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An Experiment on Measuring Awareness of Stuttering in Individuals with Down 

syndrome 

Abstract 

Background: Awareness of stuttering is likely to depend upon the development of the 

metalinguistic skill to discriminate between fluent speech and stuttering and the ability to 

identify one’s own speech as fluent or stuttered. Presently, little is known about these abilities 

in individuals with Down syndrome (DS). 

Purpose: This study investigates whether individuals with DS and typically developing (TD) 

children who stutter and who do not stutter differ in their ability to discriminate between 

fluent speech and stuttering. The second purpose of this study is to discover if this ability is 

correlated with their self-identification ability. 

Method: An experiment to investigate awareness with tasks for discrimination of stuttering 

and self-identification was developed. It was administered to 28 individuals (7-19 years) with 

DS, 17 of them stutter and 11 do not, and 20 TD children (3-10 years), 8 of them stutter and 

12 do not. Skills to discriminate stuttering were compared between these groups and 

correlated with self-identification within these groups. The influence of stuttering severity and 

developmental/chronological age on their ability to discriminate was also investigated.  

Results: The ability to discriminate does not differ significantly between the DS and TD 

group, but is highly influenced by developmental age. This ability correlates with self-

identification but only for the TD individuals who speak fluently. 

Conclusion: The ability to discriminate matures around the age of 7 and conscious awareness 

may rely on this ability. Differences between the present findings and earlier studies suggest 

that differentiation in levels and types of awareness is warranted.  

Keywords: Stuttering, Down syndrome, Metalinguistic abilities, Discrimination of stuttering, 

Awareness of stuttering 
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1. Introduction 

Down syndrome (DS) occurs in one out of 700 newborns and is characterized by 

intellectual disability, language delay, medical conditions, and distinct facial features 

(Cassiman & Engelen, 2005; Chen, 2006; Chisholm, 2018). In addition, individuals with DS 

often experience stuttering (Kent & Vorperian, 2013; Van Borsel & Tetnowski, 2007). 

Stuttering is a fluency and communication disorder characterized by involuntary repetitions, 

prolongations, and blocks of sounds or syllables in ongoing speech (Scott, 2017). 

Approximately thirty percent of individuals with DS stutter (Eggers & Van Eerdenbrugh, 

2018; Kent & Vorperian, 2013; Van Borsel & Tetnowski, 2007), which is considerably higher 

than the estimated 5% prevalence rate in the population of persons with an intellectual 

disability or than the estimated 1% of the general population (Van Borsel & Tetnowski, 2007; 

Yairi & Ambrose, 2013). Despite the high prevalence of stuttering in individuals with DS, 

little is known about these individuals’ awareness of stuttering. 

1.1 Awareness of Stuttering  

Awareness of stuttering is knowledge of the presence of involuntary disruptions in one’s 

own speech or someone else’s speech (Ambrose & Yairi, 1994; Ezrati-Vinacour et al., 2001). 

Awareness of stuttering plays an important role in those who stutter as it is a prerequisite for 

the development of their attitude towards stuttering (Ambrose & Yairi, 1994; Clark et al., 

2012; Eagly & Chaiken, 2007). Children who stutter, as young as the preschool years, are 

more inclined to have a negative attitude towards their speech compared to their peers who 

speak fluently (Vanryckeghem et al., 2005; Vanryckeghem & Brutten, 2007). This attitude 

reflects in certain emotions, cognitions and behaviors towards stuttering (Eagly & Chaiken, 

1993).  Stuttering can lead to emotions of frustration, anger and shame, to negative thoughts 

about one’s own speech and abilities, and to secondary behaviors (Scott, 2017). These 
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behaviors are conditioned responses to avoid or resolve stuttering (Plexico et al., 2009; Scott, 

2017). If a child experiences a negative consequence to a stuttering event (e.g., negative 

listener reaction, inability to express themselves), a learning process starts. This child learns 

that stuttering is unwanted and may try to avoid the next stuttering event with a certain 

behavior such as blinking or tapping a foot. If this leads to continued fluency, than this 

behavior becomes conditioned to the stuttering. Unfortunately, secondary behaviors often lose 

their fluency effect and add to the stuttering severity (Sander & Osborne, 2019; Scott, 2017). 

These behaviors can already develop if a child is only preconscious aware of stuttering 

(Ambrose & Yairi, 1994; Devinsky, 1997). Preconscious means that the stuttering is 

perceived on a subconscious level and can affect thoughts and behavior, but it does not enter 

conscious awareness (Devinsky, 1997). Awareness is placed on a continuum from 

preconscious awareness where a child does not identify with a person who stutters, but may 

show negative emotions or secondary behaviors during a stuttering event to conscious 

awareness where a child can identify with a person who stutters and may even anticipate the 

stuttering events (Ambrose & Yairi, 1994). Ambrose and Yairi (1994) presumed that the 

transition from preconscious into conscious awareness is dependent on the development of 

metalinguistic abilities (see 1.2 Metalinguistic Development). 

There have been several ways to measure awareness (Ambrose & Yairi, 1994; Boey et al., 

2009; Brutten & Vanryckeghem, 2003; Ezrati-Vinacour et al., 2001; Kikuchi et al., 2020; 

Vanryckeghem & Brutten, 2007). First, Boey et al. (2009) examined awareness of stuttering 

in a large study with 1122 children between 2 and 7 years old who stutter. They used parental 

reports to examine awareness of stuttering. The researchers considered children as aware of 

stuttering when parents observed verbal (e.g., talking about it) or non-verbal (e.g., crying, stop 

speaking) reactions to stuttering in their child. They found that 56.7% of children as young as 

two years old (Boey et al., 2009) were aware of their dysfluencies and that awareness shows a 
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relationship with age and with stuttering severity. It is however unclear if awareness affects 

the stuttering severity or if the stuttering severity affects awareness. A replication of this study 

in Japan found that 70% of 3-year-old children were aware of their dysfluencies (Kikuchi et 

al., 2020). This implies that awareness can be present at an early age. While these parental 

reports give important information, they miss the children who are aware, but do not show 

reactions to their stuttering (Boey et al., 2009). 

