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ABSTRACT 

Stuttering is a disorder of speech fluency that is not well understood, in part due to its 

variable nature. Although a number of factors have been found to contribute to this variability, 

previous research has often been retrospective or experimental. In this study, forty-one college 

students completed a survey three times a day for at least two weeks. Each participant evaluated 

their experiences regarding their own speech fluency, affective state, and willingness to 

approach. It was expected that affective state would be associated with speech fluency as well as 

willingness to approach. The main finding of the study was that dimensions of affect (i.e., 

arousal and mood) were significantly associated with speech fluency, particularly in the morning 

compared to the afternoon or evening. Results are interpreted to suggest that the positive relation 

between speech fluency and affect could be outcomes of a common physiological state, a finding 

that could have important implications for fluency disorders such as stuttering.  
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LITERATURE REVIEW 

Fluency is an important feature of efficient communication between speaker and listener. 

A speaker’s speech fluency is impacted by a number of factors that change over time, meaning 

fluency is a highly variable phenomenon (Yaruss, 1997). An important issue relating to 

variability of speech fluency, especially when considering a communication disorder, is that the 

level of fluency is often unpredictable. This unpredictability can cause great difficulty for both a 

person with a fluency disorder as well as those who provide therapeutic services for them. 

Stuttering is a particular type of fluency disorder that usually begins in childhood, and for many 

people, persists into adulthood (Yairi & Ambrose, 2005). This variability in stuttering can 

contribute to many of the negative social stigmas surrounding stuttering (Boyle, 2015), and can 

present a challenge for therapists in diagnosis and evaluation of treatment. Many factors have 

been identified that influence this variability (e.g., Jackson, Tiede, Beal, & Whale, 2016), and 

thus there is a tremendous need to better understand how these factors influence the experience 

of stuttering. By doing so, fluency disorders, such as stuttering, can have more accurate 

diagnoses and effective treatments.  

Stuttering Background  

Stuttering is categorized as a disorder of fluency. Traditional definitions of stuttering 

include the presence of “interruptions” in a person’s speech (Bloodstein, 1995). However, there 

has been much disagreement in how to define stuttering, mostly because deviations from 

normally fluent speech are themselves hard to define. Therefore, traditional definitions of 

stuttering have some difficulty distinguishing stuttering from normal disfluency (e.g., Johnson, 
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1959). For example, there is the question about whether stuttering is defined by frequency of 

disfluency, reflected in standard scores such as on the Stuttering Severity Instrument (SSI; Riley 

& Bakker, 2009) or by a subjective feeling of loss of control by the speaker (WHO, 2001).  

Readily observable characteristics of stuttering include syllable repetitions, 

prolongations, and stoppages in the flow of speech. More subtle characteristics associated with 

stuttering include abnormal speech breathing, breaks in vocal fold vibration, and muscle tension 

(Bloodstein, 1995). Stuttering can be accompanied by negative emotional factors, as people who 

stutter often have negative feelings of stuttering and feel it is something of which to feel ashamed 

(Manning, 2017). This is often coupled with a feeling of inadequacy and can have a negative 

impact on the quality of life of people who stutter (Daniels, 2004).  

A persisting problem in learning more about stuttering concerns the variability of 

stuttering. For example, the onset of stuttering in the preschool years marks an early change from 

absence of stuttering to onset of stuttering behaviors (Yairi, 2004). Determining the onset of 

stuttering can be quite difficult, however, due to the retrospective nature of reporting the 

behaviors present at onset by parents. In fact, early information regarding onset was reported by 

parents weeks or months after the onset of stuttering (Johnson, 1959), although more recently, 

longitudinal studies have been successful in identifying stuttering days or weeks after its onset 

(Kefalianos et al., 2014; Yairi, 2004). However, research suggests that the age of onset can be 

relatively variable, with 95% of developmental stuttering cases appearing before the age of four, 

and 40% of those reported as sudden onsets, within two to three days (Yairi, 2004). Although 

most children who begin stuttering in the preschool years recover within a few years, early 

childhood stuttering is marked by substantial variability. However, factors that underlie this 

variability are still not well understood.  
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It is paramount to understand that stuttering, as a communication disorder, is only one 

type of disfluency. Non-stuttered disfluencies, such as verbal fillers (i.e., filled pauses), 

revisions, and whole word repetitions, are common among typical speakers, as they often 

provide extra time for the speaker to plan or modify an utterance. One model that accounts for 

such disfluencies in all speakers is the EXPLAN theory, which attributes fluency breaks to 

asynchronies between planning and execution, each of which are treated as separate operations 

synonymous with the linguistic and motor domains of speech (Howell, 2004). Disfluency is 

explained as asynchrony between planning and execution, where linguistic processes are too 

slow to provide a plan to the motor domain when needed for execution. The resulting breaks in 

fluency are common with normally fluent speakers, but differ from stuttered disfluencies in that 

a speaker has little or no trouble executing that plan in articulation.  

