings of those who had experienced self help 
versus those who had not, i.e., about one-half of the American sample 
and about one-fourth of the combined Lebanese, Slovakian, and Czech 
samples. (The question was not asked of the Polish sample.) The few sig-
nificant differences that were observed were only for items related to self 
help ratings. Comparisons were also made for those who had at least two 
years of speech therapy versus those who had two years or less. In the USA, 
those with more therapy rated higher past support for university teachers 
and coworkers in a past job. Those from Europe/Middle East with at least 
two years of therapy rated significantly more support sought, given, and 
received overall, wanting eye contact, and receiving past self help support.
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The open-ended items wherein respondents could list up to five 
ways they would prefer to be supported by non-stuttering people were 
again combined for the European and Middle East countries (n = 809) 
and compared to the USA items (n = 493). DOs accounted, respectively, 
for 67% and 73% of the Europe/Middle East and USA lists, DON’Ts 
totaled 32% and 25%, and an OTHER category comprised only 1% and 
2%. Respectively, per respondent, the DOs were 2.2 and 2.4, DON’Ts 
were 1.0 and 0.8, and OTHERs were 0.04 and 0.07. The DO comments, 
ranked from most to least frequent, that appeared in the top 50% of both 
Europe/Middle East and the USA groups were: maintain eye contact with 
me, listen to me, and be patient/understanding. Other items in the top 
50% for the Europe/Middle East samples were: treat me as a normal per-
son, accept my stuttering, help me with my stuttering, speak slowly, give 
me time to speak, let me finish my words/sentences, and finish a difficult 
word for me. In the top 50% of the DON’Ts, both Europe/Middle East 
and the USA identified: don’t finish my words/sentences, don’t ridicule me/
my stuttering, and don’t laugh at my stuttering. In the USA the only one 
was don’t be uncomfortable/embarrassed/ashamed/afraid because I stutter. 
And in Europe/Middle East they were: don’t interrupt me when I stutter, 
don’t draw attention to my stuttering, don’t comment on my stuttering, 
and don’t hurry me when I’m talking. 

A number of items illustrate the fact that individual stutterers have 
different preferences for support. In the Europe/Middle East samples, for 
instance, 2% of the 809 comments were «Let me finish my words» while 
another 2% were «Finish a difficult word for me». Similarly, 3% wrote, «Talk 
about my stuttering» while 5% wrote, «Don’t comment on my stuttering». 
In the USA data, 2% of the 493 comments expressed desire that the listener 
to «Have a sense of humor about stuttering»; yet, 5% wrote, «Don’t laugh 
at me/my stuttering». One percent each did not want to be labeled as a 
«stutterer» or «a person who stutters».

Summary and Conclusion

In summary, the samples of adults who stutter from Poland, Lebanon, 
Slovakia, and the Czech Republic were much more similar to the USA sam-
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ple and to one another than they were different. However, some small but 
notable individual country differences were observed. Figures 1-6 illustrates 
that the stutterers from Lebanon demonstrated the most difference from 
those in the other countries, possibly reflecting a geographic-related effect. 
For example, far more respondents from Lebanon would want a listener 
to fill in a difficult word than from the other four countries. It would be 
premature, however, to assume that the respondents from Lebanon in this 
study would be representative of most Middle Eastern stutterers; in fact, it 
is likely that the sample was more similar to Europeans than to most other 
Arabic-speaking nationals.

Overall, a substantial to large majority of the respondents agreed with 
typical DOs and DON’Ts for interacting with people who stutter even 
though for every one of the 60 rated items, every possible rating from -2 
to +2 was given. We would interpret this as sufficient evidence to continue 
to articulate and distribute carefully-constructed lists of DOs and DON’Ts 
for interacting with people who stutter, at least in Western countries. Fur-
ther research with people who stutter in a variety of non-Western countries 
would support or not support their use in other parts of the world. As such, 
the conclusion from St. Louis et al. (2017) appears to stand as written for 
the four added samples in this comparison. The results from these samples 
can be taken to change the first part of the above stated conclusion with 
the substitution of a person who stutters in North America to a person who 
stutters in Western societies.”
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La Vita è Bella and Stuttering: Would Dottor Benigni 
be amused?
Joseph Agius
University of Malta

Abstract

The positive theme of the movie La vita è bella is weaved within the art 
of dealing with people who stutter. Communication is not simply a matter 
of words. The art of rhetoric goes back to the times of Aristotle. The three 
requirements for effective communication and persuasion are logos, pathos 
and ethos. These three components are described within the ‘perceptions 
of people who stutter’ context. In this presentation it is argued that people 
who stutter have a potential to be very successful public speakers. What 
does it take to persuade and motivate people? Speech language pathologists 
can provide opportunities for school age children who stutter to train in 
public speaking skills and enjoy the pleasures and fun of speaking. The Smart 
Intervention Strategy is a re-shaped stuttering modification approach. Inter-
vention aims to develop confidence in speaking and permission to stutter, 
not change the way the child speaks. The goal is to become an efficient, 
confident communicator. Using creativity and humour, speaking becomes 
fun and enjoyable. The application includes activities to encourage change 
in perceptions. Creativity and humour are used as therapeutic techniques to 
shift perceptions, such as perceiving stammering as a gift. The most creative 
aspect of language is humour and it is one of the most important topics 
in the study of communication. Pedagogical trends in recent decades have 
also shifted toward the promotion of a more relaxed learning environment 
emphasizing making learning fun. Creativity and humour are also used as 
tools to help children who stutter problem solve and broaden perception to 
develop and maintain positive attitudes towards themselves and commu-
nication. Desensitization is a behavioural intervention. By using humour 
in fluency intervention, the repeated pairing of a humour response with 
exposure to a feared stimulus gradually diminishes the feelings of anxiety 
evoked by the stimulus.
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Learning Outcomes

Participants will:

• Become familiar with the requirements for effective persuasive commu-
nication and appreciate the art of public speaking

• Understand the rationale behind the Smart Intervention Strategy
• Recognize the need to help people who stutter shift any negative percep-

tions on public speaking
• Become motivated to guide children who stutter to speak in public.

Introduction

I am sitting in my clinic and a young, twelve year old girl who stutters 
enters my clinic together with her mum. She is very depressed because of her 
stuttering. During the assessment, I mention that some claim that stuttering 
is a gift. Probably it was too early to make such a statement. She replied 
«what? Gift from hell! That is what it is» I invite her to join my teen group 
and she says of course not, I hate meeting children who stutter. Then I ask 
her «what do you like?» and she says «bunnies and kids». Then, I have this 
bright idea. I say «I have a number of bunnies, I mean kids, who are very 
cute. Would you like to help me out with them because they always cry 
when the see me. Maybe you are good with them». She is very excited and 
joins me for years during the pre-school group therapy. She is so good with 
children and she knows the strategies and speech tools. Martine graduated 
as a speech pathologist last week! I used to think that I predicted the future, 
until I realised I created it. For the next few minutes, I will be speaking 
about the three pillars of the Smart Intervention Strategy. First, «effective 
communication- made simple», Second, «ha-ha - what’s so funny’ and the 
third pillar, ‘ah-ha, creativity is intelligence having fun». 

Martine asked me a question last week. «What is the gift you spoke 
about during my first session?» I asked her if she had ever watched La vita 
è bella. Very few people have this life experience of quick thinking, quick 
decision-making, changing a word in a millisecond. «You should add it to 
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your curriculum vitae», I told her. «You are used to fixing things in a second. 
That is only one gift». 

During this session, we are going to speak about the three pillars of 
the Fluency: Smart Intervention Strategy (Agius, 2012). The goal is to be-
come an efficient, confident communicator. Using creativity and humour, 
speaking becomes fun and enjoyable. 

First Pillar: Effective Communication- made simple

You are probably familiar with his saying «College is a place where a 
professor’s lecture notes go straight to the students’ lecture notes, without 
passing through the brains of either». There are no boring topics, there are 
only boring speakers. Let us face it, most fluent speakers can be boring as 
well. A wise person in Rome once said «It is better to communicate disflu-
ently than not communicate fluently». 

Ed Sheeran is a person who stutters. You certainly cannot call him 
boring. Michelle Obama is a brilliant speaker. She does not stutter. How-
ever, according to The Globe and Mail (Leung, 2012), the question is «Did 
Michelle Obama fake a stutter?» Time magazine correspondent notes that 
«Michelle Obama’s rhetorical style leans on the intentionally stuttered 
word». According to Gawker, Michelle Obama’s stammer was indeed used 
as a tactic to project sincerity. «It is not so much a rhetorical device as an 
acting device». Some people trained to speak in public are taught to use 
blocks and pauses to get people listening, sound eloquent and keep the 
speaker concentrated. Let us not forget the importance of body language. 
Very often, people who stutter focus all their energy on how they speak and 
none of their energy on body language. 

Many of you are familiar with Albert Mehrabian’s Communication 
model. 55% of our communication is body language. Only 7% is with 
words. 92% of our communication is non-verbal. By using successful high 
impact body language, people who stutter can become very effective com-
municators. Put an OK sign on your head. Now put it on your lips (gesture: 
sign on chin). That is your chin and not your lips. The brain has a natural 
inclination to trust non-verbal cues over verbal cues.
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Richard Nixon had lost the Presidential election because of his non-ver-
bal communication during his debate in 1960. A Harvard Business Study 
in 2010 (Carney, Cuddy & Yap, 2010) showed that body language changes 
behaviour, and changes our hormone levels. Negative body language causes 
negative emotions and positive body language causes positive emotions. So, 
is it not easier to train public speaking and body language skills to children 
and adults who stutter? Children love it and it gives them confidence. They 
can become «wow speakers» at school. 

This is one of the feedbacks I received earlier this year, following a 
public speaking course I led for adults who stutter. «With your knowledge 
and your excellent way of learning, I got rid of my phobia and after 35 
years I was able to face and speak in front of an audience». Another piece 
feedback was «being a stammerer, I never in my life would have thought I’d 
actually be good at speaking in public. Thank you for everything». Look at 
this one: «Hi all, I participated in my Toastmasters Club speech contest on 
Saturday. With my speech blocks and all, I won! I realize people were more 
interested in the content of my speech. It has really boosted my confidence». 
Should we be surprised? The «Michael and Tami Lang Stuttering Institute» 
asks «Did you know that many of the world’s most gifted speakers are 
highly disfluent?».The Smart Intervention Strategy trains children in public 
speaking skills. In fact, at the «Michael and Tami Lang Stuttering Institute» 
we have proven that communication excellence is not defined by fluency. 

Second Pillar: Ha-Ha what’s so funny? 

Let us take a look at the importance of humor in public speaking. If 
we look at the most popular TED talks we find that: It’s time for the talk by 
Julia Sweeny has 6 laughs per minute; I got 99 problems ...Palsy is just one by 
Maysoon Zaid has 4.4 laughs per minute; 10 things you didn’t know about 
orgasms by Mary Roach has 3.4 laughs per minute; and the very popular 
How Schools Kill Creativity by Sir Ken Robinson has 2.8 laughs per minute 
(Nihill, 2016).

Here is some good news. According to Psychology Today, people who 
use humour at work are more productive. According to the American Phys-
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iological Society, they are less stressed, and according to Harvard Business 
Review they are paid more. The Journal of Aging Research states that they 
are happier (Tarvin, 2014). Seems worth it.

Both humour and creativity can broaden perception to shift attitude 
towards positive communication and self. During the specific exercise on 
‘nicknaming friends,’ clinicians are encouraged to highlight that pro-social 
teasing can be beneficial. Teasing can be playful and affectionate. It is a 
playful interaction during which both the teaser and teasee laugh! In my 
view, this is very important because a study we are running is indicating that 
in non-social laughter and playful teasing, people who stutter experience 
low joy emotions. 

Third pillar- Ah-ha, Creativity is intelligence having fun! 

Creativity is inhibited. Why? Because we fear being wrong and we 
fear looking ridiculous. Here are some myths about creativity: Only special 
people are creative, creativity is only about the arts, creativity cannot be 
taught. These are all myths.

The Smart Intervention Strategy encourages children to enjoy being 
creative. Creativity plus humour creates passion. Why is the team organ-
ising the International Stuttering Conference in Rome so successful? The 
answer is passion. 

The fluency Smart Intervention Strategy (Agius, 2013) has been down-
loaded in 27 countries. Research on the use of the app in diverse populations 
was carried out at the University of Cape Town. Results highlighted: The 
importance of addressing feelings and attitudes in fluency intervention; 
the relevance of using creativity, humour and fun in therapy; the need to 
be sensitive to the individual within diverse contexts (literacy, language, 
resources, culture).

Conclusion

In these few minutes, I took the Mediterranean way of simplifying 
things. Looking back, we spoke of communication, humour and creativity. 
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Effective communication, humour and creativity will certainly improve the 
quality of life of children who stutter. I am sure Dottor Benigni would press 
«like» because «creativity is intelligence having fun». Life really is about 
attitudes and making choices. It is our role to guide people who stutter to 
use their skills to create uniqueness and improve their quality of life. Yes, 
we really can make «magic». 
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Pharmacological Treatment of Stuttering
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Abstract

Stuttering is a chronic neuropsychiatric disorder that affects 1% of the 
population. In recent years, stuttering has been found to be amenable to 
pharmacologic treatment with dopamine receptor antagonists. Ecopipam 
is an investigational, non-FDA approved medication. Ecopipam acts as a 
selective dopamine D1 receptor antagonist, and has little affinity for D2 
receptors. In this study, treatment with ecopipam was well tolerated and 
participants with moderate stuttering made significant gains in reading 
and spontaneous speaking fluency, and those with severe stuttering showed 
surface-level fluency gains. The findings support the need for a double-blind 
and randomized control clinical trial to examine the efficacy of ecopipam 
in the treatment of stuttering.

Introduction

Stuttering is a chronic neuropsychiatric disorder that affects 1% of 
the population. Stuttering begins in childhood and persists, in most cases, 
throughout the lifetime. Spontaneous recovery can occur in children but by 
the age of eight years, if still present, the symptoms tend to continue through 
adulthood. Stuttering, also known as Childhood Onset Fluency Disorder, 
can greatly impact an individual’s social, occupational and academic func-
tioning. Unfortunately, current forms of speech therapy are associated with 
relatively low response rates and high rates of relapse. In recent years, stutter-
ing has been found to be amenable to pharmacologic treatment (Maguire et 
al., 2000; Maguire et al., 2004; Maguire et al., 2004). A past Phase IIb trial 
of pagoclone in the treatment of stuttering enrolled over 330 subjects in just 
two weeks with no formalized advertising for the trial. Such rapid enrollment 
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for a stuttering medication study provides strong evidence for this popu-
lation’s need for more advanced treatment options (Maguire et al. 2010). 
Ecopipam is an investigational, non-FDA approved medication. Ecopipam 
acts as a selective dopamine D1 receptor antagonist, and has little affinity for 
D2 receptors. It has no reports of parkinsonian-like extrapyramidal symp-
toms typically seen with D2 antagonists. Dopamine receptor antagonists 
are effective in improving stuttering. The following hypotheses were tested: 
ecopipam is a well-tolerated medication for the treatment of stuttering, 
and ecopipam effectively reduces stuttering symptoms as measured on the 
Stuttering Severity Instrument (SSI-4; Riley, 2009), Clinical Global Impres-
sion – Severity scale (CGI-S), Clinical Global Impression – Improvement scale 
(CGI-I), Subjective Screening of Stuttering (SSS; Riley, Riley, & Maguire, 
2004), and the Overall Assessment of the Speaker’s Experience of Stuttering 
(OASES; Yaruss, & Quesal, 2010). 

The primary purpose of the study was to investigate, in a preliminary 
manner, the efficacy of ecopipam on adults who present with moderate to 
very severe developmental stuttering. The secondary purpose of this study 
was to determine tolerability of this investigational, non-FDA approved 
medication. An open-label procedure was used to provide preliminary data 
that could determine whether and how to plan a future double-blind and 
randomized control clinical trial. 

Methods

Participants

Ten volunteers (ages 18-65), both male and female, were recruited 
through National Stuttering Association and other communities of people 
who stutter. They were selected based on the following specific criteria: (1) 
Reported that the onset of stuttering was prior to 10 years of age; (2) Rated 
to be at «Moderate severity» or greater (i.e., score of +) on the SSI-4; (3) 
Rated to be at a 12 or lower on the Montgomery-Asberg Depression Rating 
Scale (MADRS); and (4) English-speaking. Potential participants who were 
unable to voluntarily consent, or those with known neurological bases for 
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their stutter were excluded. Any potential participant who reported unsta-
ble medical or psychiatric illness, had active substance abuse within three 
months, or had any illness that would require the concomitant use of a 
CNS active medication would have been excluded. 

This was a single center, open-label study in which the participants 
provided written informed consent. Potential participants underwent a 
thorough clinical screening with physical exam, vital signs, and laboratory 
testing. One male participant, (009) withdrew consent. Two participants 
withdrew: One, a male (004), reported that he was unable to commute to 
the center, and a female (006) preferred the medication olanzapine, which 
she took in the past. Two participants who qualified for the study were 
identical twin males, and the results will be presented with and without 
their data included. The total number of participants were Study I: n = 7 
adult males; Study II: n = 5 adult males. 

Design

This study is an A-B treatment efficacy design, where the isolated 
treatment condition (B) is a tolerated 8th week dose of ecopipam. Eight 
weeks transpired between A and B, including 5 visits to the study center. 
No withdrawal condition was planned due to this being a preliminary 
open-label study, with the intent to determine the feasibility of future studies 
using this investigative medication. To counteract this lack of withdrawal, 
participant self-reports about medication withdrawal were collected. The 
hypothesis was that significantly reduced stutter frequency and duration, 
as well as improved self-ratings on SSS and OASES would occur in the 
ecopipam condition.

Procedure

The potential participants were scheduled for five visits, across eight 
weeks:
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Visit 1/Screening

The participants were screened according to inclusion and exclusion 
criteria. Any concomitant medications were collected and recorded, blood 
and urine labs taken, vital signs recorded, a medical examination was done, 
MADRS, C-SSRS and CGI-S. A SSI-4 was completed for clinical outcomes 
and to determine if moderate or greater stuttering severity was present. An 
examiner audio video recorded and administered the SSI-4. The examiner 
then conversed with the participant, collecting at least 900 syllables of 
spontaneous speech to obtain a representative sample. The participant was 
rated on the following scales, so that extrapyramidal, Tardive Dyskinesia 
side effects and suicidality could be assessed: Columbia-Suicide Severity Rat-
ing Scale (C-SSRS), Montgomery Asberg Depression Rating Scale (MADRS), 
Simpson-Angus Scale (SAS), Barnes Akathisia Scale (BARS) and Abnormal 
Involuntary Movement Scale (AIMS).

Visit 2 (Day 1/Baseline/A)

All of the above-listed screening measures from Visit 1 were repeated, 
and participant asked to complete two attitudinal stuttering scales, the SSS 
and OASES. The participant was dispensed 50mg ecopipam at bedtime for 
the first two weeks. 

Visit 3 (Day 14/Week 2)

Participants were evaluated for tolerability of ecopipam. If the par-
ticipant was tolerating this medication well and yet there was no reported 
improvement in their symptoms of stuttering as noted by the CGI, then 
100mg of ecopipam at bedtime was prescribed. At this visit, the same 
assessments that took place at screening were repeated. If the participant 
reported that they cannot tolerate 100 mg of ecopipam, the dosage was 
reduced back to 50 mg per day. 
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Visit 4 (Day 28/Week 4)

The same tests were repeated, and participants were dispensed the 
drug and/or asked to return drug for accountability. 

Visit 5 (Day 56/Week 8/End of Study/B)

The same assessments were repeated. Any adverse events were re-
corded, none of the identified events occurred such as abnormal lab values 
or suicidal ideations. The SSS and OASES were re-administered, and the 
examiner re-administered the SSI-4.

Data analysis 

The second author scored all SSI-4, OASES and SSS data across the 
two years it took to recruit and record the participants. The participants 
produced a median of 1200-1400 spontaneous syllables per SSI-4 Speaking 
Task (range: 900-2300) and there was no difference (W = -2; p >0.05) in 
syllables counted in the A condition (Mdn =1200; Range = 1000-2100 
syl) and B condition (Mdn =1400; Range =900-2300 syl). For the SSI-4 
Reading Task, the participants produced approximately 201 syllables in the 
Cesar Chavez reading and 186 syllables in the Harriet Tubman, both 7th 
grade reading passages and counterbalanced in the A and B condition. The 
second author coded each whole-word repetition, sound-syllable repetition, 
audible sound prolongation or inaudible sound prolongation (block) as 
a «stutter», or stutter-like disfluency, to determine %SS as per the SSI-4 
manual. She also coded all other types of disfluencies (phrase repetitions, 
revisions, and interjections). Questionable stutters were indicated as such 
and not counted in final data. 

Reliability and validity

In terms of internal validity for this AB single-case experimental design, 
there was an unsuccessful attempt to blind the second author to whether 
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the sample was A or B due to: (a) the need to determine if the participant 
was moderate or higher on the SSI-4 in order to know whether to continue 
with the study, and the initial SSI-4 data served as data; and (b) the time 
references that were occasionally made during the recordings. To address, all 
recordings will be uploaded to FluencyBank for any interested investigators 
to score independently. Inter- and intra-judge reliability were performed 
in several steps by the second author for the SSI-4: (1) Performed random 
selection of 20% of the data across the five participants; (2) Requested a 
trained graduate assistant who would later serve in inter-judge reliability 
capacity to randomly relabel the data as A/B; (3) Re-scored the selected data 
for intra-judge reliability x – y number of weeks since the second author 
performed first scoring. Cohen’s Kappa was used to account for possible 
chance occurrence of agreement, by determining po, the relative observed 
agreement among raters or accuracy, and pe is the hypothetical probability 
of chance agreement, using the observed data to calculate the probabilities 
of each observer randomly seeing each category, and when raters are in 
complete agreement, k = 1. For Intra-judge reliability, SSI-4 reading task 
for percent syllables stuttered (%SS): k=0.97 - 1.0; speaking task for %SS: 
k = 0.88-0.89. For Inter-judge reliability: SSI-4 reading task for percent 
syllables stuttered (%SS): k = .93-0.94; speaking task for %SS: k = 0.97-1.0.

Statistical analyses

In order to measure the clinical efficacy of this medication intervention, 
Effect sizes (Cohen’s d) were computed as the differences in matched pair 
means divided by the «pooled standard deviation», as recommended by 
Rosnow and Rosenthal (1996, i.e., each SD was squared, then the square 
root of the average of SD2 was computed). The nonparametric statistic of 
Wicoxon Signed-Ranks was computed due to not being able to assume 
a normal distribution with 5 participants, and Wilcoxon allowed us to 
compared matched pairs in the A (baseline) and B (ecopipam) conditions. 
Percent overlapping data was not computed, but medians and standard error 
bars are displayed graphically. As this was a preliminary study, the p-level 
was set at 0.05, but the Bonferroni procedure could not be used because 
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for n = 5, the obtained value of W needed to reach 15 to be significant at 
p < 0.05, directionally. 

Results 

Table 1 shows the mean and standard deviation comparisons between 
A (baseline) and B (Ecopipam) conditions for each of seven measures of 
interest in the present study in order of size of the Cohen’s d effect sizes. 

TABLE 1
The mean (and standard deviation) for each of seven measures in the A 

(baseline) and B (Ecopipam) condition is ranked from largest to smallest Cohen’s 
d effect size that was computed 

Measure A B Cohen’s d

1. OASES score 3.07 (0.31) 2.47 (0.31) +1.918

2. SSS score 94.4 (28.6) 57.4 (25.9) +1.358

3. SSI-4 score 35.4 (9.8) 26.4 (12.9) +0.785

4. SSI-4 duration secs 10.4 (11.9) 4.3 (5.1) +0.671

5. Reading rate in spm 106.6 (65) 137.6 (77) -0.433

6. %SS-Speaking SSI-4 12.5 (9.2) 8.9 (9.8) +0.379

7. %SS-Reading SSI-4 17.7 (11.7) 13.7 (9.8) +0.370

In terms of stutter measurements/observed, Figure 1 shows the signif-
icant (n = 5; W = +15; p < 0.05) differences found between the A (baseline) 
and B (ecopipam) conditions in percent syllables stuttered (%SS).

Discussion

This study investigated, in a preliminary manner, the efficacy of eco-
pipam on adults who present with moderate to very severe developmental 
stuttering (i.e., childhood onset). The secondary purpose was to determine 
tolerability of this investigational, non-FDA approved medication in a 
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single-case experimental design and to use the open-label procedure to 
provide preliminary data that could determine whether and how to plan a 
future double-blind and randomized control clinical trial. The treatment 
with ecopipam was well tolerated. Participants with moderate stuttering 
made significant gains in reading and spontaneous speaking fluency, and 
those with severe stuttering showed surface-level fluency gains. In ecopipam 
(B condition): (1) Fluency improved, reduced percent syllables stuttered 
in both reading and spontaneous speaking; (2) Reading completion was 
faster; (3) Stutter duration of the three longest stutters was shortest in the 
Ecopipam (B condition); (4) Attitudes improved. The findings support the 
need for a double-blind and randomized control clinical trial to examine 
the efficacy of Ecopipam in the treatment of stuttering.

Fig. 1 Percent syllables stuttered (%SS) in Stuttering Severity Instrument Reading and Speaking. 
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Comments on natural recovery, future treatments, and 
ethics 
Ehud Yairi
University of Illinois, USA; Tel Aviv University, Israel

Research during the past 25 years has affirmed high levels of natural 
recovery from stuttering, mostly occurring at childhood. For example, 
Yairi, & Ambrose (1999; 2005) found 76% natural recovery whereas and 
Dworzynski (2007), in the UK, found reported 87%. These data were the 
fruits of direct longitudinal studies that followed groups of children for 
various length of time. High-level recovery is also supported by studies 
that show substantial differences between the incidence and prevalence of 
stuttering. Take for example the Craig, et al. (2002) study conducted in 
Australia. They found life-time incidence of 3.2% and 0.72% prevalence. 
The difference between the two figures suggests 78% recovery. A few years 
later, also in Australia, Reilly et al. (2013) reported 11.2% incidence. The 
difference between this figure and the 0.72% prevalence suggests recovery 
may be as high as 99%! Several investigators, however, opined that the 
percent of natural recovery is lower than the above figures (e.g., Wingate, 
1976); others reported findings of lower recovery (e.g., Kloth, Kraaimaat, 
Janssen, & Brutten (1999). Most recently, Franken, et al. (2018) presented 
very limited data claiming lower natural recovery. 

Unfortunately, disagreement about the percent of natural recovery 
seems to have become the focus of interest. My purpose here is to shift that 
focus. As I see it, knowing the precise level of natural recovery is desirable, 
but, at the present, it is not essential. What is important is to recognize that 
it is large and act accordingly. Because many millions of children world-wide 
begin stuttering each year, 50% or even 40% natural recovery means that 
several millions of them will not require immediate intervention, if at all. 
This is a huge factor considering the extremely limited, or even absence, 
of professional services in many parts of the world, including some of its 
more advanced ones. Moreover, in my experience, many practicing speech 
clinicians, as well as some instructors in academic programs, are uninformed 



200 Proceedings of the 3nd International Conference on Stuttering

about current knowledge regarding natural recovery from stuttering and 
the very practical clinical implications.