Second$, awareness can be measured through the use of attitude tests towards speech 

since attitude is strongly connected to awareness (Eagly & Chaiken, 2007). To gauge attitude, 

speech-language pathologists (SLPs) use the Communication Attitude Test (CAT; Brutten & 

Vanryckeghem, 2003). In younger children between 3 and 6 years old, the KiddyCAT can be 

used (Vanryckeghem & Brutten, 2007). Even if the children show no secondary behaviors or 

negative emotions, this test can reveal negative thoughts about their speech (Cardell, 2010). 

Last, in TD children, self-identification tasks measure awareness of stuttering (Ambrose & 

Yairi, 1994; Ezrati-Vinacour et al., 2001). In these tasks, TD children listen to two identical 

puppets who say the exact same thing with only a difference in fluency. Then the children are 

asked to indicate which puppet’s speech is similar to their own. From the age of three, 

children who stutter (Ambrose & Yairi, 1994) and who do not stutter (Ezrati-Vinacour et al., 

2001) can be consciously aware of their (dys)fluency. In both studies, they also found that in 

higher age groups, more children are consciously aware. This test can show conscious 

awareness of stuttering in absence of reactions towards stuttering. 

In individuals with DS, SLPs usually measure awareness of stuttering indirectly by using 

parental reports and direct observations (Bray, 2015). The self-identification task used with 

TD children does not seem suitable for individuals with DS due to the strong reliance on 

verbal memory. The task requires that individuals can retain the verbal information presented 
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by the two puppets. Individuals with DS have considerable difficulties with auditory short-

term memory (Chapman, 2006; Chapman & Hesketh, 2001; Roberts et al., 2007). 

 Bray (2015) used semi-structured interviews with six individuals with DS who stutter 

between 12 and 32 years old and their parents to examine the views on their speech. The 

interviews were visually supported to make them easier for the individuals with DS. The 

parents and their children with DS reflected differently on the subject ‘speech’. The parents 

saw their children as being highly aware when communication difficulties arose. This 

awareness was reflected in the anger and avoidance that their children showed during 

communication difficulties. Most of the individuals with DS, however, seemed only limited 

aware of their stuttering. It appeared that negative feelings during a stuttering event were 

considered as the fault of the listener and consequently, individuals with DS who stutter do 

not experience guilt or shame about the stuttering (Bray, 2015, 2016). Nevertheless, not all 

individuals with DS who stutter maintain a positive attitude. Jackson et al. (2014) investigated 

the association between communication difficulties and the self-esteem of adults with DS of 

whom many stuttered (exact number was not available). They found that communication 

difficulties such as stuttering sometimes resulted in a lower self-esteem. Cunningham and 

Glenn, (2004) and Glenn and Cunningham (2004) found that self-understanding is dependent 

on cognitive growth and social experience and that individuals with DS start to compare 

themselves with others around the verbal developmental age of 7 –8 years. This is in 

accordance with TD children (e.g., Livesley & Bromley, 1973; Ruble, 1983). It, therefore, 

seems interesting to measure awareness of stuttering in another way in this population. Ezrati-

Vinacour et al. (2001) stated that the two indicators for awareness are self-identification and 

discrimination of stuttering. Discrimination of stuttering is a metalinguistic ability.  
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1.2 Metalinguistic Development 

Metalinguistic development is defined as “the ability to reflect upon and manipulate the 

structural features of spoken language” (Nesdale & Tunmer, 1984, p. 37 in Ezrati-Vinacour, 

Platzky, & Yairi, 2001). It seems plausible that a person’s metalinguistic abilities need to 

reach a particular development level before this person can be aware of stuttering (Ambrose 

& Yairi, 1994; Ezrati-Vinacour et al., 2001). The first metalinguistic abilities, like rhyming, 

typically start to develop around the ages of three and four and are almost fully developed 

around the age of five (Ambrose & Yairi, 1994). More challenging abilities, such as syntax 

judgements, segmentation of words into sounds and blending sounds into words can develop 

as late as the early school years (Catts, 1997; Ezrati-Vinacour et al., 2001). Presently, it 

remains unclear which metalinguistic abilities underlie awareness of stuttering. Research 

suggests that self-identification skills, such as awareness of one’s own fluency, are shaped by 

the ability to discriminate the behavior (Aungst & Frick, 1964; Chaney & Menyuk, 1975; 

Ezrati-Vinacour et al., 2001; Locke & Kutz, 1975). Unfortunately, there is no recent research 

conducted in this area. Culatta and Sloan (1977) found that TD children who do not stutter 

with a mean age of 6;6 years old were able to discriminate between fluent and dysfluent 

speech when comparing a fluent and dysfluent story of one female speaker. Ezrati-Vinacour 

et al. (2001) found that some TD children who do not stutter as young as three years old could 

discriminate but that this ability was more pronounced from the age of 5. 

