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ABSTRACT 

 

The purpose of this study was to investigate whether viewing stuttering behaviors would 

elicit lip muscle activity. Thirty college-aged participants produced a series of 20 sentences and 

were presented with audio and audio-video versions of each sentence that included either 

stuttered or non-stuttered target words. Each target word included a syllable-initial stop sound 

that was either voiced or unvoiced and associated with tongue versus lip constriction location. 

Raw electromyographic (EMG) signals were acquired via surface electrodes from the upper lip, 

which were then digitized and high-pass filtered at 1 Hz and then rectified by an RMS filter. 

Overall area in volts was calculated for 1 second intervals associated with each target word. 

Results showed that EMG activity was greater for the speaking condition compared to audio and 

audio-video conditions, and that EMG activity was greater for the lip compared to tongue 

constriction location and for voiced versus unvoiced sounds in the speaking condition only. 

However, there was no appreciable EMG activity during the audio or audio-video conditions, 

contrary to expectations. Thus, although the study paradigm was successful in acquiring EMG 

signals, the stimuli failed to elicit lip activity.  

Key words: stuttering, electromyography, lip muscles, listeners 
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INTRODUCTION 

Stuttering is a complex disorder that consists of repetitions, blocks, and prolongations. 

Conture (2000) classifies stuttering as the human behavior of speech with disfluencies such as 

hesitations, interruptions, prolongations, and within-word disruptions. The frequency, duration, 

type, severity, and so forth of these disfluencies vary greatly from person to person and from 

speaking situation to speaking situation. Stuttering is a fluency disorder that most often appears 

in early childhood. More than 85% of children begin to stutter by 33 months of age (Yairi & 

Ambrose, 2005). While more than 75% of children recover from stuttering in childhood, many 

children continue to stutter into adulthood and must manage stuttering throughout their lives 

(Yaruss & Quesal, 2006). The incident of stuttering is greater in males than females, and because 

more females recover from stuttering, the prevalence is greater in males as well (Yairi, E., & 

Ambrose, N. C., 2005).  

The most widely referred treatments for people who stutter are behavior interventions 

(Costello, 1983; Onslow, Packman, & Harrison, 2003; Ryan, 2001; Starkweather, Gottwald, & 

Halfond, 1999). Its effectiveness has been the topic of investigation for several decades. 

Behaviorally based treatment approaches for stuttering have been generally defined as 

interventions that involve a change in speech behavior through (a) the direct modification of a 

person’s stuttering, (b) operant procedures, or (c) an integration of both approaches (Nye, et al., 

2013). Typically, the intervention approach that one chooses depends on the needs of the client, 

and although many intervention approaches have been shown to bring about positive change, a  
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crucial factor has been shown to be the rapport between the clinician and the client (Zebrowski & 

Arenas, 2011).             

Much is known about stuttering through empirical research. Stuttering tends to occur on 

the first words of sentences (Buhr & Zebrowski, 2009; Richels et al., 2010). Stuttering is also 

highly variable, which makes it a difficult disorder to diagnose and treat. For conversational 

speech, variability of stuttering is dependent upon two factors. First, the speaking task can bring 

about variability in stuttering, as the task can differ in terms of the demand or challenge on 

speech production, for example engaging in conversation, answering questions, or describing 

pictures. Second, the speaking situation can bring about variability in stuttering, as different 

speakers in the environment can be associated with different levels of demand or challenge, for 

example the social status of the conversational partner or the familiarity of the topic under 

discussion (Yaruss, 1997). Adults who stutter often report negative emotions, such as guilt and 

shame with respect to their own stuttering, which is usually a target for treatment. Finally, 

stuttering also runs in families and has a greater prevalence in males compared to females, each 

suggestive of a genetic component to the disorder.   

Among the many social factors associated with stuttering, stigma has received some 

study as negative societal attitudes about stuttering and people who stutter, each of which can 

lead to the avoidance of communication. According to Boyle (2016), “Reducing the belief that 

stuttering is ultimately caused by psycho-behavioral factors will reduce blame toward people 

who stutter. However, providing biological explanations for stuttering is not effective for 

reducing stigma compared to no explanation at all, and could increase prognostic pessimism”. 

