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Abstract  33 

Purpose: The goal of this study was to evaluate possible associations between child- and 34 

mother-reported temperament, stuttering severity, and child-reported impact of stuttering in 35 

school-age children who stutter (CWS).  36 

Method: Participants were 123 CWS (94 boys and 29 girls) who were between 9;0 and 14;10 37 

years old and their mothers. Temperament was assessed with the revised child- and parent 38 

version of the Early Adolescent Temperament Questionnaire (EATQ-R; Ellis & Rothbart, 39 

2001). The Overall Assessment of the Speaker’s Experience of Stuttering (OASES; Yaruss & 40 

Quesal, 2006) was used to evaluate the stuttering impact.  41 

Results: Child- and mother-reported EATQ-R temperament factors correlated moderately. No 42 

statistically significant associations were found between temperament and stuttering severity. 43 

The temperament factors of Surgency (both child- and mother-reported) and Negative Affect   44 

(only child-reported) correlated moderately with the Overall Impact and several subsections 45 

(i.e., Speaker’s Reactions, Daily Communication, and/or Quality of Life) of the OASES.   46 

Conclusions: More extraverted and less fearful/shy children experience a lower overall 47 

impact of their stuttering. Children with higher levels of irritability and frustration experience 48 

a higher overall impact of their stuttering. Since children’s ratings of temperament were more 49 

sensitive to these associations than mothers’, this study supports the inclusion of child 50 

reported temperament questionnaires in future research.   51 

 52 
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Introduction  59 
 60 

It is widely accepted that stuttering is a neurophysiological, multifactorial condition which 61 

is genetic in nature (Smith & Weber, 2017). Stuttering can be associated with increased 62 

anxiety, depression and negative perceptions of the self, and people who stutter often report 63 

making life choices based on their stuttering. However, how stuttering develops, the severity 64 

of the stutter and the impact that it has, varies from person to person, with some experiencing 65 

life-inhibiting negative consequences and others barely affected on a day to day basis. This 66 

variability is likely to be the result of a complex interaction of intrinsic and extrinsic 67 

variables (Starkweather, 2002). Extrinsic variables such as parental support, responses and 68 

attitudes of peers and teachers are all likely to affect the overt stuttering and how the stutter 69 

impacts on the individual. However, it is also the way and degree to which the person reacts 70 

emotionally, cognitively and behaviorally to the stutter itself and their external experiences, 71 

which helps explain why, when, how and to what degree the stuttering has an impact. 72 

The tendencies to react to stimuli in particular ways and the ability to regulate these reactions 73 

are largely explained by temperament. Therefore, this study seeks to explore whether 74 

temperament in school aged children who stutter is a factor that may contribute to the 75 

experience of stuttering, specifically the impact that the stuttering has on participation and 76 

quality of life. Identifying those who are at greater risk of long-term negative consequences 77 

of stuttering has implications for service delivery and prioritization of services and 78 

identifying factors that may protect against such consequences may inform the development 79 

of individual therapy packages. 80 

Temperament, genetically determined (Cloninger et al., 2019; Saudino, 2005) and 81 

relatively stable over the lifespan (Bates et al., 2010; Rothbart, 2011), interacts with the 82 

individual’s internal and external environments, influencing the degree to which those 83 

temperamental traits are expressed (Rothbart & Bates, 1998). Temperament influences a 84 
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person’s interaction with their environment, beginning with children’s early adaptations to 85 

life (Rothbart, 2011), with “systems of emotional reactivity and attentional regulation 86 

influencing the encoding and interpretation of external events, the external cues generated by 87 

these events, and the pattern of responses displayed by the person” (Rueda and Rothbart, 88 

2009, p. 20). Temperament influences the child’s social emotional development (e.g., 89 

Goldsmith, 1996) and individual and family functioning (Rothbart et al., 2000) by 90 

modulating learning processes and experiences and the ability to cope with stressors, such as 91 

stuttering. This ability develops over time, with temperament influencing the strategies 92 

adopted. Therefore, an individual’s temperament also affects the degree to which any stressor 93 

has an impact on well-being and quality of life (e.g., Lengua, 2003, 2006; Rueda & Rothbart, 94 

2009). Starkweather suggests for instance that a child who is more prone to frustration is 95 

more likely to react more quickly or intensely to a stimulus such as dysfluency. This 96 

‘frustration response’ will be accompanied by physiological reactions which may increase 97 

muscle tension, increasing struggle behaviors, stuttering and/or concomitant movements. The 98 

tendency to respond with fear may be also be associated with increased stuttering and/or 99 

avoidance behaviors. Temperament may therefore provide some explanation for the different 100 

reactions and responses to stuttering and the variability in the degree to which stuttering 101 

impacts on an individual’s participation, emotional state, or general well-being.   102 

 103 
 104 
Definition of temperament   105 

Temperament has been defined and interpreted differently over the past three decades 106 

(Kristal, 2005; Rothbart, 2011, 2015; Strelau, 1998) and different models of childhood 107 

temperament have been developed to capture the multiple dimensions of temperament 108 

(Mervielde & De Pauw, 2015). Rothbart who takes a psychobiological approach, defines 109 

temperament as ‘constitutionally based individual differences in reactivity and self-110 

regulation’ (Rothbart et al., 2000). The term ‘constitutional’ refers to the individual’s 111 
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biological makeup, influenced over time by genetics, maturation and experience.  Reactivity 112 

refers to the arousability of physiological and sensory response systems. Self-regulation 113 

comprises those processes that can modulate (facilitate or inhibit) one’s reactivity.  114 

 115 
Measurement of temperament  116 

A variety of methods are available for the assessment of temperamental characteristics. 117 

Originally questionnaires were used to measure these characteristics (e.g., Carey & 118 

McDevitt, 1978; Gartstein & Rothbart, 2003; Walker et al., 2017) but also behavioral 119 

observations (e.g. Goldsmith & Rothbart, 1991), interviews (e.g. Garrison, et al., 1990; 120 

Biggs, & Williams, 1990) and psychophysical and psychophysiological indicators (Kagan, 121 

1998; McManis et al., 2002) can be used. Temperament questionnaires draw on the extensive 122 

and in-depth knowledge of caregivers who have experienced the child’s reactions in different 123 

situations and over a long period of time (Vaughn et al., 2002).  124 

Rothbart has developed several temperament questionnaires aimed at different age ranges 125 

such as the Children’s Behavior Questionnaire for children aged 3-7 years (Rothbart, et al., 126 

2001), the Temperament in Middle Childhood Questionnaire (age 7-10); the Early 127 

Adolescent Temperament Questionnaire (Capaldi & Rothbart, 1992), and the Adult 128 

Temperament Questionnaire (Evans & Rothbart, 2007). The revised version of the Early 129 

Adolescent Temperament Questionnaire (EATQ-R; Ellis & Rothbart, 2001) was designed to 130 

assess temperament in adolescents aged 9-15 through self-report as well as parent-report 131 

questionnaire.  132 

 133 

Parents’ ratings of temperament  134 

The use of parental temperament questionnaires has a strong empirical basis since a) 135 

parents have access to a wide range of child behaviors, b) several caregiver reports showed 136 

satisfactory test-retest reliability and cross-time stability (Slabach et al., 1991), and c) several 137 

studies have shown a moderate to strong degree of validity for parental reports (Rothbart & 138 
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Bates, 1998).  139 

However, there has also been some criticism of the use of parental ratings (Kagan, 1998; 140 

Vaughn et al., 2002), with evidence that parental reports may be influenced by a number of 141 

subjective, as well as objective, components (Bates & Bayles, 1984; Kitamura, et al., 2015; 142 

Majdandzic et al., 2008; Mangelsdorf et al., 2000; Saudino, 2003). Mangelsdorf et al. report 143 

that parents’ ratings of their child’s temperament may be influenced by their own 144 

temperament, with mothers who are less extroverted tending to rate children as more difficult 145 

than extroverted mothers do. Parents’ moods may affect the ratings, with mothers who are 146 

depressed rating the children’s temperament less accurately. It is also possible that parents 147 

may respond in ways that will present their children in more positive, more socially desirable 148 

lights. Mangelsdorf et al. go as far as stating that “Given the subjectivity inherent in mothers’ 149 

ratings, it is clear that reliance on mothers as the sole informant regarding child behavior is 150 

not the best methodological approach to the study of child temperament.” (P125), although 151 

many (e.g., Rothbart, 2011) would disagree with this statement. These biases may help 152 

explain findings in some studies that highlight low inter-rater reliability between parent and 153 

child ratings of temperament.  For example, Capaldi and Rothbart (1992), using the original 154 

EATQ, reported agreement levels between mother and child ratings of temperament 155 

subscales ranging from -.05 through .70, averaging .24. In a later study of the EATQ, Ellis 156 

and Rothbart (2001) identified agreement levels of .05 through .53, averaging .40 (i.e., only 157 

mild to moderate correlations, and sometimes no correlations between mother and child 158 

ratings of temperament were found).   159 

Following their review of three psychotherapy assessment instruments, Grills and 160 

Ollendick (2002) suggested that limited parent-child agreement may be explained by a 161 

number of factors, including the child’s age, gender and the type of disorder. Factors such as 162 

social desirability (on the part of parent or child), family stress/conflict, and parent’s own 163 

psychopathology may also explain parent-child differences. Clearly, any of these factors 164 
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could be relevant and influential when considering temperament and stuttering. Grills and 165 

Ollendick suggested therefore to also consider children as valid, reliable informants with 166 

regard to their thoughts, behaviors and emotions, and to ideally obtain data from multiple 167 

sources, including the perspective of the child.   168 

To date, there is no information about the relationship between parent and child ratings 169 

with regard to children who stutter and research in the field has sought only parents’ 170 

perspectives of temperament. This is unsurprising since the research has focused largely on 171 

preschool children.  172 

 173 

Temperament and stuttering  174 

Previous research in the area of temperament and stuttering has used questionnaire based, 175 

behavioral, as well as psychophysiological measures (Alm, 2014; Ambrose et al., 2015; 176 