Based on intensive research done at the University of Illinois and 
published in a good number of articles and in our books (Yairi, & Ambrose, 
2005; Yairi, & Seery, 2014), we know a great deal about natural recovery, the 
time range from onset when it may begin, its typical progressive dynamics, 
several important associated factors, as well overall chances for recovery over 
time. In my estimate, even with current knowledge it is possible in a good 
number of cases to predict recovery or persistency at about 70% accuracy. 
This is not bad. For example, by adding information on the time elapsed 
from onset, the child’s gender, family’s history of persistent or recovered 
stuttering, changes in the level of stuttering over a period of a few months, 
and more. The more factors identified in a given case, the better is the chance 
for correct prognosis and, hence, a more sound basis for recommending a 
waiting period or immediate intervention. 

Concluding from the above, the phenomenon of natural recovery 
should be emphasized much more in the academic instruction and practical 
preparation of speech clinicians. Courses on stuttering should present thor-
ough information about the scope of natural recovery, its dynamics, factors 
useful in early risk prediction, intervention recommendations, and parent 
counseling. Our success will be substantially increased by future findings 
on the genetics of stuttering (Cox, 2018) and brain structure and function 
(e.g., Chang, et al., 2018;) associated with persistency and recovery. 

Regarding my second topic: future therapy for stuttering, there has 
been a surge in the applications of current methods to reach larger number 
of people who stutter via modern technology, for example Skype for indi-
vidual and/or group sessions. Smartphones, now commonly available, can 
be loaded with various programs, such as white noise, DAF, metronomic 
clicks, and others. We can also expect computer programs designed to en-
hance certain speech gestures, such as lowering the lower jaw, that release 
stuttering blocks (see Zimmermann, 1980). Also anticipated are practical 
applications of various brain stimulation techniques once they have been 
sufficiently investigated (e.g., Chester, et al., 2018), as well methods aimed 
at restoring deficient brain matter. Gene therapy for stuttering may also be 
developed but much more progress is required in understanding the genetics 
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of stuttering. Genetic treatment could also be targeted to egg and sperm 
cells, allowing the inserted gene to be passed to future generations. Hence, 
there are, and will be, many serious ethical issues.

Regardless of all of recent treatment, as well as mid-future progress, 
they will not meet the needs of most people who stutter. With world human 
population project at of 9 billion in about 20 years from now, the number 
of people who stutter (prevalence) will be somewhere between 65 and 90 
million. The availability of speech clinicians, particularly those specialized 
in stuttering, will not come even close to meet the needs, especially in 
countries with large populations (e.g., India, China, Nigeria, Pakistan, 
Indonesia) with almost no, or very limited, speech services existing at the 
present. Hence, in my view, some form of effective, safe medication, free 
of negative side-effect, will be developed and made available to the many, 
even in remote areas. And, at very low costs. At the present, such medication 
is predicted to provide short-to-medium term relief, not a complete cure. 
Unfortunately, Dr. Gerald Maguire has been the only one to carry out rel-
evant, systematic research in this domain during the past two decades (e.g., 
Charoensook, & Maguire, 2017; Maguire, et al., 2010). His new clinical 
study is currently in progress. His work provides great hope.

The above discussion leads me to offer a few comments on ethics. There 
are the more familiar questions about the ethics of delaying intervention 
for several months in cases of children who recently began stuttering on the 
grounds that natural recovery trends may soon begin. Is it right to withhold 
therapy? To me the answer is positive inasmuch as we consider all known 
risk and predicting factors. Most children who eventually recover begin 
showing the trend within 6-9 months. This is a reasonable waiting period. 
On the other hand, questions are raised about the position that all children 
who begin stuttering should immediately receive therapy. This, in spite of 
knowing that chances for natural recovery are high, and that a 6-to9-month 
waiting period is reasonable. Is it ethical to provide unnecessary treatment? 
And using limited professional resources, taking precious parents’ time and 
money, and more? 

The ethical issue that tops my concern, however, is the sad state of the 
professional knowledge and skills of the great majority of speech clinicians 
in the various aspects of handling individuals who stutter of all ages, espe-
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cially preschool age children. This deficit includes evaluation, individual 
counseling, parent counseling, choice of treatment, and providing therapy. 
In short, our field is not observing best practice. General speech clinicians, 
especially in schools, with minimal or no experience in stuttering, are asked 
to handle stuttering cases. Also, many clinicians fall into the trap of using a 
single approach, e.g., Van Riper’s, Lidcombe, or others; a kind of «one size 
fits all» mindset. There is hardly recognition of unique individual client’s 
needs. There seems to be little familiarity, or even minimal experience, 
with alternative methods. On top of this, new research findings simply do 
not find their way into the average day-to-day clinical practice. Much of 
this situation is the fault of our professional organizations’ laxity regard-
ing minimal experience, and the academic programs’ minimal offering of 
courses on stuttering.
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Abstract

The purpose of this study was to determine the psychophysical and 
hemodynamic responses of TFS1 while they viewed emotionally arousing 
videos that depicted stuttering. Stimuli included videos of persons who 
stutter talking about their positive and negative experiences with stuttering. 
Mindware Technology was utilized to observe changes in ANS2 functioning. 
This ANS technology was simultaneously paired with fNIRS3, which was 
used to analyze hemoglobin concentration in the brain. During this study, 

1 Typically fluent speaker.
2 Autonomic nervous system.
3 Functional near-infrared spectroscopy.
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we also wanted to determine whether males and females reacted differently 
when they watched the emotionally arousing videos of stuttered speech 
and whether knowing someone who stutters had an effect on cortical and 
ANS functioning.

Introduction

The purpose of this study was to determine the hemodynamic and 
psychophysical responses of typically fluent speakers as they observed videos 
of people who stutter sharing positive or negative experiences regarding 
their stuttering. 

Functional near-infrared spectroscopy (fNIRS)

fNIRS uses non-invasive near infrared light to detect changes in ox-
ygenated and deoxygenated (Hb) hemoglobin concentration in targeted 
regions of the brain. 30 probes (16 sources and 14 detectors) were used 
in this study. Source: LED that emits near infrared light onto the brain 
Detector: receives the light reflected from the brain.

Autonomic nervous system (ANS) equipment

Heart Rate Variability (HRV): Timing and strength of electricity 
generated by the heart.

Skin Conductance Level (SCL): Changes in electrical properties of 
the skin.

Respiration Rate (RESP): Breaths taken per minute.

Placement of electrodes

Brown electrodes are used to measure HRV and RESP.
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White electrodes are used to measure HRV, RESP, and IMP.
Red electrodes are used to measure HRV, RESP, and IMP.
Green electrodes are used to measure EDA.

Methods 

29 participants (15 females and 14 males).
60 second baseline pre-stimuli exposure.
20 second randomized stimuli.
7 positive experiences about their stuttering.
7 negative experiences about their stuttering.
20 second rest.
A survey, ANS, and fNIRS data collection.

ANS Results 

When viewing the videos, there was a significant difference (p < .05) 
in HRV between female and male observers.

ANS Results 

There was a significant difference (p <. 05) between participants who 
did not know a person who stutters and those who knew a person who 
stutters.

fNIRS Results 

There were statistically significant (p < .05) increases in oxygenated 
hemoglobin concentration in several areas of the brain when participants 
did not know a person who stutters:
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fNIRS Results 

There were statistically significant (p < .05) increases in oxygenated 
hemoglobin concentration changes when:

• male participants who did not know a person who stutters watched 
positive videos:

• female participants who did not know a person who stutters watched 
positive videos:

fNIRS Results 

There were statistically significant (p < .05) increases in oxygenated 
hemoglobin concentration changes when:

• female participants who did not know a person who stutters watched 
negative videos:

• female participants who knew a person who stutters watched negative 
videos:

Brodmann Area Function

Dorsolateral/Anterior Prefrontal Cortex Processing emotional stimuli and response 
to pleasant and unpleasant emotions

Temporopolar Area Experiencing emotional stress

Dorsolateral Prefrontal Cortex Processing emotions

Pars Triangularis Broca’s area and modulating emotional 
response

Pars Opercularis Broca’s area and expression of emotional 
information
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Survey Results

Positive Experiences:

Common words: happy, glad, proud, nice, uplifting.
Example: It makes me feel proud of him for overcoming his obstacles in 

life. It also makes me happy that people in society accept him for who he is.

Negative Experiences:

Common words: upsetting, rude, mad, angry, frustrated.
Example: It made me feel angry to hear of the negative experiences that 

this person was having. I do not understand why people have to be so mean to 
others sometimes.

Limitations and Plans for Future Research

Sample size. 
Short separation channel.
Length of videos.
Legend

ANS Autonomic nervous system

EEG Electroencephalography

fNIRS Functional near-infrared spectroscopy

HRV Heart rate variability

LED Light-emitting diode

PWS Person who stutters

SCL Skin conductance level

TFS Typically fluent speaker
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Abstract

Purpose. Stuttering during adulthood is associated with increased risk of 
anxiety disorders, especially social anxiety disorder. The purpose of this study 
was to investigate the comorbidity between stuttering, anxiety disorders and 
psychopathological symptoms in a sample of pre-adolescents who stutter. 

Method. Participants were 19 pre-adolescents who stutter (11-14 
years), including 14 boys and 5 girls, and 19 matched non-stuttering 
control pre-adolescents. Linear regression models were used to investigate 
the relationship between stuttering and anxiety, and to evaluate the overall 
impact of protective and risk psychological factors on this relationship. 

Results. Stuttering was not associated with higher levels of anxiety. 
Furthermore, the association between stuttering and anxiety emerged to be 
stronger for stuttering participants with higher levels of attention problems 
and with lower causal attributions to effort. Our work highlights the com-
plex processes involved in the relationship between anxiety and stuttering, 
which seems to result from an intricate reality made of cognitive factors 
and personal characteristics. 

Background 

In recent years, it has been increasingly clear that stuttering is a mul-
tidimensional syndrome that involves affective, behavioural and cognitive 
components; speech disruption is, therefore, one component of the disorder 
(Guitar, 2013). Developmental stuttering may be associated with social and 
emotional consequences across one’s lifespan, such as: negative mood states, 
distress, reduced feelings of self-efficacy, impairments in social interactions 
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and lower quality of life (Craig, Blumgart, & Tran 2009). In this regard, a 
growing body of research has demonstrated a higher rate of anxiety disorders, 
particularly social anxiety disorder, among adults who seek treatment for 
stuttering (Craig et al., 2014; Menzies et al., 2008;). Furthermore, a dramatic 
increase in odds of a range of psychiatric disorders was found among people 
who stutter when compared to healthy controls (Blumgart, Tran, & Craig, 
2010). In contrast, studies on the relationship between anxiety and stuttering 
at an early age have produced mixed findings and discrepancies on levels of 
anxiety found in children who stutter when compared to non-stuttering peers 
(Blood, & Blood, 2007; Craig et al., 1996; Iverach et al., 2016). Specifically, 
research on pre-school children who stutter did not find a consistent pattern 
of evidence that pre-school children who stutter manifest temperament 
markers of anxiety disorder. However, a recent study by McAllister (2016) 
showed that preschoolers as young as three years of age report significantly 
more difficulties compared to non-stuttering controls. It suggests that the 
onset of emotional and behavioural difficulties associated with stuttering 
may start sooner than previously considered. With regard to childhood 
and adolescence, research evidence indicates that children and adolescent 
who stutter have a higher risk of experiencing negative consequences, such 
as: bullying, teasing, social rejection, and low self-esteem, which makes 
them more vulnerable to anxiety disorders (Blood et al., 2011; Hearne, 
Packman, Onslow, & Quine, 2008; Smith, Iverach, O’ Brian, Kefalianos, 
& Reilly, 2014). The adverse impact of stuttering on a youth’s psychosocial 
functioning was confirmed by the inflated diagnosis of any anxiety disorder 
among children who stutter compared with non-stuttering controls (Iverach, 
2016). Furthermore, significantly elevated anxiety symptoms were found 
in youths who stutter when compared to non-stuttering peers (Blood, & 
Blood, 2007; Davis, Shisca, & Howell, 2007, Mulcahy, Hennessey, Beilby, 
& Byrnes, 2008) or normative data (Mc Allister, 2015). However, other 
studies found no significant differences between stuttering and control 
participants (Craig et al., 1996), or at least stuttering groups’ anxiety scores 
fell within normal limits (Blood, & Blood, 2015; Iverach et al., 2017; Mes-
senger, Packman, Onslow, Menzies, & O’Brian, 2015). In this connection, 
an important issue was the presence of high RCMAS Defensiveness scale 
scores among children and pre-adolescents who stutter with a low level of 
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anxiety (Gunn et al., 2013; Iverach et al., 2017; Messenger et al., 2015,). 
This evidence emphasises the importance of utilising multiple informants 
and interpreting findings based solely on the child’s report with caution. 
In summary, as suggested by Smith et al., (2014), the conflicting findings 
among existing studies limits conclusions being drawn with this population, 
and it follows that more research is needed to fully understand the nature 
of the relationship between anxiety and stuttering at an early age. 

Aim

The main purpose of this current study was to investigate if the presence 
of a chronic disorder, such as stuttering, is associated with an increased risk 
for development of psychopathological symptoms during childhood. Spe-
cifically, we examined whether there is a differential effect of stuttering on 
anxiety levels and psychopathological symptoms. Furthermore, we examined 
which potential risk and protective factors may be able to moderate the link 
between stuttering and anxiety on youths’ socio-emotional functioning. 

Participants 

In this preliminary study we followed some common methodological 
guidelines related to participant selection in stuttering research (Menzies 
et al., 1999). Specifically, we selected a small age band of participants in 
order to achieve more precise information about the pre-adolescent age. 
Furthermore, we excluded pre-adolescents who had been involved in speech 
or psychological treatment within the past six months before the study. 
Moreover, we excluded participants with severe physical or mental illnesses. 
Research participants were 19 pre-adolescents who stutter aged from 11 to 
14 (14 males, 5 females), and 19 non-stuttering peers paired for gender 
and age. All participants were monolingual speakers with functional writ-
ten and spoken Italian, residing in urban and rural areas of Northern Italy. 
The stuttering group was recruited over a two-year period from past lists of 
private clinic centres, with speech therapists and psychologists specialised in 
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fluency disorders. Diagnosis of stuttering was confirmed using Stuttering 
Severity Instrument-Fourth Edition (Riley, 2009). The control group was 
randomly selected from public middle schools in the Padua province. Any 
history of learning, language or speech disorders were excluded from any 
point of the child’s development according to parental reports. 

Materials

The Revised Children’s Manifest Anxiety Scale-Second Edition (RC-
MAS-2; Reynolds, & Richmond, 2012) was completed to evaluate the 
level of general anxiety (Total Anxiety) and different facets of symptoms 
(Physiological anxiety, Worry, and Social anxiety). In addition, the Youth 
Self-Report (YSR; Achenbach, & Rescorla, 2001) was administered to 
measure emotional and behavioural problems, of both an internalizing and 
externalizing nature. Specifically, YSR provides scores for eight syndrome 
subscales (Anxious/Depressed, Withdrawn/Depressed, Somatic Complaints, 
Social Problems, Thought Problems, Attention Problems, Rule-Breaking 
Behavior, and Aggressive Behavior) and five DSM-IV oriented scales (Af-
fective Problems; Anxiety Problems; Somatic Problems, Attention Deficit/
Hyperactivity problems; Conduct Problems; Oppositional Defiant Prob-
lems). Cognitive and affective components of speech were assessed using 
two questionnaires from the Behaviour Assessment Battery (Vanryckeghem 
& Brutten, 2017): the Communication Attitude Test (CAT) and the 
Speech Situation Checklist-Emotional Reaction (SSC-ER). Specifically, 
the CAT investigates the individual’s speech-associated beliefs, whereas 
the SSC-ER examines a client’s reported emotional reaction in a range of 
different speech situations. Self-cognitions were assessed with the Multidi-
mensional Self-Concept Scale (MSCS; Bracken, 2003), and the Perceived 
Social Self-Efficacy Scale (PSSE; Caprara, 2001) which measure six specific 
areas of self-concept (Social, Competence, Affect, Family, Academic and 
Physical), and social self-efficacy respectively. Lastly, the Attributional Style 
Questionnaire (ASQ; De Beni, & Moè, 1995) was administered to assess 
causal attribution, a cognitive and personality variable that reflects the man-
ner in which individuals explain the causes for the successes and failures in 
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their lives. Specifically, the possible events of success and failure could be 
attributed to internal, controllable, unstable causes (personal effort or lack 
of effort); to internal, uncontrollable, stable causes (ability or non-ability); to 
external, uncontrollable stable causes (the easiness or difficulty of the task), 
to external, uncontrollable, unstable causes (good luck or bad luck); and 
to external, unstable, controllable causes (presence of help or lack of help). 

Method

Regression analyses procedures were used to study the relationships 
between variables. Specifically, a series of linear regression models were 
conducted, with a total anxiety score (RCMAS-2) as the dependent variable. 
Group membership (stuttering, non-stuttering) and one socio-emotional/
cognitive factor (for each model we selected one variable at a time from the 
questionnaires described above: RCMAS-2, CAT, SSC-ER, YSR, MSCS, 
PSSE, ASQ) were considered as independent variables. To assess moderating 
effects, a two-way interaction between independent variables was included 
in the model. In addition, we included age and gender as covariates in 
order to statistically control for their confounding effects. Results were 
interpreted in terms of significance and size of coefficients, (p-value, η2

p), 
and explained variance (R2). 

Results

The results showed no significant main effect of group membership on 
Total Anxiety levels (RCMAS-2) [B = 3.2, SE = 2.33, p = 0.17, η2

p= .05, R2 

= 0.3]. Moreover, a two-way interaction effect for group membership and 
Attention Problems (YSR) was found on Total Anxiety scores (RCMAS-2) 
[B = .93, SE= .38, p = 0.021, η2

p= .15, R2 = .29]. To investigate the in-
teraction effect, we performed tests on the simple slopes (Aiken & West, 
1991). Results showed that the effect was significant for pre-adolescents 
who stutter [B= 1.2, SE= .27, p = 0.0008, η2

p= .57, R2 = 0.44] but not for 
pre-adolescents who do not stutter [B = .35, SE = .27, p = 0.2, η2

p = .08, R2 
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= 0.3]. In particular, among pre-adolescents who stutter those who reported 
higher attention problems were more likely to show high levels of anxiety 
compared with their non-stuttering peers. Given the small sample size, we 
described the interactions which got close to significance with a large effect 
size (Wood, & Nazareth, 2014), due to their interesting and clinically mean-
ingful hints on the relationship between anxiety and stuttering. A two-way 
interaction effect was found for group membership and causal attributions 
to effort (in successful events) on Total Anxiety scores (RCMAS-2) [B = 
-.69, SE = .38, p = 0.06, η2

p = .09, R2 = .18]. Specifically, pre-adolescents 
who stutter with low scores of causal attributions to effort (in successful 
events) were more likely to experience anxiety than non-stuttering peers. 
Similarly, a two-way interaction effect was found for group membership 
and causal attributions to lack of effort (in unsuccessful events) on Total 
Anxiety scores (RCMAS-2) [B = -.57, SE = .29, p = 0.06, η2

p= .10, R2= 
.23]. Explicitly, among pre-adolescents who stutter, those who reported low 
scores of attributions to lack of effort in event failures experience higher 
total anxiety scores than non-stuttering peers. 

Conclusion 

Early adolescence represents a critical developmental period involving 
changes not only at the physical level, but also at the emotional, social and 
psychological levels. Such developmental processes are even more compli-
cated for stuttering youths, who additionally need to face the challenges 
linked to managing their «fluency failure». The clinical implications of these 
results suggest that, as a group, pre-adolescents who stutter between 11 and 
14 years, may not be more anxious than non-stuttering peers, however, the 
presence of modulating cognitive factors expose them to an increased risk of 
developing internalizing problems. Specifically, in our sample, the effect of 
stuttering on anxiety levels may depend on the level of attention problems. 
Furthermore, when pre-adolescents who stutter attribute their successes and 
failures less to internal, controllable and unstable causes, they experience 
more anxiety than their non-stuttering peers. Hence, not all stuttering 
pre-adolescents are generally at a higher risk of developing socio-emotional 
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difficulties. Findings highlighted the importance of integrating different 
perspectives when describing the relationship between anxiety and stuttering. 
In fact, only when considering the interdependence of potential predictors 
did their effect on anxiety levels significantly emerge. In conclusion, it is 
important to investigate which potential factors positively support youngsters 
who stutter in managing their stuttering adaptively, coping with this crucial 
developmental issue without undue stress. Screening for early emotional 
vulnerability might help in tailoring interventions to prevent stuttering 
from affecting pre-adolescents’ psychological development.
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Abstract

This study originates from Stella’s (2014) and Lazzari’s (2015) graduate 
thesis, later combined into Inquiry into Stuttering in Italy: Characteristics of the 
public service (regarding university education and health care) and characteristics 
of logopedic practice (Stella et al., 2016). They have shown strong regional 
differences among public services offered to People Who Stutter (PWS), 
and an inadequate training on stuttering at academic courses in Speech and 
Language Therapy. As for the services provided to PWS, assessment resulted 
as more performed than treatment, and children and teens more assisted 
than adults. With respect to the Speech and Language Therapists (SLTs) 
practice, undergraduate and postgraduate education and training on stutter-
ing have been shown to be generally inadequate, and a lack of standardized 
instruments for the Italian population emerged. The present work wants 
to deepen the aforementioned issues, and it also intends to investigate the 
attitude of Italian SLTs towards stuttering and PWS, through an on-line 
questionnaire sent to FLI members (Federazione Logopedisti Italiani). Many 
international studies had been carried out regarding clinical attitudes toward 
stuttering, but such a topic had never been investigated before in Italy. The 
results confirm the ones found by Stella and Lazzari, and add, in agreement 
with international literature, that Italian SLTs share at least in part a negative 
stereotype towards stuttering. Furthermore, there are multiple and different 
opinions and practices regarding stuttering treatment, many of them not 
evidence-based, rather then structured and evidence-based programs. The 
present study also brings to light a difficulty in dealing with PWS, both 
from SLTs and from teachers. 
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Introduction

Stuttering is a very common disorder and it has always been highly 
researched (although not in Italy); yet it is difficult to uniquely define it 
and to guarantee an equable taking charge. Even the most recent publica-
tion of «essential (i.e. minimal) levels of care» — Italian LEA — (March 
18th, 2017), guaranteed everywhere by the National Health System (NHS) 
to all citizens, does not specifically include diagnosis and/or treatment 
of stuttering, although Italian regions are allowed to devote their own 
resources (if any) to the issue (the NHS is organized at the regional level). 
Two inquiries based on questionnaires were carried out by Stella (2014), 
using paper-and-pencil, and Lazzari (2015), on-line, which were later uni-
fied into the «Inquiry on Stuttering in Italy: Characteristics of the public 
service (regarding university education and health care) and characteristics 
of logopedic practice» (Stella et al., 2016). The two studies had the overall 
purposes of investigating: (1) the organization of a theoretical and practical 
education on fluency disorders in all the Italian SLT university courses (three 
years long); (2) the presence and organization of services for diagnosis and 
treatment of stuttering in Italian public health facilities and 3) the tools and 
methodological approaches used by Italian SLTs. Stella’s (2014) and Lazzari’s 
(2015) most important findings were the following: More frequent access 
of PWS to private practices rather than to public services; (1) In the public 
services, the assisted PWS are mainly children and teenagers; (2) Use of 
many and different assessment instruments and therapeutic procedures in 
the clinical practice of stuttering, many of them not evidence-based, rather 
than the use of evidence-based structured programs; (3) Lack of validated 
instruments for the Italian population; (4) Lack of a theoretical and practical 
undergraduate and postgraduate education and training, and the existence 
of strong regional differences (Southern Italy «worse» than Northern Italy); 
(5) Necessity of enriching specific training on stuttering in Italy; (6) Lack 
of multidisciplinary works; (7) Regions’ lack of public resources devoted 
to stuttering diagnosis/treatment; (8) Necessity of devoting more public 
resources to an Italian research network in order to promote clinical research, 
to validate assessment instruments and treatment programs and to draw up 
«recommendations» and National Guidelines.
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Stella’s (2014) and Lazzari’s (2015) inquiries had some limits howev-
er: (1) A possible bias due to limited numbers of answers, which probably 
led to overestimating the taking charge in public services of PWS because 
the questionnaire may have been filled out solely by those who deal with 
stuttering; (2) Some answers which were slightly different were unified 
because different terms indicated the same organization of fluency disorder 
formation (Lazzari, 2015); (3) Few respondents, in particular for Stella’s 
(2014) study (90), and almost all from northern Italy, probably due to the 
paper-and-pencil modality and to the extended time taken for filling it.

The purposes of the present work are: (1) to deepen the aforemen-
tioned issues focusing on education, training, and possible clinical practices 
on stuttering so as to obtain more answers than the previous studies; (2) to 
investigate the attitude of Italian SLTs towards stuttering and PWS. 

Many international studies had been carried out regarding clinical 
attitudes toward stuttering. Negative attitudes toward PWS could lead to 
stereotypes, and Woods, & Williams (1976) suggest that a negative ste-
reotype lead by SLTs could have a negative influence on therapy success. 
Research underlines that PWS and PWNS (People Who Do Not Stutter) 
share similar character traits (Bloodstein, 1995; Hulit, 1985; Van Riper, 
1984; Alm, 2014; Kefalianos et al., 2017). Despite this, many studies report 
a negative stereotype in different social groups toward PWS, and this may 
lead to the conclusion that most people think that PWS have a different and 
“worse” personality than PWNS (Dorsey & Guenther, 2000). PWS would 
be characterized by shyness, insecurity, reticence, nervousness, avoidance, 
introversion, hesitation, self-denigration, fear. The surprising fact is that 
even clinics directly involved in stuttering assessment and treatment, such 
as SLTs, would share this negative attitude toward stuttering (Cooper, & 
Cooper, 1996; Kalinowski et al. 1993; Turnbaugh et al., 1979; Woods, 
& Williams, 1976; Yairi, & Williams, 1970; Ragsdale, & Ashby, 1982; 
Lass et al., 1989; Anderson, & Stuart, 2017). Such a topic had never been 
investigated before in Italy (to be fair we cite the study performed by St. 
Louis et al. (2016) — among which Tomaiuoli et al. in Italy —, with PO-
SHA-S instrument which investigated public -not clinical- attitude toward 
stuttering however).
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Materials and methods

The instrument chosen was an online survey, created with Google 
Forms, administered by CAWI method and sent to all FLI members. FLI 
is the largest Italian professional association representing SLTs (about 3.300 
members). The online survey has many advantages: quick propagation all 
over the country, quick filling-in, immediate data analysis, and anonymity 
assurance. The questionnaire was structured with a first and common part 
to be filled in by all the participants (Sections 1-5); and a second part which 
was different for the SLTs who treat (Section 6) and the ones who do not treat 
(Section 7) fluency disorders. At the end, the possibility to leave comments, 
critics, opinions or observations about the questionnaire or stuttering in 
general, was given (Section 8). Some questions in Section 5 were inspired 
by the CATS survey (Cooper, & Cooper, 1996), others were inspired by 
the differential scales of Kalinowski et al. (1993) and Swartz et al. (2009), 
but in every case, most of them were adapted to Italy. After a preliminary 
version of the survey was sent to six SLTs, who gave us feedback about 
potential weaknesses, the final version was sent to all the FLI members’ 
secretaries via e-mail and redirected back to this one. The survey remained 
open for two and a half months (from 24th March 2017 to 6th June 2017). 
After having received the answers, a descriptive data analysis was performed 
using Google Sheets and Excel.