Thus, in order to reduce stigma associated with stuttering, it can be useful to treat both the cause 

of stuttering and stuttering behaviors of stuttering, which are not the fault of the person who 
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stutters. Boyle concludes that, “The controllable explanation for stuttering led to more blame 

compared to the uncontrollable explanation and no explanation. The controllable explanation 

resulted in higher levels of anger and stereotypes compared to no explanation.”  

The implications of public stigma towards people who stutter are that they will be 

impacted, “educationally, vocationally, and in social dimensions of life” (Boyle, 2013). Stigma is 

defined as, “a trait, attribute, signal, or mark that is devalued among a particular social group” 

(Boyle, 2013). A public stigma is related to self-stigma among people who stutter. Self-stigma is 

defined as, “what stigmatized individuals do to themselves by internalizing the stereotypes, 

prejudice, and discrimination they are exposed to from the public” (Corrigan, Larson, & Rüsch, 

2009). Stereotypes of people who stutter can become negative beliefs about the self, and 

prejudice is experienced as a negative emotional reaction to internalized negative attitudes. 

These negative cognitive and affective reactions can lead to self-discriminating behavior in 

which individuals fail to pursue work, independent living, meaningful relationships, or other 

social opportunities (Corrigan & Watson, 2002). 

Boyle (2017) concludes people reported not personally believing PWS were confident, 

and most believed they were shy. Perceived public opinion was more unfavorable as a majority 

agreed that the public is uncomfortable talking with PWS and that the public would recommend 

PWS avoid jobs requiring high speech demands and avoid talking to large audiences. A minority 

of participants agreed PWS are perceived publicly as capable or mentally healthy. Overall, the 

study demonstrates misunderstandings and negative perceptions of PWS, especially when 

measured with perceived public opinion. In another study about associations between beliefs 

about and reactions toward people who stutter, researchers found beliefs towards people who 

stutter are dramatically related to reactions towards the person who stutters. What was believed 
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about the cause of stuttering related to the reactions as well as gender, familiarity, and beliefs 

about potential success (Arnold & Li, 2016). 

Although there has been some research conducted to investigate the stigma associated 

with stuttering, including public and self-stigma, to date few investigations have been conducted 

to better understand how people react physiologically to stuttering behaviors. Furthermore, 

although much research has been dedicated to understanding what is going on in the body or 

brain of people who stutter (e.g., Chang, 2011), it would be useful to understand what is going on 

in the bodies of listeners while they perceive stuttering. This could potentially shed some light on 

how a negative appraisal of stuttering gets started in the first place. For example, if people use 

their own speaking experiences to evaluate speech produced by other people, then people could 

use their own experiences of speech disfluency to impose a solution onto the stuttered speech 

they hear. That is, if normally fluent listeners do not have any experience with stuttered speech, 

this sets the stage for generating negative appraisals of stuttering speech when it is encountered. 

A normally fluent speaker does not have a model in the brain of how another speaker would 

produce stuttered speech.  

To date, very little research has focused on people’s physiological responses to stuttering. 

The occurrence of stuttering is an observable, judgmental reaction of a listener to something 

done by a speaker (Zebrowski & Arenas, 2011). Perceptual evaluations of disfluencies in speech 

contribute to both the diagnosis and treatment of stuttering. People’s responses to stuttering are 

worth investigating because such responses figure in to both the existence of negative social 

appraisals of stuttering as well as the approach that one can use for treatment. Because so much 

of the stuttering experience involves the avoidance of negative social appraisals of stuttering, any 

treatment approach should address the reactions of people who don’t stutter in the 
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communicative environment. This is particularly important because if people expect negative 

responses to their stuttered speech, they might be less likely to talk, or more likely to avoid 

speaking in general. People who stutter may interpret a listener’s response as negative when in 

fact it is the listener’s natural physiological response.  