Despite such differences, stuttered and non-stuttered disfluencies share much in common, 

as the factors that trigger the presence of disfluency behaviors are similar for each (Richels et al, 

2010). For example, greater sentence length or syntactic complexity is more likely to elicit 

disfluencies in overt speech for both stuttering and non-stuttering speakers, but this manifests as 

stuttered disfluencies in people who stutter (Buhr & Zebrowski, 2009). In addition, all types of 

disfluencies tend to cluster at the beginning of utterances (Richels et al., 2010). Although overt 

disfluencies differ between people who do and do not stutter, at least some factors that influence 

their manifestation in overt speech appear to be similar. Therefore, determining which factors 

correlate with changes in normal disfluency can provide valuable information about both typical 

speakers and those who stutter. 
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Variability of Stuttering 

As mentioned above, speech fluency is highly variable, meaning that changes in 

disfluency can be observed within a speaker both across the hours of a day and the days of the 

week. Previous studies have found that certain factors are correlated with higher variability in the 

number of disfluencies. Two important factors, identified by Yaruss (1997), are speaking task 

and speaking situation. Yaruss provided children who stutter with various speaking tasks that 

differed in terms of conversational dialogue versus monologue speech and different speaking 

situations that were associated with time pressure or not. It was reported that tasks involving 

speaking with another person, such as parent-child interaction and play, showed 6.31 and 6.67 

average disfluencies. This average was greater than for monologue tasks, such as picture 

description or story retell, which showed 5.45 and 5.87 average disfluencies, respectively. 

Situations with more time pressure, such as when the child was asked more frequent questions, 

interrupted, and rushed, were more likely to elicit disfluencies. This finding suggests that 

introducing time pressure as a variable can elicit more disfluencies across speaking tasks. 

Variability across situations and tasks was greater than within situations or tasks, suggesting that 

variability in stuttering may be attributed to differences in speaking tasks or situations.  

Other factors were studied by Constantino, Leslie, Quesal, & Yaruss (2016) in adult 

participants across a fourteen-day period. It was found that people who presented with the 

greatest amount of variability reported more negative feelings about their stuttering in the 

Overall Assessment of the Speaker’s Experience of Stuttering (OASES; Yaruss & Quesal, 2006). 

These findings suggested that unpredictability, resulting from the variability from day to day, 

causes a heightened uneasiness about a person’s stuttering, and thus an adverse effect on speech 

fluency.  
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Emotion is another factor that has been suggested to correlate with variability of speech 

fluency. For example, speakers often have more speech disfluencies when experiencing 

heightened emotion or feelings of anxiety (e.g., Jackson et. al., 2016). Individual differences also 

exist in emotional reactivity to stressors as well as the ability to regulate emotion, as indicated by 

parent response on standardized tests such as the Child Behavior Questionnaire (Rothbart et al., 

2001). Karras et al. (2006) reported that children who stuttered were rated as more emotionally 

reactive and less able to regulate emotions compared to parents of children who did not stutter. 

Thus, two important factors related to emotion are an individual’s unique response to perceived 

stressors in the environment and how that individual copes with change in emotion (Arnold et 

al., 2011).  

Emotional arousal can be measured along dimensions of high or low magnitude or 

positive or negative valence. The magnitude of emotional arousal can affect speech fluency and 

stuttering variability (Jones, Conture, & Walden, 2014). For example, a person who stutters is 

likely to experience a greater amount of disfluency when they are both angry and excited. These 

emotions are characterized as both high arousal and high approach. Therefore, it is the state of 

arousal that causes changes in a person’s fluency, not necessarily whether the emotion they are 

feeling is positive or negative. However, although abrupt changes in emotion can be acutely 

experienced in terms of emotional arousal, one’s general sense of whether their own affective 

state is positive or negative is known as mood. Clark & Watson (1988) investigated change in 

mood in conjunction with events in a typical day, with the most salient finding being that social 

events had the highest correlation to positive affect (p. 304). However, attempts at linking speech 

fluency to emotion are challenging because of the difficulty of controlling for other factors that 

might have an impact on speech fluency. For example, events within the environment could lead 
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both to changes in speech fluency and mood, with mood exerting a causal influence on speech 

fluency (Buhr et al., 2016).  

Emotions can be subdivided as discrete categories and previous research has indicated a 

clear difference in different types of positive and negative emotions (Harmon-Jones et al., 2016). 