The ability to discriminate stuttering has not yet been investigated in individuals with DS, 

but there has been limited research in the discrimination of speech in this population (Cairns 

& Jarrold, 2005; Keller-Bell & Fox, 2007). Keller-Bell and Fox (2007) asked individuals with 

DS to listen to four sounds or syllables of which the second or third sound/syllable varied 

from the others e.g., [i], [u], [i], [i] and [ba], [ba], [da], [ba]. The individual with DS had to 

indicate which sound/syllable was different. The purpose was to see if individuals with DS 
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differed in their performance on the discrimination of speech task from TD individuals 

matched for nonverbal cognitive ability. The results showed that individuals with DS have 

more difficulties in discriminating certain types of perceptual contrasts compared to TD 

individuals. This study also administered cognitive, language, articulation and phonological 

memory tasks (see Keller-Bell & Fox, 2007 for a full description) and found that individuals 

with better scores on the phonological memory, language and articulation tasks were better on 

the discrimination of speech task. Since individuals with Down syndrome often present with 

slower phonological development, hearing impairment, low speech intelligibility and 

problems with their verbal short-term memory (Chapman & Hesketh, 2001; Edwards et al., 

2002; Roberts et al., 2007; Stoel-Gammon, 1997), it can be expected that their discrimination 

skills are weaker than those of developmental aged matched TD children.  

1.3 Purpose of the Study 

 In the present study, we investigate if the awareness of one’s own (dys)fluency differs 

between individuals with DS and TD children who do and do not stutter. As mentioned above, 

it is believed that awareness consists of the ability to discriminate between fluent and stuttered 

speech together with the ability to identify one’s own speech as fluent or dysfluent. Therefore, 

an experiment to measure awareness of stuttering was developed with a discrimination of 

stuttering task and a self-identification task. These tasks were developed with consideration of 

the needs and specific abilities of individuals with DS. The present study consists of three 

research questions: 1) does the ability to discriminate, differ between individuals with DS and 

TD children who do and do not stutter, 2) do developmental age, chronological age, and 

stuttering severity influence the discrimination ability, and 3) is the ability to discriminate 

correlated with someone’s ability to identify his or her own fluency? 

 The hypothesis for the first research question is that the individuals with DS will score 

lower on the discrimination task than the TD children, because of the frequently occurring 
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phonological, hearing or memory problems. The hypothesis for the second research question 

is that developmental age, chronological age, and stuttering severity have a significant 

influence on the ability to discriminate (Boey et al., 2009; Ezrati-Vinacour et al., 2001). A 

higher developmental/chronological age could correspond with higher metalinguistic abilities 

and therefore could result in higher scores on the discrimination task. A higher stuttering 

severity may lead to increased discrimination of stuttering, as the difference between 

stuttering and fluency is more obvious. The hypothesis for the third research question is that 

there is a positive correlation between the discrimination scores and the self-identification 

scores. It is assumed that together with the ability to discriminate, the ability to identify one’s 

own speech will appear and thereby awareness of (dys)fluency. 

2. Material and Methods 

2.1 Participants 

 Twenty-eight Dutch-speaking individuals with DS between the ages of 7 and 19 ( = 

13 years 7 months) and a control group of 20 Dutch-speaking TD children between the ages 

of 3 and 10 ( = 6 years 2 months) participated in this study. The DS group (  = 5 years and 

5 months) and TD group (  = 6 years 0 months) were matched at group level on 

developmental age, t(46) = .905, p = .370. To qualify for participation they needed to (a) be 

able to understand and formulate three-word sentences and (b) have good (corrected) vision 

and hearing. TD children who had other speech and/or language problems than stuttering 

were excluded from participation. This was not an exclusion criterion in the group of 

participants with DS because language problems are inherent to the syndrome. 

To distinguish between individuals who stutter and who do not stutter, stuttering 

frequency as well as stuttering severity was calculated with the Test for Stutter Severity_Non 

Readers (TFS_NR; Boey, 2007). This test resembles the SSI-4 (Riley, 2009) but is 
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standardized for Dutch speaking children and differs on a few aspects. It also has a frequency 

score but this score is based on words instead of syllables. This test also includes a duration 

score and a physical concomitants score (for secondary behaviors) but adds some additional 

scoring related to the types of stuttering events, the emotional reactions of the child and some 

other secondary behaviors such as avoidance behavior. For this purpose, video-recorded 

spontaneous speech samples were collected through the participants’ parents. Parents were 

asked to make at least two videos of 4 minutes each of their child. We used a 3% stuttering 

frequency in minimum one of their videos as a cut-off score to distinguish between the 

stuttering and non-stuttering participants (Yairi & Ambrose, 2005). This criterion also has a 

high sensitivity and specificity in Dutch-speaking children (Boey et al., 2007). This cut-off 

score is stringent because it implies that individuals with a 3% stuttering frequency stutter and 

that individuals with a 2.9% stuttering frequency do not stutter. Therefore, when participants 

had a stuttering frequency between 2% and 3%, their total score on the TFS_NR was also 

considered. If they achieved a score of 12 or higher on this test (corresponding with percentile 

21 and higher), they were regarded as individuals who stutter. According to these criteria, 17 

participants with DS stuttered (DSWS) and 11 did not stutter (DSNS). In the group of TD 

children, eight stuttered (TDWS) and 12 did not stutter (TDNS). The groups were group 

matched on developmental age. Table 1 provides an overview of the mean of the participant 

characteristics. Appendix C contains a table with these characteristics per participant. 

 

Table 1 

Mean Chronological and Developmental age, Mean Stuttering Frequency and Severity of 

DS and TD Participants 

Measure 

DSWS 

(n = 17) 

DSNS 

(n = 11) 

TDWS 

(n = 8) 

TDNS 

(n = 12) 
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M SD M SD M SD M SD 

Chronological age 

(y;m) 
14;9 3;9 12;7 3;8 5;8 2;2 6;3 2;2 

Developmental 

age (y;m) 
5;7 2;3 5;3 2;2 5;8 2;2 6;3 2;2 

Stuttering 

frequency (%) 
8.73 6.67 .83 .73 3.74 1.46 .05 .11 

Stuttering severity 

(Pc) 
46.29 29.20 4.73 4.3 21.75 7.52 .33 .89 

Note. (y;m) = (years;months), Pc = Percentile, DSWS= Individuals with Down syndrome who stutter, DSNS = 

Individuals with Down syndrome who do not stutter, TDWS = Typically developing individuals who stutter, 

TDNS = Typically developing individuals who do not stutter. 