This study seeks to measure the magnitude of lip muscle activity in response to stuttering 

behaviors that involve the lips. It is predicted that high levels of lip muscle tension produced 

during stuttering behavior will elicit lip activity in the listener, as they view the stuttering 

behavior. Due to the fact, listening to speech activates the motor regions evidenced by 

corticobulbar excitability. Schmitz et al. (2019) conducted a study on recruitment of motor 

regions while listening to non-native speech and found that motor activations compensate for the 

lack of stable sensorimotor representation. Similarly, this study seeks to measure motor activity 

of perceptual stimuli that are linguistic in nature and lack a stable sensorimotor representation for 

the listener, i.e. stuttered speech. Both auditory and visual speech perception facilitate the 

excitability of the motor system involved in speech production (Watkins et al., 2003). From a 

cognitive perspective, listeners have the ability to predict or anticipate what another person will 

do or say, if that same behavior has occurred in the past. The perception of action is associated 

with increased activity in motor regions, implicating such regions in the recognition, 

understanding and imitation of actions (Watkins et al., 2003). A combination of anticipated 

actions and increased cortical activity in motor regions can lead to imitating actions, i.e. lip 

muscle activity in the listener.  

In summary, a listener can do at least two things when observing the behavior of another 

person. First, a listener can predict what the speaker intends to do or say, based upon the context 
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of a conversation, because the listener has experience of those same contexts in the past. Second, 

a listener can activate muscles in one’s own motor system that correspond to the same muscles 

the action is being observed in. In the present investigation, lip muscle activity will be measured 

in response to previously recorded stuttering behaviors presented on a computer screen. If the 

stuttering behavior involves observable muscle tension in the lips, one would expect to see a 

“resonance” in the lips of the listener perceiving the stuttering behavior.  

There are three aims/hypothesis in the study: 1) greater lip activity should be observed in 

stuttered compared to non-stuttered speech, 2) greater lip activity should be observed in a 

constriction made in the lips compared to a constriction made with the tongue, and 3) greater lip 

activity should be observed in audio-video compared to audio only conditions. It is hoped that 

this study will shed light on how people respond to stuttering physiologically, which in turn can 

lead to better understanding of the origins of stigma in stuttering. It is anticipated that a 

measurable response to stuttering is an automatic phenomenon; a resonance between speaker and 

listener.
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METHODS 

Participants 

This study included 30 college-age students between the ages of 18 and 23 years, with no 

history of a fluency disorder. All participants were selected from undergraduate classes in the 

Department of Communicative Disorders at the University of Alabama. This was a convenience 

sample, selected based on the affordances offered by being in the communicative disorders 

department. Thus, all participants in the study had completed coursework in the area of speech-

language pathology, and thus were potentially knowledgeable about developmental disorders 

such as stuttering. All students received course credit for their study participation. Participants 

signed a consent form approved by the Institutional Review Board (IRB) at The University of 

Alabama (Appendix 2). The primary participant inclusion criteria were any individual willing to 

participate in the study. Individuals with potential speech and or language issues were not 

excluded. However, no participants in this study were known to have any speech and or language 

issues.  

Stimuli  

All stimuli were comprised of a male actor producing a set of sentences in which the final 

word in the sentence was either associated with stuttering or not. The actor was a speech 

language pathologist. Each sentence was seven to eight syllables in length with the initial speech 

sound of the final word associated with a break in speech fluency, lasting approximately one 

second. A total of twenty sentences were constructed to be used as stimuli. The final word of 

each sentence is a single-syllable noun beginning with voiced or unvoiced bilabial or lingua-
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velar constrictions locations, corresponding to /b, p, k, g/. Please refer to Appendix 1 for the list 

of sentences.  

The audio-video files were recorded on a Sony audio-video camcorder. An external lapel 

microphone was attached to the shirt speaker for quality of sound. Each sentence was articulated 

four times without a stuttering behavior (i.e., block) and four times with a stuttering behavior for 

a total of eight repetitions of each sentence. One production with a stuttering behavior and one 

production without a stuttering behavior that were similar in duration were selected for use in the 

study, for a total of 40 unique sentences to be used as stimuli. Audio-video recordings were then 

uploaded to a Macintosh computer for extraction of the audio and creation of the audio-only 

version of the file.   