Eggers et al., 2009, 2018, 2010; Embrechts et al., 2000; Karrass, et al., 2006; Kefalianos et 177 

al., 2017; Kraft et al., 2014; Lucey et al., 2019; Choi et al., 2013; Johnson et al., 2010; 178 

Ntourou et al. 2013; Choi et al., 2016; Zengin-Bolatkale et al., 2018). Studies comparing 179 

stuttering and non-stuttering cohorts of preschool and school-aged children have not yielded 180 

consistent findings (see Kefalianos et al., 2012; Jones et al., 2014 for detailed reviews) but 181 

generally have shown a) a similar underlying factorial temperament structure for both 182 

stuttering and nonstuttering groups (e.g., Eggers et al., 2009), b) increased (negative) 183 

reactivity (e.g., Eggers et al., 2010; Jones, et al., 2014) and c) decreased emotional and 184 

attentional self-regulation (e.g., Johnson et al., 2010) in people who stutter. Increased 185 

reactivity and decreased regulation are likely to have consequences for stuttering severity and 186 

impact.  187 

 188 

Temperament and the severity of stuttering   189 

There is some evidence that children who stutter experience greater negative affect and 190 
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react more intensely to novelty or change in their environment than children who do not 191 

stutter (Jones et al., 2014), although findings have not consistently replicated. Nevertheless, 192 

stressful events such as stuttering, often provoke fear, anger, or anxiety (e.g., Craig & Tran, 193 

2006). It might be hypothesized therefore that children who stutter may therefore experience 194 

these emotions more often than peers who stutter less frequently, linking negative affect to 195 

stuttering frequency. Also, in adults who stutter, some evidence has been found that 196 

individuals exhibiting greater reactivity to environmental stressors, stutter more severely 197 

(Haitani & Kumano, 2016). One might expect that experiencing emotions more intensely and 198 

more frequently would also yield higher scores on assessments measuring affective reactions 199 

to stuttering and quality of life such as the Overall Assessment of the Speaker’s Experience 200 

of Stuttering (OASES; Yaruss & Quesal, 2006).   201 

Self-regulation (the ability to manage one’s energy, emotions, attention and behavior) has 202 

also been associated with stuttering severity. Ntourou et al. (2013) found poor regulation to 203 

be associated with increased stuttering. Kraft and colleagues (Kraft et al., 2014; Kraft et al., 204 

2019) conducted two studies investigating stuttering severity and self-regulation as measured 205 

using the Children’s Behavior Questionnaire in 2-to 12-year-old children. The results of both 206 

studies suggested that children exhibiting lower self-regulatory skills have a higher likelihood 207 

of displaying more severe stuttering behaviors. Self-regulation does not only play a role in 208 

one’s emotional responses through the	“process of initiating, maintaining, or modulating the 209 

occurrence, intensity, or duration of emotional arousal” (Jones et al, 2014, p116), it also 210 

relates to attentional functioning (i.e., which is known to play a role in speech-language 211 

planning and impact speech disfluencies (e.g., Eichorn et al., 2019).  212 

Yet these associations between reactivity and regulation and stuttering frequency were not 213 

found in a study examining temperament and stuttering frequency in adults who stutter 214 

(Lucey et al., 2019). This could suggest a developmental change over time. Alternatively, 215 

these different findings may be the result of the different populations, with childhood studies 216 
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that incorporate preschoolers, by their nature, including children who both persist and 217 

recover. Examining the relationship between temperament and stuttering frequency in school 218 

aged children may shed some light on this as this population is likely to contain a 219 

preponderance of children whose stuttering is persistent.  220 

 221 

Temperament and the impact of stuttering 222 

The impact that stuttering has on an individual is also likely to be affected by their 223 

temperament and their ability to cope, since the experience of stressors and the ability to cope 224 

can directly impact children’s and adolescents’ well-being (Garcia & Moradi, 2011; Moreira 225 

et al., 2015). The ability to cope is dependent upon two processes: a) the automatic reactions 226 

to external and internal stressors (reactivity) and b) the volitional regulatory processes 227 

intended to modulate the experienced stress (Skinner & Zimmer-Gembeck, 2007). These 228 

aversive states generate different possible reaction patterns and coping mechanisms. For 229 

instance, when exposed to stressors (which might include stuttering) people who score more 230 

highly on negative reactivity are more prone to experience higher levels of frustration, 231 

depressive mood and aggression (Ellis, 2002). Coping mechanisms might include: active 232 

coping (approach response to change the situation or think more positively about it), avoidant 233 

coping (avoid the situation or thinking about it) and support seeking (use of social support to 234 

solve the problem).   235 

Lengua and colleagues (2003, 2006; Lengua & Long, 2002) found that higher negative 236 

reactivity resulted in a more negative evaluation of stressful situations and increased avoidant 237 

coping; positive reactivity was related to a less negative evaluation of stressful situations and 238 

more active coping. So, children who stutter who have higher negative reactivity might be 239 

expected to avoid speaking situations, have reduced interaction with friends, family and 240 

others, and interpret their experiences through a more negative lens. Finally, children’s 241 

attentional self-regulation predicted more active coping strategies such as direct problem 242 
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solving, seeking understanding, and positive cognitive restructuring. Whether children who 243 

stutter have greater or lesser attentional control than fluent peers remains unclear (Kefalianos 244 

et al., 2012), but may be more prone to the more negative coping styles, resulting in reduced 245 

activity and participation. In stuttering therefore, the degree to which a person is able to cope 246 

and the degree to which their well-being is impacted will be affected by the extent to which 247 

they react to the stuttering and their ability to manage those moments of stress. Temperament 248 

may therefore explain, at least in part, why stuttering is experienced, viewed and managed 249 

differently by individuals.  250 

Studies in both typically developing children (e.g., Sanmartin et al., 2018) as several 251 

patient populations, such as patients with chronic illnesses or obesity (e.g., Hu & Gruber, 252 

2008; Salhofer-Polanyi et al., 2018; Vilhena et al., 2014) have shown that high Surgency and 253 

low Negative Affect are associated with lower reported impact scores or with higher quality 254 

of life, albeit that not all findings were consistent (e.g., Harper et al., 2014; Laskowska, 255 

2018). Some theoretical conceptualizations about possible underlying mechanisms (e.g., 256 

Scheier, & Carver, 1992) hypothesized about how positive reactivity may lead a person to 257 

cope more adaptively with stress. Applying these mechanisms to stuttering, leads us to 258 

assume that children scoring high on Surgency have a lower likelihood of negatively 259 

evaluating (classical conditioning) their moments of stuttering, listener reactions, or 260 

stuttering-triggering situations whereas children scoring high on Negative Affect might 261 

experience the opposite, resulting in more avoidant coping (Lengua & Long, 2002).  262 

All of the studies investigating temperament in children who stutter have been either 263 

solely focused on (e.g., Anderson et al., 2003), or have included (e.g., Eggers et al., 2009, 264 

2010; Kraft et al., 2014), preschool children. However, the relationship between temperament 265 

and stuttering may differ between those who persist and those who resolve the stuttering. It is 266 

also possible that parents of preschool children who stutter may not be subject to the biases 267 

described previously, in the context of a disorder which will, or is expected to, resolve. As 268 
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the child gets older and the stuttering increasingly chronic, the relationship between 269 

temperament and stuttering may differ to that observed in the preschool population. 270 

Therefore, studying an older group of children, without preschool children included, is 271 

needed since it will have the advantage of only including children whose stuttering is likely 272 

to be chronic. 273 

While there is one study that recently explored the relationship between temperament and 274 

the impact of stuttering in adults (Lucey et al, 2019), no studies have evaluated such a 275 

possible relationship in school aged children. Lucey et al. did not find any correlations 276 

between the major temperament factors and the OASES, only one correlation was found, i.e. 277 

higher scores on the frustration scale were related to a reduced general knowledge about 278 

stuttering. An earlier study by Bleek et al. (2012) showed that adults with higher negative 279 

reactivity and lower positive reactivity were more likely to experience a greater impact of 280 

stuttering on their daily life.  281 

Finally, while previous studies have relied on parent-reports, this is the first study that 282 

combines parent-reports with self-reports of temperament. Parent forms and evaluations are 283 

based on behavioral observation, but a large proportion of children’s daily experiences are 284 

outside the home, not observed by parents and may differ to what they see at home (e.g., 285 

Kagan, 1998).  286 

 287 

Aims of the current study  288 

There were three aims of this current study. The first was to evaluate associations between 289 

child- and mother-reported temperament, as measured by the EATQ-R. Based on Ellis and 290 

Rothbart (2001), one could speculate about positive correlations between similar constructs 291 

in the adolescent- and mother-reported versions; however, others have argued that several 292 

factors could contribute to a limited parent-child agreement (e.g., Grills & Ollendick, 2002). 293 

The second aim was to investigate possible associations between temperament and stuttering 294 
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severity, as measured the Stuttering Severity Instrument (SSI-4; Riley, 2009). Based on the 295 

earlier described pathways, one would expect higher negative affectivity and lower self-296 

regulation to be related to a higher stuttering severity, however the existing literature in other 297 

age groups has been inconclusive (see Eggers et al., 2010; Kraft et al., 2014, 2018; Lucey et 298 

al, 2019; Ntourou et al., 2013). The third aim was to investigate possible associations 299 

between children’s ratings of temperament and the child-reported impact of stuttering, as 300 

measured by the EATQ-R and the OASES. Children who score more highly on negative 301 

reactivity are more prone to experience higher levels of frustration, depressive mood and 302 

aggression. Since these are emotional responses associated with stuttering, it was 303 

hypothesized, that higher scores on negative reactivity (in line with findings in adults by 304 

Bleek et al., 2012, and Lucey et al., 2019) and lower scores on positive reactivity (in line with 305 