Results 

258 SLTs filled in the questionnaire (7,8% of FLI members), there 
was a female prevalence (95,3%) and the prevailing age was between 21 
and 30 years (47%). Most of the answering SLTs exert the profession in 
Northern Italy (71,3%), while only the 12,8% were from Central Italy 
and the 15,9% from Southern Italy. The majority of them (55%) practice 
n private offices, while the 22,5% practice in public-private partnerships, 
and only 20,5% are employed in public services (Section 2). Regarding 
the professional and academic training (Section 4), most of the clinics ob-
tained the standard degree in SLT (69,8%), while the remaining percentage 
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continued their studies at the Master Degree (I or II level Master) level. 
There are 10,1% of respondents which attended other courses which may 
be fluency disorder-related, like psychology (3,5%), counselling (1,6%), 
or music therapy (0,4%). Regarding stuttering theoretical knowledge, only 
14,3% of respondents believe they possess a profound knowledge on the 
subject, while most of them think they possess medium (61,2%) or poor/
absent (24,4%) knowledge. With respect to practice competence, 7% 
state they have a high level of competence, 43,4% medium and 49,6% 
poor/absent. Regarding how knowledge on stuttering was achieved, it has 
been determined that many practitioners have learned enough/much on 
stuttering through independent study (77,9%), clinical practice (64,7) 
and attending ECM courses (60,1%) rather than through academic study 
(50,1% chose poor/not at all), internship or other studies (ECM stands for 
Educazione Continua in Medicina, literally Continuing Medical Education, 
which indicates mandatory courses that clinicians have to attend every year 
in order to remain updated on the most recent findings and methods of 
assessment/treatment about a specific topic). Section 5 investigated SLTs 
attitude toward stuttering, and its structure was inspired by the works of 
Cooper, & Cooper (1993), Kalinowski et al. (1993) and Swartz et al. (2009). 
The first 15 questions consisted of a 7-point differential scale, in which the 
subjects had to choose a scoring which they thought mostly reflected the 
personality traits of a PWS. These questions had the intention of investi-
gating the presence of an eventual stereotype toward PWS in Italian SLT’s. 
It emerges that SLTs consider PWS fearful, reticent, inflexible, perfection-
istic, intelligent, anxious, sensible, insecure, cooperative and introverted. 
The following questions (5.17-5.38) were inspired and translated from the 
CATS survey (Cooper, & Cooper, 1996), with some adaptations to our 
country. Similar to the Cooper, & Cooper study, SLTs had to fill in their 
level of agreement with respect to some statements, in a Likert 5-point 
scale going from «Completely Disagree» to «Completely Agree». Later, we 
synthesize the results into three final grades: «Disagreement», «Indecision», 
and «Agreement». Section 6 investigated clinical practice only in SLTs who 
deal with fluency disorders. Most of the clinics have 0-4 years of experience 
with stuttering (47,2%), and have attended one or more training courses 
(63,2%). Most of them retain, however, that Italian courses’ repertoires are 
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insufficient (73,6%). The clients’ request for treatment only seems higher 
(39,2%) than the one for assessment alone (6,4%), although the greatest 
request is for both of them together (54,4%). Preschool and school ages 
prevail both for assessment (80,8%) and for treatment (80%). 97,6% of 
SLTs thinks that Italy needs more standardized instruments for stuttering: 
this is confirmed by the multiple and different answers we obtained asking 
what assessment instruments and therapy approaches are used. 

Discussion

Our results confirmed Stella’s (2014) and Lazzari’s (2015) findings 
(see the introduction).

It also found that: (1) In some cases, the SLT is not involved in fluency 
treatment, because the therapy is exclusively administered by neuropsychi-
atrists or psychologists; (2) Differently from Stella and Lazzari, who found 
a higher request for assessment than for treatment, our survey showed the 
opposite: the request for treatment is higher than the one for assessment. 
Perhaps these results are in part due to a difference in samples. While La-
zzari’s results refer exclusively to public services, in our survey most of the 
SLTs who answered practice n private clinics, and patients could directly 
call on private practitioners for treatment, especially for the more lengthy 
ones, usually excluded by public services. Regarding SLTs’ attitude toward 
stuttering, which was the new topic investigated in our work, the results 
obtained are consistent with the international literature (Kalinowski et al., 
1993; Cooper, & Cooper, 1996; Crichton-Smith et al., 2003; Maviș et al., 
2013; Lee, 2014). It was found that: (1) Italian SLTs share at least in part a 
negative stereotype towards stuttering. PWS are considered fearful, reticent, 
inflexible, perfectionist, anxious, sensitive, insecure, introverted; (2) There 
are multiple and different opinions regarding stuttering treatment, reflecting 
the use of different methodologies. There is a general consensus however 
regarding the importance of counselling and the need to involve parents 
in the treatment of CWS; (3) Difficulty emerges in dealing with PWS and 
in treating stuttering. This could be due to a greater discomfort in treating 
fluency disorders rather than other communication disorders (in agreement 
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with St. Louis, & Durrenberger, 1993; Brisk et al., 1997; Kelly et al., 1997; 
Mallard et al., 1998), probably as a consequence of poor academic training; 
(4) SLTs believe that schools teachers are not able to identify and properly 
manage CWS in class.

Limits and Conclusions

This study tried to solve the limits of the previous studies of Stella 
(2014) and Lazzari (2015). In particular, we wanted to obtain more answers, 
better distributed all over Italy. However, some limits emerged: (1) A possible 
bias due to the fact that the questionnaire may have been filled out solely 
by those who deal with stuttering, and this could make us overestimate 
stuttering taking charge; (2) With the option other chosen in some answers, 
the subjects could express freely in open-answer modality; consequently, 
in order to better analyse the results, some answers were interpreted and 
reassigned to minimize general categories; (3) In spite of the greater number 
of answers obtained with respect to the previous works, only 10% of FLI 
members replied to the questionnaire. 

In conclusion, although further studies like this are necessary, the need 
for Italian validated instruments for stuttering assessment and treatment is 
already urgent. Moreover, a specific Italian study may lead to better knowl-
edge about stuttering and prevent negative attitudes and wrong beliefs about 
it, thus decreasing the lack of training and information not only for SLTs, 
but also for all the clinicians, parents, teachers and people in general who 
deal with this disorder.
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Communication, Not Fluency: Implications for Treating 
School-Age Children Who Stutter
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Abstract

Successful communication, whether stuttered or not, is an appropriate 
and realistic overarching goal for school-age children with chronic stuttering. 
A framework encompassing the affective, behavioral, cognitive, and social 
aspects of communication will be presented and used to suggest short- and 
long-term, individualized goals for school-age children who stutter. 

Using specific case examples, strategies for addressing therapy goals 
within a holistic communication framework will be provided.  
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The RESTART Demands & Capacities Model based treat-
ment program for Preschool Children who Stutter
Marie-Christine Franken PhD
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Speech and Hearing Center, the Netherlands

Introduction

Stuttering treatment approaches based on the Demands and Capac-
ities Model were developed in the eighties of the previous century. They 
are premised on the idea that «fluency breaks down when environmental 
and/or self-imposed demands exceed the organism’s cognitive, linguistic, 
motoric or emotional capacities for responding» (Adams, 1990, p. 135). 
Using this model, it is hypothesized that specific changes in the motoric, 
linguistic, emotional and cognitive domain in a child who stutters and/or 
in his environment will lead to a reduction of, or recovery from stuttering. 
Starkweather, Ridener, Gottwald, & Halfond (1990), Gregory, & Hill 
(1980), and Conture (2001) focused on reducing demands from the en-
vironment (speech rate and language levels by the parents), and increasing 
emotional resilience in response to the stuttering: talking openly about the 
stuttering, and desensitizing parents and children by modelling easy dis-
fluencies. In general, the emphasis was on counselling parents. Aside from 
lowering demands, Riley and Riley (1979; 2000) also focussed on skills 
training in the child, f.i. speech motor training. Restart DCM has built on 
these authors and has added new elements. 

The RESTART-DCM approach, therefore, is a specific version of 
DCM treatment. It was developed within the scope of the research project 
Cost-effectiveness of the Demands and Capacities Model based treatment com-
pared to the Lidcombe programme, known as the RESTART-study. By the late 
eighties, the Demands and Capacities Model (DCM) approach had emerged 
as the Dutch standard treatment for young children who stutter. However, 
the exact method and procedures followed according to the DCM treatment 
model varied extensively throughout the Netherlands. The RESTART study 
required that all the speech therapists (fluency experts) participating in the 
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project would follow a similar treatment approach based on the DCM. It 
is within this context, that the Restart DCM method was developed. 

Evidence base

Restart DCM treatment was shown to be as effective as the Lidcombe 
Program, 18 months after onset of treatment (de Sonneville-Koedoot, 
Stolk, Rietveld, & Franken, 2015): about 73 % of children showed no or 
hardly any symptoms of stuttering anymore. Also, the mean % of syllables 
stuttered decreased from almost 6% at baseline to slightly more than 1% 
over the course of 18 months.

Restart DCM treatment in short

Within a DCM treatment approach, it is assumed that stuttering 
arises when a child attempts speech performance beyond his or her actual 
capacities (skills and abilities) required for fluent speech. Stuttering is the 
result of a mismatch between task demands, and the capacities that the 
child brings to the task. Adequate capacities (e.g. the ability to select the 
right word, to coordinate and execute the right speech motor movements) 
are needed to withstand corresponding demands (the expectation to use a 
specific word, the linguistic unit the child wants to say). The D&C Model 
is a general framework for thinking about fluency performance. It enables 
making predictions about the communicative scenarios that might trigger 
stuttered speech. For instance, a child with a limited capacity for speech 
motor control may be more likely to start stuttering when his or her parents 
speak rapidly with short inter-speaker pauses, or in the case of positive or 
negative excitement. The DCM framework provides a useful structure for 
organizing treatment activities.

As explained, the model discriminates between Demands for fluent 
speech — environmental or self-imposed by the child, often unconsciously 
—, and relevant Capacities of the child — at that moment in time. Examples 
of demands for fluent speech are high speaking rates and few speaking pauses, 
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speaking while emotionally aroused. Examples of relevant capacities are the 
ability to move the speech mechanism to produce sounds, the ability to 
choose the right words, and to compose sentences; the ability to know what 
is an appropriate thing to say under the circumstances. These abilities and 
skills relevant for fluent speech mature as the child grows. Children differ 
in the mastery level of these capacities. NB No deficits are implied in this 
model: it may be the case that the child’s capacities for fluency are within 
normal limits. If stuttering is present, while capacities are within normal 
limits, we assume that the demands are significantly higher.

Structure of Restart-DCM approach

Assessment according to the RESTART-DCM approach will take 
2-3 hours. The aim of this assessment is to evaluate capacities and de-
mands relevant for speaking fluently. The results will enable formulating 
treatment goals, to be considered hypotheses that may increase the child’s 
fluency. After the assessment, a parent conference is scheduled to share the 
assessment findings, introduce the logbook and explain Parent-child spe-
cial time. RESTART-DCM-treatment always starts with lowering relevant 
demands. How to lower demands is modelled by the clinician; the parent 
practises this, supported by the clinician. Only counselling parents to make 
changes while communicating with their child is not recommended: this 
may increase communicative demands for parents, because making these 
changes, for instance inserting more pauses, using more parallel talk instead 
of asking questions, requires practise. After every 4 sessions with the child 
being present, a parent conference is scheduled. When all relevant demands 
are decreased and stuttering is still present, increasing capacities is added. 
Again, specific practises (speech motor, linguistic, emotional or cognitive) 
are initiated in the clinic, and when the parent is able to do these practises as 
a co-therapist, the parent will do them at home also to further improve and 
automate this skill. Only if stuttering is still present after lowering relevant 
demands and increasing relevant capacities, modelling speech modification 
is added as a final step. At the end, treatment is tapered off gradually. 
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Finally, English spoken workshops (2 days) are given for those who 
want to be trained to do RESTART-DCM therapy (https://restartdcm.nl/
english-restart-dcm-workshops/).
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Designing therapy for adolescents 
Robyn Lowe, Brenda Carey, Monique Amato Maguire, Mark Onslow
Australian Stuttering Research Centre, University of Technology Sydney, Australia

During this masterclass the master clinician, Robyn Lowe, assessed 
Carla, a 16 year old girl who attended with her mother Maria. Carla re-
ported that she lives at home with her parents and Nonna. Carla’s parents 
work full-time. 

Carla reported that while she had always stuttered, the stuttering had 
recently worsened and that she was having difficulty at school completing 
speeches and oral assessments. Her mother Maria noted that Carla is re-
luctant to go to school some days. Maria also stated that she does a lot of 
talking for Carla, such as making appointments. The clinician explained to 
the audience that the emerging avoidance behaviours reported by Carla are 
indicative of anxiety. Anxiety, and in particular social anxiety, is commonly 
associated with stuttering and adults with anxiety do not do particularly 
well maintaining positive speech treatment outcomes for the long term. 
Dealing with anxiety-related problems when designing treatment for ado-
lescents who stutter is therefore important. Speech-language pathologists 
can implement simple anxiety management procedures with their clients, 
however if the anxiety is a primary concern, then referral to a clinical psy-
chologist is necessary.

Carla indicated that she would like some help with her speaking, par-
ticularly for classroom situations. The clinician discussed with the audience 
the evidence base for methods to control stuttering with adolescents. The 
clinician trialled with Carla a method to help her control stuttering. She 
was able to imitate the clinician’s model well, reducing her stuttering in 
the process.

The clinician explored and identified the support networks available 
to Carla, explaining to the audience that these will be important during 
the treatment process. The clinician noted that Carla has supportive family 
members who are willing to help her with treatment. Carla also reported 
that she has a close childhood friend she would feel comfortable with when 
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doing speech practice activities. Maria also noted that one of Carla’s teachers 
had offered to support Carla. 

Throughout the master class the clinician explained the research evi-
dence relevant to the case history that emerged during the interview. This 
included (1) clinical trial evidence for speech restructuring with adolescents, 
(2) basic research evidence about the lifetime effects of anxiety on those 
who stutter, (3) the adverse effects of speech anxiety on speech treatment.
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Designing treatment for adolescents who stutter: mas-
terclass
Elaine Kelman
The Michael Palin Centre for Stammering, London, England

Abstract

From an evolutionary perspective, the adolescent years are a critical 
phase of human development. Children transition from their parents’ influ-
ence to becoming adults within their own peer group in order to perpetuate 
the species and reproduce. «Fleeing the nest» may involve risk taking or even 
recklessness, which may be perceived as a negative feature of adolescence, 
but these change are necessary for the survival of the species. It is critically 
important to consider the significant physical, cognitive, emotional, social, 
environmental and neurological changes when we are designing therapy for 
adolescents who stutter. 

The neurological changes which influence psychological factors arise 
from increased activation of the limbic system, resulting in more sensitive 
reward centres, which lead to thrill-seeking and risk-taking behaviours. Risk 
taking may be an asset in therapy as adolescents are attempting to expand 
their comfort zones, but we also need to consider what are the ‘thrills’ in 
therapy, what will the client see as reinforcement that makes them want to 
continue. Increased impulsivity may make it harder for the adolescent to 
engage in «thinking first», thinking about their about thoughts and about 
their speech. 

MRI and fMRI scanning has revealed the neural maturation within 
the pre-frontal cortex which takes place during adolescence: a combination 
of neural pruning and myelination, leading to increased integration and 
efficiency of neural processing This allows the development of executive 
functioning, such as paying attention; decision making-organizing, planning 
and prioritizing (internal language and «self talk»); working memory and 
recall; starting tasks and staying focused on them to completion; impulse 
control (emotional regulation, tolerating frustration, thinking before acting); 
and understanding different points of view. 
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This has many potential implications for therapy with this client group. 
The demands of therapy are likely to include making their own decisions 
and organising their thoughts and their actions, using their working memory 
to hold and organise facts in their minds, accessing information from their 
long term memory (e.g. what was covered last week) and planning how to 
move towards their goals. Executive functioning also involves starting a task, 
staying on task, completing a task; essential to any practice or completion 
of homework tasks. 

It is important for us to consider that these skills are still developing 
over the period of adolescence, and continue to develop until the age of 
around twenty-five, and this may affect their engagement in therapy. For 
example, changes in attention span, perhaps particularly for Generation Z 
(those born after 1995) who are reputed to have an eight-second attention 
span according to the Sparks and Honey report 2014 (Williams, 2015). 
Adolescents may also find it difficult to understand other people’s emotional 
reactions and our therapy often requires them to judge listener reactions, 
for which their skills may still be developing. We also ought to consider 
how a moment of stuttering may interfere with the development of these 
functions. This is a period of neural pruning, where the «use it or lose it» 
principle may reinforce the importance of focusing on specific skills.

The physical wellbeing of the client and their altered sleeping patterns 
with an internal change in their body clock should shape the timing of 
therapy. Social changes are another important consideration in designing 
treatment and the use of group therapy can provide a context in which the 
adolescent is able to increase self-acceptance as the peer influence facilitates 
changes which may be more difficult in individual therapy.

The timing of therapy will influence the outcome and in particular 
the adolescent’s readiness for change should be considered (Zebrowski et 
al., 2018). Prochaska, & DiClemente’s stages of change model (1986) helps 
to identify the right time for therapy and the importance of expecting and 
learning from relapse. Understanding the adolescent’s experience of any 
previous therapy will be important, asking questions to determine what 
has and has not been helpful, as well as what they would like to do more 
of and less of in future therapy.
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Questions from Solution Focused Brief Therapy (de Shazer, 1985) 
and Motivational Interviewing (Rollnick, Miller, & Butler, 2007) help to 
establish the adolescent’s hopes from therapy: «what difference would you 
like this therapy to make for you?», «what will you be doing differently?», 
«what will be changed about yourself?», «what will others notice that is 
different?», «what difference will that make to them, to you?», «what else?».

The approach at the Michael Palin Centre with adolescents incor-
porates the development of speech management skills, cognitive/affective 
skills and social communication skills in the context of the client’s environ-
ment (Millard, 2011; Fry Millard, & Botterill, 2014). Following detailed 
assessment of the adolescent’s strengths and needs, goals are established 
collaboratively with the client and the individualised therapy programme 
is client-led. Therapy may delivered in a one-to-one or group setting, on 
a weekly or intensive basis. We view this period of adolescence as one of 
profound change and opportunity, with interesting new considerations 
and challenges for therapists as they seek to provide the optimal support.
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Other keynote lectures

In addition to its rich program, the Third International Conference 
on Stuttering was glad to host also the following keynote lectures:

Computerized index for Assessing Stuttering Severity by Professor Ofer Amir (Tel 
Aviv University – Israel)

Genetics: State of the Art and Future Research by Professor Nancy J. Cox (University 
of Chicago – USA)

CBTPsych: An e-therapy program for anxiety management in adults who stutter by 
Professor Ross Menzies (University of Sydney – Australia)

Neuronal aspects of Stuttering in Adulthood by Professor Nicole Neef (Max Planck 
Institute – Germany). 

and the workshop Cognitive behaviour therapy (CBT) for adults and teenagers who 
stutter by Professor Ross Menzies (University of Sydney – Australia)
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THE KiddyCAT©: A normative and comparative prelimi-
nary study of italian CWS and CWNS 
Simona Bernardini1, Luisella Cocco2, Claudio Zmarich3, Giulia Natarelli4, Martine 
Vanryckeghem5

1 ABC BALBUZIE© Padua, Italy; Psychologist, Psychotherapist ; 2 ABC BALBUZIE© Turin, Italy; 
3 National Research Council – ISTC, Padua, Italy; 4 Department of Developmental Psychology and 
Socialization, University of Padua, Italy; 5 Department of Communication Sciences and Disorders – 
University of Central Florida

Abstract

Cross-cultural research with the Communication Attitude Test for 
Preschool and Kindergarten Children who Stutter (KiddyCAT) shows that, 
preschool and kindergarten children who stutter (CWS) as young as 3 years 
of age report significantly more negative attitude toward speech compared 
to their non-stuttering peers. The aim of this paper was to investigate the 
communication attitude of Italian preschool CWS by means of the Kid-
dyCAT, and to determine whether differences in communication attitude 
exist among CWS, and preschool children who do not stutter (CWNS). 
The Italian form of the KiddyCAT was administered to a sample of 117 
CWS and 80 CWNS between the age of three and six. Results show that 
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CWS, as a group, score statistically significantly higher on the KiddyCAT 
than CWNS. The KiddyCAT is a useful tool for early detection of negative 
communication attitude of preschool CWS and helps the clinician in the 
decision making process. 

Background

Over the years, many clinicians and researchers have embraced the idea 
that stuttering is not only a disorder of speech motor control but rather a 
multidimensional syndrome. In this view, assessment and treatment plans 
should address fluency as well as other goals including the affective reactions, 
cognitive dimensions, and secondary coping behaviors. In this regard, one 
of the major cognitive covert reactions studied in people who stutter is the 
presence of mal-attitude towards speech. A negative speech-related attitude 
can include viewing oneself as a bad communicator, evaluating speech as 
difficult, and being apprehensive in speaking situations (Blood, Blood, 
Tellis, & Gabel, 2001; Mulcany, Hennessey, Beilby, & Byrnes, 2008). The 
relationship between stuttering and negative attitudes towards speech has 
been an issue robustly debated for some time. Research studies have reported 
that children aged three or older are aware of the dysfluency about their 
speech (Ambrose, & Yairi, 1994; Ezrati-Vinacour, Platzky, & Yairi, 2001) 
and moreover a recent meta-analytic review showed the CWS exhibit more 
negative communication attitudes than CWNS from the preschool years 
(Guttormsen, Kefalianos, & Naess, 2015). A measure of communication 
attitudes, such as the Communication Attitude Test for Preschool and Kin-
dergarten Children Who Stutter (KiddyCAT) (Vanryckeghem & Brutten, 
2007), has been shown to meet the need of assessing the attitudes towards 
communication for preschool-age children. Since its first development 
(Vanryckeghem, Brutten, & Hernandez; 2005) the KiddyCAT has prov-
en to be a reliable, valid and stable instrument. Numerous cross-cultural 
investigations evidenced that KiddyCAT scores of CWS are statistically 
significantly higher compared to those of CWNS (Brce, & Vanryckeghem; 
2017; Clark, Conture, Frankel, & Walden 2012; Vanryckeghem, Brutten, 
& Hernandez, 2005; Węsierska, Vanryckeghem, Jeziorczak, & Wilk, 2014). 
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Specifically, Vanryckeghem and colleagues (2005) and Clark and colleagues 
(2012) using the KiddyCAT, compared the speech-associated belief of 
preschool and kindergarten CWS with the speech-associated attitude of 
CWNS. Results suggest that, as a group, the CWS as young as three or 
four have a significantly more negative attitude towards speaking than their 
CWNS peers. It follows that the KiddyCAT could be considered a sensitive 
indicator capable of distinguishing the attitude of fluent children from that 
of CWS. Moreover, Boey et al. (2009) have also found that awareness of 
stuttering is present close to its onset and increases with age. 

Aim

To our knowledge, no evidence-based test is available to investigate 
the speech-associated beliefs of Italian children between the age of three 
and six years, leaving a void in diagnostic and therapeutic decision making. 
Given the broad impact that stuttering typically has on PWS’s cognitive and 
general functioning across the lifespan, it becomes more and more necessary 
for clinicians to have a tool available that will allow the assessment of the 
communication attitude of CWS closer to the onset of the disorder. It was 
the purpose of this study to obtain preliminary normative data for CWS 
and CWNS for the Italian form of the KiddyCAT©, and to determine 
whether CWS differ significantly from CWNS in the extent of reported 
speech-associated attitude in relation to age and gender.

Participants

The Italian form of the KiddyCAT© was administered to 117 kin-
dergarten and preschool-age CWS and 80 CWNS peers between the ages 
of three and six. Age and gender distribution across two groups are sum-
marized in table 1.

The mean age in the CWS sample was 4 years, 8 month and 4 days 
(M = 4,68, SD = 0,90); in the CWNS sample it was 4 years, 6 months and 
3 days (M = 4,51, SD = 0,90). 
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All participants were monolingual native Italian speakers, residing in 
urban and rural areas of North Italy. CWS were recruited over a six-year 
period from a waiting list of three clinical centres: the «Centro Medico 
di Foniatria», which is a private clinic working in collaboration with the 
National Health System in Padova; the «ULSS.17» Monselice (Padova) 
public service; and the «ABC BALBUZIE®», private centre in Torino, which 
offer services of assessment and treatment for stuttering to CWS and their 
families. The CWNS were randomly selected from public kindergarten or 
elementary schools in the Padova and Torino provinces. 

TABLE 1
Descriptive characteristics of participants by group status, age and gender 

Age (years)
CWNS CWS

Total
Male Female Male Female

3 7 5 9 5 26

4 13 12 24 8 57

5 20 13 41 8 82

6 4 6 16 6 32

44 36 90 27

Materials and Procedure 

The KiddyCAT© Communication Attitude Test for Preschool and 
Kindergarten Children who Stutter (Vanryckeghem, & Brutten, 2007) is a 
12-item questionnaire designed to measure the attitude of children towards 
their speech abilities, by asking the child how he/she perceives himself/
herself, as an oral communicator. The test protocol was carefully followed 
when administering the test on an individual basis to each of the CWS and 
CWNS. The preschoolers were asked to respond with «yes» or «no» to 12 
questions about what they think about their talking (e.g. Is talking hard for 
you? Do you like to talk?). The responses indicative of a negative attitude 
are scored as 1 point. Those reflecting a positive attitude toward speech are 
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scored 0. The more negative the communication attitude is, the higher the 
test score. Thus, the range of scores can span between zero and 12. 