Procedure  

Consenting students were connected to a Biopac system MP150 system (Biopac 

Acqknowledge version 4.2, 2011) for Macintosh computers for the acquisition of the 

physiological signals of muscle activities of the orbicularis oris through surface 

electromyography (EMG100C Electrodermal response amplifier). The Biopac MP150 system is 

a life science research tool that allows for acquisition and analysis of data. The orbicularis oris is 

a complex of muscles in the lips that encircles the mouth and when innervated opens and closes 

the lips for articulation of speech sounds (Jain and Rathee 2019).  Surface electromyography 

detects electrical activity within muscles near the surface of the skin. Lower motor neurons 

instigate muscle movement through their direct innervation of the muscle at the neuromuscular 

junction causing the muscle to tense, enabling detection of muscle activity.  

First, two electromyographic (EMG) surface electrodes were placed between the philtrum 

and right corner of the mouth on the skin adjacently above the right upper lip of each participant. 
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The electrodes were placed on the right upper lip due to sound booth set up. The Biopac MP150 

system equipment was located on the right side of the sound booth, which necessitated 

acquisition of lip activity on the right-hand side of the participant’s body. Electrode wires were 

placed above the ear and, if necessary, tapes to the skin surface, to minimize the likelihood of the 

wires pulling on the electrodes. A ground electrode was attached to the center of the participants’ 

forehead. A clip was attached to all three electrode wires to adhere the wires to each participant’s 

right shoulder area of his or her shirt. The clip was attached to reduce the amount of weight 

bearing on the electrodes to ensure the electrodes would not fall off during the study.  

For electrode application, the upper right lip and the center of the forehead were first 

wiped clean of any makeup with an alcohol wipe. A dry paper towel was then applied to ensure 

that no residual moisture was left on the skin’s surface. NuPrep skin gel was applied to the 

surface of the electrodes to enhance conductivity.  

Participants were seated in a sound booth in front of a computer monitor, on which they 

viewed the stimuli. The participants heard the stimuli through two Sony external speakers placed 

to the right and left of the computer monitor. Stimuli were presented in three blocks with 

SuperLab version 5 software (Cedrus, Inc.). SuperLab is a tool for building experiments. First, 

the participants were asked to read aloud all 20 sentences to be used as stimuli in the study. This 

had the effect of familiarizing the participants with the sentence content, thus facilitating the 

participants’ anticipation of the words that occurred in the stimuli. The reading sentences portion 

of the study provided a spoken benchmark which was used to evaluate lip activity when 

perceiving the stimuli. Second, participants were presented with blocks of the audio-video and 

audio-only stimuli. The participants were asked to listen to the stimuli and press the space bar on 

the keyboard of the computer monitor to continue to the next stimuli presentation. Participants 
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were not given any other specific instructions beyond listening in order to avoid bias in 

participant response. Each participant was audio-video recorded during the study to monitor non-

speech muscle activity of the orbicularis oris to ensure the participants were attending to the 

stimuli presented to them. Each of these latter blocks consisted of forty stimuli, the fluent and 

stuttered versions of the twenty sentences. Between each participant and within each block, the 

order of presentation of the stimuli was randomized.  

During the presentation of the stimuli, the participants were audio recorded on a Mac 

laptop using LineIn, which is an application for OS X that recorded sound coming in through 

microphones in the sound booth. The participants were also video recorded through the software 

application, Photo Booth, on a Mac laptop. An external webcam, situated on top of the computer 

monitor in the sound booth, provided the live video stream that was then recorded in Photo 

Booth. The duration of the experiment was approximately thirty minutes, including about fifteen 

minutes to set up the electrodes and fifteen minutes to present the stimuli. 