Anger, though a negative emotion, would be classified as high-approach, whereas fear, also a 

negative emotion, would be classified as low-approach (Carver & Harmon-Jones, 2009). Thus, 

when considering the drive to approach or avoid in terms of stuttering (Sheehan, 1954), it is 

important to distinguish between level of arousal (i.e., drive) and valence, as positive and 

negative emotions can be differentiated as high or low approach.  

Emotions are not only subject to variability within a person, as they respond to and are 

regulated by emotional arousal, but changes in emotion can also be triggered by factors within 

the environment. Stuttering behaviors increase when the risks associated with the speaking 

situation increase, such as with an audience. This effect becomes greater when that audience 

includes people of authority (Jackson et a., 2016; Sheehan, Hadley, & Gould, 1967), as a person 

could experience an increased fear/anxiety response associated with the risks of speaking in 

stressful situations. Thus, the variability of emotion within an individual can be impacted both by 

factors present in the environment, particularly those that might be unfamiliar or unpredictable, 

and the natural proclivities of the individual to respond to those factors. A current model of 

stuttering that takes both into account is the dual diathesis-stressor model (Walden et al., 2012), 

which accounts for change in stuttering as the activation of a genetic predisposition for stuttering 

by a stressor in the environment. According to this model, a person with a diathesis for stuttering 

would be vulnerable for speech disruption when emotional stressors are present in the 

environment. It is possible, however, that the link between speech fluency and emotional arousal 



7 

is not causal, but rather each could be an effect of the presence of the stressor. Importantly, 

because the presence of any stressor is unpredictable, it can exert a variable impact on behavior.   

Temperament 

Traits that reflect the nature of an individual is known as temperament. As a “subdomain 

of personality,” temperament has foundations in emotional and biological systems (Evans & 

Rothbart, 2007, p. 869). It reflects an individual’s tendency to respond in particular ways to 

stressors in the environment. Kagan, Reznick, and Gibbons (1989) investigated temperament in 

children, finding that highly reactive infants who became more stressed in certain situations were 

more likely to be fearful in new situations. Often, animals in new or fearful situations show 

immobility, which appears in humans as speech restraint (Kagan, 1997). Evans & Rothbart 

(2007) described temperament in adults using a six-factor model: orienting sensitivity, effortful 

control, affiliativeness, extraversion, non-aggressive negative affect, and aggressive negative 

affect. Though a person’s temperament may be visible in different ways as an adult, 

temperament is established in infancy and is maintained over a lifetime (Kagan, 1997). Because 

these characteristics are persistent throughout a person’s life, they are aspects of the person’s 

personality that can influence their reactions to daily situations. Temperament can impact speech 

fluency, as dimensions of temperament could influence to what extent a person might choose to 

approach an unfamiliar social situation. However, it is unclear whether temperament differs with 

people who stutter and people who do not (Kefelianos, 2016).  

Approach and avoidance 

Two general models account for the variability of behavior through competing drives as a 

means of regulating behavior. What these models have in common is the distinction between 

approach and avoidance drives. The first model is referred to as the double approach-avoidance 
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model (Sheehan, 1954). This model suggested that stuttering results from a conflict between the 

desire to approach someone or something and the simultaneous desire to avoid that person or 

thing. As an extension of this model, Sheehan argued that stuttering was associated with double 

approach-avoidance when the person is faced with the situation of possibly having both positive 

and negative consequences regardless of whether they choose to approach or avoid. As Gattie 

(2012) explained, if a person who stutters chooses to speak, they are able to get their message 

across but with the consequence of stuttering. If they choose to not speak, however, they have 

the positive consequence of not revealing to their speaking partner that they stutter but deal with 

the negative consequence of not sharing their message. It is assumed that the existence of such 

conflict can manifest in overt speech as stuttering.  

Approach and avoidance drives can change when factors within a person’s environment 

change. For example, when the possible speaking partner is a friend, a person’s tendency to 

approach may increase, because the friend is familiar. Approach drives can also be influenced by 

factors such as changes in mood. Carver (2006) has described this approach-avoidance system as 

the system that regulates action, meaning that it is the desire to approach or avoid that drives a 

person to act. This action system is thought to be directly related to the affect system, in that both 

positive and negative affect are an indication of either success or failure of achieving a desired 

action. This model can be applied to speech fluency, as it suggests that a person’s decision to 

approach or avoid a speaking situation can be influenced by the desire to either avoid 

experiences that might bring about negative affect or seek out experiences that bring about 

positive affect. Further research can help to flesh out the relationship between competing 

approach and avoidance drives and their impact on speech fluency. 
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Clinical Implications of Variability  

Constantino et al. (2016) suggested that stuttering variability has many implications for 

clinical practice. First, it is important to understand that variability can be the basis for many of 

the social problems faced by people who stutter. The person who stutters may develop a false 

sense of hope when they experience a period of fluency and then be immediately disappointed 

when that fluent moment diminishes and stuttering increases. This inconsistency, or variability, 

can also give a person’s conversational partners the impression that stuttering is something that 

could be overcome with more conscious effort. These experiences often impact the quality of life 

of a person who stutters, leading them to be fearful of speaking to others.  