Bleek et al., 2012) would correlate with a greater impact of stuttering. In summary, there 306 

have been no studies that have explored temperament in a specific target population of early 307 

adolescent children who stutter; no studies that have explored temperament as rated from 308 

children’s perspectives; and, no studies that have explored whether there is a relationship 309 

between temperament and stuttering impact in children. This study seeks to investigate these 310 

relationships.  311 

Methods  312 

Participants  313 

Participants were 123 English-speaking children (94 boys and 29 girls) who were between 314 

9;0 and 14;10 years old (M = 11;7, SD = 1;07) and their mothers. Family history information 315 

was available for 106 and of these, with 66 (62.3%) reporting a family history of stuttering. 316 

Participants were referred to a specialist center for children who stutter in London. All 317 

children who attended the center for an evaluation of their stuttering and the factors that 318 

influence it completed a battery of assessments at the initial evaluation. Those who attended 319 

during a two-year period and who completed the three measures were included in this study 320 
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(see Measures section below). Of these, 87 (70.7%) had received therapy in the past. Since it 321 

was a clinical population, there were no exclusion criteria. 322 

Details of comorbid conditions are recorded in Table 1. Forty-eight children (39%) were 323 

diagnosed with comorbid conditions, 63 (51%) were not, and for 12 children (10%) not all 324 

data were available. Only participants with diagnosed conditions are included in the figures. 325 

Due to the nature and time taken in the UK for a clinical diagnosis of autism spectrum 326 

disorder and Attention deficit hyperactivity disorder, those who were in the process of a 327 

formal assessment were also included. With regard to language, unless language needs are 328 

previously identified, the majority of children completed the Core Language Subtests on the 329 

CELF-5 (or CELF-4). Children under the age of 13 completed Word Classes and Semantic 330 

Relationships (receptive language subtests) and Formulating Sentences and Recalling 331 

Sentences (expressive language subtests). Children aged 13 and above completed 332 

Understanding Spoken Paragraphs and Semantic Relationships (receptive language subtests) 333 

and Formulating Sentences and Recalling Sentences (expressive language subtests).  Those 334 

children who score more than 1SD above or below the mean on the two subtests were 335 

considered to be above or below average respectively. Speech disorders which were 336 

identified and confirmed at the assessment, or where parents reported having attended speech 337 

and language therapy in the past were included.   338 

Approximately a fifth of the current population had language skills below the age expected 339 

range, similar to the 20% reported by Arndt & Healey (2001). Twenty percent of the children 340 

had a documented history of speech sound disorders (either current or past). These included 341 

both articulation errors and phonological disorder and were those that were significant 342 

enough to the child or parents to attend speech and language therapy services or be raised as 343 

an area of concern during the assessment. The incidence of speech disorders co- existing with 344 

stuttering varies amongst studies and these data are not directly comparable for a number of 345 

methodological reasons, but this proportion is somewhat less than the figures presented by 346 
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Blood, Ridenour, Qualls and Hammer (2003) who reported 33% of children who stutter 347 

experiencing articulation errors and 12.7% phonological disorders, from a large cohort of 348 

2,628 children. The proportion of children in this study who had received a diagnosis of ASD 349 

or ADHD or were in the process of a formal assessment, is in line with that found by Arndt 350 

and Healey (2001). Only two children were diagnosed with tic disorders (1.7%), fewer than 351 

those with cerebral palsy. The proportion of children diagnosed with dyslexia was 5%, lower 352 

than the suspected rate in both Blood et al. and Arndt and Healey studies, which may be due 353 

to differences in services and the ability to access these assessments.   354 

Overall, the population in this study would appear to be broadly similar with regard to their 355 

co-existing diagnoses as those in other studies and would appear to be representative 356 

therefore of the population which presents at a clinic.  357 

The participants self-identified as having a stutter, were described as stuttering by their 358 

parent(s) and this was confirmed by a speech and language therapist specializing in 359 

stuttering. Stuttering severity was determined by the SSI-4 (Riley, 2009) using a speech 360 

sample of a minimum of 300 syllables during both reading and conversation activities. 361 

Sound, syllable and monosyllabic word repetitions, prolongations and blocks were included 362 

as stuttered events (Conture, 2001). The average percentage (conversation and reading 363 

combined) of stuttered syllables was 9.13 (SD = 7.11). Nine participants were classified on 364 

the SSI-4 as very mild, 31 as mild, 35 as moderate, 35 as severe, and 13 as very severe. The 365 

study was approved by Thomas More’s research council. All data were collected at the first 366 

visit to the center.   367 

*TABLE 1 ABOUT HERE* 368 

 369 

Measures  370 

Temperament was evaluated by means of the Early Adolescent Temperament 371 
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Questionnaire-Revised (EATQ-R; Ellis & Rothbart, 2001). This is a revision of the Early 372 

Adolescent Temperament Questionnaire (Capaldi & Rothbart, 1992), a self- and parent-373 

report measure for 9- to 15-year-olds, based on Rothbart’s temperament model. Both child 374 

and parent versions were administered. The latter were completed by the mothers. The 375 

child’s version consists of 12 temperament scales clustering under four factors, i.e. Surgency 376 

(or positive reactivity), Negative Affect (or negative reactivity), Effortful Control (or self-377 

regulation), and Affiliativeness (see Table 2). Higher scores, respectively point towards a 378 

person being more extravert and less fearful/shy (Surgency), more irritable and frustrated 379 

(Negative Affect), more able to self-regulate (Effortful Control), or experiencing more 380 

pleasure related to closeness to others and low-intensity activities (Affiliativeness). The 65 381 

items are scored on a Likert scale ranging between 1 (almost never true) and 5 (almost 382 

always true). The average internal consistency for the instrument is .73 with two scales 383 

scoring above .80 (Shyness and Aggression), six scales scoring between .60 and .70 384 

(Activation Control, Affiliation, Frustration, High Intensity Pleasure, Perceptual and Pleasure 385 

Sensitivity) and between .65 and .70 for the other scales (Ellis & Rothbart, 2001). The 386 

parent’s version consists of 62 items clustering under three factors, i.e. Surgency, Negative 387 

Affect and Effortful Control. This version does not include the Perceptual Sensitivity and the 388 

Pleasure Sensitivity scales because they contain items that would be very difficult for an 389 

observer to judge about another person (e.g., “I tend to notice little changes that others do not 390 

notice”). The average internal consistency of the parent’s version is .73 with two scales 391 

scoring above .80 (Affiliation and Inhibitory Control), four scales between .70 and .80 392 

(Frustration, Shyness, Aggression, and Depressive Mood), and the others scoring between .65 393 

and .70.  394 

*TABLE 2 ABOUT HERE* 395 
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The severity of stuttering was measured using the norm-referenced Stuttering Severity 396 

Instrument (SSI-4; Riley, 2009). The tool is used to determine the severity of stuttering in 397 

terms of frequency, duration, and physical concomitants. Frequency is expressed in percent 398 

syllables stuttered and converted to scale scores of 2-18. Duration (average duration of the 399 

three longest stuttering moments) is timed to the nearest one tenth of a second and converted 400 

to scale scores of 2-18. The four types of physical concomitants, i.e. distracting sounds, facial 401 

grimaces, head movements, and movements of the extremities, are scored on a 6-point scale 402 

ranging from 0 (none) to 5 (severe and painful looking), converted to scale scores of 0-20. 403 

The total score, the sum of all the scale scores, is converted in a severity equivalent ranging 404 

from very mild to very severe. Speech samples of reading and conversation with a therapist 405 

were video recorded at the initial assessment in clinic and used for the analysis.  406 

The functional impact of stuttering was measured using the OASES (Yaruss & Quesal, 407 

2006). The OASES is an instrument for evaluating stuttering from the viewpoint of the 408 

individual who stutters and consists of four sections: General Information (including the 409 

child’s view of the amount of stuttering, how much they know about stuttering, and 410 

perspectives of being a person who stutters); Reactions to Stuttering (including the 411 

emotional, physiological and cognitive components of stuttering); Communication in Daily 412 

Situations (exploring how hard it is to talk and participate in speaking situations); and Quality 413 

of Life (how negatively the child’s life is affected and how much the stuttering gets in the 414 

way). For children aged 9 to 12, the 60-item school-age version (OASES-S), and for 13- to 415 

15-year-olds the 80-item teenage version (OASES-T) was used. Items are scored on a five-416 

point Likert scale ranging from 1 (not at all) to 5 (completely). The internal consistency for 417 

the four sections ranges between .67 and .94 for the OASES-S and between .88 and .98 for 418 

the OASES-T (Yaruss & Quesal, 2008). Higher scores reflect a more negative impact of the 419 

stuttering.  420 

 421 
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Data Analyses  422 

The Shapiro-Wilk test was used to test the normality of the distribution of the different 423 

participant variables. Correlations between child and parent versions of the EATQ-R were 424 

evaluated using Pearson r coefficients. This was done for all temperament factor scales (i.e., 425 

Surgency, Negative Affect, Effortful Control, and Affiliation for the child’s version; the 426 

parent’s version does not include the latter factor scale1). In order to correct for multiple 427 

comparisons, a Bonferroni correction (4 child EATQ-R factors and 3 parent EATQ-R 428 

factors) was used, resulting in an alpha level of .05/12 = .0041.  429 

Correlations between the factor scales of the child and parent versions of the EATQ-R and 430 

the SSI-4 scores (Frequency, Duration, Physical Concomitants and overall score) were also 431 

evaluated by Pearson r coefficients for normally distributed variables and Spearman Rank 432 

coefficients for non-normally distributed variables. The alpha level was adjusted to .05/16 = 433 

.0031 for the child’s version (4 child EATQ-R factors and 4 SSI scores) and to .05/12 = .0041 434 

for the parent version (3 parent EATQ-R factors and 4 SSI scores).  435 

Finally, correlations between the factor scales of the child and parent versions of the 436 

EATQ-R and the five OASES scores (i.e., General Information, Reactions to Stuttering, 437 

Communication in Daily Situations, Quality of Life, and an overall impact score) were 438 

evaluated by Pearson r coefficients for normally distributed variables and Spearman Rank 439 

coefficients for nonnormally distributed variables. The alpha level was adjusted to .05/20 = 440 