The EMG lip muscle activity was stored on a Mac laptop. The onset of each trial during 

the study was marked by placing red flags on a pulse associated with the end of the trial. All 

information about the stimuli (e.g., listening versus speaking, voiced versus unvoiced stop 

sounds, fluent versus non-fluent target sounds, and articulatory position (lips versus tongue 

constriction)) were entered into a spreadsheet along with associated physiological measures.  

Data Reduction and Analysis  

Within the raw EMG channel in the Biopac Acqknowledge software, the EMG waveform 

was low-pass filtered at 1 Hz to remove high frequency noise, which was then rectified by 

applying an RMS filter. Examples of these ACQ files are presented in Appendix 3 and 4, which 

show both useable and unusable raw waveforms as well as the steps employed to filter the data. 
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In general, anomalous lip activity (i.e., noise) did not occur during EMG acquisition. Any data 

collection period for which there was excessive noise was not used. Marks (i.e., digital pulses) 

within another channel corresponding to the last word in each sentence (stuttered or not 

stuttered) were used to mark a 1-second boundary for data reduction. In particular, the area in 

volts under the filtered and rectified waveform, for the 1000 milliseconds prior to the mark, was 

used as the estimate of the magnitude of skin conductance response. This measure of area was 

used as the primary dependent measures in statistical analysis for evaluation of study hypotheses: 

whether lip muscle activity would be greater 1) during speaking versus listening conditions, 2) 

between stuttered versus non-stuttered target words, 3) between lip versus tongue constrictions, 

and 4) between audio-video versus audio-only stimuli.  

Statistical Approach 

Mixed model analysis using R statistical software (R Development Core Team, 2009) 

with the statistical package lme4 (Bates & Mächler, 2009) was used to evaluate study 

hypotheses. Degrees of freedom for planned comparisons were calculated based on the 

Satterthwaite approximation using the statistical package lmerTest (Kuznetsova, Brockhoff, & 

Christensen, 2012). For each model, independent variables of interest were used in the base 

model to predict the dependent variable. Interactions were included in a model if significant or 

otherwise removed.
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RESULTS 

 

Initially, 44 participants expressed interest in participating in the study and were assigned 

a lab code. Of these 44 participants, 4 did not show up, therefore, they did not sign a consent 

form. Of the remaining 40 participants, another 3 participants signed the consent form, but due to 

equipment failure, EMG data was not acquired. Finally, for another 7 participants, due to 

problems with electrode adhesion, the EMG waveform did not meet study specifications and was 

thus not used. That left a total of 30 participants who contributed data to the study.  

Two models were employed to evaluate study hypotheses. For each model, both 

Participant and Month were used as random factors, and Fluency was used in all three models as 

the dependent variable. In addition, each model included Gender (male or female) as a potential 

factor of interest.  

The first mixed effects model compared EMG amplitude on the Speaking versus the 

Listening conditions. This compared lip movement on target syllables when reading the 20 total 

sentences, making up the 20 total target words, versus listening to those same sentences, or a 

total of 80 stimuli consisting audio and audio-video stimuli of both fluent and disfluent 

productions. The model used Area as the dependent variable, and well as fixed factors Listen 

versus Speak, lips versus tongue constriction, and voiced versus unvoiced stop sounds.  

Results showed a main effect for Listen, with the listening condition resulting in 

significantly lower area, β = 0.0016, t(2795) = -12.305, p < .001. A main effect was also found 

for Lips, with the lip constriction associated with greater area than the tongue constriction, β = 

0.0008, t(406) = 5.574, p < .001 (Figure 1). A main effect was also found for Voicing, with 
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voiced stop sounds being associated with greater area compared to unvoiced stop sounds, β = 

0.0008, t(406) = 5.848, p < .001, presumably because of greater intro-oral pressure associated 

with voicing (Figure 2). Finally, two interactions were considered. First, the interaction between 

Listening and Lips was significant, β = 0.0008, t(2795) = -5.176, p < .001, and the interaction 

between Listen and Voiced was significant, β = 0.0008, t(2795) = -5.387, p < .001, indicating 

that the main effect for both Lips and Voicing were greater in the Speaking condition than the 

Listening condition.    