 

 Seven out of eight TD children who stutter had received this diagnosis from a SLP. 

The remaining one did not receive a stuttering diagnosis yet. Of the 17 individuals in the 

DSWS group, only two had received an official stuttering diagnosis from a SLP. The parents 

of nine individuals with DS knew that their child stuttered but did not seek a diagnosis, and 

the parents of the remaining six individuals were not aware of their child’s stuttering. It 

should be noted that some individuals in the DSNS group had a (very) mild stutter frequency 

and severity (Appendix C) but did not meet the threshold for the stuttering group. 

2.2 Protocol 

 The Ethics Committee Research of University Hospitals Leuven approved the protocol 

(B322201838278). The parents filled out a questionnaire that gathered background 

information such as birth date, gender, other disabilities, their stuttering characteristics, …  

The participants completed an experiment with two tasks, a discrimination task and a self-

identification task, that were developed for this study. All tasks were presented via a computer 

screen.
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1Audacity® software is copyright © 1999-2021 Audacity Team. The name Audacity® is a registered trademark. 

The discrimination task was aimed at auditory discrimination of fluent and stuttered 

speech. The task consisted of three phases: a teaching phase, a practice phase, and a test 

phase. In the teaching phase, the participants saw and listened to Mickey Mouse who spoke 

fluently and Minnie Mouse who stuttered. Then, each participant listened to five child 

characters, of which two spoke fluently and three stuttered. The researcher taught the 

participants that the fluent characters spoke like Mickey and the dysfluent characters like 

Minnie. The researcher focused on the typical aspects of stuttering (part-word repetitions, 

prolongations, blocks) but never used the word stuttering itself because not all participants 

may have been familiar with the word (Culatta & Sloan, 1977; Ezrati-Vinacour et al., 2001).

The researcher said, “this girl speaks like Minnie because she also makes hops in her 

speech” or “she also makes her sounds longer”. In the practice phase, the participants listened 

to the five different child characters. Upon hearing each character, the participant was asked 

to indicate whether the character spoke like Mickey or like Minnie by tapping the Mickey or 

Minnie image on the computer screen. The researcher corrected them if they were wrong and 

explained why. In the test phase, each participant listened to 10 characters of which six 

stuttered and four were fluent. The same procedure was repeated but this time the researcher 

did not correct the participant. Speech samples for the child characters had been provided by 

children of different ages and genders. An adult man and woman had provided the speech 

samples of Minnie and Mickey. The recordings were digitally altered by the program 

Audacity® recording and editing software, version 2.2.21 to give the adult man and woman a 

mouse-like voice and to eliminate excessive information from the characters voices (Audacity 

Team, 2018).
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 Immediately after the discrimination task, the self-identification task was conducted. 

The self-identification task consisted of a short and a more elaborate task. The webcam of the 

laptop was turned on and the participants saw their own face. The researcher asked them 

whom they saw on the screen and if that person spoke like Mickey or like Minnie. This short 

identification task aimed to gauge if participants were able to identify themselves and reflect 

about their own speech. The more elaborate self-identification task consisted of a teaching 

and a test phase. In the teaching phase, the participants saw a pictogram of a person who is 

speaking. Alongside the pictogram, there were two other pictograms denoting the meaning ‘I’, 

but one had a red cross over it depicting the meaning ‘not me’. The participants were told that 

they would listen to 10 child characters and that they had to choose one of the pictograms to 

indicate whether the character did or did not speak in the same manner as them. Four

 characters were fluent and six stuttered. Three of the six characters who stuttered had one 

stuttering-like dysfluency (SLD) and the other three characters had two SLDs. Together there 

were nine SLDs: three part-word repetitions, three prolongations, and three blocks. The 

discrimination task and self-identification task underwent several alterations before they were 

administered (see Appendix A and Appendix B respectively).  

 Beside the tasks and spontaneous speech samples, both groups did some additional 

testing. The participants with DS completed the Peabody Picture Vocabulary Test –III-NL 

(PPVT; Dunn & Dunn, 2005) to get an indication of their developmental age. This test was 

used because it has a high correlation with the WISC-III Verbal IQ and the WISC-III full IQ, 

respectively a correlation of .88 and .82 (Hodapp & Gerken, 1999). Additionally, deriving 

developmental age from the PPVT has also been done in previous and in recent research with 

individuals with Down syndrome or other client groups (Klotzbier et al., 2020; Pueschel et al., 

1987; Reyes et al., 2020). The TD children answered the questions of the (Kiddy)CAT 

(Brutten & Vanryckeghem, 2003; Vanryckeghem & Brutten, 2007). This score will be used to 
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test the validity of the self-identification tasks. The individuals with DS were not asked to 

answer the (Kiddy)CAT questions as the test has no norms for this population and could 

therefore not be used for validity testing. 