Another implication of such variability is the fact that it can be misleading when 

evaluating a client’s progress. Because of this variability, what a clinician sees in the clinic on 

any given day may not be a true representation of that person’s fluency. This leads to a difficulty 

in knowing whether the gains observed in therapy are a result of the therapy or simply an artifact 

of variability. Another factor to consider is that many people who stutter have ways to hide 

stuttering by avoiding certain words or speaking situations. This can also be an obstacle 

evaluating speech fluency or the efficacy of therapy. Clinicians must be aware of these 

implications of variability and be prepared to address them in clinical settings.  

Clinicians must use caution when evaluating a client’s progress and employ measures 

that can provide accurate information about the client’s fluency. This same idea can also be 

applied to assessment, both in adults and children who stutter. Specifically with children, it is 

possible to evaluate a child based on parental concern yet see no evidence of stuttering on the 

evaluation day. However, that same child could show evidence of stuttering in an evaluation one 

day later. This situation produces a need for clinicians to understand the variable nature of 
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stuttering and perform comprehensive and extended assessments. Both for clinical assessment 

and progress measurement, the nature of stuttering variability is extremely important for 

treatment of stuttering. It is essential that clinicians understand which factors contribute to and 

influence stuttering variability for implementation of effective intervention for clients who 

stutter.  

The Present Study 

Studies concerned with variability of stuttering have been either retrospective or 

experimental in nature. Both Constantino et al. (2016) and Yaruss (1997) conducted 

experimental studies by measuring speech disfluencies in both adults and children across a range 

of tasks that differed in linguistic complexity. Other studies have asked clients or parents of 

clients to recall prior events as a means of identifying factors that may have impacted speech 

fluency (Karass et al., 2006). Although these studies are helpful in identifying factors that can 

affect variability of stuttering, such study designs are unable to take into account other important 

factors that might affect speech fluency in the moment, such as affect and familiarity with the 

conversation partner. These factors might also be influenced by time of the day and 

temperament.   

Further study is needed to determine what factors relate to the variability of speech 

fluency. The present study used the term “affect” to refer to the dimensions of arousal and mood 

as well as categories such as “happy,” “sad,” or “neutral.” This study investigated to what extent 

variability of speech fluency is influenced by affect, speaking partner, approach, and time of day. 

Although the ultimate goal of this research is to learn about the variability of stuttering as a 

fluency disorder, because of presumed common sources of variability in the speech disfluency of 

both people who do and do not stutter, one can learn much about the variability of speech 
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disfluency in general before undertaking a study of stuttering. Therefore, determining which 

factors are associated with speech disfluency in general can provide insights about stuttering.  

Expected Findings 

It was hypothesized that both affect and approach would be associated with a person’s 

level of speech fluency. Thus, it was expected that affective dimensions of arousal and mood 

would be associated with speech fluency, and that the willingness to approach a friend, stranger, 

or non-social activity would also be associated with speech fluency. Secondly, it was 

hypothesized that relations among these factors would change depending on the time of the day. 

Such findings were expected to have implications for treatment, as focusing on any of these 

factors could have an impact on fluency behaviors. Lastly, analyzing fluency in the moment 

rather than experimentally or retrospectively was expected to provide important insights into 

stuttering variability.  
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METHODS  

Participants  

Participants in this study were a sample of forty-one current undergraduate students at the 

University of Alabama. The sample consisted of one student that stuttered and forty students that 

did not. The mean age was 21.7 years, and the sample consisted of thirty-three females and eight 

males. All participants signed a consent form approved by the Institutional Review Board at the 

University of Alabama. At the completion of the study, participants received compensation in the 

form of a $20 gift card for participating.  

Procedures  

Students were recruited to participate in the study through advertising in their classes. 

Students were asked to provide the researchers with their email address if interested and were 

contacted by email to provide information on enrollment. Once enrolled in the study, students 

were asked to complete the Adult Temperament Questionnaire (ATQ; Evans & Rothbart, 2007) 

via a Qualtrics form to obtain a measure of temperament/personality. Participants’ responses on 

the ATQ were scored according to four main factor-scales (Negative Affect, 

Extraversion/Surgency, Effortful Control, and Orienting Sensitivity) that were each subdivided 

further into smaller scales. Factor scales were scored by adding the Likert scores for all of the 

items belonging to that factor scale and dividing by the total number of items in that factor scale. 