 

 

Figure 1. Magnitude of lip muscle activity on tongue versus lip constriction location.  
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Figure 2. Magnitude of lip muscle activity on voiced versus unvoiced stop sounds.  

 

The second mixed effects model looked at the Listening condition only and compared lip 

activity on fluent versus disfluent productions. Area was again used as the dependent variable 

and Disfluent, Lips, and Voicing were again used as fixed factors. The model results in no main 

effects, and no interactions were considered. Thus, the presence of stuttering behaviors in the 

stimuli did not bring about an effect on the lips of the listener. 
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DISCUSSION 

The purpose of this study was to investigate a listeners’ responses to stuttering behaviors. 

It was predicted there would be greater lip activity observed in stuttered compared to non-

stuttered speech. It was also predicted that there would be greater lip activity observed in a 

constriction made in the lips compared to a constriction made with the tongue. Finally, it was 

predicted that there would be greater lip activity observed in audio-video compared to audio only 

conditions. Overall, results confirmed that the study design was successful, as the total area 

associated with the lip activity was greater during speaking compared to listening. In addition, it 

was confirmed that syllables with lip constructions were associated with more lip EMG activity 

than those with tongue constrictions. These results were expected. However, when looking at lip 

EMG activity during listening only (i.e., audio and audio-video conditions), there was no 

difference between stuttered versus non-stuttered productions. It did not matter if those 

productions were associated with lip versus tongue constrictions or with voicing of the target 

stop sound or if the presentation was audio-video versus audio. Rather, very little EMG activity 

was detected by electrodes during the listening conditions. There are a few reasons for this. 

First, it could be the case that listeners do not actually produce muscle activity in their 

own vocal tracts when viewing stuttered speech. Although lip EMG activity has been identified 

in other experiences in response to perceptual stimuli that are linguistic in nature, stuttered 

stimuli might not generate such a response. Even if listeners know what word a speaker is trying 

to produce, this does not mean that they attempt to say that word. This could particularly be the 

case for many students who were knowledgeable of communication disorders, and habitually 
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 wait to others to speak before deciding to speak themselves. Of course, we cannot be sure that 

speakers were in fact able to predict the word in the stimuli. However, given that listeners could 

view lip activity, this would have presented an opportunity to predict a word to activate mirror 

neurons which are brain cells that reacts both when a particular action is performed and when it 

is only observed (Gallese and Goldman, 1998). Although, short interval intracortical inhibition in 

lip muscles provide evidence that inhibitory mechanisms are recruited to prevent unwanted overt 

motor activation during action observation (Murakami et al., 2019). Listeners’ motor cortices 

may have prevented the lip muscle activity response through short interval intracortical 

inhibition for various contextual reasons.  

Second, the stuttered speech was presented in an audio-video format rather than a live 

interaction between speaker and listener. Mirror neurons respond to observed linguistic 

behaviors, but we have to consider through what platform does successful activation of the 

system occur. Research has shown “virtual (video) social interactions provide cues that are 

significantly different from the cues available during live interactions” (e.g., Dickerson et al., 

2017). Perceptual and social contingency cues are diminished when viewing speech virtually 

compared to a live social interaction. Therefore, the success of the stimuli evoking the mirror 

neuron system could have been diminished in this study due to the difference in cues provided 

from the audio-video presentation. When the participant was observing and listening to the 

virtual speech, it had spatial discontinuity and temporal asynchrony when compared to a live 

social interaction. 

From a physiological perspective, being able to predict a word that someone will say 

would be expected to manifest in the motor system, as the listener tracks the motor behavior of 

the person they are observing. For example, a motor “resonance” in the listener would be 
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enabled by the mirror neuron system in the brain (Rizzolati, 2005). Much evidence has 

accumulated for the existence of neurons in the brain that become active when producing a 

behavior or perceiving that same behavior in another body. In so doing, an individual could be 

forming a theory of the expected behavior of the other person, also known as theory theory (TT), 

or the individual could be simulating the behavior of the other person, also known as simulation 

theory (ST) (e.g., Gallese and Goldman, 1998). As humans learn new motor skills, mirror 

neurons within the brain can “resonate” with the actions of other people, provided that same 

behavior can be produced in one’s own motor system.  