.0025 for the child’s version (4 child EATQ-R factors and 5 OASES scores) and to .05/15 = 441 

.0033 for the parent version (3 parent EATQ-R factors and 5 OASES scores). Since a 442 

 
1  Only clustered factor scales were included in the analyses since it would be incorrect to 
compare the conglomerate factor score (of 3 scales) for Affiliativeness in the child version 
with the Affiliativeness scale in the parent version. 
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substantial group of the children (n = 48) had comorbid conditions, the dataset was re-443 

analyzed after this group was removed.   444 

In order to evaluate a possible effect of age on the results, the dataset was also re-analyzed 445 

after the participant group was divided by a median split (Mdn = 136 months) in two groups, 446 

a younger age group between 9;0-11;4y (n = 59) and an older age group between 11;4-14;10y 447 

(n = 64).  448 

All statistical analyses were performed using the SPSS statistical software package version 449 

25 (IBM Corp., 2017).  450 

 451 

 Results   452 

Table 3 gives an overview of the means and standard deviations for each of the variables.   453 

 454 

*TABLE 3 ABOUT HERE* 455 

 456 

Testing of normality 457 
 458 

 459 

The Shapiro-Wilk test showed that the SSI-4 scores, i.e., Frequency (p < .001), Duration 460 

(p < .001), and Physical Concomitants (p = .002) were not normally distributed. Also, the 461 

General Information (p = .01) and Quality of Life scores (p < .001) of the OASES were not 462 

normally distributed. Therefore, Spearman Rank coefficients were used to evaluate the 463 

associations between the EATQ-R factor scales and these variables.  464 

 465 
Correlations between child- and mother-reported EATQ-R  466 

Significant correlations were found between the child and mother EATQ-R factor scores 467 

for Surgency (r = .55, p < .001), Negative Affect (r = .38, p < .001), and Effortful Control (r 468 

= .47, p < .001). No other significant correlations were found at the adjusted alpha level. 469 
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Table 4 provides an overview of all the correlation coefficients. The results did not change 470 

when only the children without comorbid conditions were analyzed. Therefore, only the 471 

findings for the full dataset were reported. Also, for the youngest age group, results were 472 

similar. For the oldest age group however, the correlation between child and mother factor 473 

scores for Negative Affect was no longer significant after applying the Bonferroni correction 474 

(r = .32, p = .01).  475 

 476 

*TABLE 4 ABOUT HERE* 477 

 478 

Correlations between EATQ-R and SSI-4 scores  479 

No correlations were detected between the child or mother EATQ-R factor scores and any 480 

of the SSI-4 scale scores, i.e., Frequency, Duration, Physical Concomitants or the Overall score 481 

(see Table 5). The results for the analyses of the group without comorbid conditions or for 482 

either of the two age groups were similar.  483 

 484 

*TABLE 5 ABOUT HERE* 485 

Correlations between EATQ-R and OASES scores  486 

Several significant correlations were found at the adjusted alpha levels between the 487 

EATQ-R factors Surgency (both the child and mother versions) and Negative Affect (only 488 

the child version) and OASES scores.   489 

Surgency, rated by the child, correlated negatively with Reactions to Stuttering (r = -.39, p 490 

< .001), Communication in Daily Situations (r = -.38, p < .001), Quality of Life (r = -.40, p < 491 

.001), and Overall Impact (r = -.42, p < .001). In other words, higher scores on Surgency 492 

resulted in lower impact scores. Surgency, rated by the mother, only correlated negatively 493 

with Quality of Life (r = -.25, p = .002), and Overall Impact (r = -.28, p = .002).  Negative 494 
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Affect, rated by the child, correlated positively with General Information (r = .30, p = .002), 495 

Reactions to Stuttering (r = .34, p < .001), Quality of Life (r = .33, p < .001), and Overall 496 

Impact (r = .35, p < .001). In other words, higher scores on Negative Affect resulted in higher 497 

impact scores. No correlations were detected between Negative Affect, rated by the mother, 498 

and any of the OASES scores. See Table 6 for all the correlation coefficients. The data were 499 

re-analyzed for only the children without comorbid conditions. Most results remained similar 500 

except for the correlations between child-reported Surgency and Communication in Daily 501 

Situations (r = -.20, p = .14) and child-reported Negative Affect and 502 

General Information (r = .03, p = .83), Reactions to Stuttering (r = .22, p = .09), and Overall 503 

Impact (r = .20, p = .14).   504 

The results for the re-analyses of the dataset based on age groups are depicted in Table 7. 505 

Age seemed to have an effect since different patterns emerged for the younger (less 506 

significant correlations) versus the older age group. There was a significant relationship 507 

between child ratings of negative affect and OASES scores within each subsection, which 508 

was evident in the older group but not the younger group.  This suggests that negative affect 509 

plays a greater role in the impact that stuttering has as children get older. 510 

 511 

*TABLE 6 ABOUT HERE* 512 

*TABLE 7 ABOUT HERE* 513 

 514 

 Discussion   515 

The aim of this study was to examine whether there was a relationship between 516 

temperament, stuttering severity and the impact that stuttering has on a clinical population of 517 

school-aged children. This is the largest study to date in terms of participant numbers and the 518 

first to focus on temperament and stuttering severity in children between 9 and 14 years of 519 
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age. It is the first study to examine temperament from the child’s perspective and the first to 520 

explore the relationship between temperament and stuttering impact. To begin, we 521 

investigated whether mother ratings of temperament matched those of children, and then 522 

whether levels of Surgency, Negative Affect, Effortful Control, and Affiliativeness (only in 523 

child-version) are associated with stuttering frequency and/or stuttering impact. We evaluated 524 

associations between child- and mother-reported temperament, and the client-reported impact 525 

of stuttering.   526 

 527 

Child- versus mother-reported temperament  528 

Since this is the first time that a study about stuttering has reported temperament as rated 529 

by the child, the first question examined was whether children and mothers have similar 530 

views of the child’s temperament.  It was considered possible that the nature of stuttering 531 

may influence the parental perception of temperament in their child.  However, this was not 532 

the case. The child and mother ratings of temperament correlated moderately. In general, 533 

mothers who rated their children more highly on Surgency, Negative Affect and Effortful 534 

Control, had children who rated themselves similarly within those constructs, in other words, 535 

the agreement between parents and children found in this study were stronger then sometimes 536 

reported elsewhere (Capaldi & Rothbart, 1992; Ellis & Rothbart, 2001). Since many of our 537 

participants were early adolescent children, their mothers might still be in a good position to 538 

observe their child’s behavior, especially infrequent occurring behaviors. As children grow 539 

older, this might be more difficult because of a gradual shift of daily activities with parents to 540 

activities with peers, away from home. This is in line with earlier findings (Achenbach et al., 541 

1987) that the agreement between parent- and self-report is higher in 6- to 11-year-olds than 542 

for 12- to 19-year-olds.  543 
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Temperament and stuttering severity  544 

Following a review of the literature, Jones et al. (2014) conclude that temperament in 545 

preschool children who stutter is associated with their frequency of stuttering, with children 546 

who exhibit strong reactions to novelty and change (i.e., more behaviorally inhibited 547 

exhibiting significantly higher frequencies of stuttering. There was no relationship between 548 

temperament and stuttering identified in the current study. These findings support those from 549 

Eggers et al., (2010) who studied this relationship in children up to the age of 8;11. The only 550 

other studies to include children up to the age of 15, as in this study, are those by Kraft et al. 551 

(2014 & 2019). In their study of 98 children between the ages of 2;4 and 12;6 recruited from 552 

Australia, Kraft et al. (2019) replicated findings of their earlier study (Kraft et al., 2014), 553 

which identified a relationship between Effortful Control and stuttering severity. In our view, 554 

two main factors may explain the difference between the previous studies and the current 555 

findings. The first relates to the ages of the populations studied. The current study focused on 556 

children between the ages of 9 and 15 (to coincide with the EATQ-R age parameters), while 557 

Kraft and colleagues included children aged 2;4 to 12;6. Related to the age difference is the 558 

question of persistence. Jones et al.’s study had very few children where the stuttering would 559 

persist and Kraft et al. would have had a mix of children who would persist and recover. The 560 

current study, because of the age of the participants, has primarily children where the 561 

stuttering persisted. If as Jones et al. suggest, that there is a relationship in preschool children 562 

and not in older children as in this study, then the Kraft results may be weighted by the 563 

presence of the preschool children in the study, obscuring any non-significance in older 564 

children. Effortful control or self-regulation develops with age, with children becoming 565 

increasingly able to focus, shift attention and inhibit or activate their behaviors. So, while the 566 

association is significant in the early years, as effortful control increases within the 567 

population, the relationship is no longer significant in older children, which might suggest 568 

that the later developed aspects of effortful control are not related to stuttering frequency. 569 
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Furthermore, the fact that self-regulation might be related to stuttering severity in young 570 

children but not in older children, might lead us to speculate that other factors influence 571 

stuttering severity or are “needed” for stuttering to persist. Individual differences, subtypes, 572 

and untapped relations between and among variables may also account for differential 573 

findings.  574 

The second point of difference between the studies relates to the measures used. Kraft et 575 

al. used the Children’s Behavior Questionnaire (CBQ) to examine temperament, while in the 576 

current study the EATQ-R was used for the age range in the current study. Differences 577 

between both instruments could have contributed to the different findings. The CBQ has a 578 

three-factor structure (Surgency, Negative Affect, and Effortful Control) and the EATQ-R a 579 

four-factor structure (Surgency, Negative Affect, Effortful Control, and Affiliativeness) with 580 

different factor loadings. The Effortful Control factor consists of 3 scales in the EATQ-R 581 

(Activation control, Attention, and Inhibitory control) and of 4 scales in the CBQ (Low 582 

intensity pleasure, perceptual sensitivity, Inhibitory control, and Attentional focusing), 583 

allowing for a more fine-grained evaluation of Effortful Control. Perhaps most important, the 584 

‘Perceptual sensitivity’-scale clusters under Effortful Control in the CBQ and under 585 