2.3 Analyses 

2.3.1 Variables 

 Different variables may have an effect on the discrimination and self-identification 

tasks scores. The variables of interest were chronological age, developmental age, stuttering 

frequency, and stuttering severity. In the TD children, developmental age was equal to 

chronological age. The spontaneous speech samples of the participants were transcribed using 

the transcription program CLAN (MacWhinney, 2000). To calculate the stuttering severity, 

the TFS_NR was used. The stuttering frequency was calculated by dividing the total number 

of stuttering events by the total number of words (Boey, 2007; Conture, 1990). For these 

calculations, the entire speech sample was used rather than, as described in the TFS_NR 

manual, a selection of 100 sequential words. It was felt that using the entire speech samples 

would give a more accurate representation of participants’ stuttering because the participants 

provided multiple videos with different topics and stuttering is known to differ between 

contexts (Arenas, 2017). We attempted to collect 300 words per participant. However, this 

appeared to be difficult for some of the participants, so a minimum of 100 words had to be 

reached to be included in the study. The number of words in the spontaneous speech samples 

ranged between 133 words and 769 words with a mean of 402.75 words for the individuals 

with DS and between 209 and 955 words with a mean of 419.1 words for the TD individuals. 

Stuttering frequency and stuttering severity correlated very highly (.947). Therefore, only 

stuttering severity was used as a variable of interest. 
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2.3.2 Discrimination of Stuttering and Self-identification Task 

 Because the discrimination task had a 50% guess rate per character, participants were 

considered to reliably discriminate between stuttered and fluent speech when they achieved a 

score of 8 out of 10 or higher. In the short self-identification task, the participants received a 

score of 0 or 1, corresponding with their ability to make a correct self-identification based on 

their (dys)fluency. In the more elaborate self-identification task, only the responses to the six 

characters who stuttered were taken into consideration. Considering the 50% guess rate per 

character, only a score of 5 or 6 out of 6 meant that the participants were aware of their 

(dys)fluency. A score below 5 meant that the participants were possibly not aware of their 

fluency or did not grasp the purpose of the task. The cut-off scores 8 and 5 were chosen 

because there is a less than 10% chance that this would happen by chance. 

2.3.3 Test statistics 

 The independent variables are group 1, DS or TD, and group 2, stuttering or non-

stuttering, and the interaction between these two variables. The covariates are developmental 

age, chronological age, and TFS_NR scores. The dependent variable is the score on the 

discrimination test. The Shapiro-Wilk test shows that the residuals of the discrimination 

scores have a normal distribution when all variables are entered into a regression model. The 

Shapiro-Wilk results for the DSWS, DSNS, TDWS and the TDNS group are respectively 

D(17) = .893; D(11) = .056, D(8) = .468; D(12) = .962. Levene’s test shows homogeneity of 

variance F(3,44) = .986, p = .408. There are no correlations higher than .9, the tolerance 

scores are above .2, and the VIF scores are below 5 for all variables, which means that there is 

no multicollinearity (Field, 2009). Therefore, a hierarchical multiple regression model was 

used. In the first model, the covariates were entered and in the second model, the independent 

variables were added to the first model. 
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In addition, we investigated correlations between discrimination task scores and self-

identification task scores. A P-P plot showed that these data were not normally distributed. 

Therefore, a one-sided bimodal Spearman correlation was used to examine the correlation for 

each participant group. These correlations were then transformed to Fisher Z scores to analyze 

between-group differences. The Holm- Bonferroni method was applied to account for the 

multiple comparisons. 

2.3.4 Reliability and Validity Measures 

 The first author coded the stuttering events of all the participants. Two Master of 

Science in Speech-Language Pathology students recoded 50% of the stuttering events of the 

participants with DS who stutter and of the TD children who stutter for the inter-rater 

reliability. The first author recoded 50% of the stuttering events of the participants who stutter 

for the intra-rater reliability. The program CLAN (MacWhinney, 2000) was used to code, as 

this program can automatically calculate the percentage agreement with the original coded 

file. Test-retest reliability was obtained by re-administering the discrimination and self-

identification tasks to eight participants with DS and four TD participants. 

 Validity of the discrimination task could not be tested as there were no corresponding 

normative tests. In the TD group, the normed Kiddy(CAT) was used to measure attitude 

towards speech and to explore the validity of the self-developed self-identification tasks. A 

lack of correlation between the normed Kiddy(CAT) attitude test and these self-identification 

tasks may indicate that the latter fails to gauge awareness.  

4. Results 

4.1 Discrimination of Stuttering and Self-identification Tasks  

 To investigate if the scores on the discrimination tests differed between individuals 

with DS and TD children who do and do not stutter and to investigate if other factors 

influenced these scores, a hierarchical linear regression analysis was conducted. The results of 
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the first model with the covariates revealed a statistically significant model (p < .001). The 

covariates accounted for 49.4% of the variation in the discrimination scores. Controlling for 

chronological age and TFS_NR score, developmental age had a significant effect on 

discrimination scores (B = .069, 95% CI [.047; .091], p < .001). Each additional month in 

developmental age leads to an increase in the discrimination test scores with 0.069 points. The 

partial correlation of developmental age with the discrimination score was r = .694. The 

regression coefficients of chronological age (B = -.007, 95% CI [-.017; .003], p = .157]) and 

TFS_NR (B = .000, 95% CI [-.022; .021], p = .965) were not significant. 

 In the second model, the predictor variables group 1, group 2 and their interaction 

were added to the first model. The model remained significant (p < .001) but the predictor 

variables only added 1.6% to the explained variance and these variables did not significantly 

contribute to the outcome. There was no significant difference in the discrimination scores of 

the individuals with DS and the TD participants (B = -1,139, 95% CI [-3.390; 1.112], p = 

.313). There was also no significant difference in the discrimination scores between 

participants who stuttered and who did not stutter (B = -.326, 95% CI [-2,131; 1.479], p = 

.717), nor was there an interaction effect between the group distinctions (B = -.097, 95% CI [ 

-2.436, 2.243], p = .934). 