Results and Discussion

Descriptive statistics were computed for the KiddyCAT scores of all 
participants. The KiddyCAT score for the entire sample of children ranged 
from 0 to 11, out of a possible maximum score of 12. More specifically, the 
mean KiddyCAT score for CWS was 5.32 (SD = 2.35), with scores ranging 
from 1 to 11, while the average CWNS’ score was 2.30 (SD = 1.72), with 
scores ranging from 0 to 6. Median and modal scores for CWS were 5 and 4, 
respectively, while for CWNS they were 2 and 2. It follows that the average 
score of CWS was 1.75 standard deviations above the mean of CWNS. As 
the score distribution indicates, there was little overlap in the KiddyCAT 
scores of CWS and CWNS. Specifically, the seventy-fifth percentile of the 
CWS falls between the score 7 and 11, while seventy-fifth percentile of 
the CWNS scored below 3. That is to say that, more than 50% of CWS 
had a KiddyCAT score that fell above the mean of the CWNS. Moreover, 
none of the CWS received a score of zero; in contrast, 15% of the CWNS 
indicated a complete absence of negative speech-associated attitude. Based 
on evidence that older children may report more negative communication 
attitude than younger children (Guttormsen et al., 2015) the original groups 
were recoded into younger (from 3 to 4 years, N = 83) and older age groups 
(from 5 to 6 years, N = 114), (see table 2).

TABLE 2
Descriptive Statistics of the KiddyCAT test scores 

for CWS and CWNS by group age and gender

Gender Age Group
CWNS CWS

Mean SD Mean SD

Male Younger (3-4 yrs) 2,50 2,09 4,85 2,04

Older (5-6 yrs) 2,04 1,42 5,70 2,45
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Gender Age Group
CWNS CWS

Mean SD Mean SD

Female Younger (3-4 yrs) 2,35 1,86 5,69 2,78

Older (5-6 yrs) 2,37 1,60 4,50 1,99

Total Younger (3-4 yrs) 2,43 1,19 5,09 2,28

Older (5-6 yrs) 2,19 1,51 5,46 2,40

A three-way analysis of variance (ANOVA) (Group x Age x Gender) was 
performed to determine possible main effects and interactions on KiddyCAT 
scores (dependent variables) of group membership (CWS, CWNS), gender 
(male, female) and age (younger, older) as independent variables. Results 
yielded a significant main effect for group membership in the KiddyCAT 
questionnaire, with CWS obtaining significantly higher mean scores than 
CWNS on both younger and older group, F (1, 181) = 62.56, p = 0.000, 
ηp² = 0.26. No other significant main effects or interaction emerged for 
all remaining factors (all p > 0.05).

Conclusions

The aims of the present study were to obtain normative and compara-
tive data for the Italian version of the KiddyCAT, and to investigate whether 
Italian CWS differ significantly from CWNS on speech–related attitude. 
These results support the notion that preschoolers and kindergartners who 
stutter exhibit a significantly poorer attitude towards speaking than their 
non-stuttering peers do. Moreover, the large effect size of ηp² = .26 for the 
between-group comparison underlines that the difference in the KiddyCAT 
scores of the CWS and CWNS is determined predominantly by group mem-
bership. These results confirmed the results obtained on school-age CWS 
and CWNS by Bernardini, Vanryckeghem, Brutten, Cocco, & Zmarich 
(2009) through the use of CAT (Brutten & Vanryckeghem, 2007), in par-
ticular by revealing no age-related differences on the attitude scores of CWS 
and CWNS between 6-14 years. That is to say that, our data are divergent 
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with those of most of the studies surveyed by Guttormsen et al. (2015), 
which found that the differences in communication attitudes between the 
CWS and the CWNS increased with age. The results of this study could 
have strong clinical implications concerning treatment. Given that research 
increasingly supports the presence of a negative communication attitude and 
belief in CWS as young as three, assessment of the attitudinal dimension of 
this multi-modal disorder is necessary in standard clinical practice.
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Synchronizing International Guidelines for University 
Students Training in Stuttering: The Bulgarian Evi-
dence-Based Practice Perspective
Dobrinka Georgieva1-2, Miglena Simonska1, Rositza Stoilova1

1South-West University “N. Rilski”, Department of Logopedics, Blagoevgrad, Bulgaria; 2Sofia University 
“St. Kl. Ohridski”, Medical Faculty, Hospital Lozenetz, Bulgaria

Introduction

In 2010, the Education Committee of the International Association of 
Logopedics and Phoniatrics (IALP) revised and published the standards for 
initial training in Speech-Language Pathology (SLP) (Cheng, 2010). The 
application of the evidence-based practice (EBP) model in SLP curricula 
was recommended. 

The same year, the European Union Standing Liaison Committee 
of Speech and Language Therapists and Logopedists (CPLOL) developed 
a 4-year project Network for Tuning Standards and Quality of Educational 
Programs for Speech Language Therapists in Europe (2010-2014). Sixty-five 
universities from European Union countries, including South-West Uni-
versity in Bulgaria, were involved in this large project. 

One topic that received a great deal of discussion within the project 
activities was the strong recommendation to apply the EBP model in de-
signing the student curriculum in SLP. 

For Bulgarian clinicians, the EBP paradigm is a new one. There have 
been no more than 10 recent publications in the area of dysfluency, and 
the professional bodies that govern clinical practice in health fields do not 
currently use EBP. Post-graduate training in stuttering is limited and, even 
in among fluency specialist clinicians, there is a tendency for them to adhere 
to one treatment approach, regardless of EBP considerations. 

Aim

To meet international standards, it is necessary to select, introduce, 
and apply specific stuttering interventions that fit within an evidence-based 
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integrated therapy model. The development of clinical outcomes mea-
surement strongly related to the efficacy and effectiveness of these various 
therapy methods is a specific purpose of this study.

The synchronization with IALP and CPLOL guidelines regarding EBP 
implementation in Master’s degree student curricula in SLP is important for 
increasing the quality of student training, as well as for ensuring a positive 
evaluation and accreditation of the SLP program. 

Method

As the leading institution in the training of SLPs in Bulgaria, South-
West University has adopted a strategic 10-year plan (2010-2020) for the 
introduction of EBP assessment and treatment in the three levels of edu-
cation: Bachelor, Master’s and PhD. Specifically, in the Master’s program 
«Logopedics Management in Fluency and Voice Disorders» the following 
EBP «steps» advanced by Law (2002) were followed. 

Accordingly, the research team: (1) formulated a specific question about 
evidence-based stuttering therapeutic programs selection; (2) extracted and 
analyzed data from Web of Science and PubMed for evidence-based methods 
in stuttering intervention; (3) evaluated the quality of the evidence obtained 
at step 2; (4) made a reasonable decision about what programs to use based 
in large part on the evidence identified at step 3; and (5) evaluated the im-
pact and outcomes of the care provided to the clients with stuttering. After 
the 5-step EBP plan implementation, the appropriate changes in student 
curricula for SLP programs were introduced:

1. The research team formulated a specific question about evidence-based 
stuttering therapeutic program selection;

2. Data were analyzed and extracted from the Web of Science and PubMed 
for evidence-based methods with proved effectiveness for treating fluency 
disorders in adults and children;

3. The quality of the evidence obtained at step 2 was evaluated;
4. A reasonable decision about what approach/programs to use in caring 

about the patient with stuttering disorder was made, based in large part 
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on the evidence identified at step 3 (University Master’s degree students 
in SLP were involved in the therapeutic process); and

5. The team (researchers and students in SLP specialty) evaluated the 
impact and outcomes of the care provided to the clients with stuttering. 

After the 5 steps EBP plan implementations the appropriate changes 
in student curriculum for SLP programs were introduced.

Results

The authors found 18 000 citations of the term «evidence-based» in 
published articles using the PubMed database. Lickley (2010) reviewed 162 
articles, resulting in 197 units of analysis. Of these, 39 met the required 
four out of five trial-quality criteria for inclusion as very well research 
based. A literature overview of 94 published articles in the Web of Science 
regarding prolonged speech application in stuttering from 1950-2015 was 
completed, with the first article published in 1973 (Ingham & Andrews, 
1973; Andrews, Guitar, & Howie, 1980). An excellent study on stuttering 
treatment effectiveness was presented by St. Louis and Westbrook (1987). 
Cordes & Ingham (1998) book, Treatment Efficacy for Stuttering, trying to 
identify the most effective procedures that were reported to be associated 
with positive outcomes. Ingham (2003) published in Journal of Fluency 
Disorders an excellent work on Evidence-Based Treatment of Stuttering: I. 
Definition and Application. In 2009 Prins and Ingham illustrated, through 
a historical perspective, how both stuttering modification (SM) and fluency 
shaping (FS) are evidence-based treatments. 

A meta-analysis of stuttering publications indicated that the Lid-
combe program and the La Trobe University Prolonged Speech Intensive 
Treatment (IT) program were among the most effective treatment methods 
(Onslow, Packman, & Harrison, 2003; Onslow, Costa, Andrews, Harrison 
& Packman, 1996; Block, & Dacakis, 2003; Block, Onslow, Packman, Gray, 
Dacakis, 2005). Although only a limited number of articles referencing 
the effectiveness of Van Riper’s non-avoidance approach were found, the 
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method’s long-standing popularity in stuttering therapy was felt to warrant 
its inclusion (Van Riper, 1973).

The following methods for stuttering treatment student’s training were 
included in an experimental process:

•	 	 Lidcombe program for early Stuttering treatment (experimental work 
2010-2014)

•	 	  Non avoidance approach for stuttering intensive treatment in adults 
(experimental work 2010-2014)

•	 	 La Trobe Prolonged speech intensive program for master degree student’s 
delivery (experimental work 2015-2018).

The research was conducted within different international and national 
projects of the University Stuttering Research Center. The research-informed 
teaching component was central in the students’ training. The 10-year 
strategic plan (2010-2020) of the department of Logopedics at South-West 
University accepts an EBP practice implementation in a specialty curricula 
for baccalaureate, Master’s and PhD degrees.

Following 90 hours of preliminary theoretical training in the three 
treatment methods, each of the 26 logopedics students received 136 hours 
of clinical training. Twelve of students were trained at the Bachelor’s level, 
22 at the Master’s level and 3 at the PhD level (see Table 1).

All of 26 students in SLP mentioned in the Table 1 participated in 3 
research projects: (1) Evidence-Based Practice in Fluency and Voice Disorders 
(National Science Fund, 2010-2013); (2) Research-Based Measuring of the 
Stuttering Therapy Outcomes (Ministry of Education and Science project, 
Act 9, SRP A 14/14, 2014-2015); (3) Stuttering Research Management and 
Evaluation (Ministry of Education and Science project, Act 9, SRP A 15/15 
2015-2016). They treated 43 clients with stuttering disorder. The additional 
preparatory training of students outside the official curricula took 90 hours. 
For the direct clinical work the students spent additionally 136 hours. 

Another 7 BA students and 10 professors from the academic staff par-
ticipated in 2 projects: (1) Educational and Research Quality Management in 
the professional Area Public Health – Synchronization with the European and 
International Standards (Act 9, 2010-2011) and (2) Increasing Professional 
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Competences of the Academic Staff – Investment in the Future (BG 05180001-
3.1.09, 2013-2015). Total amount of all projects financing: 300 000 BGN.

TABLE 1
Students in SLP programs involvement in the 

treatment programs during the 8-year period (2010-2017).

BA 
students

MA
students

PhD
students

Number of 
clients

Additional hours 
for students 

theoretical and 
clinical training

Lidcombe pro-
gram

5 indirect 
work 1 16 30/average 42

Non avoidance 
IT program 

5 direct 
work 1 15 30/40

Prolonged 
speech (the first 
student delivery 
program)

2 direct
work

11 direct 
work 1 12 30/54

Total 2 21 3 43 90/136

Final: 26 stu-
dents

Non-avoidance modification approach application results. Fifteen adults 
who stutter (AWS) between 22 and 28 years of age (mean = 25.2 years) were 
enrolled in the IT program. Male female ratio was 4:1. Intensive treatment 
duration was 5 days, stabilization phase after the IT 9 months and follow-up 
data regarding overall effect of the IT included in the 3-year period. 

The duration of disfluencies (DDs) in seconds and the index of dis-
fluencies (ID) were measured. Data showed positive results and significant 
reduction of DDs with respect to after IT and 3 years after the IT (p < .184). 
The overall effect indicates significant fluency changes of ID after IT and 
after 3 years (p < .001), (Georgieva, 2014; Georgieva, 2015a; Georgieva, 
2015b). The final result presents only one initial step in evaluating the 
outcomes obtained by intensive group therapy for adults in Bulgaria. In the 
period of the 3 years post treatment, these positive changes were maintained.
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Lidcombe program application results. Sixteen children who stutter 
(CWS) between the ages of 2 to 7 years (3:1 male/female ratio) were selected 
in for study. Methodology consisted of four main steps: (1) assessment; (2) 
therapy decision-making, (3) implementation of LP, and (4) three years 
follow-up data post treatment. Measurement procedures consisted of the 
disfluency index (DI) and the number of syllables stuttered per minute 
(SSm). During the therapy and post therapy process was found that children 
with mild to moderate stuttering needed about 12 weeks to complete Stage 
1 (treatment period) and children with moderate to severe stuttering and 
with coexisting articulation or language disorders needed longer period to 
complete Stage 1. No significant difference regarding correlation of inter-
vention progress and stuttering severity were found (p > 0.05). Nonetheless, 
the results showed a significant difference between initial and final part of 
the Stage 1 regarding the DI and SSm (p < 0.001). A significant difference 
between initial part of the study and three years after the therapy was found 
(p < 0.001) (Simonska, 2015). In conclusion, the results suggest that by 
implementing Lidcombe program positive results can be obtained early in 
stuttering treatment. Successfully end of Stage 1 and the positive follow-up 
data for the three-year post-treatment period are indicators for program 
inclusion in the Master’s degree curriculum. 

La Trobe University Prolonged speech program application results: Twelve 
AWS (10 males and 2 females) between 18 and 29 years of of age (mean 
= 22.5 years) participated in the study. Each participant had two student 
clinicians allocated throughout the 1-week intensive program. During the 
seven-week follow-up maintenance stage, students provided seven sessions 
of speech therapy support. 

The treatment program was built on the basis of the La Trobe Univer-
sity intensive program of prolonged speech (The La Trobe smooth speech 
clinic. (2015). Percent stuttered syllables (%SS) and naturalness (NA) were 
measured. The percentage SS reduction tendency was maintained also 1 
day before the IT and 36 months after the IT: monologue outside clinic 
(Z = 3. 069; p < 0.01), conversation outside clinic (Z = 3. 064; p < 0.01), 
telephone – home (Z = 3. 063; p < 0.01), and conversation – home (Z = 
3. 063; p < 0.01).
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Results of the Wilcoxon signed rank test revealed that AWS produced 
significantly less %SS from pre-treatment to post-treatment (immediately 
after the IT and 36 months after the IT). We assumed that the %SS de-
creased significantly immediately after the IT, and 36 months after the IT 
regarding to the speech situations (monologue outside clinic (p = 0.435), 
conversation outside clinic (p = 0.021), telephone home (p < 0.05), and 
conversation home (p = 0. 012).

The mean NA score was 6 at pre-treatment, 1.58 immediately after 
the IT, and 2.4 36 months after the IT. The Friedman analyses (p = 0. 
024) showed significant changes (p < 0.05). The Wilcoxon signed rank test 
results also indicated the same trend 36 months after the IT (p < 0.011), 
(Georgieva, Stoilova, & Tcholakova, 2016). The results indicated that the 
group of AWS responded equally well to prolonged speech treatment and 
reduced considerably percentage syllables of stuttering.

The South-West University Master’s and Bachelor’s degree programs 
have developed a new clinical curriculum within the Fluency Disorders and 
Early Stuttering courses for implementing an EBP model following the 
international guidelines. Following the researched based teaching model, 
the Master’s degree curriculum in SLP has been revised to include a new 
course, EBP in Logopedics. 

The clinical hours for direct work with clients were increased to 60 
hours in the sixth semester of study. The students were trained and were 
capable to provide a comprehensive and effective service to preschool, ad-
olescents and adult clients with stuttering disorder. The students were able 
to provide accessible service to clients in a variety of settings. The clinical 
service provided by students in SLP within Stuttering Research Center and 
University Logopedics Center enable the clients to manage their stuttering 
effectively and communicate more freely.

Conclusion 

Student involvement in the adapted models of selected stuttering 
treatment programs as evidence-based learning in a university clinical set-
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ting could be seen as a successful combination of theoretical and practical 
learning. 

We can report an unquestionable benefit to the students as they: (i) 
were well-trained to provide evidence-based assessment (measure percent 
stuttering syllables, index of disfluencies, duration of disfluencies, and 
naturalness) and an intensive treatment for a group of adult clients, who 
were generally left without a speech therapy service in the country; (ii) were 
active participants in group and individual treatment; (iii) were involved in 
such a fruitful combination of research and treatment; and (iv) felt more 
confident using a fluency shaping and stuttering modification models in a 
clinical setting. 
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Investigation of interaction between fluent/dysfluent 
speech and skin conductance level by preschool-age 
children who stutter and who do not stutter
Elka G. Goranova
South-West University «Neofit Rilski», Departament of Speech and language Pathology

Abstract

The present study deals with the phenomenon of stuttering as an 
imbalance between the different functional systems involved in the speech 
behavior. This imbalance can occur when one of the processes involved in 
the speech production, such as breathing, phonation and articulation, as well 
as neural regulation, voluntary motor control, and/or emotional reactivity 
does not function properly. 

The purpose of this study was to identify: (a) in which speech tasks 
the emotional reactivity of children who stutter (CWS) is related to their 
stuttering frequency; (b) how these associations are mediated by a sympa-
thetic arousal. A marker that shows in real-time some imbalance between 
the functional systems when producing speech is measuring the level of 
skin conductance. 

Skin conductance has been used for many years as a sensitive index of 
bodily arousal related to emotion and cognitive processes. The sympathetic 
activity is linked to an emotionally positive state, such as excitement, or a 
negative state, such as fear; both are states of increased arousal (activation) 
and cognitive states. Our results showed that there are differences between 
boys’ and girls’ reactivity at different speech tasks and conditions. Boys 
who stutter were more reactive than girls who stutter, but this difference 
disappeared after physical activity. 

Introduction

The interrelation between the emotional processes and developmental 
stuttering has been of interest over the past decade (e.g., Anderson, Pel-
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lowski, Conture, & Kelly, 2003; Arnold, Conture, Key, & Walden, 2011; 
Choi, Conture, Walden, Lambert, & Tumanova, 2013; Eggers, De Nil, & 
Van den Bergh, 2009, 2010, 2012; Johnson, Walden, Conture, & Karrass, 
2010; Karrass et al., 2006; Ntourou, Conture, & Walden, 2013; Conture, 
E., Walden, T. 2012). Many researchers have concluded that there may be 
a relationship between the two (Conture, Kelly, & Walden, 2013; Jones, 
Choi, Conture, & Walden, in press; Keflianos, Onslow, Block, Menzies, & 
Reilly, 2012). Jones et al. (2014; 2017) noted that physiological findings 
indicate that emotional processes differ between preschool-age CWS and 
their CWNS peers. Their research provides evidence of an interrelation 
between the physiological aspects of young children’s emotion regulation 
and stuttering, and how this interrelation may be connected to children’s 
executive functions. It is a fact that stuttering is quite variable; for example, 
it varies within and between speaking situations (Johnson, Karrass, Conture, 
& Walden, 2009), and the precise reason for such a variation is unclear. 
Emotional reactivity and regulation represent processes that vary in response 
to the changing affective/social contexts of various communicative situations 
and may provide new insights into the variability of stuttering.

Investigated subjects 

The participants were 10 preschool-age children who stutter (CWS) 
and 10 children who do not stutter (CWNS), 5 boys and 5 girls in each 
group. All of them were monolingual native speakers of the Bulgarian lan-
guage. All participants were between the ages of 60-71 months.

Procedures 

The investigation took place in a speech pathology study room with 
no noise. The investigated persons took a seat in a relax chair. After having 
the censors placed, they were asked to stay still for about 3 minutes to adapt 
to the specific experimental conditions. An audio recording including all 
speech tasks was made. Before starting the investigation, the functional 
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parameters (skin conductance level, SCL) at rest were measured in order to 
ascertain the differences in the subgroups of CWS and CWNS.

The speech tasks included: a dialogue, a monologue (400-500 syl-
lables), reading (an unknown text of 500 syllables); diadochokinetic test 
(DDK, Diadochokinesis, Riley & Riley, 1985) fast and continuous repetition 
of a syllable «pa», «ta-ka», and «pa-ta-ka». It was performed before and after 
physical exercising (15 squats for 45 seconds guided by a metronome -1 
squat at every 3 seconds). 

Methods 

The speech of the investigated persons was recorded with a condenser 
microphone PC308 and Audacity 2.0.6 software, a free access and an open 
source software for recording and processing of acoustic signals http://audac-
ity.sourceforge.net/. The recordings were made at 16 kHz and mono mode 
filtered from the background noise of the room recorded just before the start 
of the investigation. The audio tracks were recorded in *.wav format files for 
further processing. A computerized processing of speech recording followed 
when each recording was repeatedly listened to and further processed in 
the Audacity 2.0.6 audio software. Spreadsheets were made in MS Excel 
that fully compute all SSI-4 parameters after importing the text file with 
the transcription of the audio record. The summarized results for the two 
groups were evaluated using different statistical criteria described below. 

Stuttering Severity Instrument-4, (SSI-4) is an instrument for de-
termining the severity of stuttering in children, adolescents and adults in 
four domains of speech behavior: (1) frequency of fluency disorder, (2) 
duration, (3) concomitant movements, and (4) naturalness of the speech 
of the stutterer. The speech tasks are dialogue, monologue and reading. 
The total coefficient (which is equal to the sum of frequency, duration and 
concomitant movements) is presented in percentages that determine the 
severity of stuttering — very mild, mild, moderate, severe and very severe.

The Diadochokinetic test (DDK, Diadochokinesis, Riley & Riley, 1985) 
computes quantitatively and qualitatively the repetition of each syllable and 
determines the articulatory precision, fluency and diadochokinetic rate, 
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i.e., it measures the number of seconds necessary for the pronunciation of 
10 syllables /ta-ka/ and /pa-ta-ka/ before the speech tasks, as well as before 
and after the physical exercise. 

For the functional investigations we used a computerized system for 
registering, monitoring and processing of physiological signals, including 
sensors, hardware BlueTooth Wireless Link hardware (with a range of 
10 meters); AD Card data precision (24 bit); physiological monitoring 
software BioTrace + for NeXus-10 of Mind Media B.V. The system makes 
a polygraphic recording and visualizes the physiological processes of the 
investigated person during the various tasks or at rest. 

Skin Conductance Level Sensor (SCL). A Skin-Galvanic Conductance 
Sensor (128 SPS-samples per second) measures the level of skin conductance 
in microsiemens and after conversion it is visualized in a separate BioTrace 
+ channel. The two electrodes of the sensor are placed on the index finger 
and the ring finger of the left hand.

Statistical methods. Dispersion analysis; Student t-test; Mann-Whitney 
test (U-test); Post Hoc; Kruskal-Wallis; Levene test.

Results

When measuring the baseline SCL at rest (before initiating the stim-
ulus protocol), a difference between CWS and CWNS was observed but 
it was not significant. Despite the observed higher values for SCL at rest 
in CWS, there were children with very high values and children with very 
low values, indicating the high variability within the group. It cannot be 
argued that the CWS children have a higher emotional tension than CWNS. 
While distinguishing the results between the sexes it appeared that girls 
in both groups had higher levels than boys. SCL with DDK0 and DDK1 
showed no significant difference, whereas a significant difference, P = 0.02, 
appeared in DDK2. What must be noted is that in CWNS the articulatory 
skills improved compared to those in CWS, i.e., CWS do not improve 
the articulatory skills after physical exercise. Interestingly, the girls who 
stutter had a considerably worse score after the physical exercise, contrary 
to the boys. In boys, the physical exercise did not improve the DDK test 
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results. When measuring DDK, the children who stutter had an increased 
SCL with all the three diadochokinetic samples — with almost 3 points 
compared to CWNS. The sensitivity of the boys who stutter was far more 
significant compared to that of their peers who do not stutter. SCL values 
for boys who do not stutter were also higher than those of the girls who do 
not stutter. It should be noted that SCL in CWS at DDK2 after physical 
exercise decreases compared to DDK1, while in CWNS SCL increases both 
in boys and girls (Fig. 1).

Fig. 1 SCL during different speech tasks.

GWS (girls who stutter); BWS (boys who stutter); GWNS (girls who 
do not stutter); BWNS (boys who do not stutter); WCT (word color test); 
DDK (Diadochokinesis before physical exercising).

There were significant differences between SCL of BWS and BWNS 
at performing monolog (p = 0,028), WCT (p = 0,023) and DDK before 
physical exercising SD (p = 0,017). Furthermore, significant differences 
between BWS and GWNS at performing WCT (p = 0,029) and DDK 
before physical exercising (p = 0,014) were observed. After physical exer-
cising these differences were not significant anymore. The values of SCL 
at physical activity were for GWS (8,19; STD = 4,7; n = 5), BWS (8,65; 
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STD = 3,16; n = 10), GWNS (5,67; STD = 1,68; n = 6), BWNS (6,43; 
STD = 2,16; n = 11).

Discussions

After physical exercise, CWNS reduced SCL, which possibly reduced 
the psycho-emotional tension. Physical exercises are used in speech therapy 
in order to reduce the overall psycho-emotional tension, but there is not a 
differentiation between the genders. A significantly higher number of cor-
relations between speech and functional parameters in CWS compared to 
CWNS was observed. There are objectively measurable functional parame-
ters, such as SCLs, that correlate to a high degree with the improvement or 
the deterioration of CWS speaking skills. This makes it possible to identify 
subgroups with CWS and help to develop a differentiated approach regarding 
the therapy of boys and girls who stutter.

Conclusions

The present study assessed SCL during a speaking task, but did not 
assess the association between these physiological measures and sample of 
stuttering. Boys who stutter were more reactive than girls who stutter, but 
this difference disappeared after physical activity. 
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Background

Studies in the instrumental evaluation of verbal fluency in stuttering 
have increased significantly in recent years. The most important parame-
ters taken into consideration by these studies are the electroacoustic ones 
and concern the temporal aspects of the language, the variation of the 
fundamental frequency and the modification of the prosody of the speech. 
Although the opinions available in the literature are conflicting, the pos-
sibility of using these objective parameters to monitor the progression of 
the disorder, in the evaluation of the results of the rehabilitative treatment 
and in the follow-up has been highlighted (Hall et al., 1992, Maruthy et 
al., 2017). Among several alternatives for stuttering rehabilitation of school 
aged children are treatments based on breathing control. According to some 
studies, in fact, the reason behind typical locking is a deficit in the control 
of airflow that leads to the forceful and unpredictable closure of the vocal 
cords (Radford, 2016; Schwartz, 1991). Stendoro-Rocca method (SRM) 
could be included in speech motor interventions, which work on the con-
struction of fluency through the shape of breathing, vocal cords vibration 
and articulation of sounds. These therapies have been recently reviewed as 
keeping good fluency maintenance in children (Baxter et al., 2016). Ac-
cording to ex-stutterers at follow-up evaluations, another important factor 
for recovery is the support felt by the relationship with the clinic and with 
other patients (Baxter et al., 2016).
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Introduction

Stendoro-Rocca method (SRM) is a rehabilitation method for the 
person who stutters (PWS) developed in the 1980’s. It is designed for PWS 
aging from 7 years to adulthood and it is structured in 17 sessions, twice a 
week, lasting 90 minutes each. SRM is held in small group (3-6 PWS) with 
the support of both a Speech and Language Pathologist (SLP) and a child 
Psychologist. The SRM is based on the acquisition of pneumo-phonatory 
control before speech block and its application in different communication 
contexts and emotional situations. During treatment the PWS are invited 
to practice at least three times a day at home for a total amount of at least 
45 minutes. To the best of our knowledge no data exist on the effects of 
SRM on overt and covert symptoms.