Affiliativeness in the EATQ-R, resulting in different scales contributing to Effortful Control 586 

in both instruments. On the other hand, the two measures are developed by the same authors 587 

and examine the same constructs and might therefore be expected to yield similar findings 588 

with regard to temperamental traits. The differing stuttering severity measures may more 589 

likely explain the different results. Kraft et al. asked parents to rate the severity of the child’s 590 

stuttering on an eight-point severity rating to give an “overall average”, with instructions to  591 

“think globally” in order to consider frequency, duration, tension and secondary 592 

characteristics. In this current study, speech recordings of reading and monologue were 593 

analyzed using the SSI-4 as an evaluation of severity. There are important differences in the 594 

severity rating methods employed across the studies, each having their own advantages in 595 
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terms of validity. The parent ratings used by Kraft et al. reflect an overview of stuttering over 596 

time and across speaking situations, but these are influenced by the parents’ observational 597 

skills, their own perceptions of what stuttering severity is, their own temperament, and their 598 

degree of worry at the time of the rating, and are therefore subject to bias. In contrast, the 599 

SSI-4 is structured, with samples elicited under relatively consistent circumstances and 600 

analyzed and rated more objectively by a clinician, with less opportunity for subjective bias.  601 

However, the SSI-4 analyses reflect stuttering frequency and severity in one circumstance 602 

and one time point only, and may not be representative of beyond clinic stuttering or overall 603 

struggle. These may therefore have less validity than the parent ratings. Since the methods of 604 

the current study and the findings are more aligned to those of Eggers et al., this would add 605 

support for the suggestion that the stuttering severity measures may account for the 606 

differences. Given the potential benefits of both methods of measurement, future studies may 607 

benefit from the inclusion of both.   608 

In general, studies that focus on young children (under 7) alone do find a relationship with 609 

stuttering frequency/severity and temperament or emotional arousal/regulation during 610 

experimental tasks (Jones et al., 2014). While those that combine young children and school 611 

age children exhibit inconsistent findings, the current examination in early adolescent 612 

children demonstrates no association. Further, studies in adults who stutter have not found 613 

associations between temperament and stuttering frequency (Lucey et al., 2019). Taken in 614 

combination, it would seem possible that the importance of temperamental characteristics 615 

evident in the preschool years are no longer relevant in relation to stuttering frequency in 616 

children whose stuttering is more persistent over the age of 9 years of age. Perhaps somewhat 617 

speculative, older children might have become more negatively conditioned and 618 

consequently have developed avoidance behaviors, including those yielding an increase in 619 

overt fluency (thus decreasing the frequency of stuttered syllables, among other variables, 620 

yielding a lower stuttering severity on instruments like the SSI-4.). Thus, Kraft et al.’s use of 621 
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a parent eight-point severity rating scale (or another scale), may be an important addition to 622 

this (and many other) studies. Longitudinal research would help to explore whether this 623 

relationship does indeed change over time and with maturation, which these studies 624 

combined would appear to suggest.  625 

 626 

 Temperament and impact of stuttering  627 
 628 

Lucey et al. (2019) looked for associations between the temperament factors Negative 629 

Affect, Surgency, and Effortful Control and the OASES in a group of adult people who 630 

stutter and found no correlations. The only correlation they found was that increased scores 631 

on the subscale of Frustration were associated with reduced general knowledge about 632 

stuttering. In the current study in 9- to 14-year-old CWS, we used a highly comparable (but 633 

different because of the participants’ age difference) Rothbart-based temperament 634 

questionnaire, and found several statistically significant correlations. Prior to analysis, it was 635 

anticipated that those who exhibit higher levels of Surgency and who therefore are more 636 

likely to be outgoing, sociable and confident, would be less affected by their stuttering than 637 

those children who are more likely to be shy, reserved and less confident to engage. In 638 

contrast, it was predicted that those children who are more easily frustrated would be more 639 

affected. Indeed, the findings supported that expectation.  640 

First, the Overall OASES Impact score was negatively correlated with child- and mother-641 

reported Surgency and positively correlated with child-reported Negative Affect. So, on the 642 

one hand, more extravert and less fearful/shy children experience a lower overall impact of 643 

their stuttering; on the other, children with higher levels of irritability and frustration 644 

experience a higher overall impact of their stuttering. These findings are in line with previous 645 

studies (e.g., Sanmartin et al., 2018) and seem to validate the hypothesis that higher Surgency 646 

and lower Negative Affect scores to help children who stutter cope more easily with stressful 647 

events, possibly through a lower likelihood of negatively evaluating their moments of 648 
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stuttering, listener reactions, or stuttering-triggering situations. 649 

A similar pattern was observed for the OASES subscores. Those children who reported 650 

themselves as having lower Surgency (comprised of High Intensity Pleasure, Shyness and 651 

Fear), reported increased Reactions to Stuttering, greater impairment in Communication in 652 

Daily Situations, and reduced Quality of Life. Although a similar pattern seemed to emerge 653 

with the mothers’ ratings of Surgency, after Bonferroni’s correction, only the correlation with 654 

Quality of Life remained significant. A possible explanation could also be that mothers’ 655 

perceptions of their children’s quality of life, are influenced by their children’s Surgency. It 656 

might be that, if mothers perceive their children as outgoing and social, they might expect 657 

that their quality of life would be greater, regardless of the stuttering, especially since peer 658 

interactions and socialization are key in adolescence. Therefore, this study suggests that when 659 

exploring children’s perceptions of the impact of stuttering, it is important to include the 660 

children’s ratings of temperament, rather than relying (solely) on parent ratings.  661 

In addition to Surgency levels, adolescent-reported EATQ-R scores yielded further 662 

associations, specifically with regard to Negative Affect. Children with higher levels of 663 

frustration and irritability, showed less insight into their stuttering and had more negative 664 

feelings about their stuttering (General Information), had more Reactions to Stuttering and a 665 

more greatly reduced Quality of Life. The ‘Reactions to Stuttering’ subscore includes 666 

questions such as ‘how often do you feel helpless/embarrassed/ashamed/frustrated’, and it is 667 

not surprising that children who consider themselves to be more easily irritated and frustrated 668 

would experience these emotions more frequently and keenly in relation to their stuttering. 669 

Lucey et al. (2019), in their study of adults, also found a negative correlation with General 670 

Information but not with any of the other OASES subscales. So, although our findings differ 671 

from those of Lucey et al., they are in line with Bleek et al.’s (2012) findings in adults that 672 
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increased neuroticism2 was linked to higher self-perceived negative impacts of stuttering 673 

across all OASES subscores.  674 

Finally, children’s attentional self-regulation predicted more active coping strategies such 675 

as direct problem solving, seeking understanding, and positive cognitive restructuring. It was 676 

anticipated that low Effortful Control would be associated with increased impact of 677 

stuttering. Some aspects of Effortful Control can be ‘negative’ such as hyper-vigilance or 678 

hyper-focus (i.e., inability to disengage one’s attention and “move on”) or being unable to do 679 

something that one wishes to avoid, or inhibiting certain behaviors. This, in turn, might result 680 

in less active coping strategies and less positive cognitive restructuring of stressful situations 681 

(Lengua, 2003, 2006; Lengua & Long, 2002). Children’s ratings of Effortful Control were 682 

correlated with the Reactions to Stuttering and the impact on Quality of Life at first analysis, 683 

but in contrast to what was predicted, not once the Bonferroni corrections were applied. So, 684 

while there was an initial indication that reduced Effortful Control was associated with 685 

increased impact, this did not stand up to our stricter analyses.    686 

If we review the results after the group with comorbid conditions were removed, a number 687 

of important patterns emerge. These patterns can give us insight into which aspects may be 688 

related to stuttering only and which to stuttering in the presence of comorbid problems. This 689 

latter group is also extremely important as it makes up a large part of the clinical population 690 

with which every stutter therapist works on a daily basis, as discussed earlier. In the group of 691 

children diagnosed with only stuttering, we see that higher scores on Surgency, both in the 692 

child and maternal version, correlate with a better Quality of Life and a lower overall impact 693 

of the stuttering. In addition, we see that higher child-reported scores for Negative Affect 694 

correlate with a lower Quality of Life. On the other hand, those correlations that became 695 

 
2 Regardless of difficulties in directly mapping childhood temperament dimensions onto adult personality  dimensions, temperament is seen as a precursor of 
later personality development (Ahadi & Rothbart, 2014). The  temperamental dimensions of Surgency and Negative Affect appear to map fairly well on the 
personality  dimensions of respectively Extraversion and Neuroticism (Evans & Rothbart, 2007). 
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nonsignificant after removal of the comorbid group (e.g., higher Negative Affect correlated 696 

with General Information, Reactions to Stuttering, Overall Impact), might have been more 697 

related to communication in general and less specific to stuttering.  698 

Age-related differences  699 

In our participant group, age did not seem to have a major effect on the correlation 700 

between child- and mother-reported temperament since the correlations for both Surgency 701 

and Effortful Control between the child- and mother-reported version were present in both 702 

age groups. While the nonsignificant correlation for Negative Affect in the older group might 703 

be attributed to the earlier discussed finding that parent-child agreement is higher in younger 704 

versus older children (Achenbach et al., 1987), it could simply be the result of the Bonferroni 705 

correction. While age did not have an effect on the correlation between temperament and 706 

stuttering severity, it did have a major effect on the correlations between temperament and 707 

the impact of the disorder. For the oldest age group (11;4-14;10) nine correlations were found 708 

between Surgency or Negative Affect and the OASES scales and only three for the youngest 709 

group. This was even more apparent for the Negative Affect factor. For the older age group, 710 