Twenty-two participants had a score of eight or higher on the discrimination test: ten 

participants of the DS group (35.71%) and 12 participants of the TD group (60%). They 

seemed able to discriminate between fluent and stuttered speech. The mean developmental 

age of the participants who could not discriminate was 4;4 years, 4;2 and 4;4 years for 

respectively the TD participants (3;3 yrs. – 4;11 yrs.) and participants with DS (2;9 yrs. – 6;3 

yrs.). The mean developmental age of participants who could discriminate was 7;4 years, 7;3 

years for the TD participants (4;9 yrs. – 10;5 yrs.) and 7;5 years for participants with DS (4;0 

yrs – 11;6 yrs.). 
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 Table 2 demonstrates that the discrimination task scores correlated significantly and 

with small 95% confidence interval scores with the more elaborate self-identification task 

scores of the non-stuttering and the TDNS group. Taking into account between-group 

differences in Table 3, differences in the correlation between discrimination and elaborate 

self-identification were observed between the stuttering and non-stuttering group and between 

the TDWS and the TDNS group. 

Table 2 

Spearman Correlations [and 95% Confidence Intervals] Between the Discrimination Task 

Scores and the Self-Identification Tasks Scores. 

Discrimination Task 

 Group Spearman Correlation 95% Confidence interval 

Short Self-

Identification 

Task  

TD .186 [-.293; .590] 

DS .045  [-.334; .411] 

Stuttering .000 [-.403; .403] 

Non-stuttering .369*  [-.051; .678] 

DSWS .000  [-.481;.481] 

DSNS .100  [-.532; .660] 

TDWS -.167 [-.817; .670] 

TDNS .539*  [-.051; .850] 

   

More 

elaborate 

Self-

identification 

task 

TD .423*  [-.024; .729] 

DS .035  [-.350; .410] 

Stuttering -.268  [-.600; .142] 

Non-stuttering .775*** [.525; .902] 

DSWS -.253  [-.654;.259] 

DSNS .534 [-.144; .871] 

TDWS -.108  [-.755; .646] 

TDNS .842***  [.519, .955] 

Note. DS = Individuals with Down syndrome, TD = Typically developing individuals, DSWS = Individuals 

with Down syndrome who stutter, DSNS = Individuals with Down syndrome who do not stutter, TDWS = 

Typically developing individuals who stutter, TDNS= Typically developing individuals who do not stutter. In 
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the short self-identification task, one participant from the TDWS group, and in the more elaborate self-

identification task, one participant from the DSNS group was omitted because of missing values. 

* p < .05. ** p < .01. ***p  < .001. 

Table 3 

Fisher’s Z test for the difference in the Spearman correlations between the groups. 

Discrimination Task 

 Group Z p 

Short Self-

Identification 

Task  

DS -TD -.434 .332 

Stuttering-  Non-stuttering -1.204 .114 

DSWS- DSNS -.220 .413 

TDWS -TDNS -.702 .241 

DSWS -TDWS -.289 .386 

DSNS -TDNS -1.00 .158 

   

Elaborate 

Self-

identification 

task 

DS -TD -1.276 .101 

Stuttering-  Non-stuttering -4.055 <.001* 

DSWS- DSNS -1.790 .037 

TDWS -TDNS -2.327 .010* 

DSWS -TDWS -.280 .390 

DSNS -TDNS -1.249 .112 

Note. DS = Individuals with Down syndrome, TD = Typically developing individuals, DSWS = Individuals 

with Down syndrome who stutter, DSNS = Individuals with Down syndrome who do not stutter, TDWS = 

Typically developing individuals who stutter, TDNS= Typically developing individuals who do not stutter. 

*Significant at p  0.05/(5 – rank number of pair (by degree of significance) + 1), Holm-Bonferroni 

Method. 
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4.2 Reliability and Validity Measures 

 The inter-rater reliability of the stuttering frequency for the individuals with DS and 

TD individuals was respectively 73.64% and 81.39% and the intra-rater reliability was 

respectively 83.28% and 77.20%. The test-retest reliability was significant for the 

discrimination task (r = .837, p = .001, 95% CI [.506, .953]) but not for the short self-

identification task (r = .478, p = .116) or the more elaborate identification task (r = .507, p = 

.092). Validity testing in the TD group showed no significant relationship between the scores 

on the (Kiddy)CAT and the scores of both the short (rKiddy = -.034, pKiddy = .456; rCAT = .103, 

pCAT = .413) and more elaborate identification task (rKiddy = -.138, pKiddy = .327; rCAT = -.315, 

pCAT = .246). 

5. Discussion 

 Awareness of stuttering in individuals with DS was examined. Awareness of stuttering 

was defined as the metalinguistic ability to discriminate between fluent and stuttered speech 

in other people’s speech and the ability to identify one’s own speech as fluent or stuttered. It 

was tested if the discrimination ability differs between individuals with DS and TD children 

and which variables have an impact on this ability. Secondly, it was examined if stuttering 

discrimination correlated with the self-identification, as it was expected that the ability to 

discriminate would lead to self-identification and thereby awareness. 

5.1 Discrimination of Stuttering Task 

 There was no significant difference in the results of the participants with DS and the 

TD participants nor between the participants who stutter and who do not stutter. In addition, 

there was no interaction between group 1, DS and TD, and group 2, stuttering and non-

stuttering, while controlling for the effect of developmental age, chronological age, and 

TFS_NR scores. These results imply that the ability to discriminate stuttering is not shaped by 

the presence of Down syndrome nor by the presence of stuttering. However, the model did 
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show that there was a significant and large effect of developmental age on the discrimination 

task scores while controlling for the other variables.  