Objective

The aim of the study is to analyze the effect of SRM on overt and 
covert symptoms in a group of 9 PWS. 

Method

9 pws, (8 males, 1 female), aged 8-19 years of age, divided in 3 
groups of 3 PWS each, were included in the study. Inclusion criteria were 
diagnosis of stuttering according to DSM-V criteria. PWS with cognitive 
and/or relational disorders were excluded. Overt outcome measures were: 
acoustic parameters and fluency measures (% of stuttered syllables, %SS, 
during reading and conversation). Acoustic analysis was examined on these 
parameters: F0, Shim% and Jitt% of a sustained /a/; VOT of the syllable 
/ta/ during the repetition of a standard sentence; prosody parameters like 
«duration», «dB range» and «mean F0» measured on the same sentence; F2 
transition, measured by variation in Hz extent and duration in the vowel 
/u-i/. With regards to covert symptoms, they were analyzed only in the 6 
PWS younger than 16 years of age with these questionnaires: CAT (Com-
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munication Attitude Test), SSC-ER (Speech Situation Checklist-Emotional 
Reaction) and SSC-SD (Speech Situation Checklist – Speech Disruption). 
The other 3 PWS, aged 18-19, were examined through the OASES ques-
tionnaire (Overall Assessment of the Speaker’s Experience of Stuttering). 
These data weren’t considered in regards to statistic analysis because of the 
exiguous sample. For acoustic analysis the software PRAAT 6.0,23 and 
IC ICD PX 370 Sony microphone were used. Each PWS was assessed 
before the treatment (T0), at the end (T1) and 2 months after the end of 
the treatment (T2). Scores at T0, T1 and T2 were compared through the 
Wilcoxon test, with Bonferroni’s correction. 

Results 

A significant improvement (p < 0,05) for all acoustic measures, except 
for %Jitt and variation of «mean F0» and «duration» in the sentence (p > 
0,05), was found when comparing measurement at T0 and T1. F0 scores 
improved from 195,3 to 177,47 respectively at T0 and T1; %Shim scores 
improved from 7,347 to 5,586 respectively at T0 and T1; %Jitt scores 
improved from 0.393 to 0.370 respectively at T0 and T1; VOT scores 
improved from 24,12 to 18,70 respectively at T0 and T1; F2 transition 
scores improved in frequency extent from 1175,1 to 1463,7 and from 
48,28 to 47,88 in duration, both respectively at T0 and T1; «dB range» 
in the sentence improved from 24,05 to 30,17, «duration» of the sentence 
raised from 184,5 to 190,75 ms and «mean F0» of the sentence increased 
from 192,62 to 196,28 respectively at T0 and T1. With respect to fluency 
analysis, a significant improvement (p < 0,05) was found in T0-T1 com-
parisons both in conversation and reading. T2 detection data, instead, were 
statistically significant only when compared to T0, while clinically relevant 
but statistically not-meaningful (p > 0,05) if compared to T1 measures. 
Median %SS in reading improved from 11,44, to 2,46 to 2,76 respectively 
at T0, T1 and T2; median %SS in conversation improved from 9,80, to 
3,08 to 3,89 respectively at T0, T1 and T2. Covert symptoms underwent 
a remarkable improvement, both in statistical and clinical point of view. 
CAT scores improved from 4,49 standard deviation (ds) to 1,89 ds and to 



Posters 269

0,01 ds respectively at T0, T1 and T2 (p < 0,05); SSC-ER scores improved 
from 1,93 ds to 0,78 ds and to -0,28 ds respectively at T0, T1 and T2 (p 
< 0,05); SSC-SD scores improved from 9,94 ds to 5,95 ds and to 3,01 ds 
respectively at T0,T1 and T2 (p < 0,05). 

Discussion 

Limitations of the study are the limited number of PWS included, 
and the absence of a control group. Preliminary data suggest a positive 
effect of SRM on PWS; results were maintained 2 months after the end of 
the treatment, suggesting a possible long lasting effect. Future studies are 
needed including a control group and with a longer follow-up to further 
analyze the effect of SRM on PWS.

Bibliography

Baxter S., Johnson M., Blank L., Cantrell, A., Brumfitt, S., Enderby, P., & Goy-
der, E. (2016) Non-pharmacological treatments for stuttering in children 
and adults: a systematic review and evaluation of clinical effectiveness, and 
exploration of barriers to successful outcomes. National Institute for Health 
Research, 20(2), 5-83.

Hall, K. D., & Yairi, E. (1992). Fundamental Frequency, Jitter, and Shimmer in 
Preschoolers Who Stutter. Journal of Speech and Hearing Research, 35(5),1002-8.

Maruthy, S., Venugopal, S., and Parakh, P. (2017). Peech Rhythm in Kannada 
Speaking Adults Who Stutter. International Journal of Speech-Language Pa-
thology 19(5), 529-37.

Radford, N. T. (2016). A Research Note to Encourage Study of Speech Breathing 
in Children Who Stutter. Perceptual and Motor Skills, 123(1), 277-278.

Schwartz, M. F. (1991). Stutter no more. New York: Simon & Schuster.



270 Proceedings of the 3nd International Conference on Stuttering

Temperament Factors Affecting Quality MRI Data Ac-
quisition with Preschool-aged Children Who Stutter
Chelsea Johnson*1, Gregory J. Spray*1, Erica Lescht1, Ho Ming Chow2, & Soo-Eun Chang3

*Co-author - 1Michigan State University, Department of Communicative Sciences & Disorders, USA; 
2Nemours Children’s Hospital, Wilmington, USA; 3University of Michigan State University, Department 
of Psychiatry, USA

Abstract

Conducting MRI research with children can be particularly challenging 
in part due to excessive movement that negatively affects image quality. The 
current study examined whether measures of temperament could predict 
in-scanner movement in preschool-aged children who do and do not stutter. 
No behavioral differences were observed on measurements of temperament 
between children who do and do not stutter; however, it was found that 
temperament composite scores uniquely predicted head movement greater 
than .5 mm inside the MRI. Moreover, the degree to which composite scores 
contributed to movement within the MRI were different between groups 
of children who do and do not stutter. 

Introduction

Magnetic resonance imaging (MRI) is an important tool to examine 
the structure and function of the brain in-vivo. In recent years it has been 
increasingly used to study brain development in children with and without 
neurodevelopmental disorders, such as stuttering. To date, the vast majority 
of MRI studies in stuttering have involved adults. A potential reason for the 
lack of neuroimaging studies with children may be the myriad of difficulties 
that can be encountered when scanning young children. For example, some 
researchers have suggested that it may be necessary to collect an additional 
20-40% more participants due to potential unusable MRI data due to 
movement artifacts in children 4-6 years of age (Yerys et al., 2009). How-
ever, stuttering onset typically occurs in children even younger, between 
the ages of 2-4 years (Yairi, Ambrose, Paden, & Throneburg, 1996). This 
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further complicates MRI data collection in children who stutter (CWS), 
as some studies have found that children 2-3 years of age have lower MRI 
success rates than children who are 6-7 years old (Malisza, Martin, Shiloff, 
& Yu, 2010). 

Other factors, such as feelings of anxiety attributed to MRI procedures 
and poor tolerance of the loud scanner noise, have also been found to nega-
tively affect a child’s ability to participate in an MRI study (Marshall, Smith, 
& Weinberger, 1995; Tyc, Leigh, Mulhern, Srivastava, & Bruce, 1997). 
These studies point to the importance of measuring baseline temperament 
for a child’s reaction to scanning; however, to the authors’ knowledge, 
only one study has looked at temperament directly in the context of MRI 
scanning. Cahoon and Davison (2014) found that the highest predictors 
of movement during MRI scanning procedures in preschool-aged children 
were poor attentional and adaptability skills. Interestingly, similar traits have 
been noted in CWS, such as increased negative affect, decreased inhibitory 
control, and difficulty shifting attention, when compared to children who 
do not stutter (Eggers, De Nil, & Bergh, 2010). This suggests that if tem-
perament, especially relating to attentional and adaptability skills, serves 
as a factor in the successful collection of MRI data, special considerations 
may need to be considered when preparing younger children, specifically 
those who stutter, for MRI scans.

The aim of the current study was to test whether scores on different 
temperament dimensions measured with the Child Behavior Questionnaire 
(CBQ; Rothbart, 2000) can predict the likelihood of completing a suc-
cessful MRI scan in children who stutter and children who do not stutter 
(CWNS). We hypothesized that, behaviorally, children who do and do not 
stutter would differ on measures of negative affect, inhibitory control, and 
attentional focusing. Furthermore, we hypothesize that children who stutter 
will have different temperament factors affecting MRI scans than CWNS.

Method

A total of 44 children participated in the study. All were part of a 
longitudinal study, and separated into two groups: children who stutter (n 
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= 22; mean age = 59.6 months, SD = 15.0 months) and children who do 
not stutter (n = 22; mean age = 58.7 months, SD = 13.8 months). Informed 
consent was obtained and the Institutional Review Board at Michigan 
State University approved all procedures of the study. All children were 
monolingual native English speakers, without concomitant developmental 
or psychiatric disorders, had normal vision, hearing, developmental his-
tory, and performed within the average range on tests of intelligence and 
expressive/receptive language. Consistent with previous studies, stuttering 
diagnosis was determined if a child produced at least three stuttering-like 
disfluencies per 100 syllables during a narrative task, spontaneous speech/
language sample with a clinician, and the child’s parent (Ambrose & Yairi, 
1999), and parent and clinician confirmed stuttering status. 

Temperament was measured using 15 variables from the CBQ (Roth-
bart, 2000) including: (1) activity level, (2) anger/frustration, (3) approach, 
(4) attentional focusing, (5) discomfort, (6) falling reactivity and soothability, 
(7) fear, (8) high intensity pleasure, (9) impulsivity, (10) inhibitory control, 
(11) low intensity pleasure, (12) perceptual sensitivity, (13) sadness, (14) 
shyness, and (15) smiling and laughter (for a description of each variable, 
see (Rothbart, 2000)). Additionally, three composite scores were calculated, 
which included (A) effortful control, (B) negative reactivity (affectivity), 
and (C) extraversion/surgency (see Table 1 to see how composite scores 
were calculated). 

TABLE 1
Formulas used to calculate each composite score 

Composite Score Formula

Effortful Control Attentional Focusing + Inhibitory Control + Low Intensity Plea-
sure + Perceptual Sensitivity

4

Negative Reactivity Anger/Frustration + Discomfort + Fear + Sadness + (8 – Fal-
ling Reactivity & Soothability) 

5

Extraversion & Sur-
gency

Activity Level + High Intensity Pleasure + Impulsivity + (8 – 
Shyness)

4
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All behavioral testing in the study took place prior to MRI scanning. 
In addition, children completed a mock MRI scan prior to scanning to 
desensitize them to the sounds of the scanner and have them practice re-
maining still inside of the scanner. 

All MRI scans were acquired using a 3T GE Signa HDx MRI scanner 
(GE Healthcare) at Michigan State University in the Department of Ra-
diology. During scanning, a trained clinician sat by the child throughout 
the duration of the scan to ensure the child remained calm and to remind 
them to keep still. Following the scan, each child’s resting state functional 
MRI (fMRI) data were examined for head motion. A threshold of 0.5 
millimeters (mm) was used to define significant movement, estimated by 
the misalignment of MRI volumes. 

Behavioral data collected from the CBQ were analyzed to compare the 
two groups. To correct for multiple comparisons, a Bonferroni correction 
was used to control for a Type I error across the 15 variables (a threshold 
of p < .003 was used to determine significant differences). A generalized 
linear model with a Poisson distribution was used to assess how each com-
posite score from the CBQ was a significant predictor of movement during 
scanning. Each composite score served as the independent variable, while 
number of fMRI volumes with movement greater than or equal to 0.5 mm 
was used as the dependent variable.

Results

Preliminary analysis was conducted to determine which behavioral 
measurements differed between children who stutter and fluent peers. 
First, normal distribution of the variables were assessed by means of the 
Shapiro-Wilk test. The following variables failed the test of normality: low 
intense pleasure, high intensity pleasure, smiling and laughter, and the 
composite effortful control. After statistical analysis was completed, it was 
found that the children who stutter and children who do not stutter do 
not differ on any CBQ measure of temperament, regardless of Bonferroni 
correction (all p values > .05). There were no significant differences found 



274 Proceedings of the 3nd International Conference on Stuttering

between children who stutter and children who do not stutter on any CBQ 
subtest score or composite score. 

A generalized linear model with Poisson distribution was completed 
separately for each group to determine if composite scores from the CBQ 
were a significant predictor of movement during MRI scanning. The anal-
ysis revealed that each of the composite scores from the CBQ (i.e., effortful 
control, negative reactivity, and extraversion/surgency), are significant pre-
dictors of .5 mm of movement during scanning in all children, regardless 
of stuttering status (Table 2). However, the degree to which movement can 
be predicted was quite different. 

TABLE 2
Significant temperament scores affecting MRI movement. The following table 

lists significant predictors of MRI movement greater than .5 mm for children who 
stutter (CWS) and children who do not stutter (CWNS). Standard error, SE

Composite
CWS CWNS

Beta SE p-value Beta SE p-value

Effortful Control -.672 .08 < .001 -.475 .05 < .001

Negative Reactivity -.149 .05 < .01 .129 .05 .01

Extraversion & Surgency - .323 .05 < .001 .472 .06 < .001

In children who do and do not stutter, the regression analysis showed 
that increases in effortful control was significantly associated with decreased 
percentage of movement. It was determined that measures of effortful control 
are more impacted in CWS (B = -.672, SE = .08 p < .001) than in CWNS 
(B = -.475, SE = .05 p < .001). 

Interestingly, negative reactivity and extraversion/surgency scores im-
pacted the two groups differently. For children who stutter, an increase in 
negative reactivity was significantly associated with decreases of movement 
inside the scanner (B = -.148, SE = .05 p < .01). However, the analysis 
showed that on the same test measures, CWNS show increases in move-
ment with increases on measures of negative reactivity (B = .129, SE = .05 
p = .01). The same trend was seen on measures of extraversion/surgency, 
with CWS showing decreases in movement with increases on measures of 
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extraversion/surgency (B = -.323, SE = .05 p < .001), and CWNS showing 
increased movement with increases on the same assessment (B = .47, SE 
= .06 p < .001). 

Discussion

The results of the current study show that temperament, as measured 
by the CBQ, does not differ between children who do and do not stutter. 
In an earlier study by Eggers and colleagues (2010), it was reported that 
negative reactivity and effortful control composite scores, in addition to 
inhibitory control, attentional shifting, anger/frustration, approach, and 
motor activation, were significantly different between groups of children 
who do and do not stutter. Lack of group differences based on the temper-
ament scores may be because the CBQ measures are not sensitive enough 
to measure subtle differences in temperament at this age, or it might be that 
the children who stutter have not yet developed adverse feelings associated 
with stuttering.

Although there were no behavioral differences between the two groups 
on CBQ scores, each composite score examined in the current study was 
associated with movement within the scanner for both groups. Across both 
groups, increases in effortful control was negatively associated with head 
movement in both groups. Increased negative reactivity and extraversion/
surgency scores were negatively associated with the extent of head movement 
in children who stutter but positively associated in children who do not 
stutter. The current study is in agreement with previous studies that suggest 
consideration of temperament is important when scanning young children. 

Conclusion

The results of the current study suggest that assessing temperament 
prior to MRI scanning may help predict whether a child will tolerate the 
MRI procedures and stay still throughout the scanning session. The ability 
to predict scanning success in pediatric populations has the potential to help 
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maximize quality data collection and in turn increase the scientific com-
munity’s understanding of complex neurodevelopmental disorders. Future 
studies are needed to examine how variables such as age, sex, temperament, 
may contribute to scanning quality. 
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Abstract

As the world’s population grows increasingly bilingual, speech-language 
pathologists will be met with the task of assessing and treating bilingual indi-
viduals who stutter. At this time, however, more research on cross-linguistic 
correlates is needed, as a second language provides a litmus test of sorts from 
which to make clinical judgments regarding fluency breakdowns, as well 
as contributes to research on fluency disorders, most of which have been 
conducted on monolingual English speakers (Van Borsel, Maes, & Foulon, 
2001). Current research involving monolingual and bilingual individuals 
who stutter has shown that the following linguistic conditions contribute 
to increased stuttering behaviors: the initial sound of a word (Wendell, & 
Brown, 1935; Morrish, Nesbitt, & Zsilvavecz, 2017); the length of the 
word (Brown, & Moren, 1942; Schafer, & Robb, 2012); the position of 
the word in a sentence (Brown, 1938); the grammatical class of the word 
(Brown, 1937; Maruthy Raj, Geetha, & Priya, 2015) and the accent pattern 
of the word (Brown, 1938; Schafer & Robb, 2012). Additional research 
in this area has shed light on other linguistic components eliciting higher 
stuttering occurrences, such as syntactic complexity (Blood, & Hood, 1978; 
Bloodstein, 1974), word familiarity (Hubbard, & Prins, 1994), and language 
familiarity (Lim, Lincoln, Chan, & Onslow, 2008a).

Because stuttering presents across cultures, languages, and in both 
monolinguals and bilinguals (Van Borsel et al., 2001), there is an ev-
er-growing need for research and practices that support bilingual PWS 
in assessment, diagnosis, and treatment. Stuttering often manifests in 
different ways depending on the language and the speaker’s proficiency in 
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that language (Kohnert, & Medina, 2009). Thus, cross-linguistic research 
involving bilinguals who stutter (BWS) provides clinicians working with 
such populations more informed treatment decisions and an awareness of 
how stuttering can manifest in either of the client’s languages, one or both 
of which may not be the same as the clinician’s. Presently, the research is 
limited to few languages and populations and, at this time, Polish-English 
BWS have not been studied cross-linguistically. 

This research study examines the types and frequencies of stuttering, 
normal disfluencies, and speech rate in Polish-English bilingual adults 
who stutter across a variety of speaking situations. The Polish and English 
languages differ in phonetic, morphosyntactic, and suprasegmental fea-
tures. For example, the following cross-linguistic differences can be noted: 
increased consonant clusters in Polish compared to English, less rigid 
syntactic structure in Polish compared to English, and more varied stress 
patterns in English compared to Polish. If these linguistic features contribute 
to increased disfluencies, as other studies have shown, then comparing the 
speech of Polish-English bilinguals who stutter across various speech tasks in 
both languages may provide further information regarding these linguistic 
correlates and aid clinicians and researchers working with bilingual individ-
uals who stutter. The study will address the following research questions: 
(1) Are there particular phonetic and morphosyntactic correlates that are 
more salient cross-linguistically and therefore evoke more stuttering? (2) 
Do language familiarity and language proficiency contribute to the types 
and frequencies of stuttering behaviors in bilinguals who stutter? 

Participants involved in the study were all native Polish speakers who 
spoke English as a second language at an intermediate level or higher, were 
diagnosed with a developmental stutter, and were at least 18 years old. Re-
cruitment involved contacting various stuttering support groups throughout 
Poland via e-mail as well as posting on their social media pages and websites. 
Interested participants were e-mailed a consent form and language history 
and stuttering experience questionnaire to complete. The questionnaire was 
used to provide demographic data as well as to exclude participants who 
were not diagnosed with developmental stuttering and who did not fulfill 
the Polish-English bilingual requirements. The study took place via Skype 
at a mutually convenient time between the participant and the researcher 
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and was recorded for later review. An English language proficiency cloze test 
(Taylor, 1953) was first given to ensure that participation criteria were met 
for intermediate English language proficiency. If a score of at least 50% was 
obtained, participants were then asked to read a passage aloud and engage 
in monologue and dialogue speaking tasks in order to collect a 200-word 
speech sample in both Polish and English. All tasks were randomized for 
each participant for language (English and Polish), order of administration 
(reading, monologue and dialogue), and set of monologue images and 
dialogue topics to minimize the possibility of an order effect. 

Data analysis is currently in progress and will be available for the 2018 
International Conference on Stuttering.
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Adults’ Use of Stutter-Contingent Recasts: Fluency-fa-
cilitation in preschoolers who stutter
Lisa LaSalle
University of Redlands, Communication Sciences and Disorders Department

Abstract

No evidence exists to support the oft-recommended technique of «re-
casts», reproductions of mostly the same words in a preschooler’s utterance 
by the adult. The purpose was to investigate adult recasts contingent on 
children’s stuttered utterances to determine their fluency facilitating effect. 
Eleven boys and three girls who stutter (M = 34 mos; R = 28-45 mos) inter-
acting in free-play with a mother, father, and/or investigator were available 
via transcriptions on FluencyBank.org. Fluent and stuttered syllables were 
counted immediately following the stutter-contingent recast or non-recast 
up until and including when the child produced another stuttered utterance, 
or the adult produced a follow-up utterance. The hypothesis that stut-
ter-contingent recasts are fluency facilitating was supported, whereby only 
six stutter-like disfluencies (SLDs) occurred in child speaking opportunities 
following a corpus of 58 recasts, versus 80 SLDs in the 85 post-non-recast 
child speaking opportunities, indicating a significant difference (χ2 (1) = 
652.2; p < 0.0001). Also, percent syllables stuttered (%SS) immediately 
following a stutter-contingent recast averaged only 2% (R: 0-20%), vs 
after a non-recast, %SS was 11% (R: 0-28%). Future directions are dis-
cussed, including the use of a natural rate of stutter-contingent 2 recasts : 
3 non-recasts per 300 syllables versus a 5:0 or 5:1 rate which could be used 
to compare overall child speech fluency and related behaviors. 

Introduction

Our current understanding of clinical intervention best practices 
with preschoolers who stutter has reached a more satisfactory stage of 
development than was true a decade ago. Treatment, for example, is better 
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understood. Authors of a recent multicenter randomized control trial com-
paring Direct to Indirect approaches found that both are equally effective 
(de Sonneville-Koedoot, Stolk, Rietveld, & Franken, 2015; Franken, de 
Sonneville-Koedoot, Stolk, Rietveld, & Bouwmans-Frijters, 2015). We 
are better able to prevent chronic stuttering through treating preschoolers 
who we accurately identify. However, understanding why treatment works, 
is the slower stage of development. One problem addressed by de Sonne-
ville-Koedoot et al. (2015) is determining what mechanisms are responsible 
for the efficacy of the two treatments. In the Direct/Lidcombe approach, 
the main mechanism at work could be the behavioral shaping effects of a 
response contingent stimulation, operant conditioning paradigm. For the 
Indirect/Demands-Capacity Model approach, the mechanisms are thought 
to be cognitive, linguistic, and/or psychosocial matches of environmental 
demands to the child’s capacities. Not enough research supporting these 
speculations is available.

In terms of the Indirect approach, determining efficacious and natural-
ly-used parental strategies such as slow rate model or recasts would allow us to 
help parents help their children speak more fluently (e.g., Yaruss, Coleman, 
& Hammer, 2006). While there is evidence on the effect of slow rate on 
preschoolers who stutter (e.g., LaSalle, 2015), only recommendations with 
no evidence are found in the preschool stuttering therapy literature for a 
technique known as «recast» (e.g., Yaruss et al., 2006; Stuttering Foundation 
of America [SFA], 2018). «Recasts» are either imitations or re-statements 
of what a child has just said disfluently, using most of the same words just 
produced by the child (e.g., Child: «I-I-I-I got a red one!», Adult: «You got a 
red one. I got a blue one»). Recasts might serve a cognitive/semantic function 
(e.g., which color), a linguistic function (e.g., morphosyntax: I have x; You 
have y); or even a psychosocial one (child feels, accurately, that the adult is 
listening to him/her). 

Weiss (2002) found no difference in the frequency or types of recasts 
parents of school-age children who stutter use compared to parents of 
normally fluent children. However, she noted that stuttered utterances did 
not serve as «platform» utterances for recasts, implying that they could, 
especially for preschoolers who stutter. Franken et al. (2015) include recasts 
as a technique within the Indirect/Demands-Capacity Model approach. To 
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date, recasts have only been studied in the language literature. Any mention 
of recasts found in the stuttering literature are only about school-age children 
(Weiss, 2002) or as unfounded recommendations (SFA, 2018). Thus, the 
research question was: Do preschoolers who stutter show greater fluency 
following adults’ use of stutter-contingent recasts compared to non-recasts? 

Methods 

Fourteen preschoolers who stutter, three girls and eleven boys, mean 
age of 34 months (Range: 28 to 45 months), were selected on the basis of 
producing greater than 3 stutter-like disfluencies (SLDs; i.e., whole-word 
repetitions, sound-syllable repetitions, audible sound prolongations and 
blocks) per 100 syllables from FluencyBank, part of Talkbank.org (Bern-
stein, & MacWhinney, 2018; https://fluency.talkbank.org/browser/index.
php?url=Password/Ratner/intake/). The transcripts and videos of free-play 
included one to two adults, clinician, mother and/or father, and the two- to 
three-year-old children who stutter produced an average of 580 syllables, 
with range of 193 to 1029 syllables. These children produced an average of 
8.3 SLDs (Range: 4-16) and 3.7 (Range: 1-13). Other disfluencies (ODs; 
phrase repetitions, revisions, interjections) per 100 syllables of conversa-
tional speech during free-play interactions. A child’s stuttered utterance was 
operationally defined as: (a) greater than one word in length; (b) including 
one or more SLDs. ODs may be included in these stuttered utterances with 
the SLDs. A stutter-contingent recast (R) was operationally defined as an 
adult utterance that: (a) immediately followed the child’s stuttered utterance; 
and (b) included 50% or greater of the original morphemes in the child’s 
utterance. Adult Non-recasts (NRs) needed to: (a) also immediately follow 
the child’s stuttered utterance; and (b) include less than 50% of the original 
morphemes in the child’s utterance. Back-channeling (e.g., hmm, huh) ut-
terances were excluded. Also excluded were all instances in which a child’s 
stuttered utterance was immediately followed by another child utterance, 
and when an adult recast was followed by another adult utterance, etc. 