Negative Affect correlated positively with every OASES scale while no correlations were 711 

found in the younger age group. Specifically, higher irritability levels were linked to greater 712 

stuttering impact on all subscales for only the older children. This is similar for the mother-713 

reported temperament, albeit to a lesser degree. Only children in the older age group are 714 

perceived by the mother as outgoing and sociable, related to a lower overall impact of the 715 

disorder and less impaired daily communication.   716 

Implications for treatment  717 

It may be possible to support children who are at greater risk of being more affected by 718 

their stuttering as a result of their (lower) levels of Surgency, through therapy.  Children who 719 

are more fearful can be supported to understand and manage their worries and fears through 720 
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cognitive behavior therapy (Stallard, 2019; Kelman & Wheeler, 2015). Children who are 721 

more shy and reticent to engage can learn about the social skills that facilitate 722 

communication, and develop confidence to communicate (Reardon Reeves & Yaruss, 2013; 723 

Cook & Botterill, 2005). Parents can have a role in encouraging communication in the home 724 

perhaps by facilitating turn taking, reinforcing participation and helping develop the 725 

adolescent’s confidence generally. The young person might attempt and persevere with 726 

communication as they develop their independence, problem solving skills, resilience and 727 

ability to think flexibly, all of which may be a focus in therapy.  728 

Effortful Control is comprised of activation control, attention focus and shifting, and 729 

inhibitory control, each of which can be addressed in therapy. A number of researchers and 730 

clinicians have advocated for the need to identify the presence of emotional regulation 731 

differences in preschool children who stutter, so that therapy can be adapted to meet those 732 

individual needs (Eggers et al., 2012a, 2017; Kraft et al., 2019; Kelman & Nicholas, 2020). 733 

For school aged children, Solution Focused Brief Therapy enhances the ability to focus and 734 

attend to strengths and ‘what is going well’ (Nicholas, 2015) and elements of mindfulness 735 

may also be employed to understand how we attend and respond to thoughts (Harley, 2015). 736 

Manning (2010) and others discuss how these cognitive-based approaches assist children and 737 

adults identify and use their resources to approach stressful situations with more effective 738 

self-regulatory strategies.  739 

Given that the EATQ-R is comprised of behavioral indices, it is possible that the ratings 740 

of temperament are influenced by the child’s response to the stuttering itself and it is also 741 

possible that these may alter perhaps in response to therapy. For instance, if a child is not 742 

avoiding speaking as much, is engaging more in social interaction, and is contributing more 743 

in speaking situations, it might be anticipated that they would be rated as less shy than 744 

previously. If they are less frustrated and irritated by their stuttering, it is possible that they 745 

would have improved scores for Negative Affect. In other words, the behavioral changes 746 
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resulting from therapy may result in different ratings on an observational measure of 747 

temperament such as the EATQ-R. For instance, an outgoing child who was avoiding social 748 

situations and not “behaving” in an outgoing manner due to stuttering, might become 749 

“outgoing” when able to better manage stuttering and its impact. If children and their parents’ 750 

ratings of temperament are influenced by reactions to stuttering, including other measures, 751 

such as behavioral and/or psychophysiological measures in research will be important. 752 

Exploring temperament longitudinally would be helpful to understand temperament and its 753 

relationship with stuttering more fully.  754 

 755 

 Limitations  756 

Correlational analysis does not enable the direction of any association to be established, so 757 

strictly speaking it is not possible to determine whether the temperamental trait results in, or 758 

is the result of, the child’s reactions to stuttering, ability to communicate, or quality of life. 759 

But, if temperament is considered to be innate and constant over the lifespan, it makes sense 760 

that the temperament underpins the reactions to stuttering, the ability to communicate and 761 

quality of life, rather than the other way round.   762 

It is important to recognize that the data used in this study were obtained during clinical 763 

assessment procedures and analyzed retrospectively. As is typical in clinical datasets, there 764 

were data that were missing. This meant that the number of children included in the final 765 

study was less than the total number who attended the clinic and it is possible that this was 766 

not random. In other words, it is possible that those children/mothers who did not complete 767 

the full set of questionnaires required for inclusion in this study, are a particular subset of the 768 

population who are now omitted. It is impossible to establish whether the missing data are 769 

random or not. However, it could be argued that prospective research may also have failed to 770 

capture these children and parents if they are the ones who are unlikely to complete data 771 

collection procedures.   772 
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It is important to recognize the limits of the external validity of this study. While this 773 

cohort would appear to be largely similar to other clinical populations studied, with regard to 774 

the presence of additional needs, the population in this study is a clinical population and thus 775 

not necessarily representative of the wider population of children who stutter, i.e. those who 776 

do not seek therapy. It would be assumed that the children who present at clinic for an 777 

assessment and are seeking therapy, are being impacted by their stuttering in some way. If it 778 

is not a problem for them, then they would not attend. Therefore, this study is highly likely to 779 

be missing a subset of children who would score very low on the impact measures and insight 780 

into their temperament is likely to be under-represented. Future research into this area should 781 

include a non-clinical population as well as those seeking support.  782 

 783 

Conclusions  784 

This is the largest study to date exploring the relationship between temperament and 785 

stuttering, the first to include adolescent ratings of temperament, and the first to examine 786 

temperament and stuttering impact in adolescent children. There was no relationship 787 

identified between adolescent temperament and stuttering severity. The study sheds light on 788 

potential factors that may explain contrasting findings to date and highlights the need to 789 

examine the temperament of adolescent children separately to those of younger children. The 790 

impact of stuttering was greater for children who were lower in Surgency and higher in 791 

Negative Affect. The relationship with Effortful Control was no longer significant following 792 

corrections for multiple comparisons. Children’s ratings of temperament were more sensitive 793 

to these associations than mothers’ further supporting the need to include children’s self-794 

evaluations of temperament in future research.  795 

 796 

 Acknowledgement  797 

The present study was supported by Thomas More University College, Action for 798 



 

32 

Stammering Children and The Michael Palin Centre, Whittington Hospital NHS Trust.   799 

 800 
 801 
 802 
 803 
References  804 

Achenbach, T. M., McConaughy, S. H., & Howell, C. T. (1987). Child/adolescent behavioral and 805 

emotional problems: Implications of cross-informant correlations for situational specificity. 806 

Psychological Bulletin, 101(2), 213-232.  807 

Ahadi, S. A., & Rothbart, M. K. (2014). Temperament, development, and the Big Five. In C.  F. 808 

Halverson, G. A. Kohnstamm, & R. P. Martin (Eds.), The developing structure of 809 

temperament and personality from infancy to adulthood (pp. 189–208). New York:  810 

Psychology Press.  811 

Alm, P. A. (2014). Stuttering in relation to anxiety, temperament, and personality: Review and 812 

analysis with focus on causality. Journal of Fluency Disorders, 40, 5–21. Alm, P. A., & 813 

Risberg, J. (2007). Stuttering in adults: The acoustic startle response, temperamental traits, 814 

and biological factors. Journal of Communication Disorders, 40(1), 1–41.   815 

Ambrose, N. G., Yairi, E., Loucks, T. M., Seery, C. H., & Throneburg, R. (2015). Relation of motor, 816 

linguistic and temperament factors in epidemiologic subtypes of persistent and recovered 817 

stuttering: Initial findings. Journal of Fluency Disorders, 45, 12–26. Anderson, J. D., 818 

Pellowski, M. W., Conture, E. D., & Kelly, E. M. (2003). Temperamental characteristics of 819 

young children who stutter. Journal of Speech, Language and Hearing Research, 46, 1221–820 

1233.   821 

Arndt, J., & Healey, E. C. (2001). Concomitant disorders in school-age children who stutter.  822 

Language, Speech, and Hearing Services in Schools, 32(2), 68–78. 823 

 824 

Arnold, H. S., Conture, E. G., Key, A. P. F., & Walden, T. (2011). Emotional reactivity, regulation 825 



 

33 

and childhood stuttering: A behavioral and electrophysiological study.  Journal of 826 

Communication Disorders, 44(3), 276–293.  827 

Bates, J. E., & Bayles, K. (1984). Objective and subjective components in mothers’ perceptions of 828 

their children from age 6 months to 3 years. Merrill-Palmer Quarterly, 30, 111–130.   829 

Bleek, B., Reuter, M., Yaruss, J. S., Cook, S., Faber, J., & Montag, C. (2012). Relationships between 830 

personality characteristics of people who stutter and the impact of stuttering on everyday life. 831 

Journal of Fluency Disorders, 37(4), 325–333 Blood, G. W., Ridenour Jr, V. J., Qualls, C. 832 

D., & Hammer, C. S. (2003). Co-occurring disorders in children who stutter. Journal of 833 

Communication Disorders, 36(6), 427- 448.Briley, P. M., & Ellis Jr, C. (2018). The 834 

coexistence of disabling conditions in children who stutter: evidence from the National 835 

Health Interview Survey. Journal of Speech, Language, and Hearing Research, 61(12), 836 

2895-2905.  837 

Capaldi, D. M., & Rothbart, M. K. (1992). Development and validation of an early adolescent 838 

temperament measure. The Journal of Early Adolescence, 12(2), 153–173.  839 

Caughter, S., & Dunsmuir, S. (2017). An exploration of the mechanisms of change following an 840 

integrated group intervention for stuttering, as perceived by school-aged children who stutter 841 

(CWS). Journal of Fluency Disorders, 51, 8-23.  842 

Choi, D., Conture, E. G., Walden, T. A., Lambert, W. E., & Tumanova, V. (2013). Behavioral 843 

inhibition and childhood stuttering. Journal of Fluency Disorders, 38(2), 171–183.  844 

Choi, D., Conture, E. G., Walden, T. A., Jones, R. M., & Kim, H. (2016). Emotional diathesis, 845 

emotional stress, and childhood stuttering. Journal of Speech, Language and Hearing 846 

Research, 59(4), 616–630. 847 

Cloninger, C. R., Cloninger, K. M., Zwir, I., & Keltikangas-Järvinen, L. (2019). The complex 848 

genetics and biology of human temperament: a review of traditional concepts in relation to 849 

new molecular findings. Translational Psychiatry 9, 290.  850 



 

34 

Cook, F., & Botterill, W. (2005). Family-based approach to therapy with primary school children: 851 

‘Throwing the ball back.’. The treatment of stuttering in the young school-aged child, 81-852 

107. 853 

Craig, A., & Tran, Y. (2006). Fear of speaking: Chronic anxiety and stammering. Advances in 854 