 The present results showed that in the DS group as well as in the TD group, the 

median developmental age was around 4 years for the participants who could not discriminate 

and around 7 years for those who could discriminate. This may indicate that the metalinguistic 

abilities necessary for discrimination of stuttering only mature around the developmental age 

of seven. The metalinguistic abilities that occur around this age are grammatical judgments, 

segmentation and blending, which are all phonological awareness skills (Catts, 1997; Ezrati-

Vinacour et al., 2001). Research suggests that individuals who have phonological disorders 

have problems with the discrimination of acoustic information (Edwards et al., 2002; Keller-

Bell & Fox, 2007). This might mean that discrimination of stuttering is only possible after 

maturation of the phonological awareness skills. These skills often develop slower in 

individuals with DS (Stoel-Gammon, 1997). The absence of a significant difference between 

the DS and the TD group in their ability to discriminate might be explained by our finding 

that this ability is shaped by developmental age and the fact that the two groups were group 

matched on precisely this characteristic. 

 It was also shown that, contrary to our hypothesis, stuttering severity did not have a 

significant effect on the discrimination task scores. We assume that a higher stuttering 

severity is associated with a higher discrimination score because Boey et al. (2009) found that 

children had higher severity scores if they were aware of their stuttering and because 

awareness depends on the ability to discriminate (Aungst & Frick, 1964; Chaney & Menyuk, 

1975; Ezrati-Vinacour et al., 2001; Locke & Kutz, 1975). This assumption may be false, since 

it could be possible that severity of stuttering only increases after awareness, and therefore, 

after the development of the discrimination ability. Awareness might trigger more conscious 

secondary behaviors, which increases the severity of stuttering (Boey et al., 2009).  
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 The present results align with the findings of Culatta and Sloan, (1977) who found that 

the mean age for discrimination of stuttering was 6;6 years. However, their sample did not 

include participants younger than six, which makes it difficult to compare. The study of 

Ezrati-Vinacour et al. (2001) did not align with our results. They found that the ability to 

discriminate between stuttered and fluent speech matures in most children around the age of 

5, and that already 25% of the 3-year-olds were able to discriminate, while the youngest 

participant in our study who could discriminate was 4 years old. The differences between our 

study and the Ezrati-Vinacour et al. study could be explained by the measuring method used. 

They asked their participants if two hand puppets ‘talked in the same way’ and this for six 

pairs of sentences, while our participants listened to Minnie and Mickey and had to determine 

whether 10 characters spoke as ‘Mickey’ or ‘Minnie’. The characters in the present research 

were given a gender and child-voice, so it would be easier for the children to compare 

themselves with them in the self-identification tasks. Although there was a teaching and 

training phase, the fact that the characters and Minnie/Mickey differed on more aspects than 

just fluency, could confuse the participants and result in lower scores on the discrimination 

task. 

 If the discrimination ability is a prerequisite for awareness of stuttering and only fully 

develops around the age of 7, then this does not comply with the results from Boey et al. 

(2009) who found that half of the two-year-old children were aware of stuttering. 

Nevertheless, the seemingly discrepant findings may be explained by a difference in the 

measurement of awareness. In Boey et al. (2009), parental reports reflected on the observed 

secondary behaviors towards stuttering to indicate awareness, while in our study, the 

participants were asked to compare their own speech to that of the characters. The difference 

might be explained by the difference between conscious and preconscious awareness of 

stuttering (Devinsky, 1997). Preconscious awareness implies that stuttering influences 
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thoughts and behaviors, e.g. crying when a stuttering moment occurs, but does not reach the 

level of conscious awareness. Because parents report on behaviors, their assessments may 

include both preconscious and conscious awareness. Our study only measured conscious 

awareness, which requires the ability to compare themselves to the characters and social 

comparison only matures around the age of 7 in DS and TD children (Glenn & Cunningham, 

2004). It is also possible that the phonological awareness skills are necessary to bring 

stuttering from preconscious to conscious awareness (Ambrose & Yairi, 1994; Balconi et al., 

2017; Devinsky, 1997).  

 Attitude develops after awareness (Ambrose & Yairi, 1994; Clark et al., 2012; Eagly 

& Chaiken, 2007) which is, according to the present study, only after the developmental age 

of 7. While the KiddyCAT differentiates between children who do and do not stutter before 

the age of 7, there is a difference between reporting difficulties in speech and discriminating 

and identifying stuttering events. Children might experience difficulties in speech in the 

tactile modality, e.g., feeling that their mouth is stuck, without being able to indicate the 

difference between fluent speech and stuttering in the auditory modality. This could imply 

that awareness of speech difficulties may be different from awareness of stuttering, as defined 

in the current paper. 

5.2 Self-identification Tasks 

 Empirical evidence suggested that the ability to discriminate stuttered from fluent 

speech is necessary for awareness of fluency (Aungst & Frick, 1964; Chaney & Menyuk, 

1975; Ezrati-Vinacour et al., 2001; Loncke & Kutz, 1975). Therefore, it was expected that 

higher discrimination scores would lead to higher scores on the self-identification tasks. There 

was a positive correlation in a few groups for the more elaborate self-identification task, but 

these correlations were only significantly different between the stuttering and non-stuttering 

group and between the TDWS and TDNS group. This means that in the stuttering groups, the 
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discrimination of stuttering scores were not correlated with awareness of stuttering. A 

possible explanation could be denial of stuttering. To explore this hypothesis, the scores on 

the (Kiddy)CAT of the TD participants and the parental questionnaires of all the participants 

were qualitatively examined. This exploration revealed that some of the participants who, 

according to our discrimination and self-identification tasks, could discriminate but were 

unaware of their stuttering had negative thoughts about their speech and showed avoidance 

behavior. It is possible that these participants were in denial of their stuttering and therefore 

told the researcher that they spoke as Mickey. Possible denial was not accounted for in the 

tasks. However, a few other explanations could be given for the lack of awareness in the 

individuals who stutter. The next two explanations also could clarify why there was no 

correlation in the DSWS group and no difference in correlation between the DSWS and the 

DSNS group. In case of denial, we would expect a positive correlation between the 

discrimination and the self-identification scores in the DSNS group. One explanation is that 

the discrimination task was easier than the self-identification task. Unlike the self-

identification task, the discrimination task had a practice phase. Furthermore, it might have 

been too difficult for some participants to understand that the question “Does that child speak 

like you or not like you?” only considered fluency. They might have been self-identifying 

with other aspects of speech, such as voice, or with the gender of the child characters. Another 

explanation is the influence of the parents. If the parents of participants with DS did not know 

that their child stuttered, this could also have an effect on their child’s awareness of stuttering. 