It was discovered post-data collection that the last 6 questions of the ATQ were not included in 

the Qualtrics survey and therefore, the participants were unable to answer them. However, 
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because the ATQ is scored by calculating a mean, one or two missing questions per domain was 

not assumed to have a significant impact on scores.  

After participants completed the ATQ, they were instructed to download the mobile 

application Personal Analytics Companion (PACO). The application was available both for iOS 

and Android users. After downloading the application, the participants were asked to begin 

responding to the PACO survey. Once enrolled in the study, participants received a notification 

to complete the survey three times a day (8:00 AM, 2:00 PM, and 8:00 PM) for a minimum of 

fourteen days. When the notification was received, the participants had a maximum of two hours 

to open the application and respond to the survey for their response to be included in the dataset. 

Survey data was recorded on the PACO online software and exported to a spreadsheet for 

analysis. All survey questions were presented at once on the same page. Each question except for 

the first had a Likert scale of seven and the participant was required to check the box that best 

represented their response on the scale. The survey questions were as follows: 

1. Which of the following fits your current mood? (click any that apply) Choices were 

angry, eager, happy, sad, or neutral.  

2. Click the circle that best describes your current mood. (unpleasant to pleasant) 

3. Click the circle that best describes how energetic you feel. (calm to excited) 

4. At this moment I would feel comfortable trying something new. (not at all to very much) 

5. At this moment I would feel comfortable asking a stranger a question. (not at all to very 

much) 

6. At this moment I would feel comfortable asking a close friend for advice. (not at all to 

very much) 

7. Please rate your overall level of speech fluency. (very disfluent to very fluent) 
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    For the purpose of this study, we assessed affect using a multidimensional measure of both 

arousal (high to low) and mood (negative to positive). Additionally, participants were asked to 

state which category fit their affective state using terminology representative of low approach 

emotions versus high approach emotions according to suggestions from the Discrete Emotions 

Questionnaire (Harmon-Jones et al., 2016). In addition to affective dimensions of mood and 

arousal, survey questions also addressed approach/avoidance according to the likelihood of 

approaching a stranger, friend or non-social activity, such that if someone rated their likelihood 

of approach as low, then avoidance would be higher. Finally, participants were asked to rate their 

speech fluency to assess appraisal of their own fluency. Temperament was addressed through the 

use of the Adult Temperament Questionnaire (ATQ).  

Preliminary Data 

A preliminary acquisition of data from two participants over a one-month period in 

October of 2018 allowed for a power analysis to be conducted to determine how many 

participants would be needed to address study questions. Pilot data was collected by two 

undergraduate student volunteers and one member of the research team. The two students and 

research team member answered five questions through PACO three times a day for a month. 

Changes were made to the survey questions after the two students completed the study. A 

statistical application called G*Power was used to conduct power analyses of the pilot data. 

Alpha was set at 0.05 and power was set at 0.80 (1 – beta). First, to evaluate whether two 

dependent measures are related to each other (i.e., one can predict one from the other), an 

analysis for linear multiple regression with 3 predictors was used. Based on preliminary analysis 

for the relation between Fluency and Affect, the R2 = 0.56 resulted in a total sample size of 15 

participants needed to determine that perceived levels of speech fluency and affect are 
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significantly related. Alternatively, to determine whether perceived level of drive to approach a 

stranger would differ from perceived level of drive to approach a friend, an analysis for a 

repeated-measures ANOVA with 3 participants, and 3 repeated-measures corresponding to Time 

of Day, was conducted. Based on preliminary data, an effect size of 0.56 was calculated, which 

translated to a total of 33 participants needed to conduct the study. Overall, 41 participants were 

enrolled in the study, which provided a large enough sample size to evaluate study hypotheses. 

Data Reduction 

Because the study was completed online, and thus not under direct supervision of study 

investigators, participants were asked to participate in the study for at least 14 days to ensure a 

sufficient amount of data would be acquired from each participant. This allowed a couple days to 

work through any problems the participants had as they began the study. Therefore, many of the 

participants completed the study for more than fourteen days. However, two participants were 

unable to participate for the full fourteen days. Throughout this process, the researchers assigned 

a time stamp (1, 2, or 3) for any response within two hours after the notification time or one hour 

before the notification time. Responses not within this time window were removed and not used 

in data analysis. A decision was made that participants had to respond to at least 2 out of every 3 

prompts to be included in the dataset, as some participants failed to respond in a timely fashion.  