Psychiatric Treatment, 12(1), 63-68. 855 

Eggers, K. (2012a). Temperamental characteristics of children with developmental stuttering:  From 856 

parent questionnaire to neuropsychological paradigms. (Doctoral dissertation University of 857 

Leuven, Leuven, Belgium and Tilburg University, Tilburg, The Netherlands). Retrieved from  858 

https://lirias.kuleuven.be/bitstream/123456789/359447/1/Thesis_Eggers_drukproef.pdf  859 

Eggers, K. (2012b). Responsinhibitie bij volwassen personen die stotteren versus niet stotteren 860 

[Response inhibition in adults who stutter versus adults who do not stutter].  Logopedie 861 

[Logopedics], July-August, 76–83.  862 

Eggers, K. (2017, September). Working with temperament styles with children who stutter and their 863 

families. Preconference workshop presented at the Oxford Dysfluency Conference, Oxford.  864 

Eggers, K. (2018). Темперамент и исполнительные функции у детей с заиканием: обзор  893 865 

исследований [Temperament and executive functioning in stuttering]. Дефектология 866 

[Defectology], 5, 67–75.  867 

Eggers, K., De Nil, L., & Van den Bergh, B. (2009). Factorial temperament structure in stuttering, 868 

voice disordered, and normal speaking children. Journal of Speech, Language, and Hearing 869 

Research, 52, 1610–1622.   870 

Eggers, K., De Nil, L., & Van den Bergh, B. (2010). Temperament dimensions in stuttering and 871 

typically developing children. Journal of Fluency Disorders, 35, 355–372.  872 

Eggers, K., De Nil, L., & Van den Bergh, B. (2012). The efficiency of attentional networks in 873 

children who stutter. Journal of Speech, Language, and Hearing Research, 55, 946– 959.   874 

Eggers, K., De Nil, L., & Van den Bergh, B. (2013). Inhibitory control in childhood stuttering. 875 



 

35 

Journal of Fluency Disorders, 38, 1–13. 876 

Eggers, K., & Jansson-Verkasalo, E. (2017). Auditory attentional set-shifting in developmental 877 

stuttering. Journal of Speech, Language, and Hearing Research, 60, 3159–3170.   878 

Eggers, K., De Nil, L., & Van den Bergh, B. (2018). Exogenously triggered response inhibition in 879 

developmental stuttering. Journal of Fluency Disorders, 56, 33–43.  880 

Eichorn, N., Pirutinsky, S., & Marton, K. (2019). Effects of different attention tasks on concurrent 881 

speech in adults who stutter and fluent controls. Journal of Fluency Disorders, 61, 105714.  882 

Ellis, L. K. (2002). Individual differences and adolescent psychological development. Unpublished 883 

doctoral dissertation, University of Oregon.  884 

Ellis, L. & Rothbart, M. (2001). Revision of the Early Adolescent Temperament Questionnaire. 885 

Poster presented at the 2001 Biennal Meeting of the Society for Research in Child 886 

Development.   887 

Embrechts, M., Ebben, H., Franke, P., & van de Poel, C. (2000). Temperament: a comparison 888 

between children who stutter and children who don’t stutter. In H. G. Bosshardt, J. S.  Yaruss 889 

& H. F. M. Peters (Eds.), Proceedings of the Third World Congress on Fluency Disorders: 890 

Theory, research, treatment, and self-help (pp. 557–562). Nijmegen, The Netherlands: 891 

University of Nijmegen Press.   892 

Evans, D. E., & Rothbart, M. K. (2007). Development of a model for adult temperament.  Journal of 893 

Research in Personality, 41, 868–888.  894 

Garcia, D., & Moradi, S. (2011). Adolescents’ temperament and character: a longitudinal study on 895 

happiness. Journal of Happiness Studies, 13, 1–16.   896 

Garrison, W. T., Biggs, D., Williams, K. (1990). Temperament characteristics and clinical outcomes 897 

in young children with diabetes mellitus. Journal of Child Psychology and Psychiatry. 31(7), 898 

1079–88.  899 

Gartstein, M. A., & Rothbart, M. K. (2003). Studying infant temperament via the revised infant 900 



 

36 

behavior questionnaire. Infant Behavior & Development, 26, 64–86.  901 

Goldsmith, H. H. (1996). Studying temperament via construction of the toddler behavior assessment 902 

questionnaire. Child Development, 67, 218–235.  903 

Guitar B. (2003). Acoustic startle responses and temperament in individuals who stutter.  Journal of 904 

Speech Language and Hearing Research, 46, 233–40.  905 

Goldsmith, H. H., & Rothbart, M. K. (1991). Contemporary instruments for assessing early 906 

temperament by questionnaire and in the laboratory. In A. Angleitner & J. Strelau  (Eds.), 907 

Explorations in temperament: International perspectives on theory and  measurement (pp. 908 

249-272). New York: Plenum.  909 

Grills, A. E., Ollendick, T. H. (2002). Issues in Parent-Child Agreement: The Case of Structured 910 

Diagnostic Interviews. Clinical Child and Family Psychology Review, 5, 57–83.  911 

Haitani, T., & Kumano, H. (2016). The relationship between attentional function and stuttering 912 

severity in adults who stutter. Japan Journal of Logopedics and Phoniatrics, 57(2), 217–226.  913 

Harley, J. (2015). Bridging the gap between cognitive therapy and Acceptance and Commitment 914 

Therapy (ACT). Procedia-Social and Behavioral Sciences, 193, 131-140. 915 

Harper, F. W. K., Goodlett, B. D., Trentacosta, C. J., Albrecht, T. L., Taub, J. W., Phipps, S.,  & 916 

Penner, L. A. (2014). Temperament, Personality, and Quality of Life in Pediatric Cancer 917 

Patients. Journal of Pediatric Psychology, 39(4), 459–468.  918 

Hu, J. & Gruber, K. J. (2008). Positive and Negative Affect and health functioning indicators among 919 

older adults with chronic illnesses. Issues in Mental Health Nursing, 29, 895– 911.  920 

Johnson, K. N., Walden, T. A., Conture, E. G., & Karrass, J. (2010). Spontaneous regulation of 921 

emotions in preschool children who stutter: Preliminary findings. Journal of Speech, 922 

Language, and Hearing Research, 53(6), 1478–1495. 923 

Jones, R., Choi, D., Conture, E., & Walden, T. (2014). Temperament, emotion, and childhood 924 



 

37 

stuttering. Seminars in Speech and Language, 35(2), 114–131.  925 

Kagan, J. (1998). Biology and the child. In W. Damon & N. Eisenberg (Eds.), Handbook of child 926 

psychology. Volume 3: Social, emotional and personality development (pp.177– 235). New 927 

York: John Wiley & Sons, Inc.  928 

Karrass, J., Walden, T. A., Conture, E. G., Graham, C. G., Arnold, H. S., Hartfield, K. N., &  929 

Schwenk, K. A. (2006). Relation of emotional reactivity and regulation to childhood 930 

stuttering. Journal of Communication Disorders, 39, 402-423.  931 

Kefalianos, E., Onslow, M., Packman, A., Vogel, A., Pezic, A., Mensah, F., Conway, L.,  Bavin, E., 932 

Block, S., & Reilly, S. (2017). The history of stuttering by 7 years of age:  Follow-up of a 933 

prospective community cohort. Journal of Speech, Language, and Hearing Research, 60(10), 934 

2828–2839.   935 

Kefalianos, E., Onslow, M., Ukoumunne, O. C., Block, S., & Reilly, S. (2014). Stuttering, 936 

temperament, and anxiety: Data from a community cohort ages 2–4 years. Journal of Speech, 937 

Language, and Hearing Research, 57(4), 1314–1322.   938 

Kefalianos, E., Onslow, M., Ukoumunne, O. C., Block, S., & Reilly, S. (2017). Temperament and 939 

early stuttering development: Cross-sectional findings from a community cohort.  Journal of 940 

Speech, Language, and Hearing Research, 60(4), 772–784.  941 

Kelman, E., & Nicholas, A. (2020) Palin Parent-Child Interaction Therapy for Early Childhood 942 

Stammering. Routledge   943 

Kelman, E., & Wheeler, S. (2015). Cognitive behaviour therapy with children who stutter.  944 

Procedia-Social and Behavioral Sciences, 193, 165-174.  945 

Kitamura, T. Ohashi, Y., Minatani, M., Haruna, M., Murakami, M., & Goto, Y. (2015).  946 

Disagreement between parents on assessment of child temperament traits. Pediatrics 947 

International, 57, 1090–1096. 948 



 

38 

Kraft, S. J., Ambrose, N., & Chon, H. C. (2014). Temperament and environmental contributions to 949 

stuttering severity in children: The role of effortful control. Seminars in Speech and 950 

Language, 35(2), 80–94.   951 

Kraft, S. J., Lowther, E., & Beilby, J. (2019). The role of effortful control in stuttering severity in 952 

children: replication study. American Journal of Speech, Language Pathology, 28, 14–28.   953 

Kristal, J. (2005). The temperament perspective. Working with children’s behavioral styles.  New 954 

York: Paul H. Brookes Publishing Co.  955 

Laskowska, (2018). Quality of life in cancer as a function of temperament, coping and posttraumatic 956 

stress disorder. Current Psychology. https://doi.org/10.1007/s12144- 018-0008-3  957 

Lengua, L. J. (2003). Associations among emotionality, self-regulation, adjustment problems and 958 

positive adjustment in middle childhood. Journal of Applied Developmental Psychology, 24, 959 

595–618.  960 

Lengua, L. J. (2006). Growth in temperament and parenting as predictors of adjustment during 961 

children’s transition to adolescence. Developmental Psychology, 42, 819–832.  962 

Lengua, L. J., & Long, A. C. (2002). The role of emotionality and self-regulation in the appraisal-963 

coping process: Tests of direct and moderating effects. Journal of Applied Developmental 964 

Psychology, 23(4), 471–493.  965 

Lewis, K. E., & Goldberg, L. L. (1997). Measurement of temperament in the identification of 966 

children who stutter. European Journal of Disorders of Communication, 32, 441–448.  967 