An average of 4.1 (Range: 1-6) stutter-contingent recasts that included 
child speaking opportunities were identified across the 14 children, a total 
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of 58 for the corpus. An average of 6.1 (Range: 1-16) Non-recasts, also 
only those that included child speaking opportunities, were identified for 
a total of 85 for the corpus. Fluent and stuttered syllables were counted 
immediately following the stutter-contingent Recast or Non-recast up until 
and including when the child produced another stuttered utterance, or the 
adult produced a follow-up utterance. There was no control group in this 
preliminary project such as Weiss (2002) used because the present research 
question was about stutter-contingent recasts that could lead to better un-
derstanding treatment improvement and mechanisms. A chi-square goodness 
of fit test was calculated comparing the occurrence of fluent vs stuttered 
syllables post-recast vs post-non-recast of the child’s stuttered utterances. 

Results

As can be seen in Table 1, the Chi-square goodness of fit test revealed 
significant deviation from the hypothesized values (χ2 (1) = 652.2; p < 
0.0001), whereby only six stutter-like disfluencies (SLDs) occurred in a 
corpus of 58 recasts, versus 80 SLDs in the 85 non-recast child speaking 
opportunities. The children’s percent syllables stuttered (%SS) immediately 
following a stutter-contingent recast averaged only 2% (Range: 0-20%), 
whereas immediately following a non-recast, %SS averaged 11% (Range: 
0-28%). 

Discussion

The preliminary results presented here support an affirmative answer 
to the research question posed: Preschoolers who stutter show significantly 
greater fluency following adults’ use of stutter-contingent recasts compared 
to non-recasts. Present findings allow us to speculate that recasts could be 
one of the mechanisms at work in the Indirect approach to treating pre-
schoolers who stutter. It is interesting to note that the children’s percent 
syllables stuttered immediately following a stutter-contingent recast averaged 
only 2%, which would be considered within normal limits, even though 
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this was based on a corpus of 340 syllables across the fourteen preschoolers 
who stutter. 

TABLE 1
Chi-square goodness of fit data for the stuttering like disfluenCies (sld) per syllables 
(syl) from a Corpus of 143 Child-speaking opportunities following a stutter-Contingent 

reCast (r) and non-reCast (nr) in 14 presChoolers who stutter1 

Syl Obs-SLD freq Exp-SLD freq Exp-SLD% %Dev Stand-Res

R 340 6 10.88 43/340 -44.85% -1.48

NR 469 80 7.88 43/469 915.23% 25.69

Sums: Chi-square:

Observed freq= 86 corrected for continuity= 652.21

Expected freq= 18.76 uncorrected= 661.75

Expected prop= 0.22 df= 1

p< 0.0001

The present data are considered preliminary as they are only based 
on fourteen two- to three-year olds, and they are descriptive, not experi-
mental. Other caveats include the restricted ages of the children, just 2- to 
3-year olds, when the field is lacking data about recasts in the 4-year-old 
to school-age population. Another caveat that likely occurred with the Flu-
encyBank samples due to the young age of the preschoolers was involving 
more than one adult in various segments of the samples. Determining the 
fluency-facilitating effectiveness of recasts is tedious analysis and does not 
appear to be easily done in a clinical setting for purposes of trial therapy or 
dynamic assessment. First, excitement, length and complexity of utteranc-
es, and other psycholinguistic factors are known to confound the child’s 
fluency. Second, a common pattern seen in the present analysis would be 
for the child to stutter, the parent to recast or do a near-recast (i.e., < 50% 

1 Freq = Frequency; Exp = Expected; N = Nonrecast (stutter-contingent); Obs = Observed; 
prop = proportion; R = Recast (stutter-contingent); Stand-Resid = Standardized Residuals; 
SLD = Stutter-like Disfluencies; Syl = Syllables; %Dev = Percentage Deviations. 
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of original morphemes), and the child to simply respond with «yeah», or 
«uhhuh», and then the parent spoke again. This one-word affirmation of 
being listened to could itself be fluency facilitating, but would require longer 
speaking opportunities in the children. A transcript sample of one of the 
eight recasts from the corpus that led to a stuttered utterance, exemplifying 
both of these points, was as follows: 

*CHI: M-m-m mighty m-m-m-m-m machine [Child stutters] 

*FAT: You like mighty machine ? [Father recasts] 

*CHI: T-t-t they a show and rewind [Child stutters]

*MOT: And we will rewind it ? [Mother non-recast -1/5 of original morphemes]

*CHI: yeah  

The current findings point to the need for a future treatment effi-
cacy design in which parents would be trained with good fidelity to use 
stutter-contingencies at a ratio of 2 recasts : 3 non-recasts per about 300 
syllables (i.e., found here were 4R:6NR per ~600syl) in a control condition 
versus almost all stutter-contingent recasts (5:0 or 5:1) in an experimental/
treatment condition. The Indirect approach (de Sonneville-Koedoot et al., 
2015; Franken et al., 2015) could be made more efficient by training parents 
on stutter-contingent recasts once we know more about their fluency-facil-
itating effect. In conclusion, stutter-contingent recasts serve functions that 
if better understood, we could harness in our treatment approaches with 
young preschoolers at risk to continue stuttering. 
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Childhood stuttering – validation of a pamphlet to pae-
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Abstract

The paediatrician is the first professional that parents seek when a child 
begins to stutter. These professionals need evidence-based information, in 
order to help parents and, thus, minimize the impact of stuttering.

The purpose of the present research was to develop and validate a 
pamphlet with information for paediatricians.

A two-step content validity method was implemented. A panel of 
experts, comprised by two speech and language therapists and two pae-
diatricians, analysed the pamphlet quantitatively and qualitatively. The 
content validity index was calculated to ensure the content validity of the 
information.

Expert’s opinions revealed appropriateness of the information and 
mean CVI presented a superior value to that proposed in the literature, 
ensuring the content validity of the pamphlet.

Introduction

Stuttering development can occur from the age of 18 months to 12 
years. There is strong evidence that stuttering results from a multitude of 
constitutional and environmental factors that should be taken into account 
in the assessment, intervention and prognosis process (Onslow, 2017; Gui-
tar, 2014; Bloodstein and Ratner, 2008). The diagnosis of stuttering in the 
child is, sometimes, difficult to perform, especially due to the difficulty in 
distinguishing between normal developmental disfluencies and atypical 
disfluencies (stuttering), which may become chronic if they remain. 
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The paediatrician is the most well-informed professional about 
child development. In this way, it becomes crucial that this professional 
has knowledge about the nature and risk factors for persistent stuttering. 
With the best knowledge, the paediatrician can make a timely referral to 
a speech and language therapist. An attempt assessment, considering the 
known factors related to neuroplasticity and an early intervention increase 
the possibility of remission of the condition and leads to a better prognosis.

A pamphlet entitled «The Child with Stuttering: Information for 
Paediatricians» was developed for specialists in stuttering assessment and 
intervention, in order to disseminate correct and evidence-based information 
on a child’s stuttering.

The purpose of the present study was to analyse and determine the 
content validity of the pamphlet. 

Methods

Content validity concerns the appropriateness of the items to convey 
a construct (Polit, & Beck, 2012).

The first step of the development of the pamphlet consisted of a da-
tabase search (on ERIC, MEDLINE and B-on), conducted concerning the 
nature and aetiology of stuttering, as well as risk factors for persistent stutter-
ing. An exploratory, qualitative and direct content analysis was performed. 

The pamphlet «The Child with Stuttering: Information for Paedia-
tricians» was submitted to qualitative analysis and quantitative analyses, to 
assess the content in terms of clarity, comprehensibility and the adjustment 
to the pamphlet objectives. The contents of the pamphlet, the general goals 
and the conceptual basis were presented to the expert panel. The objectives 
of the expert meeting were to scrutinize the pamphlet item-by-item; to rate 
the clarity, comprehensibility and the adjustment of the information and 
to add or remove words or sentences from the pamphlet as necessary to 
achieve the relevant content (Perry et al., 2004).

The thinking aloud method (Goldman, 1971) was used with a panel 
of experts, comprised of two speech and language therapists and two paedi-
atricians. The experts were asked to say their opinions aloud while reading 
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the pamphlet. The expert panel assessed the items in terms of relevance, 
clarity, simplicity and accuracy via an instrument review questionnaire with a 
sequence of specific questions related the different parts of the pamphlet. The 
thinking aloud method was used to record the opinions related to relevance, 
clarity, simplicity and accuracy of the items that compose the pamphlet. 
The experts rate each question on a four-point scale. The content validity 
index, developed by Waltz and Bausell (1981) was obtained. The content 
validity index was calculated as the number of experts giving a rating 3 or 
4 to each item, divided by the total number of experts.

Results

The experts are between 29 and 40 years of age (mean 34.8 years), 1 
(20%) of the male gender and 4 of the female gender (80%). 60% obtained 
a master’s degree. 3 experts presented between 10 and 14 years of clinical 
experience and 2 experts between 4 and 9 years. 60% of the professionals 
attended specific training on stuttering. 

The results of the thinking aloud method revealed that the items are 
suitable for the domains that the pamphlet «The Child with Stuttering: 
Information for Paediatricians» intends to convey. The mean content validity 
index presented a value superior to that proposed in the literature (0.80) 
(Waltz, & Bausell, 1981) to consider that the material is valid.

The 95% CVI mean (higher than the limit proposed in the literature) 
indicates that the information is appropriate to the domain that the pamphlet 
intends to cover. Suggestions for change in sentence construct were included.

TABLE 1
Results of the content validation questionnaire and CVI calculation

 Expert 1 Expert 2 Expert 3 Expert 4 Expert 5 CVI

Q 1 3 4 4 4 4 5/5 = 100%

Q 2 4 3 3 4 3 5/5 = 100%

Q 3 4 3 3 3 4 5/5 = 100%
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 Expert 1 Expert 2 Expert 3 Expert 4 Expert 5 CVI

Q 4 4 3 2 4 3 4/5 = 80%

Q 5 4 3 3 4 4 5/5 = 100%

Q 6 4 4 3 4 2 4/5 =8 0%

Q 7 4 4 3 4 4 5/5 = 100%

Q 8 3 4 4 4 4 5/5 = 100%

CVI Mean Mean = 95%

Conclusions

The pamphlet «The Child with Stuttering: Information for Paedi-
atricians» is a material that presented good content validity, ensuring the 
accuracy of the information contained about the development of stuttering 
and the risk factors for chronicity.
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Using ultrasound to assess lingual articulations in the 
speech of Italian children who stutter 
Giovanna Lenoci and Irene Ricci 
SMART lab, Scuola Normale Superiore, Pisa (Italy)

Abstract

This study aims at evaluating, through the analysis of anticipatory 
coarticulation, the speech motor skills of a cohort of children who stutter 
(henceforth, CWS). The specific question pursued is whether stuttering 
children, compared to control peers, show disrupted coarticulatory patterns 
in the production of velar-vowel sequences. The metric of Nearest Neighbour 
Distances, estimated from Ultrasound Tongue Imaging data, was used to 
compare the coarticulation degree between 4 Italian CWS and 4 controls. 
Results show that the two groups of children had comparable degrees of 
coarticulation, even if the stuttering group presents some limitations in the 
co-production of velar-vowel sequences.

Introduction 

Stuttering is a fluency disorder that affects speaker’s ability to produce 
speech fluently. The Stuttering-Like Disfluencies (i.e., part-word repetitions, 
silent and audible sounds prolongations; Yairi, & Ambrose, 2005) frequently 
interrupt the flow of speech, and they strongly suggest breakdowns in the 
precisely timed and coordinated articulatory movements required for fluent 
speech (Van Lieshout et al., 2004). In non-pathological individuals, speech 
movements are characterized by a high spatial and temporal organization, 
which allow speech sounds to be co-produced rapidly, efficiently and with 
a high degree of accuracy, through the phenomenon of coarticulation. 
This term is used to describe the ubiquitous overlapping of the articulato-
ry movements associated with separate sound segments and anticipatory 
coarticulatory effects in speech are generally regarded to be a characteristic 
of a skilled speech behavior (Hardcastle, & Tjaden, 2008). Past research 
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on stuttering speculated that coarticulatory processes are disrupted in the 
speech of adults and children who stutter (henceforth, AWS and CWS) 
but results were quite equivocal, mainly due to some indirect techniques 
(i.e. acoustic analysis of formant transitions) used to infer coarticulation 
in speech (see Lenoci 2017 for a review). Recently, technological advances 
allow us to have deeper insights into the movements of the main articulator 
involved in the production of consonants and vowels: the tongue (Zharkova 
& Hewlett, 2009). Ultrasound Tongue Imaging (henceforth, UTI), a safe 
and non-invasive articulatory technique, provides direct information about 
the shape and the position of the tongue during speech production. It is 
particularly suitable for use with children, who are the focus of this study. 
So far, two UTI studies investigated lingual articulations in stuttering speech 
and they concentrated on AWS’s fluent productions. Heyde et al., (2015)’s 
data showed that AWS displayed lower velocity in the gesture of reaching 
the vowel target compared to controls: authors interpreted these results as 
a difficulty for stuttering people in transitioning from the syllable onset 
C(s) to the following vowel. In Frisch et al. (2016)’s study, PWS did not 
show differences in the degree of coarticulation compared to the control 
group but, in line with previous findings (Sussman et al., 2010), they were 
found to be more variable than normally fluent people in the production 
of the same articulatory target. The rationale for the study presented here 
is to assess, through Ultrasound Tongue Imaging data, if different speech 
dynamics characterize the fluent speech productions of CWS compared 
to control peers. As we know, stuttering impacts as many as 5.6% of chil-
dren and persists in slightly less than 1% of adults. Stuttering symptoms 
persist in adulthood only for 10% of children who begin to stutter (Yairi, 
& Ambrose, 2013) and for these children, early clinical intervention is 
highly recommended to reduce or overcome stuttering symptoms (Yairi, & 
Ambrose, 2005). Due to these reasons, studying stuttering in young people 
is particularly relevant to identify the core manifestations of the disorder, 
distinguishing them from compensatory articulatory strategies adults can 
use to overcome stuttering moments. Furthermore, early identification of 
‘abnormal’ articulations in the speech of CWS could provide clinicians with 
useful information for intervention and could increase the chance of recovery 
from this disorder. The UTI study presented here is part of a larger project, 
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which aims to assess if deviant lingual articulations, characterize the fluent 
speech of a cohort of Italian CWS. More specifically, this study focuses on 
the anticipatory coarticulation of velar-vowel sequences: tongue dorsum is 
the active articulator in the production of both velar and vowel gestures, 
hence, coarticulatory effects could provide insights into the mechanism of 
speech planning during the speech.

Methods 

Participants

Ultrasound and acoustic data were collected at the SMART lab of 
Scuola Normale Superiore, from the speech of 4 school-aged CWS (2 males 
and 2 females) and 4 age-matched CWNS (2 males and 2 females). Parents 
reported that all children were monolingual speakers of Italian and none 
of them had any neurological, motor, auditory or linguistic impairment 
that could influence the outcome of the study. All stuttering children had 
received a formal diagnosis for stuttering from a speech pathologist. Fur-
thermore, stuttering severity was assessed according to the procedure of the 
Stuttering Severity Instrument, (SSI-3; Riley, 1994). Results and individual 
characteristics of the participants are presented in Table 1.

TABLE 1
Individual characteristics of the children who stutter (CWS) and children who not 
stutter (CWNS), included in the articulatory study. In the last column the SSI-3 

scores are indicated for the stuttering group

Participant Sex Age
(years.months)

Reported age of 
stuttering onset 

(years)

SSI-3 (Riley, 
1994)

CWS-1 M 8.2 3 (29) Moderate

CWS-2 F 9.9 5 (18) Mild

CWS-3 F 12.3 7 (27) Moderate

CWS-4 M 12.4 4 (31) Severe
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Participant Sex Age
(years.months)

Reported age of 
stuttering onset 

(years)

SSI-3 (Riley, 
1994)

CWNS-1 M 8.1 - -

CWNS-2 F 8.7 - -

CWNS-3 F 11.5 - -

CWNS-4 M 12.4 - -

Procedure

In a child-friendly set up, participants were involved in a phrase rep-
etition task in which they first heard pre-recorded auditory stimuli, and 
then produced 12 repetitions of a disyllabic pseudo-word, embedded in a 
carrier phrase of the type: «La gattina C1V1ba salirà» (literal English trans-
lation: «The little cat C1V1ba will go up»). Within the stressed first syllable 
(C1V1), C1 is /g/ and V1 one of the three cardinal vowels, /a/, /i/ or /u/, 
while bilabials following target syllables were used to prevent the influence 
of additional lingual coarticulation. For each participant, the ultrasound 
probe was held under the chin with the head stabilization unit (Articulate 
stabilisation headset Articulate Instruments ltd) for stabilizing the position 
of the transducer with respect to the head. Recordings were made with 
an ultrasound system (Mindray UTI system-30 Hz) with a micro-convex 
probe (Mindray probe 65EC10EA); the UTI images were synchronized 
with the audio through a synchronisation unit (Synch Bright-up unit). 
Ultrasound frame at one time point, the middle of the consonantal closure, 
was identified in each of the different [gV] sequences, based on the acoustic 
data. At each time point, a spline was automatically (and then manually 
corrected) fitted to the tongue surface contour. Each spline was defined 
in terms of x,y coordinates, which were then used for comparing tongue 
curves. For the present purpose, only fluent [gV] tokens were selected for 
the analysis of anticipatory coarticulation: the goal of the analysis was to 
discover if the shape and location of the curves had been affected by the 
categories to which they belonged, namely /ga/ or /gi/ or /gu/. The variability 
in the production across different vowel contexts is taken as an index of 
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coarticulation, and the measure used to estimate the degree of separation 
between all the curves in one category and those of the other was the Nearest 
Neighbor Distances (henceforth, NND; Zharkova, & Hewlett, 2009). This 
measurement consists in calculating the mean of all the Euclidean distances 
between each point on one curve and its nearest neighbor on the other. 
According to Zharkova, & Hewlett (2009), if a vowel effect was present, 
then the Across-Set distances (henceforth, AS) should significantly exceed 
the Within-Set distances (henceforth, WS), the average distance between 
curves within the same vowel context2. All distances were extracted by R 
scripts: AS and WS distances were determined within each individual and 
then used in statistical analyses of differences according to the speaking 
groups. For each group, Linear Mixed Models were carried out in R. The 
fixed factor, called «Distance Type», comprised of three distances: one set of 
AS distances and two sets of WS distances (i.e., ASga-gu; ASgi-gu; ASga-gi; 
WSga; WSgi; WSgu). Data from all participants in the group were analyzed 
in the same way, with ‘Participant’ being a random factor in the analysis. 

Results

Table 2 contains results from six linear mixed models. As we can see, for 
the CWNS’s group, in all three vowel pair contexts, there was a significant 
effect of Distance Type, and the AS distance was significantly greater than 
both WS distances, indicating that the tongue posture for /g/ was influenced 
by the nature of the following vowel (i.e., /a/, /i/ and /u/). Conversely, for 
the CWS’s group, the criteria for establishing a coarticulatory effect was not 
met: the difference between ASga-gu and WSga did not reach significance 
(ASga-gu = 2,609 mm, and in fact shows a lower mean value compared to 
WSga = 2,638 mm). This result could mean that the /a/ vowel environment 
did not produce a significant (coarticulatory) effect on the consonant /g/, 
for the stuttering group.

2 For example, testing for a distinction between /ga/ and /gi/, ASga–gi distances were 
compared with WSga distances and with WSgi distances.
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TABLE 2
Results of the statistical testing for the presence of coarticulatory effects

AS-WSi AS-WSa AS-WSu

CWS

ga_gi -0.131* -0.143* -

ga_gu - n.s. -0.199*

gi_gu -0.091* - -0.105*

CWNS

ga_gi -0.135* -0.145* -

ga_gu - -0.243* -0.198*

gi_gu -0.103* - -0.089*

‘AS’ is across-set distance between ga_gi, ga_gu, and gi_gu; ‘WS’ is within-set distance in the 
context of /a/, /i/ or /u/. * indicates a value significant at p < 0.05, ‘n.s.’ values that are not 
statistically significant.

A univariate ANOVA, then, revealed a significant group effect for 
the ga-gu pair comparison, showing a higher degree of coarticulation for 
CWNS group compared to CWS group (F(1,674) = 28,563 p = .000). 
This result could be explained with the lack of coarticulation between the 
/g/ and /a/ gestures shown by CWS’ group, while comparable degree of 
coarticulation were found, for both groups, for the other pair comparisons 
(i.e., gi-gu; ga-gi).

Discussion

In this study, CWS showed quite a comparable degree of coarticulation 
in fluent velar-vowel sequences compared to CWNS, even if the latter group 
showed, in some vowel contexts (i.e., /a/), a higher degree of anticipatory 
coarticulation with respect to the former one. We interpreted this data as a 
result of poor coordination between the consonantal and vowel gestures by 
stuttering children: the tongue location for /g/ in the /a/ vowel context, seems 
to be highly variable in their speech and, hence, this could contribute to a 
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scarce coordination between the two speech gestures. Further investigations 
are needed to corroborate these results in CWS’ speech.
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Stuttering Today: creating an alliance between family, 
educators, paediatricians and speech therapists
Oskar Schindler1 and Pier Giuseppe Carando2

1 Università di Torino; 2C.R.R.F. Mons. Novarese Moncrivello (VC), Private Practice in Vercelli and 
Gallarate (Va)

Abstract

In this work the authors present a working methodology developed 
from 1990 to 2017 in the field of assessment and treatment of stuttering. 
This therapeutic project is presented in the first E-Book on stuttering pub-
lished in Italy (at Omega editions), which contains a differentiated editorial 
product for parents, paediatricians, teachers, educators, and speech therapists 
with a considerable amount of audio-video material immediately usable 
in support of the written text. In particular, for the present work, the case 
studies refer to the period 2008-2017. 152 people were considered with 
stuttering, of which 120 males and 32 females, ranging in age from 2 years 
and 4 months to 38 years. One of the main purposes of this methodology 
is the creation of an alliance, a network, and a common ecological vision of 
stuttering between Families-Teachers and Educators-Pediatricians - Speech 
Therapists. In order to encourage the creation of this alliance and at the 
same time to favor early intervention, training courses were held in the Basic 
Pediatricians of the Health Districts of Vercelli, Novara, Varese, and some 
AA.SS.LL. of Genoa and Milan. During the same period, training courses 
were held at Comprehensive School Institutes located in the same territories.

People with stuttering were observed and evaluated according to the 
following parameters: 1. Presence of «Stuttering like Disfluency» (SLD) at 
the initial evaluation 2. Sex and family history of fluency disorders 3. Family 
history of respiratory allergies 4. Presence of dysfunctional swallowing 5. 
Age of first contact with the speech therapy clinic 6. Clinical evaluation 
and type of treatment 7. Results at the end of the treatment. 

From our data some elements of interest emerge: As already noted 
above (Carando, & Schindler, 1996) the symptom Dysfunctional Swal-
lowing (deglutition) is particularly present in childhood in people with 
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stuttering. We had evidence of the presence of respiratory allergies in people 
with stuttering without family antecedents of stuttering, even if the data is, 
at the moment, difficult to interpret. The data concerning the familiarity 
of the disorder are consistent with international literature, as well as the 
long-term treatment results, especially for early childhood intervention. 
In adolescence and adulthood there is an improvement in the symptom and 
in the communicative attitude of people with stuttering but with percentages 
of symptomatic reduction different from those obtained in the first and 
second stages of infancy. Evaluation methods, data and percentages, and 
methods of intervention are described in the discussion.

Materials and methods

Here were considered all the persons with stuttering who required 
treatment at the speech therapy clinic during the 10 years being considered. 
This is 152 people, of which 120 males (78.94%) and 32 females (21.06%), 
ranging in age between 2 years and 4 months and 38 years all affected 
by stuttering. Of these 152 people, 117, that is 76.97% had incidents of 
stuttering in the family, of the remaining 35 people who were unfamiliar 
with stuttering (23.03%), 23 of them 65.71% (of those who did not have 
a history of stuttering). ) presented instead a family history of respiratory 
allergies. The people included in the research were in turn subdivided into 
the following subgroups.

1. Age of first contact at the speech therapy clinic
• A first age group between 30 and 71 months of age (30 males and 13 

females)
• A second group between 72 and 120 months of age (55 males and 

10 females)
• A third group that includes all people older than 120 months (35 

males and 9 females).
2. Presence of dysfunctional swallowing (deglutition) evaluated by the 

speech therapist and found in the following cases: 23 males and 8 females 
(72.09%) in the age group between 30 and 71 months (NB the presence 
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of dysfunctional swallowing before 4.0-4.5 years of age is not considered 
as pathological by Italian literature);
• 48 males and 7 females of the second age group (84.61%)
• 13 males and 3 females of the third age group (36.36%) on the other 

ALL registered in persons under the age of 15.
3. Assessment of the severity of stuttering using SSI 4 (within 30 days of 

first contact and at the end of treatment).

SSI4 EVALUATION WITHIN 30 DAYS FROM THE FIRST CONTACT

Very mild or 
absent Mild Moderate Severe Very Severe

Age between 30 and 71 months

3 8 25 7

Age between 72 ed i 120 months

8 18 29 10

Age over 120 months 

9 21 13

SSI4 EVALUATION AT THE END OF THERAPY

Very mild or 
absent Mild Moderate Severe Very Severe

Age between 30 and 71 months

28 8 6 1

Age between 72 ed i 120 months

21 34 8 2

Age over 120 months

9 15 13 6

4. KiddyCAT test score for children less than 71 months of age (within 30 
days of first contact and at the end of treatment).



302 Proceedings of the 3nd International Conference on Stuttering

KIDDYCAT TEST

Age from 30 to 48 months Age from 49 to 71 months

Within 30 days from the first contact 

28 CWS with score average 4,40 15 CWS with score average 3,92

At the end of the therapy

28 CWS con media 2,30 15 CWS con media 2,40

5. Scale of Attitude to Stuttering for children (Carando-Cocco) used for 
children less than 10 years of age and the Iowa Scale on Stuttering (Iowa 
Scale of the Attitude to Stuttering) adult scale used, with appropriate 
exclusions of some items, for people over 10 years of age. Both documents 
are published in the last edition of the Logopedic Folder (the Italian 
version of the BAB of Brutten was not used because it was published in 
Italy only in the last part of 2017). These two tools have been chosen 
because they express the subjective evaluation of the person who stutters 
about the alleged socio-cultural conditionings related to stuttering. In 
both cases a score greater than 2.10 is considered «negative/unfavorable 
outcome».

ATTITUDE SCALE TO STUTTERING 

Children from 72 to 120 
months of age

People over 120 months 
of age

Within 30 days from the first contact 

Average score obtained 2,75 2,92

At the end of the therapy

Average score obtained 2,00 2,20

6. Type of rehabilitation treatment performed The treatment has been 
differentiated and multimodal for the different age groups.