For the measure of affect, participants were allowed to select more than one option for 

their response. Though most participants only selected one option, there were a few instances 

where more than one option was selected for a single survey response. However, since there was 

not enough data with multiple responses for affect to perform a separate analysis, these few 

combinations were reduced according to four steps. First, most of the data lines with two 

responses included “neutral” as one of the two. Because this description is a placeholder and 
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does not give us any information about a person’s affect, the decision was made to delete the 

“neutral” response and replace it with whichever response was additionally provided. A total of 

78 combinations of neutral and another option were reduced: 49 combinations of happy-neutral 

were reduced to “happy”, 9 combinations of sad-neutral were reduced to “sad,” 10 combinations 

of angry-neutral were reduced to “angry,” and 10 combinations of eager-neutral were reduced to 

“eager.” Second, in situations where “eager” was reported with another option, “eager” was 

deleted and the other response was used. This decision was made because “eager” implies being 

energetic, and this domain was addressed in the following question with arousal state. A total of 

34 eager-happy combinations were reduced to “happy.” Third, when more than one option was 

selected at the same time that clearly did not make sense together (i.e. when “happy” and “sad” 

were selected at the same time), the decision was made to replace these responses with “neutral.” 

There were a total of 8 combinations that were reduced to “neutral.” Finally, 7 sad-angry 

combinations were reduced to “sad,” as this was a more common affective state. Overall, 127 

combinations were reduced to a single response option for statistical analysis, corresponding to 

nearly 7.5% of the total number of 1685 responses.  

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 

 Self-reported affect was evaluated first. Because affective qualities of Angry, Eager, 

Happy, Neutral, and Sad were nominal and did not have a natural order or ranking, statistical 

analysis was not performed. Rather, Table 1 presents each affective quality and its co-occurrence 

with self-reported fluency. As can be seen in Table 1, Neutral and Happy received the most 

responses, followed by Eager, Sad, and Angry. In addition, the most responses for level of 

speech fluency ranged from 4-7, but particularly for 6-7. This suggests that most participants 

experienced positive or at least neutral affects most of the time, and that when they did, they 

experienced very high levels of speech fluency. In fact, participant responses to Happy and 

Neutral at 6-7 of speech fluency level accounted for 1138 of the of the 1730 responses, or about 

66% of all responses.  

Table 1. Affective category by level of speech fluency.  

    

    Fluency Level 

___________________________________________________________ 

Affect  1 2 3 4 5 6 7 Total 

___________________________________________________________ 

 Angry 2 1 1 5 12 7 4 32 

 Eager 0 1 2 9 14 37 39 102  

 Happy 0 3 9 32 84 262 320 710 

 Neutral 6 10 32 75 118 266 290 792 

 Sad 3 8 7 15 18 25 13 89 

___________________________________________________________ 

 Total 11 23 51 136 246 597 666 1730 

___________________________________________________________ 

Note: Fluency level ranges from 1= “not at all fluent” to 7= “very fluent” 
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Next, three 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) and Weekend 

(versus weekday) as potential factors of interest.  

First, to evaluate the hypothesis that self-judgements about speech fluency are influenced 

by affective experience, both Arousal and Mood were used as predictors. In addition, Time was 

used as a predictor, and potential interactions between Time and both Arousal and Mood were 

considered. Results showed main effects for both Arousal, β = 0.095, t(1705) = 4.231, p < .001, 

and Mood, β = 0.315, t(1698) = 11.627, p < .001, indicating that participants experienced greater 

levels of Arousal and a more positive Mood with greater levels of speech fluency.  In addition, a 

main effect was found for Time, with both Time 2 (afternoon), β = 0.800, t(1684) = 4.500, p < 

.001, and Time 3 (evening), β = 0.779, t(1683) = 4.452, p < .001, being associated with greater 

levels of speech fluency compared to Time 1 (morning). This indicated that participants tended 

to feel much less fluent in terms of their speech in the mornings. To this end, the interactions 

between Time and both Arousal and Mood were significant, indicating that the relation between 

speech fluency and Arousal was significantly greater in the morning compared to the afternoon, 

β = 0.056, t(1683) = -2.000, p = .046, and evening, β = 0.059, t(1685) = -2.058, p = .040, and the 

relation between speech fluency and Mood was significantly greater in the morning compared to 

the afternoon, β = 0.073, t(1682) = -2.052, p = .040, and the evening, β = 0.080, t(1685) = -

2.213, p = .027. Finally, there was no effect of Gender, but there was an effect for Weekend, 

with participants experiencing less speech fluency on the weekend compared to weekdays, β = 

0.132, t(1680) = -2.879, p = .004.  However there was no significant interaction between 