The mirror neuron system therefore compares online observations to the predicted goal-

oriented motor actions of another person. When one’s prediction of another’s behavior does not 

match what one observes, the observer could still attempt to produce in their own bodies the 

action they predicted to occur, as if the observer is attempting to carry out the intended speech 

movements of a person who stutters. In general, if mirror neurons activate motor groups in the 

brain in the same muscle groups the action is being observed, one should expect to see muscle 

activity in the lips of the observer if the observer has predicted a behavior to occur in the lips of 

the person being observed. This did not occur, however, meaning that that viewing stuttered 

speech might not have activated mirror neurons corresponding to articulator movement that is 

being observed.  

Limitations of Study  

A limitation of this study was the limited resources for acquiring participants for the 

study. All the participants for the duration of the study were currently enrolled in academic 

classes within the Department of Communicative Disorders at The University of Alabama. This 

suggests that further studies should be conducted with a population of listeners who do not have 
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a well-versed background knowledge in the study of communicative disorders. Individuals 

studying communicative disorders are aware and most likely even sensitive to social constructs 

within the population of people who stutter due to the likely occurrence of studying disfluency 

disorders or working with people in this population.  

Another limitation is that stimuli were presented via a computer monitor. As suggested 

earlier, viewing human behavior over a monitor might not bring about the expected effect in the 

listener. For example, the ability for listeners to pick up on subtle emotional cues is limited by 

audio-video stimuli. Thus, even though using well-controlled stimuli contributed to a more well-

controlled study, future studies should consider using stimuli produced by a real person, perhaps 

a person who does stutter. 

Future Directions  

Further research on this topic could lead to a better understanding of the listeners 

physiological response to stuttered speech in social contexts. Larger sample sizes including 

participants with without previous knowledge of speech-language pathology could potentially 

bring about the anticipated results. It would also be beneficial if further researched was first able 

to confirm that participants could in fact predict the target word that was associated with 

stuttering. Finally, to the extent that mirror neurons mediate the relation between perception and 

action, it could be necessary to utilize live social interactions containing stuttered speech.  

Conclusions  

The design of the present study was successful in that quality EMG signals were acquired 

during the speaking conditions. Increases in lip activity were observed when speakers produced a 

sentence, particularly those involving a lip constriction. However, the magnitude of lip activity 

was not appreciable during the audio and audio-video conditions, indicating that the stimuli did 
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not successfully bring about a behavioral response in the listener. Future studies can made 

improvements to the current study design to further investigate the extent to which listeners 

attempt to help speakers who stutter finish a sentence, and to what extent this might involve the 

presence of mirror neurons.   
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Appendix 1: Stimuli  

 

1. Pour the water in the pail.  

2. He caught the fish with bait. 

3. The baker frosted the cake. 

4. The field goal kick won the game. 

5. The chef fried the steak in the pan.  

6. The heavy load hurt his back.  

7. She likes to drink soda out of a can.  

8. The car was filled with gas.  

9. The goalie blocked the puck.  

10. The children stepped on the school bus.  

11. He needs a band-aide for his cut.  

12. The soldier fired his gun. 

13. The teacher grades with a red pen.  

14. He fell asleep in his bed.  

15. She tapped the beer from a keg.  

16. If you don't know take a guess.  

17. A dog has four paws.  

18. He swung his bat at the ball.  

19. He used the phone to make a call.  

20. The nurse wrapped the wound with gauze.  
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Appendix 2: Consent Form 

  

UNIVERSITY OF ALABAMA 

HUMAN RESEARCH PROTECTION PROGRAM 

  

Lip EMG Response to Stuttering 

Caroline Henley, Graduate Student, Communicative Disorders 

Anthony P. Buhr, Associate Professor, Communicative Disorders 

  

You are being asked to participate in a research study. You are being asked to participate in the 

study titled “Lip EMG Response to Stuttering.” The study is being conducting by Caroline 

Henley and Dr. Anthony Buhr, in the Department of Communicative Disorders at the University 

of Alabama. 