For the first age group between 30 and 71 months of age: 

a) Parental counseling; 
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b) In case of permanence of symptoms of a moderate to severe level or in 
the presence of worsening, direct individual treatment is initiated ac-
cording to the methodology «GALM Look – Wait – Slowly and Softly» 
[Carando] associated with other methodological proposals, among which 
we mention the work of S. Meyers and K. Chmela, H. Gregory, L. 
Rustin, & Palin Parent-Child Interaction; group treatment sessions are 
periodically scheduled for age groups and group meetings with parents. 
Methods are presented in Schindler, & Carando (2018); 

c) Proposal for training for teachers of the school attended;
d) Contact with the pediatrician and / or training with Pediatricians of the 

Local Health District, delivery of the text «The child who stutters: to 
the pediatrician» of the Stuttering Foundation (Italian translation by 
Carando, & Magnasco) to the pediatrician. 

For the second age group between 72 and 120 months of age:

a) Parental counseling; 
b) Individual direct treatment: fluency shaping, modification of stuttering, 

desensitization, modification of irrational ideas, communication educa-
tion, generalization, therapeutic activities according to the rehabilitation 
models of K. Chmela and H. Gregory; 

c) Group treatment: group therapy sessions are initiated according to the 
model of the Intensive Treatment of Rustin and M. Pallin Center; 

d) Group treatment for generalization: [in course of publication] «Street 
Therapy» in which children (from 8 years old and up) work on fluency 
and social skills in out-of-clinic situations such as shops, offices, shopping 
centers, etc.. For each activity, a moment of role-play is first performed 
which is then transferred to the concrete practice; 

e) Contact with the pediatrician and / or training with Pediatricians of 
Local Health District. 

For the third age group that includes all people over the age of 120 
months: 
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a) In the case of children under the age of 14, we recommend the purchase 
of the book «Do you stutter? A Guide for teens» [Italian translation]; 

b) For all: Individual direct treatment: fluency shaping, modification 
of stuttering, desensitization, transfer and generalization in common 
situations; interventions of analysis and modification of irrational 
ideas according to the principles of RET, communication education, 
assertiveness, cognitive-behavioral interventions, systemic-relational ap-
proaches aimed at the therapy of stuttering, etc. (methods are presented 
in Schindler, & Carando, 2018); 

c) Group treatment: the group allows people to test their skills in controlling 
fluency, discussions among peer’s regarding experiences, comparing 
yourself, etc.; 

d) Web-based treatment: the Skype application is used for both individual 
and small group sessions, for both adults and children more than 10 
years of age. The contents are the same as for «in clinic treatment»; 

e) Supply of informative material for teachers taken from the website www.
stutteringhelp.org 

Results and discussions

The first interesting data, in line with the international literature, is the 
percentage of people with stuttering having a family history of stuttering: 
76.97% of the total. 

Two data emerge simultaneously, whose interpretation is still uncer-
tain today.

• In the population with stuttering examined where there are NO high-
lighted (not even a thorough anamnestic investigation extended to even 
the most distant family) antecedents of stuttering, in this subgroup a 
percentage of 65.71% of familiarity and / or presence of respiratory 
allergies is observed.

• In the population with stuttering examined, a mean percentage of dys-
functional deglutition equal to 78.35% was found in children with an 
age range of 4yy and 6mm to 10yy and 0mm. Both of these data are 

www.stutteringhelp.org
www.stutteringhelp.org
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definitely higher than the average of the non-stuttering population. The 
dysfunctional (or atypical) swallowing associated to the nasal respiratory 
deficit (on allergic or dysfunctional basis), or not, are therefore cross-over 
symptoms that clinical practice leads us to find in pathologies with a frankly 
different etiology (dysphonies (voice disorders) - language delays - learning 
delays - stuttering) but all with these common symptoms. We believe that 
the possible link between stuttering and dysfunctional swallowing should 
be investigated (above all outside the Italian context) in order to define 
possible correlations on broader statistical bases. 

• Results of treatments have been presented in the tables above.

The evidences of this work, which will however be confirmed by 
further research, are summarized as follows.

1. The simultaneous presence of stuttering and dysfunctional swallowing 
in people who are stuttering in childhood is evident. Stuttering and 
dysfunctional swallowing are, not by chance, two clinical conditions 
strongly influenced by age and level of neuro-motor maturation.

2. It is evident that early intervention guarantees the best results, both 
symptomatic and relational.

3. It is clear that it is necessary to involve all people involved in the stut-
tering problem in order to optimize the results, reducing economic and 
social costs.

4. It is evident that a multi-modal intervention (in which different approach-
es are intertwined to ensure an adequate individualization of treatment) 
is able to guarantee a better qualitative-quantitative result. 

5. It is evident that the majority of patients, treated appropriately and 
consistently with the international literature tend towards progressive 
and constant improvement.

We hope that numerous speech therapists and medical phoniatrics, 
interested by this proposal, can begin research and clinical evaluation pro-
grams to re-evaluate and re-examine the results of this work . 
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Neurophysiological Processes Underlying Phonological 
Awareness in Children Who Stutter
Gregory J. Spray, M.A., CCC-SLP & Amanda Hampton Wray, Ph.D., CCC-SLP
Michigan State University, Department of Communicative Sciences & Disorders, USA

Abstract

Phonological skills, along with their development, have been shown 
to differ between children who stutter (CWS) and fluent peers. In addition 
to other language measures, phonological skills may distinguish eventual 
persistence or recovery in some CWS. The current study evaluated ways in 
which neural mechanisms underlying phonological awareness may differ 
between CWS who will eventually persist (CWS-ePer) or recover (CWS-
eRec). Findings of the current study reveal that children who do not stutter 
(CWNS), along with CWS-eRec, exhibit an expected rhyme effect; however, 
CWS-ePer exhibit a reverse rhyme effect to the same stimuli. The current 
findings suggest protracted development of neural processes underlying 
rhyme processing in children with persistent stuttering.

Introduction

Stuttering is a multifactorial disorder characterized by a disruption 
in the forward flow of speech (Van Riper, 1971). Although it has been 
previously reported that up to 80% of children who stutter (CWS) recover 
naturally, there are few objective markers to differentiate young CWS who 
will persist versus recover (Yairi, & Ambrose, 1999). A large body of literature 
reveals that subtle language differences between CWS and fluent peers may 
contribute to stuttering persistence (Yairi, Ambrose, Paden, & Throneburg, 
1996). One linguistic factor that differentiates CWS and children who do 
not stutter (CWNS) is phonological awareness. For example, CWS achieved 
lower accuracy than fluent peers on elision and sound blending tasks 
(Pelczarski & Yaruss, 2014). Furthermore, another study showed delayed 
phonological development in children with persistent stuttering (CWS-ePer) 
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compared to those who recover from the disorder (CWS-eRec) (e.g., Paden, 
Yairi, & Ambrose, 1999). Finally, a recent study by Spencer and Weber-Fox 
(2014) found that, on average, CWS who would eventually persist exhibited 
reduced phonological working memory skills on a non-word repetition task 
compared to CWS who would eventually recover.

Neurophysiological studies offer a window into the development of 
linguistic processes in CWS. In an earlier event-related potential (ERP) 
study, Weber-Fox and colleagues (2008) examined the N400, a neurophys-
iological index of phonological processing, in CWS while they performed 
a visual rhyming task. The authors found that the CWS achieved lower 
accuracy on the task and showed atypical N400 brain responses compared 
to fluent controls (Weber-Fox, Spruill, Spencer, & Smith, 2008). Neural 
processes for rhyming also distinguished 7- to 8-year-old CWS-ePer from 
CWS-eRec (Mohan, & Weber, 2015). Taken together, clinical, behavioral, 
and neurophysiological measures indicate that early childhood stuttering 
is associated with atypical phonological processing. However, the potential 
role that phonological processes play in stuttering persistence or recovery 
is unknown. 

The purpose of the current study was to determine if neural processes 
supporting phonological awareness are associated with eventual persistence 
or recovery in young children who stutter. We hypothesize that the neural 
processes for rhyming judgment, an index of phonological processing, would 
differentiate children who eventually persist from those who eventually re-
cover from stuttering. More specifically, we hypothesize that children who 
eventually persist in stuttering will exhibit a less mature rhyme effect, as 
indexed by reduced mean amplitude, compared to children who eventually 
recover. 

Method

Participants included 39 five-year-old children (mean age = 5.47 
years) who were part of a multi-year longitudinal study. Stuttering diagnosis 
was determined annually based on the criteria proposed by Ambrose and 
Yairi (1999). To be considered a child who stutters, a participant had to 



Posters 309

present with at least three stutter-like disfluencies per 100 syllables during 
a spontaneous speech/language sample. Furthermore, the children were 
judged to display stuttering by a parent and a speech-language pathologist 
if stuttering severity was scored as a 2 or greater on a Likert scale ranging 
from 0-7 where 0 represented no stuttering, and 7 was the equivalent of 
the greatest stuttering severity. To be considered a child who recovered from 
stuttering, a child had to produce fewer than three stuttering-like disfluen-
cies per 100 syllables, and receiving a rating less than 2 on the Likert scale 
for at least two consecutive years. In this retrospective analysis, we know 
whether a child is persisting (n = 16) or has recovered from stuttering (n = 
10). A third group of children who did not stutter (CWNS; n = 13) was 
included in the study and served as a comparison group. All participants 
were right-handed, monolingual native English speakers, without concom-
itant developmental or psychiatric disorders, had normal vision, hearing, 
developmental history, and performed within the normal range on tests of 
nonverbal IQ and expressive/receptive language.

ERP data were elicited by an auditory pseudoword rhyme judgment 
task, using a total of 88 pairs of non-words; half of the non-words served 
as rhyme pairs (/zuf/-/nuf/) while the remaining stimuli served as non-
rhyme pairs (/ʤæt/-/mɪs/). We counterbalanced non-word presentation 
across participants. The children first heard the «prime» word followed by 
the «target», and judged if the non-word pair rhymed. Data were analyzed 
using EEGLAB and ERPLAB, toolboxes of MATLAB. Eye and movement 
artifacts were removed and EEG data was low pass filtered at 40 Hz. Data 
were epoched from 100 milliseconds (ms) prior to, and 1000 ms after the 
onset of the stimulus. During rhyming tasks, target words that rhyme with 
the prime elicit a negative-going component that peaks at approximately 
400 ms after the onset of the target word (N400). In comparison, greater 
negativity is elicited by non-rhyming target words because additional neural 
resources are being utilized. Thus, the rhyme effect is a broadly distributed 
negative component that is prominent over bilateral central-parietal electrode 
sites. We calculated the response by computing the difference between the 
N400 elicited by non-rhyming and rhyming targets. For the purposes of 
this study, the mean amplitude of the rhyme effect was measured within a 
450-950 ms time window following the onset of the target word.
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The ERP measurement for statistical comparison were the mean am-
plitude of the rhyme effect measured within a 450-950 ms time window. 
Consistent with previous ERP studies (Coch, Grossi, Skendzel, & Neville, 
2005; Weber-Fox, Hampton Wray, & Arnold, 2013; Weber-Fox, Spencer, 
Spruill, & Smith, 2004; Weber-Fox et al., 2008), mixed-effects repeated 
measures analysis of variance (ANOVA) were applied to the rhyme effect 
ERP measures and included a between-subject factor of group (CWNS, 
CWS-eRec, and CWS-ePer), and three within-subject factors including 
hemisphere (left, right), anterior-posterior (AP) distribution (anterior: 
frontal and frontal-central; posterior: central, central-parietal, parietal), and 
laterality (lateral, medial). Huynh-Feldt (H-F) adjusted p values were used to 
determine significance with a criterion of p < .05. For all significant effects, 
the effect sizes determining strength of associations are reported using the 
partial eta squared statistic (η2

p). 

Results

Findings from the current study reveal that CWNS and CWS-eRec ex-
hibit the expected rhyme effect over the posterior electrode sites, specifically 
over bilateral central-parietal and parietal electrode sites, with CWS-eRec 
showing a slightly larger RE than CWNS (Figure 1A). 

Fig. 1 Grand averages produced by target words.
 Lines on the plot represent rhyme targets (black) and non-rhyme targets (red). The rhyme effect 

can be seen in figures 1A and 1B with the non-rhyme targets eliciting a more negative N400. 
Figure 1C shows a reverse rhyme effect in children with persistent stuttering. The x-axis represents 
time in milliseconds (ms), post-onset for target stimuli. The y-axis represents millivolts (μV) with 
negative plotted up. A. Children who do not stutter; B. Children who recover from stuttering; 
C. Children with persistent stuttering. 
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In contrast, and unexpectedly, the CWS-ePer group exhibits a reverse 
rhyme effect, characterized by a larger N400 to rhyme pairs compared to 
non-rhyme pairs (Figure 1B). These patterns were confirmed by a significant 
rhyme effect x group interaction, with CWS-eRec and CWNS and both 
exhibiting the expected negative rhyme effect mean amplitude, but the 
CWS-ePer group showing a positive rhyme effect mean amplitude. There 
was a significant group difference in the rhyme effect mean amplitude 
between CWS-eRec and CWS-ePer (F (1, 24) = 5.45 p = .028, η2

p = .185). 
A significant difference in the scalp distribution of the rhyme effect 

was also observed between groups (AP x group: F (8, 144) = 2.50, H-F p 
= .05, η2

p = .122). CWS-eRec and CWNS exhibited the expected negative 
rhyme effect mean amplitude over bilateral posterior electrode sites com-
pared to CWS-ePer. Step-down ANOVAs confirmed these findings. CWNS 
exhibited a larger negative rhyme effect mean amplitude than CWS-ePer 
over posterior electrode sites (F (4, 108) = 4.34, H-F p < .05, η2

p = .139).

Discussion

The results of the present study confirmed our hypothesis that the 
rhyme effect differentiates children persist in stuttering from those who 
recover, as evidenced by atypical rhyme effect in CWS-eRec over posterior 
electrode sites, and a reverse rhyme effect in CWS-ePer. This suggests that 
the two groups of children who stutter may be using different strategies 
to achieve the same behavioral performance. Thus, differences exist in the 
neural systems underlying rhyme processing. Furthermore, CWS-ePer may 
not receive the same benefits, or the same degree of benefits, from phono-
logical priming CWS-eRec and CWNS, evidenced by the reversed rhyme 
effect observed in CWS-ePer. 

Conclusion

Together with previous studies of phonological processing skills in 
CWS (Mohan, & Weber, 2015; Spencer, & Weber-Fox, 2014; Weber-Fox 
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et al., 2008), the current findings suggest a protracted developmental trajec-
tory of neural processes for rhyme in CWS-ePer compared to CWS-eRec, 
as evidenced by a reverse rhyme effect. This difference may reflect atypical 
maturational patterns for phonological processing in some children with 
persistent stuttering compared to children who eventually recover. Moreover, 
the current findings suggest that early phonological skills may serve as one 
factor to help predict persistence or recovery from stuttering at age five. 
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Second Formant Transitions Differentiate Children with 
Persistent Stuttering from Fluent Peers
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2University of Michigan, Department of Psychiatry, USA

Abstract

The current study investigated whether the extent of second formant 
(F2) transitions differentiate children who stutter from fluent peers and 
children who recover from stuttering. We hypothesized that children with 
persistent stuttering would produce smaller F2 extents than children who 
eventually recover from stuttering and children who do not stutter. Results 
show that children with persistent stuttering have significantly smaller fre-
quency changes than those who recover from stuttering, as measured by F2 
extent, which suggests that these measures may provide valuable prognostic 
information for clinicians in the future. 

Introduction

Stuttering disrupts the rhythmic flow of speech, affecting 5% of pre-
school-age children (Van Riper, 1971). Up to 80% of children who stutter 
recover naturally (Yairi, & Ambrose, 1999); however, reliable objective 
markers to differentiate between children with persistent stuttering and 
those who recover are currently lacking. A measure that might serve as 
a potential marker may be variations in formant structure, which reflect 
articulatory dynamics (Gay, 1978). In particular, second formant (F2) 
transitions during speech are indicative of the degree of backness in vowels, 
with specific relation to tongue placement (Ladefoged, & Johnson, 2014). 

F2 transition rates may also differ between children who stutter (CWS) 
and children who do not stutter (CWNS; Chang, Ohde, & Conture, 
2002). However, the aforementioned studies did not include a group of 
children who recover from stuttering. More recently, research has shown 
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that children with persistent stuttering have smaller frequency changes in 
F2 transitions compared to those who recover when studied near stuttering 
onset (Subramanian, Yairi, & Amir, 2003). Thus, F2 extents might reveal 
subtle differences in articulatory dynamics in CWS that could potentially 
serve as an early marker to differentiate persistent forms of stuttering. 

The current study examined the extent of F2 transitions to test the 
hypothesis that children with persistent stuttering produce F2 transitions 
that are smaller in frequency change relative to those who recover, and 
typically fluent peers. 

Method

A total of 57 children 3-8 years of age were included (CWS-per = 19, 
CWS-rec = 11, CWNS = 2 7) in the analysis. All children were part of a larger 
longitudinal study where stuttering persistence could be confirmed via later 
visits. Participants were monolingual English speakers from the same geographic 
region, and were tested to ensure typical speech, language, and hearing devel-
opmental history. Children were excluded from the study if articulation scores 
were greater than 2 standard deviations below average on the Goldman-Fristoe 
Test of Articulation-2 (Goldman, & Fristoe, 2000), or the ASHA certified 
speech-language pathologist reported abnormalities on an oral mechanism 
examination (e.g., harsh vocal quality, enlarged tonsils, macroglossia). 

Stuttering severity was assessed using spontaneous speech samples 
during conversation and storytelling and scored using the Stuttering Se-
verity Instrument-4 (Riley, & Bakker, 2009). A child was determined to 
have persistent stuttering if they scored higher than very mild on the SSI-
4, produced greater than three stuttering-like disfluencies (SLDs) per 100 
syllables, and reported to stutter by parent and clinician (Ambrose, & Yairi, 
1999). A child was considered to have recovered from stuttering if less than 
3 SLDs were produced, and the SLP judged the child to have recovered 
based clinical expertise and parent report. Persistence versus recovery was 
retrospectively determined based on speech testing conducted on later visits. 

Speech samples for the stuttering group were obtained while all children 
were diagnosed as stuttering, before eventual persistence or recovery could 
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be determined. Only fluent recordings of the alveolar consonant-vowel (CV) 
syllable /tu/ («too») were used to measure frequency changes between the 
onset and offset of the vowel /u/. The syllable /tu/ produces clear formant 
frequency changes due to differences in the alveolar consonant /t/ and the 
backness of the /u/. Recordings were prepared using Audacity (Audacity 
Team, 2018) and processed with Praat (Boersma, & Weenink, 2018), where 
formants could be observed on the spectrogram. The onset frequency (OF2) 
of the F2 transition was defined as the first glottal pulse following the pro-
duction of /t/. The end frequency (EF2) of the transition was defined as the 
initial steady state of the vowel /u/. Thus, the extent of the F2 frequency 
transition was defined as: OF2 (Hz) – EF2 (Hz) = F2 extent (Hz). It was 
required that the first and second formants were visible on the spectrogram 
before analysis occurred.

Results

A total of 244 productions of the word «too» (/tu/) were analyzed 
across all groups (persistent = 77, recovered = 57, control = 110) using a 
generalized estimating equations with gamma distribution. A multivariate 
analysis showed that there was a significant difference in F2 frequency ex-
tent by group. Children with persistent stuttering had significantly smaller 
F2 frequency transitions than children who do not stutter (B = .116, SE = 
.06, p < .05) and children who recovered from stuttering (B = .168, SE = 
.06, p < .05) (Table 1).

TABLE 1
Results of the generalized estimating equations analysis. The dependent variable 
was F2 extent, while the reference group was children with persistent stuttering. 

SE, standard error; df, degrees of freedom

Group Beta SE
Hypothesis Test

Wald Chi-Square df p value

Children who do not stutter .116 .06 3.896 1 < .05

Children who recover from stuttering .168 .06 7.703 1 < .01
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The average F2 extent for each group can be seen in Figure 1.

Fig. 1 Average F2 extent (Hz) is reported for each group. Standard error bars are shown. 

Discussion

The results of the current study found that the extent of F2 frequency 
transitions in speech samples differentiated between children who would 
eventually recover and those who would develop persistent stuttering. Con-
trary to a recent study, which found greater extents in F2 frequency transi-
tions in children with persistent stuttering (Dehqan, Yadegari, Blomgren, 
& Scherer, 2016), our results show that children who would go on to have 
persistent stuttering demonstrate significantly smaller frequency change 
in perceptually fluent speech than children who recover from stuttering, 
which is in agreement with a previous study (Subramanian et al., 2003). 

Although significant differences were found in the current study, it 
is important to mention limitations. The data analyzed only included the 
alveolar CV syllable /tu/; therefore, it is difficult to generalize our findings 
that children who stutter produce consistently smaller F2 transitions. In 
addition, there was only .168 Hz difference in extent observed between 
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the persistent stuttering group and those who recover. Thus, it is difficult 
to fully support the idea that F2 transitions could serve as a prognostic 
indicator at an individual level. 

Conclusion

In the current study, F2 transition extents successfully helped to 
differentiate children with persistent stuttering from those who eventually 
recover. Particularly, children with persistent stuttering produce smaller F2 
transition extents than children who recover and fluent peers, which may 
be indicative of reduced articulatory dynamics in children with persistent 
stuttering. Additional research is needed to confirm the findings and de-
termine if voice measures can serve as a prognostic indicator for stuttering 
persistence. 
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Life Partner Perceptions of Emotional Reactions to 
Stuttering
Athanasia Svenning
University of Central Florida, United States of America

Abstract

Rationale

Stuttering, a multidimensional speech disorder, has been defined as 
an uncontrollable disruption in an attempt to produce a spoken utterance 
(Perkins, 1990). Those diagnosed with stuttering exhibit differences in 
emotional, cognitive, and behavioral reactions when compared to «fluent» 
speakers (Bleek, et al., 2012). While stuttering is characterized by some as 
predominantly a speech production problem, many agree that PWS not 
only experience disfluencies, but often undergo feelings of frustration, 
anger, shame, and self-consciousness (Bleek et al., 2012; Ginsberg, 2000; 
Klompas, & Ross, 2004). 

As it relates to the aforementioned, stuttering can be associated with 
a variety of mental health problems, social anxiety disorder being the most 
prevalent (Lowe et al., 2017). Approximately 40% of individuals diagnosed 
as a person who stutters (PWS) meet the criteria for social anxiety disorder 
(Blumgart et al., 2010; Craig, & Tran, 2014), as opposed to the general 
population (8-13%; Iverach, & Rapee, 2014). 

Little is known about how PWS’ significant others perceive stuttering. 
Even less is known about how PWS’ life partners understand the debilitating 
nature of the disorder specific to their significant other. Research has shown 
that familial inclusion in speech therapy for young children who stutter 
facilitates treatment success (Unger, & Berg, 2013; Millard, Nicholas, & 
Cook, 2008). As one ages, what would be considered «familial support» 
shifts from having the support of a parent, to having the support of a 
significant other. While data to warrant family-centered consultation and 
counseling in treatment in early childhood stuttering are available, there 
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is limited information corroborating this conclusion as it relates to adults. 
Limitations such as these lead to the present study.

Aim

The purpose of this study is to investigate how PWS’ significant others 
perceive their loved one’s speech-associated emotional reactions to their 
stuttering in particular situations.

Method

All participants in this investigation are required to be at least 25 years 
old, have been in a committed relationship for over one year, and have to be 
able to understand and read English. English language proficiency will be 
determined via inquiry as part of a demographic questionnaire. Participants 
who stutter have to have been diagnosed as such by a Board-Certified Fluency 
Specialist. Those who have additional speech and/or language disorders will 
be excluded as participants. Participants will be gathered across a number 
of different states across the United States of America.

All participants will be administered the Speech Situation Checklist 
(SSC; Vanryckeghem, & Brutten, 2018). The SSC, one of the BAB sub-
tests, is divided into two measures: Speech Situation Checklist – Emotional 
Reaction (SSC-ER) and Speech Situation Checklist – Speech Disruption 
(SSC-SD). The SSC-ER contains descriptions of different speech situations 
that a client rates according to the strength of association between negative 
emotional reaction (i.e. anxiety, fear, worry) and the listed speech situations, 
assessing the Affective component of stuttering. Responses are rated on a 
five-point Likert scale, «1» signifying «not at all» to «5» indicating «very 
much» presence of speech-related emotional reaction in each of the 38 
speech situations described. Scores are obtained by adding the individual’s 
responses based on the self-rating. 

Modified versions of the SSC-ER will be provided to the PWS’ sig-
nificant others in a way for them to consider the perspective of their life 
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partner. For instance, a question such as «Are you anxious, concerned, or 
worried about your speech when you are talking on the telephone?» will be 
revised to read «Is your partner anxious, concerned or worried about his/
her speech when he/she is talking on the telephone?». All participants will 
be individually administered the SSC-ER or partner form via Qualtrics, an 
online survey software program.

Results

Data for the present study are currently being collected, will be analyzed 
in February 2018, and be available for the June ICOS 2018 conference.

Conclusions

The study will shed light on how significant others perceive the level 
of anxiety of their life partner who stutters. This information will poten-
tially be therapeutically useful and important in light of a PWS’ treatment 
approach, gains, and quality of life.
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Should clinicians encourage fluency clients to maintain 
eye-contact during conversation? Data from neurological 
and psychophysical responses 
Glen Tellis, Ph.D., CCC-SLP, BCF-S1; Cara Imbalzano2; D’manda Price3; Elizabeth 
Heinmiller4; Jordan Seprosky5; Cari Tellis, Ph.D., CCC-SLP6; Rickson Mesquita, Ph.D.7; 
Sergio L. Novi Jr., Ph.D. candidate8; Arjun Yodh, Ph.D.9

1-6: Misericordia University, Dallas, Pennsylvania, USA; 7-8: University of Campinas, Campinas, 
Brazil; 9: University of Pennsylvania, Philadelphia, Pennsylvania, USA

Abstract

Maintaining eye-contact while speaking is used in many fluency 
programs; therefore, we wanted to determine whether TFS prefer persons 
who stutter to maintain eye-contact when stuttering. Results of fNIRS 
(neurological) data indicated that, regardless of stimuli, there was a signif-
icant relationship between knowing a person who stutters and oxygenated 
hemoglobin concentration changes. Results of ANS (psychophysical) data 
indicated that, regardless of stimuli, there was a significant relationship 
between gender and HRV, as well as knowing a person who stutters and 
both HRV and respiration rate. 

Introduction

The purpose of this study was determine if there were autonomic and 
cortical changes when typically fluent speakers viewed people who stutter 
and typically fluent speakers maintaining or not maintaining eye contact 
while speaking.

To measure cortical changes, functional Near-infrared Spectroscopy 
(fNIRS) was used. fNIRS uses non-invasive near infrared light to detect 
changes in oxygenated (HbO2) and deoxygenated (Hb) hemoglobin con-
centration in targeted regions of the brain. 

To measure autonomic nervous system (ANS) changes, MindWare 
Technologies software and hardware was used to obtain heart rate variability 
(HRV), respiration rate (RR), and skin conductance level (SCL).
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Methods

NIRScout from NIRx Medical Technologies was used to measure 
hemoglobin concentration changes.

Optical illumination information includes 760nm-850nm wavelength 
and LED emitter type.