Lucey, J., Evans, D., & Maxfield, N. D. (2019). Temperament in adults who stutter and its 968 

association with stuttering frequency and quality-of-life impacts. Journal of Speech, 969 

Language, and Hearing Research, 62, 2691–2702.  970 

Majdandžić, M., van den Boom, D. C., & Heesbeen, D. G. M. (2008). Peas in a pod: Biases in  971 

the measurement of sibling temperament? Developmental Psychology, 44(5), 1354- 1368.  972 



 

39 

Mangelsdorf, S. C., Schoppe, S. J., & Burr, H. (2000). The meaning of parental reports: A contextual 973 

approach to the study of temperament and behavior problems in childhood. In V. Molfese & 974 

D. L. Mofese (Eds.), Temperament and personality development across the life span (pp. 975 

121–140). Mahwah, NJ, US: Lawrence Erlbaum Associates Publishers.  976 

Manning, W. H. (2010). Clinical decision making in the diagnosis and treatment of fluency disorders 977 

(3rd 1013 ed.). Clifton Park, NY: Delmar  978 

McManis, M. H., Kagan, J., Snidman, N. C., Woodward, S. A. (2002). EEG asymmetry, power, and 979 

temperament in children. Deviant Psychobiology, 41:169-77.   980 

Mervielde, I., & De Pauw, S. S. W. (2015). Models of child temperament. In M. Zentner & R.  L. 981 

Shiner (Eds.), Handbook of temperament (pp. 21-40). New York, NY, US: The Guilford 982 

Press.  983 

Millard, S. K. & Davis, S. (2016). The Palin parent rating scales: Parents’ perspectives of childhood 984 

stuttering and its impact. Journal of Speech, Language, and Hearing Research, 59, 959-963.   985 

Moreira, P. A. S., Cloninger, C. R., Dinis, L., Sá, L., Oliveira, J. T., Dias, A., & Oliveira, J. (2015). 986 

Personality and well-being in adolescents. Frontiers in Psychology, 5, Article 1494.  987 

Nicholas, A. (2015). Solution focused brief therapy with children who stutter. Procedia-Social and 988 

Behavioral Sciences, 193, 209-216. 989 

Ntourou, K., Conture, E. G., & Walden, T. A. (2013). Emotional reactivity and regulation in 990 

preschool-age children who stutter. Journal of Fluency Disorders, 38(3), 260–274.  991 

Prior, M., Eadie, P., Block, S., & Wake, M. (2013). Natural history of stuttering to 4 years of age: A 992 

prospective community-based study. Pediatrics, 132(3), 460–467.  993 

Reardon-Reeves, N., & Yaruss, J. S. (2013). School-age stuttering therapy: A practical guide. 994 

Stuttering Therapy Resources, Incorporated. 995 

Reilly, S., Onslow, M., Packman, A., Cini, E., Conway, L., Ukoumunne, O. C., Bavin, E. L.,   996 



 

40 

Reilly, S., Onslow, M., Packman, A., Wake, M., Bavin, E. L., Prior, M., Eadie, P., Cini, E., 997 

Bolzonello, C., & Ukoumunne, O. C. (2009). Predicting stuttering onset by the age of 3 998 

years: A prospective, community cohort study. Pediatrics, 123(1), 270–277.  999 

Rothbart, M. K. (2011). Becoming who we are: Temperament and personality in development. The 1000 

Guilford Press: New York.  1001 

Rothbart, M. K. (2015). Advances in temperament: History, concepts and measures. In M. Zentner & 1002 

L. N. Shiner (Eds.), Handbook of temperament (pp. 3-20). The Guilford Press: New York.   1003 

Rothbart, M. K., Derryberry, D., & Hershey, K. (2000). Stability of temperament in childhood: 1004 

Laboratory infant assessment to parent report at seven years. In V. J. Molfese, & D. L. 1005 

Molfese (Eds.), Temperament and personality: Development across the life span. Mahwah, 1006 

New Jersey: Lawrence Erlbaum Associates, Publishers. 1007 

Rothbart M. K., Ahadi S. A., Hershey K. L. & Fisher P. (2001). Investigation of temperament at 1008 

three to seven years: The Children’s Behavior Questionnaire. Child Development, 72, 1394-1009 

1408.  1010 

Rothbart, M. K. & Bates, J. E. (1998). Temperament. In W. Damon & N. Eisenberg (Eds.), 1011 

Handbook of child psychology. Volume 3: Social, emotional and personality development 1012 

(pp.105-176). New York: John Wiley & Sons, Inc.  1013 

Rueda, M. R., & Rothbart, M. K. (2009). The influence of temperament on the development of 1014 

coping: The role of maturation and experience. New Directions for Child and Adolescent 1015 

Development, 124, 19–31. 1016 

Salhofer-Polanyi, S., Friedrich, F., Löffler, S., Rommer, P. S., Gleiss, A., Engelmaier, R.,  1017 

Leutmezer, F., & Vyssok, B. (2018). Health-related quality of life in multiple sclerosis: 1018 

temperament outweighs EDSS. BMC Psychiatry, 18:143.  1019 

Sanmartin, R., Inglés, C. J., Vicent, M., Gonzálvez, C., Díaz-Herrero, A., & García Fernández, J. M. 1020 



 

41 

(2018). Positive and negative affect as predictors of social functioning in Spanish children. 1021 

PLoS ONE, 13(8): e0201698. 1022 

Saudino, K. J. (2003). Parent ratings of infant temperament: Lessons from twin studies. Infant 1023 

Behavior and Development, 26, 100–107.   1024 

Saudino, K. J. (2005). Behavioral genetics and child temperament. Developmental and Behavioral 1025 

Pediatrics, 26, 214–223. 1026 

Scheier, M. F., & Carver, C. S. (1992). Effects of optimism on psychological and physical well-1027 

being: Theoretical overview and empirical update. Cognitive Therapy and Research, 16, 1028 

201–228.   1029 

Schwenk, K. A., Conture, E. G., & Walden, T. A. (2007). Reaction to background stimulation of 1030 

preschool children who do and do not stutter. Journal of Communication Disorders, 40(2), 1031 

129–141.  1032 

Skinner, E. A., & Zimmer-Gembeck, M. J. (2007). The development of coping. Annual Review of 1033 

Psychology, 58, 119–144.  1034 

Slabach, E. H., Morrow, J., & Wachs, T. D. (1991). Questionnaire measurement of infant and child 1035 

temperament: Current status and future directions. In A. Angleitner & J. Strelau (Eds.), 1036 

Explorations in temperament: International perspectives on theory and measurement (pp. 1037 

205-234). New York: Plenum. 1038 

van der Merwe, B., Robb, M. P., Lewis, J. G., & Ormond, T. (2011). Anxiety measures and salivary 1039 

cortisol responses in preschool children who stutter. Contemporary Issues in Communication 1040 

Science and Disorders, 38, 1–10.   1041 

Stallard, P. (2019). Think Good, Feel Good: A cognitive behavioural therapy workbook for children 1042 

and young people. John Wiley & Sons.Starkweather, C. W. (2002). The epigenesis of 1043 

stuttering. Journal of fluency disorders, 27(4), 269-288 1044 



 

42 

Smith, A., & Weber, C. (2017). How stuttering develops: The multifactorial dynamic pathways 1045 

theory. Journal of Speech, Language, and Hearing Research, 60(9), 2483-2505. 1046 

Strelau, J. (1998). Temperament: A psychological perspective. Plenum Press: New York. 1047 

Vaughn, B. E., Taraldson, B.J., Cuchton, L., & Egeland B. (2002). The assessment of infant 1048 

temperament: a critique of the Carey infant temperament questionnaire. Infant Behavior & 1049 

Development, 25, 98-112. 1050 

Walker, K. L. & Ammaturo, D. A. & Wright, K. (2017). Are We Assessing Temperament 1051 

Appropriately? The Emotionality Activity Sociability and Impulsivity (EASI) Temperament 1052 

Scale: A Systematic Psychometric Review. Canadian Psychology/Psychologie canadienne. 1053 

58. 10.1037/cap0000108. Vilhena, E., Pais-Ribeiro, J., Silva, I., Cardoso, H., & Mendonça, 1054 

D. (2014). Predictors of  Quality of Life in Portuguese Obese Patients: A Structural Equation 1055 

Modeling  Application. Journal of Obesity, 2014, 1–9.   1056 

Wakaba, Y. (1998). Research on temperament of children who stutter with early onset. In E. C. 1057 

Healy & H. F. M. Peters (Eds.), Stuttering: Proceedings of the Second World Congress on 1058 

Fluency Disorders (Volume 2, pp. 84-87). Nijmegen, The Netherlands:University Press 1059 

Nijmegen.  1060 

Yaruss, J. S. (2010). Evaluating and treating school-aged children who stutter. Seminars in Speech 1061 

and Language, 31, 262–271.  1062 

Yaruss, J. S., & Quesal, R. W. (2001). Overall Assessment of the Speaker's Experience of Stuttering. 1063 

San Antonio, TX: Pearson.  1064 

Yaruss, J. S., Coleman, C., & Quesal, R. W. (2010). Overall Assessment of the Speaker’s Experience 1065 

of Stuttering: Ages 7–12 (OASES-S). Bloomington, MN: Pearson Assessments.  1066 

Zebrowski, P., & Conture, E. (1998). Influence of non-treatment variables on treatment effectiveness 1067 

for school-age children who stutter. In A. Cordes & R. Ingham (Eds.), Treatment efficacy for 1068 

stuttering: A search for empirical bases (pp. 293-310). San Diego: Singular Publishing 1069 



 

43 

Group.  1070 

Zengin-Bolatkale, H., Conture, E. G., Key, A. P., Walden, T. A., & Jones, R. M. (2018). Cortical 1071 

associates of emotional reactivity and regulation in childhood stuttering. Journal of Fluency 1072 

Disorders, 56, 81–99.  1073 

 1074 
 1075 