Weekend and Time. 
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Next, to evaluate whether affective experience (Mood and Arousal) and speech fluency 

differ between a friend or a stranger, both Stranger and Friend as well as a Non-Social task were 

used as predictors for speech fluency. In addition, potential interactions were considered. Results 

showed that both Stranger, β = 0.063, t(1711) = 2.764, p = .006, and Friend, β = 0.271, t(1710) = 

8.380, p < .001, as well as Non-Social, β = 0.074, t(1702) = 3.471,  p < .001, positively related to 

speech fluency. This suggests that the willingness to engage with the world, whether friends, 

strangers, or neither, is associated with feelings of increased speech fluency. In addition, the 

interaction between Friend and Time was significant, such that the relation between approaching 

a friend and speech fluency was significantly less pronounced in the afternoon, β = .165, t(1684) 

= -5.488,  p < .001,  and evening, β = 0.191, t(1684) = -6.380,  p < .001, compared to the 

morning. This indicates that if a student was willing to approach a friend in the morning, this was 

very much associated with whether they experienced higher speech fluency. This could mean, 

for example, that the impact of speech fluency on willingness to talk to friends, either in one’s 

apartment or in class, was most salient in the mornings. To this end, the interaction between 

Friend and Arousal was also significant, β = 0.024, t(1698) = 3.201,  p = .001, indicating that the 

relation between willingness to approach a friend and speech fluency was greater as arousal 

increased. Another way of saying this is that when people are feeling higher levels of arousal, 

they experience more speech fluency, they have a greater willingness to approach a friend, and 

this is particularly the case in the morning.   

Finally, temperament was evaluated by looking at the relations among factor scales of the 

Adult Temperament Questionnaire (ATQ) and speech fluency. Results showed that there were 

no significant relations, but the effect of Extraversion approached significance. This effect was 

therefore looked at further with respect to the previous finding that the relation between 
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willingness to approach a friend and speech fluency was greatest in the morning. A 2-way 

interaction revealed that the relation between speech fluency and Time was greater for 

participants who had higher ratings of Extraversion, β = 0.663, t(1681) = 2.260,  p = .024, and a 

3-way interaction revealed that the effect of Extraversion on the relation between willingness to 

approach a friend and speech fluency was greatest in the morning, β = 0.104, t(1681) = -1.996,  p 

= .046.  
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DISCUSSION 

 Overall, results are consistent with hypotheses. First, results suggest that the motivation 

to approach, as indicated by affective dimensions of Arousal and Mood, was highly related to 

speech fluency. This might be interpreted to suggest that when people are feeling more fluent in 

terms of their own speech, they are more likely to be in an approach state. Another way of saying 

this is that when people find themselves in a more positive mood and are more energetic, they 

also happen to feel more fluent. Thus, there might not be a cause-effect relation between one’s 

approach state and speech fluency, but each could be markers of the same underlying affective 

state of positivity toward one’s self and the social environment, which could itself be influenced 

by a number of factors.  

A major finding of the study was that time of day was the most reliable predictor of 

speech fluency. Participants reported greater levels of speech fluency at Time 2 (afternoon) and 

Time 3 (evening) than at Time 1 (morning). In addition, the lower level of speech fluency in the 

morning was associated with lower arousal and a less positive mood. This indicates that 

participants in the study (i.e., college students) experienced the morning differently than the rest 

of the day. This could be due to the fact that in the mornings, participants in the study, having 

recently woken up, needed time to acclimate to the day. This finding is not surprising and is 

consistent with research that suggests that sleep and mornings are associated with lower arousal 

in general (Tassi & Muzet, 2000).  

Findings from this study with adults showing that lower levels of arousal were associated 

with decreased speech fluency might at first appear to be inconsistent with previous studies 
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examining emotional arousal in preschool-age children. Findings from such studies indicate that 

parents report more stuttering when their child is in a state of high emotional arousal, whether 

positive or negative, for example, when experiencing more intense emotions such as excitement 

or anger (e.g., Karrass, et al., 2006; Jones, Conture, & Walden, 2014). Participants in this study 

generally did not experience any high levels of arousal, as indicated by the high frequency of 

neutral and happy affective states. Though previous research has shown that an overly 

heightened arousal level can lead to disfluency in children, the results from this study suggest 

that the same can happen when a person reaches the opposite end of the continuum with a very 

low arousal level. In other words, some arousal might be important for speaking behaviors to be 

fluent, but this is not the case for high magnitudes of arousal. Overall, results from both children 

and adults suggest that departures from typical levels of arousal, whether extreme or not, are 

associated with less speech fluency.  

Another finding is that speech fluency was perceived to be lower on the weekend 

compared to the weekday. This suggests that the routine for participants differed Monday 

through Friday versus Saturday and Sunday. For example, it is possible that participants 

remained in bed for a longer time on the weekend and interacted with different people at 

different times compared to the weekdays. It is also possible that overall levels of arousal were 

reduced on the weekend, and this was associated with lower levels of perceived speech fluency.  