30 probes were used to take measurements: 16 sources and 14 detec-
tors. A source is an LED that emits near infrared light onto the brain. A 
detector receives the light reflected from the brain.

To measure cortical emotional correlates, probes were placed on con-
tralateral Brodmann Areas:

9/10: Dorsolateral/Anterior Prefrontal Cortex 
18: Secondary Visual Cortex 
38: Temporopolar Area  
40: Supramarginal Gyrus (Wernicke’s area)
44: Pars Opercularis (Broca’s area)
45: Pars Triangularis (Broca’s area)
46 : Dorsolateral Prefrontal Cortex
47: Inferior Prefrontal 

For ANS, 8 Slot Bionex by Mindware Technologies was used to measure 
ANS changes. 9 medical grade electrodes were placed on the hands and torso.

Procedures

Participants: n = 8 (6 females; 2 males) Ages: 18-22. Stimuli:(I) male 
person who stutters exhibiting no eye contact; (II) male person who stutters 
exhibiting eye contact; (III) male typically fluent speaker exhibiting no eye 
contact; (IV) male typically fluent speaker exhibiting eye contact. Each 
stimulus was presented for 5 seconds with a 15 second rest between stimuli. 
Videos were randomized using E-Prime 3.0 Application Suite Presentation. 
Pre-baseline measures were taken for 60 seconds. A subsection of the Brief 
Mood Introspection scale and the Edinburgh Handedness Inventory were 
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administered. A survey was administered post data collection to assess each 
participant’s feelings about the videos.

fNIRS Results

A one-way ANOVA was completed among several variables and HbO2 
concentration changes for participants who viewed the presentation of the 
male speakers.

Survey Results

Graphs: Mean Degree of Discomfort: Stuttered Speech with Eye 
Contact; Stuttered Speech without Eye Contact; Fluent Speech with Eye 
Contact; Fluent Speech without Eye Contact.

ANS Results

Data were analyzed using a Mann-Whitney U Test.
Graphs: HRV and Gender of Participant: Red-Female Average; Blue- 

Male Average
HRV, Respiration Rate, and Knowing a Person Who Stutters: Green- 

Did Not Know A Person Who Stutters; Purple- Knew a Person Who Stutters

Conclusions

Knowing a person who stutters: Statistically significant (p < .05) 
increases in HbO2 were found in the right hemisphere in the Pars Trian-
gularis (modulating emotional response) and the Inferior Pre-fontal Gyrus 
(adverse emotional inhibition) and in both hemispheres in the Dorsolateral 
Prefrontal cortex (processing emotions) when participants did not know a 
person who stutters. There was also a statistically significant difference (p 
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< .05) between knowing and not knowing a person who stutters for both 
HRV and respiration rate. Participants who did not know a person who 
stutters had higher HRV and respiration rate values compared to partic-
ipants who knew a person who stutters. Gender of participant: For ANS 
measures, there was a significant relationship between gender and HRV (p 
< .05) — indicating that females had a higher HRV when compared to 
males. In some conditions, emotional responses to stimuli were noted in 
survey, ANS, and neuronal responses.

Legend and Tables 
(with alphabetical list of all abbreviations and their expansions as a footnote)

Abbreviation Expansions

ANS Autonomic nervous system

BMIS Brief Mood Introspection Scale

EDA Electrodermal activity

EEG Electroencephalography

fNIRS Functional near-infrared spectroscopy

HRV Heart rate variability

LED Light-emitting diode

TFS Typically fluent speaker
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What type of dysfluency is least preferred by listeners? 
Data from neurological and psychophysical responses 
Glen Tellis, Ph.D., CCC-SLP, BCF-S1; Cara Imbalzano2; D’manda Price3; Elizabeth 
Heinmiller4; Jordan Seprosky5; Cari Tellis, Ph.D., CCC-SLP6; Rickson Mesquita, Ph.D.7; 
Sergio L. Novi Jr., Ph.D. candidate8; Arjun Yodh, Ph.D.9

1-6: Misericordia University, Dallas, Pennsylvania, USA; 7-8: University of Campinas, Campinas, Brazil 
9:University of Pennsylvania, Philadelphia, Pennsylvania, USA

Abstract

For this study, a multimodal approach was used to determine the 
comfort levels of TFS3 as they observed three different types of dysfluencies. 
This study focused on hemoglobin concentration changes, ANS4 responses, 
and surveyed responses of TFS when presented with part-word repetitions, 
prolongations, and blocks. Results indicate that listeners were least com-
fortable with blocks and most comfortable with part-word repetitions. Ad-
ditionally, objective data correlated with subjective survey data. Emotional 
responses differed depending on whether the participant personally knew 
someone who stuttered.

Introduction

The purpose of this study was determine if there were autonomic and 
cortical changes when typically fluent speakers viewed videos of different 
disfluencies and fluent speech.

To measure cortical changes, fNIRS5 was used. fNIRS uses non-inva-
sive near infrared light to detect changes in HbO2 

6and Hb7 hemoglobin 
concentration in targeted regions of the brain. 

3 Typically fluent speaker
4 Autonomic nervous system
5 Functional near-infrared spectroscopy
6 Oxygenated hemoglobin
7 Deoxygenated hemoglobin
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To measure ANS changes, MindWare Technologies software and 
hardware was used to obtain HRV8, RR9, and SCL10.

Methods

NIRScout from NIRx Medical Technologies was used to measure 
hemoglobin concentration changes.

Optical illumination information includes 760nm-850nm wavelength 
and LED11 emitter type

30 probes were used to take measurements: 16 sources and 14 detec-
tors. A source is an LED that emits near infrared light onto the brain. A 
detector receives the light reflected from the brain.

To measure cortical emotional correlates, probes were placed on con-
tralateral Brodmann Areas:

9/10: Dorsolateral/Anterior Prefrontal Cortex 
18: Secondary Visual Cortex 
38: Temporopolar Area  
40: Supramarginal Gyrus (Wernicke’s area)
44: Pars Opercularis (Broca’s area)
45: Pars Triangularis (Broca’s area)
46 : Dorsolateral Prefrontal Cortex
47: Inferior Prefrontal 

For ANS, 8 Slot Bionex by Mindware Technologies was used to measure 
ANS changes. 9 medical grade electrodes were placed on the hands and torso.

8 Heart rate variability
9 Respiration rate
10 Skin conductance level
11 Light emitting diode
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Procedures

Participants who watched the presentation of male speakers: n = 15 
(9 females; 6 males) Ages: 18-22. Participants who watched presentation of 
female speakers: n = 6 (5 females; 1 males) Ages: 18-22. Stimuli: (I) male/
female displaying part-word repetitions; (II) male/female displaying sound 
prolongations; (III) male/female displaying inaudible blocks; (IV) male/
female speaking fluently Each stimulus was presented for 5 seconds with 
a 15 second rest between stimuli. Videos were randomized using E-Prime 
3.0 Application Suite Presentation.

Procedures (cont.)

Pre-baseline measures were taken for 60 seconds. A subsection of the 
Brief Mood Introspection scale and the Edinburgh Handedness Inventory 
were administered. A survey was administered post data collection to assess 
each participant’s feelings about the videos.

fNIRS Results

A one-way ANOVA12 was completed among several variables and 
HbO2 concentration changes for participants who viewed the presentation 
of the male speakers. 

Left Hemisphere: Brodmann Areas 9/10: Dorsolateral/Anterior 
Prefrontal Cortex, Brodmann Area 45: Pars Triangularis (Broca’s Area), 
Broddman Area 38: Temporopolar Area.

Right Hemisphere: Brodmann Areas 9/10: Dorsolateral/Anterior 
Prefrontal Cortex, Brodmann Area 46: Dorsolateral Prefrontal Cortex, 
Brodmann Area 38: Temporopolar Area, Brodmann Area 18: Secondary 
Visual Cortex.

12 Analysis of Variance
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Survey Results

Graphs: Mean Degree of Discomfort; Part-word repetitions; Sound 
Prolongations; Blocks; Fluent Speech

Most Uncomfortable Dysfluency: Blocks-Green; Sound Prolonga-
tions-Blue; Part-word Repetitions-Orange

Most Comfortable Dysfluency: Blocks-Green; Sound Prolonga-
tions-Blue; Part-word Repetitions-Orange.

Autonomic Nervous System Results

A one-way ANOVA was completed among several variables for par-
ticipants who viewed the presentation of the male speakers. 

Graphs: Heart Rate Variability vs. Gender of Participant and Knowing 
a Person Who Stutters: Females-Red; Males-Blue; Did Not Know A Person 
Who Stutter-Green; Knew A Person Who Stutters-Purple.

Conclusions

Knowing a person who stutters: Statistically significant (p < .05) in-
creases in HbO2 were found in the right hemisphere in the Dorsolateral Pre-
frontal cortex (processing emotions) and Secondary Visual Cortex (response 
to emotion) when participants did not know a person who stutters. Increases 
in HbO2 concentration were approaching significance in the Dorsolateral/
Anterior Prefrontal Cortex (processing emotional stimuli and response to 
pleasant and unpleasant emotions) in both hemispheres when participants 
did not know a person who stutters. There was also a significant (p < .05) 
difference between knowing and not knowing a person who stutters and 
HRV. Participants who did not know a person who stutters had had higher 
HRV than those who knew someone who stutters.

Participant gender: Increases in HbO2 approaching significance in 
the Temporopolar Area (experiencing emotional stress) on the right hemi-
sphere in male participants and in the Temporopolar Area (experiencing 
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emotional stress) and Pars Triangularis (Broca’s area and modulating emo-
tional response) in the left hemisphere in female participants. For ANS 
measures, there was a significant relationship between gender and heart 
rate variability (p < .05) – indicating that females had a higher HRV when 
compared to males.

In some conditions, emotional responses to stimuli were noted in 
survey, ANS, and neuronal responses.

Legend 
(with alphabetical list of all abbreviations and their expansions as a footnote)

ANOVA Analysis of Variance

ANS Autonomic nervous system

fNIRS Functional near-infrared spectroscopy

HRV Heart rate variability

Hb Deoxygenated hemoglobin

HbO2 Oxygenated hemoglobin

LED Light-emitting diode

RR Respiration Rate

SCL Skin conductance level

TFS Typically fluent speaker



332 Proceedings of the 3nd International Conference on Stuttering

The feldenkrais method in the speech therapy of stut-
tering: efficacy and effects on the quality of life
Francesca Todaro, Annamaria Zambarbieri
Phoniatric Unit, Department of Biomedical and Clinical Science «L. Sacco», ASST Fatebenefratelli 
Sacco, University of Milan, Milan, Italy

Abstract

Introduction. Feldenkrais Method was developed by Mosche Feldenk-
rais in order to increase body mindfulness through movements. Its use in the 
speech therapy of fluency disorders allows for the increase of the voluntary 
control of the respiratory, phonatory and articulatory systems as the first 
step to reach a fluent and natural speech. 

Material and Method. The experimental study involves 11 teenage and 
adult stutterers. Each participant is tested by a formal evaluation of fluency 
by SSI-3 and by a self evaluation through the SSI-4 Questionnaire «Clin-
ical Use of Self-Reports» (Riley G. D.) pre and post speech therapy. The 
treatment lasted 8 months, one session a week, based on both traditional 
exercises and strategies taken by The Feldenkrais Method ®: respiration exer-
cises, hand-neck-shoulders relaxation, body use as verbal fluency regulator, 
tongue-twisters, proprioceptive exercises in the mouth, considerations about 
the vowel and consonant points of articulation, soft vowel attacks versus stiff 
ones. In the post assessment, the Questionnaire of Outcome and Customer 
Satisfaction was used in order to test the impact of this integrated treatment 
for stuttering on the quality of life of the participants. 

Results. The data analysis of pre/post evaluation showed significant 
differences both in spontaneous speech (p-value = .0001) and in reading 
tasks (p-values = .0002). From a qualitative point of view, the severity grade 
of stuttering switched from «severe» to «mild» in spontaneous speech and 
from «moderate» to «very mild» in reading tasks. The Questionnaire «Clin-
ical Use of Self-Reports» also underlined a significant difference (p-value = 
.0003) in pre/post treatment and a reduction of 32,1% of negative feelings 
and attitudes, which is strongly linked to an improvement in the quality of 
life. The Questionnaire of Outcome and Customer Satisfaction showed that 
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the Feldenkrais Method ® exercises are effective for 67% of patients rather 
than the traditional ones, which are only effective for 53%. 

Conclusions. The traditional speech therapy for stuttering integrated 
with the Feldenkrais Method ® showed significant, both statistical and clinical, 
results on the primary and secondary symptoms of fluency disorders. More-
over, an integrated approach of the two therapies enhanced the quality of life 
in teenage and adult stutters and allowed them to achieve a lasting outcome.

Introduction

In scientific literature there is a high number of rehabilitation approach-
es to stuttering described. Literature reviews have shown that treatment 
based only on the use of facilitating verbal techniques are not of immediate 
acquisition (Boberg, & Kully, 1994). Thus it is important to consider also 
the use of somatic techniques, such as respiratory and relaxation exercises. 
Therefore, the speech therapy of stuttering has to work on both primary 
symptoms, such as blocks, repetitions and prolongations of sounds, syllables 
and entire words, and secondary ones, like not only respiratory disorders, 
blocks in phonation, muscles tension, tics, synkinesis and facial grimaces, 
but also escape behaviors, negative feelings and a negative communication 
attitude (Feldenkrais, 1984; Gilmann, & Yaruss, 2000). The Feldenkrais 
Method ®, developed by Mosche Feldenkrais in order to improve a functional 
rehabilitation through body movements, allows the stuttering treatment to 
reduce hand-neck-shoulder tension and stiffness (1), a higher proprioceptive 
control of total body in general and in particular of the systems involved 
in speech (respiratory, phonatory and articulatory systems) (2), the body 
use as an external controller of the locutory rhythm (3) and a stretching of 
muscles used in speech (4).

Materials and methods

This study was carried out in collaboration with L. Sacco Hospital 
Phoniatric Unit in Milan and involved 11 pre-adolescent, adolescent and 
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adult patients (8 male and 3 female). The mean age of participants was 18,5 
years (range 11-36). The study was carried out according to the Declaration 
of Helsinki and it was approved by local Institutional Review Boards.

The first step was each patient’s fluency formal evaluation by SSI 3 – 
Stuttering Severity Instrument (1), self evaluation by SSI 4 Questionnaire 
«Clinical Use of Self-Reports» (2), and clinical history records (3). Each 
patient followed a speech therapy, individually or in group, once a week 
and it lasted 8 months. The speech therapy was organized as a mix between 
a traditional logopedic approach to stuttering and the Feldenkrais Method 
® (Tab.1) and it was carried out by a speech therapist trained in fluency 
disorders and who had attended Feldenkrais Method ® courses. Every ses-
sion was an hour long and was structured in the following three phases: 
first opening part in which patient and speech therapist discussed the first 
one’s speech performance in the previous week; secondly a central phase of 
treatment characterized by exercises from both Feldenkrais Method ® and 
traditional approaches (fluency shaping and building techniques); at the 
end a closing phase based on patient’s work focus for the following week.

TAB. 1
Strategies and techniques from traditional approaches 

to stuttering and Feldenkrais Method®

TRADITIONAL TREATMENT (1) FELDENKRAIS METHOD (2)

Rhythm techniques Respiration

Reading Relaxation

Slowdown of locutory rhythm Body use as an external controller of the locutory 
rhythm

DAF – Delayed Auditory Feedback Body use together with fluency shaping and 
building strategies 

Shadowing Tongue-twisters

Stop strategy Proprioception of oral district

Thought/ speech coordination Vocals and consonants point of articulation

Role playing Vocal attacks slow vs stiff

Real situations management
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At the end of the extensive treatment, a final assessment was also made 
by SSI 3, SSI 4 and Questionnaire of Outcome and Customer Satisfaction 
in order to investigate patients’ point of view about which exercises and 
strategies of the two methods had had more efficacy on their fluency.

Statistical tests were performed using MedCalc®. The effect of in-
tegrated traditional therapy and Feldenkrais Method ® on the stuttering 
severity grade (SSI-3) was evaluated using paired t-Test. T-Test was also 
used in order to verify a significant both clinical and statistical difference 
in self evaluation through the comparison pre and post treatment values 
at SSI-4. For all comparisons, a p value < 0.05 was considered significant. 
A qualitative analysis was also made for variables «clinical history» and 
«customer satisfaction».

Results

Clinical history

From qualitative information collected through clinical history, 18% 
of patients had fluency disorders familiarity, 18% were bilinguals and 27% 
had another concomitant diagnosis, such as language disorders, learning 
disabilities and prematurity. In particular, the disfluencies severity grade 
of this third subgroup (fluency disorders + another medical diagnosis) was 
higher (very severe) than the remaining sample.

Moreover, 9% of participants (only one patient) followed a parallel 
psychotherapy to the logopedic treatment and in 18% of cases it was made 
a speech-therapy in group.

SSI-3 – Stuttering Severity Instrument-3

The t-test for paired samples showed a significant difference in the 
stuttering severity grade before and after the integrated treatment (tradi-
tional therapy and Feldenkrais Method ®), both in spontaneous speaking 
(p = .0001) and in reading tasks (p = .0002). From a qualitative analysis, 
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in speaking tasks the stuttering severity grade switched from «severe» to 
«mild», in reading it turned from «moderate» to «very mild».

«Clinical Use of Self-Reports of SSI-4» – Stuttering Severity Instrument-4

A significant difference was also found between results at the «Clinical 
Use of Self-Reports» of SSI-4 before and after the treatment on t-test (p 
=.0003). As a result, the negative impact of disfluencies on the quality of 
life decreased from 64,7% to 32,6% in the study sample.

Questionnaire of Outcome and Customer Satisfaction

Strategies and techniques of traditional therapy were considered 
inefficacious by 6% of individuals, sometimes efficacious by 41%, always 
efficacious by 53%. On the other hand, exercises taken from the Feldenkrais 
Method ® were inefficacious for 1% of cases, sometimes efficacious for 32% 
and always efficacious for 67%. Moreover, the most effective Feldenkrais 
Method ® strategies were entire body mindfulness for 91% of individuals, 
mouth proprioception for 73% and soft articulation on bilabial sounds 
for 73%.

Discussion

The fluency disorders have both primary and secondary symptoms: 
sounds and words repetition, blocks and shadowings, but also tics, entire 
body and head & neck stiffness, respiratory alteration, dysprosody. As a 
consequence, a specific treatment has to work on both aspects. For this 
reason, in this study we suggest an integration between the traditional ap-
proaches to disfluencies and the Feldenkrais Method ®. Villa et al. (2013) 
have already used the Proprioceptive Elastic Method ® in the speech therapy 
of fluency disorders in order to reduce muscle stiffness and to promote a 
higher proprioceptive control of the organs involved in speech production. 
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Conclusions

Through this study, the application of Feldenkrais Method ®, in the 
management of fluency disorders, has been proved to be an added tool to 
traditional speech therapy, which will not show up as an alternative, but as 
a support for a more efficient achievement of provided rehabilitation goals. 
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Abstract

Purpose

Few studies have investigated reading skills in adults and children 
who stutter and the quality of reading in cases of comorbidity, but there is 
not enough information about the assessment instruments that could help 
to define the actual reading speed in children who stutter (CWS) and to 
identify any risky conditions for a reading disorder.

To assess a reading disorder in the presence of stuttering is a difficult 
task. CWS’ reading speed is often affected by the presence of disfluencies, 
making the data clinically unreliable for a diagnosis of dyslexia.

It is important to be able to use a procedure that is sensitive to the 
discrimination of the clinical signs belonging to the two disorders, in order 
to arrive at a correct diagnostic classification.

From these assumptions, a first research was designed.

Object

The aim of research is: 

a) study the influence of different reading modes in dyslexic and stutterers 
compared to normally fluent peers and normal readers;

b) investigate the qualitative and quantitative modifications of the reading 
characteristics (speed and accuracy) and disfluency characteristics during 
different tasks and to identify some specific clinical indexes of dyslexia 
in school-age CWS.
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Method

The study was conducted on a sample of 110 subjects from 8 to 15 
years, attending primary and secondary school from 2015 to 2017. 

The criteria for the inclusion was the attendance from 4th to 6th grades 
of primary school, to minimize the influence of a possible insufficient or 
poor reading automatization. 

Based on the diagnosis the sample has been divided in 4 subgroups 
of children:

• Only Stuttering 
• Stuttering plus Dyslexia 
• Only Dyslexia
• Controls. 

The clinical groups referred to the «CRC Balbuzie» of Rome and to 
the public Neuropsychiatric Clinic «San Donà al Piave» for a rehabilitation 
treatment for Stuttering or Dyslexia. Control group referred to a primary 
and secondary school of Rome.

Procedures

All the participants underwent a multi-dimensional evaluation of 
fluency and academic skills that lead to a DSM-5-based diagnosis and were 
classified as stutterers or dyslexics according to DSM-5 criteria.

The CWS underwent a multidimensional assessments of stuttering 
(overt and covert aspects).

For the Reading procedures/tasks we assume three possible ways to 
investigate the reading’s characteristics in CWS using a facilitating condi-
tions, which can improve verbal fluency. 

On the basis of this assumption each participant underwent an 
experimental reading evaluation in four different modes using different 
reading tests:
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• whispered reading 
• reading under MAF condition (75Db)
• silent reading
• oral reading 

Different tests and group were compared in terms of reading speed (in 
Syllables/seconds), reading accuracy, percentage stuttering syllables (%SS) 
and qualitative analysis of disfluencies.

Results

 – Speed reading rate in CWS was slightly slow on average when compared 
with controls, falling within normality parameters; however, reading speed 
could be improved by experimental reading modes;

 – There were no significant differences between CWS and control group 
on reading accuracy in all reading modes and there were no significant 
differences in reading accuracy between Dyslexia and the comorbidity 
group in oral and whispered reading;

 – MAF test highlighted an increase of reading mistakes; 
 – A qualitative analysis of the different group of CWS (Only Stuttering - 
Stuttering plus Dyslexia) showed interesting differences. Subjects with 
more severe disfluency symptoms have highlighted more variations in 
reading speed in the whispered reading test; 

 – The whispered reading test allowed for a significant reduction of disflu-
encies (percentage of blocks and repetitions) with a consequent increase 
in reading speed. 

Conclusion

To evaluate reading characteristics (speed and accuracy) in CWS is 
complex but absolutely possible. 
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The detection of reading speed and accuracy parameters is not sufficient 
alone. A careful qualitative analysis of mistakes and disfluencies produced 
during the reading tasks is mandatory.

It is also important to consider the heterogeneity and multidimen-
sionality of stuttering indeed, different characteristics of stuttering can lead 
to different reading performances.

The experimental reading tasks are a useful assessment tool (easy 
application and, in case of whispered reading, no expense).

Future proposals

From these assumptions, we decided to continue the research eval-
uating the effectiveness of the whispered reading as an assessment tool in 
stuttering subjects.

In particular, we intend to evaluate the effectiveness of the test in 
terms of reduction of disfluencies and detection of reading accuracy and 
reading speed.

The results will be correlated to the different profiles of stuttering.
The final aim of the research is to reach a good reading evaluation 

practice in stuttering subjects.
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A comparison of stuttering speech characteristics in 
Sinhala and English bilingual children with stutters 
in Sri Lanka
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Abstract 

The study was keen on the topic of “A comparison of stuttering speech 
characteristics in Sinhala English bilingual children with stutters in Sri 
Lanka.” The speech and language therapy is a relatively new and developing 
profession in Sri Lanka. Research on speech and language therapy in Sri 
Lanka is also new and limited. And in specific fields such as fluency (Stut-
tering) disorders very limited. There are six researches about disfluency and 
it is done by undergraduate students in the Faculty of Medicine Ragama, 
University of Kelaniya, in Sri Lanka. The prevalence and manifestation of 
stuttering in bilinguals is discussed, and it is hoped that this information 
can help clinicians in their assessments and treatment of bilingual clients 
and will provide new directions for research. In a multilingual, multicultural 
country like Sri Lanka, bilingual speakers are common. There are many 
studies done on bilingualism and stuttering in other countries, but not in 
Sri Lanka so far. Therefore, this study attempts to look at the speech char-
acteristics of bilingual children with stutters (BWCS). The general objective 
was to determine the stuttering speech characteristics variations of bilingual 
(Sinhala-English) children with stutters. Specific objectives aim: (1) To 
determine the stuttering speech characteristics of bilingual children with 
stutters when speaking in Sinhala; (2)To determine the stuttering speech 
characteristics of bilingual children with stutters when speaking in English; 
(3)To compare the stuttering speech characteristics of Sinhala and English 
in bilingual children with stutters; (4)To compare the stuttering speech 
characteristics of simultaneous and sequential bilingualism. 

The study compared the stuttering speech characteristics between 
Sinhala and English bilingual stutters. The study examined 10 minute 
conversational speech samples and 100 syllable reading tasks which were 
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collected in both languages. In addition, a case history questionnaire was 
administered for each participant. Sixteen (16) bilingual stuttering children, 
sequential bilingual (8) Simultaneous bilinguals (8) participated in the 
present study, Ranging in age between 12 to 18 years (Mean age = 14). The 
participants spoke Sinhala as the dominant language (L1) and English as the 
non-dominant language (L2). The speech samples examined the stuttering 
speech characteristics in the Sinhala language, stuttering speech characteristics 
in the English language, comparison of the stuttering speech characteristics 
between L1 and L2, comparison of the stuttering speech characteristics 
between sequential and simultaneous bilinguals. Speech sample analysis by 
using the percentage of words stuttered (WS %) and syllables stuttered (SS%). 
There was more presented stuttering speech characteristics than repetitions. 

There was significantly more stuttering found in L2 compared to L1 
in both general conversation and reading. There was a significant increase 
in stuttering found in general conversation tasks than the reading tasks. 
The results indicated that language proficiency, language acquisition and 
phonetic complexity were a factor. The present study is one of the first to 
examine bilingualism and stuttering in the Sinhala (L1) and English languag-
es (L2). One of the major drawbacks of the study is that there was not any 
previous study regarding the bilingualism and stuttering in the Sri Lankan 
context. At present, there are no bilingual stuttering studies comparing 
Sinhala and English. Therefore, there is a limited possibility to compare 
the present results with previous findings and despite the existing number 
of studies examining bilingualism and stuttering it appears that few studies 
have focused on the same aspects of stuttering characteristics. Bilingual 
(Sinhala-English) children with stutters (BCWS) have the typical stuttering 
speech characteristics and similar frequency patterns in both languages in 
both speaking and reading tasks. The most common stuttering speech char-
acteristic in both Sinhala and English are repetitions. Comparing L1 and 
L2 during both speaking and reading tasks of BCWS, there is a significant 
difference between mean values of words-stuttered, and syllables-stuttered. 
English presents with higher mean scores, indicating that stuttering occurs 
more when speaking/reading in English (L2) in BCWS. BCWS presenting 
sequential bilingualism presents with more stammering features in speaking 
and reading tasks than simultaneous bilingualism.
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