  

Is the researcher being paid for this study? 

Neither researchers are being paid for conducting this study. 

  

Is this research developing a product that will be sold? 

No product is being developed as part of this study. 

  

Does the investigator have any conflict of interest in this study? 

Neither researchers have a conflict of interest in this study. 

  

What is this study about? What is the investigator trying to learn? 

This study is being conducted to explore people’s responses to stuttering. 

  

Why is this study important or useful? 

This study is important because it will add to knowledge regarding stuttering treatment. 

  

Why have I been asked to be in this study? 

You have been asked to be in this study because you are an undergraduate student who does not 

stutter and can provide information about response to stuttering. 

  

How many people will be in this study? 

A total of 200 individuals will be in this study. 

  

What will I be asked to do in this study? 

You will be asked to view a series of audio-video clips in a sound booth with electrodes placed 

around your lip and on your forehead. 

  

How much time will I spend being this study? 
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Completing the study will take one hour. 

  

Will being in this study cost me anything? 

The only cost to the participant will be your time. 

  

Will I be compensated for being in this study? 

You will be compensated with extra credit in one undergraduate course. 

  

Can the investigator take me out of this study? 

The investigator will not take you out of the study.  

  

What are the risks (dangers or harms) to me if I am in this study? 

There are not any foreseeable risks associated with this study. 

  

What are the benefits (good things) that may happen if I am in this study? 

You will be contributing to greater knowledge about fluency and how we can better treat 

fluency. Direct benefit to you will be course extra credit.    

  

What are the benefits to science or society? 

The benefit of this study to society is a better understanding of the social/environmental factors 

of fluency and stuttering.   

  

How will my privacy be protected? 

All personal information associated with the study, for example your name and course 

enrollment will only be accessible to study investigators. No other identifiable information will 

be acquired. For example, you will not be asked to provide your birthday or any health 

information. 

  

How will my confidentiality be protected? 

Any personal information will be stored in an online database that is protected by a password. 

The data will then be converted onto a document that will be protected by a passcode and your 

information will be only identifiable by a number. 

  

What are the alternatives to being in this study? Do I have other choices? 

The alternative to being in this study is to decline to participate. 

  

What are my rights as a participant in this study? 

Taking part in this study is voluntary.  It is your free choice. You can refuse to participate. 

  

The University of Alabama Institutional Review Board (“the IRB”) is the committee that 

protects the rights of people in research studies. The IRB may review study records from time to 

time to be sure that people in research studies are being treated fairly and that the study is being 

carried out as planned. 

  

  

Who do I call if I have questions or problems? 
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If you have questions, concerns, or complaints about the study right now, please ask them. If you 

have questions, concerns, or complaints about the study later on, please email the primary 

investigator (Caroline Henley) at cmhenley2@crimson.ua.edu or call Dr. Buhr at (205-348-

1413). 

  

If you have questions about your rights as a person in a research study, call Ms. Tanta Myles, the 

Research Compliance Officer of the University, at 205-348-8461 or toll-free at 1-877-820-3066. 

  

You may also ask questions, make suggestions, or file complaints and concerns through the IRB 

Outreach website at  http://ovpred.ua.edu/research-compliance/prco/ or email the Research 

Compliance office at  rscompliance@research.ua.edu   

  

After you participate, you are encouraged to complete the survey for research participants that is 

online at the outreach website, or you may ask the investigator for a copy of it and mail it to the 

University Office for Research Compliance, Box 870127, 358 Rose Administration Building, 

Tuscaloosa, AL 35487-0127.  

  

I have read this consent form. I have had a chance to ask questions. I agree to take part in the 

study. If you choose, please print a copy of this form to keep for your records 

  

By signing my name below (or by indicating "I agree") indicates my willingness to take part in 

this research study. 

  

I agree to take part in the study 

 

Participant Signature: ________________________________ 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://osp.ua.edu/site/PRCO_Welcome.html
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Appendix 3: IRB Certification  

 

 