One other finding from the study is that the willingness to approach a friend, approach a 

stranger, and engage in a non-social task were all associated with greater speech fluency, but the 

effect of approaching a friend was greater in the morning compared to the afternoon and evening. 

This was also associated with higher ratings of extraversion. However, no interactions were 

found for either approaching a stranger or engaging in a non-social task, indicating that there 
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might be something unique about approaching a friend. One possibility is that the decision about 

whether to approach a friend is more dependent on how one feels in the moment compared to 

approaching a stranger. It is also possible that, in the mornings, most participants tended to be 

with friends to a greater extent than with strangers, and thus presented more opportunities to 

approach or not, in contrast to strangers or non-social tasks.  

 Perhaps the most interesting finding of the study was that time of the day had the most 

pronounced impact on fluency as well as affective states of approach, including arousal and 

mood. This is an intriguing finding because a person’s routine across a day has not been directly 

addressed in research on fluency and stuttering, particularly for adults. This finding has 

important implications for all speakers because these patterns were discovered in a sample of 

primarily fluent speakers. Thus, it would seem that for speakers in general, speech fluency is 

perceived to be lowest at the beginning of the day. Whether or not a person actually is less fluent 

in the morning, the fact that speakers perceive this suggests they would be less inclined to talk, 

particularly to a friend.  

Clinical Implications  

Findings from this study provide substantial information about the variability of 

stuttering, as it appears that variability of speech fluency is not just from one person/situation to 

another, but also from one time of the day to another. Results suggest that for someone just 

beginning treatment for fluency, a therapy session in the morning may not be the most ideal 

situation to foster their success. From these results, we would suggest beginning fluency therapy 

in the afternoon when the person’s arousal level is higher and they are also at a greater likelihood 

of demonstrating positive affect. However, the implications are different for someone who has 

received treatment services for a significant period of time and is at the generalization stage 
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when they are attempting to apply techniques consistently in everyday life. For these clients, our 

results suggest that it may be more beneficial to have therapy sessions in the morning to practice 

fluency techniques at a time when their fluency is naturally decreased due to low arousal level, 

they typically exhibit less positive affect, and they have a lower willingness to speak to others. 

Results also suggest that by improving these factors, we may be able to indirectly improve 

fluency.  

Limitations 

Although this study resulted in some interesting findings, there were some limitations to 

note. First, our sample was restricted to college students and therefore is not representative of the 

general population at large. College students often have a different lifestyle than children and 

adults, which typically involves staying up late at night and sleeping in later in the morning. 

Because many of the data points that were missed were in the morning, the tendency to not 

respond to the survey could be related to not wanting to engage. 

Another limitation is that participants completed the survey at different times of the year: 

some completed the study in the summer while others completed it during the fall and winter 

months. Ideally, all participants would have completed the study in the same two-week time 

frame, but since this was not an option, we included “month” as a random factor in data analysis. 

Lastly, not all participants responded to the prompt all three times per day for two weeks, 

and this lack of consistency meant that some participants contributed more data than other 

participants. However, this was accounted for by using each participant as a random factor in the 

model.  In addition, participants were required to respond to at least two out of three prompts 

over the course of the two-week time period to be included in the study.  
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Future directions  

A future study would be beneficial to investigate these same factors in people who 

stutter. This would determine to what extent findings from this study would translate to people 

who stutter, or whether people who stutter are unique in any way. Another idea for a future study 

concerns how changes in the daily routine of other people in the general population might 

change the effect of time on fluency. For example, if people who generally started their day 

extremely early in the morning were to complete this study, the results might show an opposite 

effect of time, where they are less fluent in the evening due to a reduced arousal level as 

compared to the college students.  

Finally, it is also important to note that ratings of fluency in this study were the 

participant’s own subjective feelings regarding their fluency rather than objective data on speech 

fluency. A further study could obtain an objective measure of speech fluency at specified times 

throughout the day to determine if a person’s subjective rating of their fluency is truly 

representative of their actual speech fluency. These thoughts would be interesting additions to 

the findings from this study and provide more information on how time of day can affect fluency 

in various people. 
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CONCLUSION  

 The purpose of this study was to explore different factors that contribute to the variability 

of stuttering and how these factors influence a person’s speech fluency throughout the day and 

week. Forty-one college students participated in the study by answering a series of survey 

questions three times a day for two weeks. It was concluded that participants experienced lower 

levels of arousal and affect in the morning, which coincided with lower levels of speech fluency. 

This is something that must be taken into account when working with a person who stutters, as 

time of day may have a substantial impact on their speech fluency.  
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