When a parent reacts to stuttering in an inappropriate way, the child may become aware of 

stuttering and perhaps even develop a negative attitude towards stuttering (Bezemer et al., 

2018; Ward, 2006). If the parents themselves are not aware of the stuttering, these 

inappropriate reactions may not occur. Alternatively, in some participants the stuttering 

severity may have been too low for the participants to become aware of it (Devinsky, 1997).  
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5.3 Reliability and Validity 

 While the test-retest reliability of the discrimination task was high, the test-retest 

reliability of the self-identification tasks was not significant. These retests included the 

participants who could not discriminate between stuttered and fluent speech or who did not 

understand the test instruction. Consequently, the low test-retest reliability may reflect these 

participants’ variable scores and may be higher in participants who were able to discriminate. 

To determine this, larger participants groups are needed. 

The validity analyses yielded no reliable significant results. The (Kiddy)CAT did not 

correlate with either of the self-identification tasks. There are at least three possible 

explanations for this. First, most participants below seven years had a low score on the 

discrimination task. Children, who were not able to discriminate were likely to give variable 

answers, which resulted in a low correlation. Second, both tasks are based on the conscious 

awareness of one’s own speech and preconscious awareness was not measured. Third, the 

tasks do not account for the possibility that some participants did not acknowledge their 

dysfluencies. While their parents’ questionnaires and (Kiddy)CATs revealed awareness, these 

participants answered as if they never spoke in a dysfluent matter during the self-

identification tasks. 

5.4 Limitations of the Study 

 The fact that the tasks were newly developed brought about some challenges and 

issues. There may have been an underestimation of the number of participants who were able 

to discriminate between stuttered and fluent speech. The cut-off score of the discrimination 

task was set at eight out of ten. It remains possible that a participant with a score of seven did 

hear the difference but due to some attentional difficulties or late realization of the purpose 

did not meet the threshold. The discrimination task included a teaching and practice phase, 

and the questions were adjusted to adapt to the potential lower verbal short-term memory 
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capacity of the individuals with DS. Nevertheless, remembering the speech of Mickey and 

Minnie could still have been too difficult for the individuals with DS due to their auditory 

short-term memory problems (Chapman, 2006; Chapman & Hesketh, 2001; Roberts, Price, & 

Malkin, 2007). As a result, the discrimination scores might have actually been higher in the 

DS group. During testing, it also became clear that some participants focused on other aspects 

of the characters, like pitch or gender. This, however, does not mean that they are unaware of 

the stuttering, but only that the task purpose was not clear or too difficult for them. 

5.5 Future Directions and Research Implications 

 In further research, the discrimination and self-identification tasks can be improved by 

including only one character or cartoon figure and making sure that the speech only differs in 

one aspect, the fluency. After making these alterations, the tasks could be administered to a 

larger participant group. 

 New research could be conducted to untangle the interrelations between the ability to 

discriminate, metalinguistic abilities, the different kinds of awareness and attitudes towards 

stuttering. To gain insight into how these are connected in individuals with DS, researchers 

should use tests that are adapted to the specific abilities of individuals with DS. Presently, 

there are limited tests that can be used to gauge how individuals with intellectual disabilities 

feel about stuttering, either implicitly or explicitly. Tests such as the KiddyCAT rely strongly 

on language comprehension and often contain syntactically difficult phrases. The present 

study is a first step in developing an adapted test that can be used in research studies, but 

adjustments are warranted in future studies. Furthermore, using the present tasks in a clinical 

setting is presently not advised. Administering these tasks to individuals who stutter may 

make them consciously aware of their stuttering. This involves the risk that they develop 

negative attitudes towards their speech (Bezemer et al., 2018; Vanryckeghem & Brutten, 

1992). Nevertheless, in future these tasks might be administered by an experienced SLP 



AWARENESS STUTTERING DOWN SYNDROME   26 

 

 

 

specialized in stuttering who is already treating a child with DS and aims to find the best 

direction in therapy. 

6. Conclusions 

In the present study, awareness of stuttering was measured in individuals with DS and TD 

children with discrimination and self-identification tasks. The ability to discriminate between 

fluent speech and stuttering appears to rely on the development of certain phonological 

abilities that only develop around the age of 7. Since the ability to discriminate precedes 

awareness of stuttering, it is possible that awareness only emerges around the age of 7 too. 

While this is not in agreement with earlier research that children as young as two years old 

can already show awareness of stuttering, methodological differences may cause these 

diverging findings. The impact from these methodological differences on findings suggests 

that researchers may need to differentiate between levels and types of awareness. Looking 

into specific contributing factors that underlie the ability to discriminate stuttered from fluent 

speech, and linking the development of these skills to preconscious and conscious awareness 

of stuttering are promising research prospects.
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Appendices 

Appendix A: Alterations to the Discrimination Task 

During the development process, the discrimination task underwent multiple 

alterations. In the first version, the discrimination task consisted of two characters displayed 

on a screen (Figure A.1) and the participants had to indicate if they spoke in a similar (two 

fluent or two stuttering characters) or distinct manner (one stuttering and one fluent 

character). Due to problems with auditory short-term memory, participants found it hard to 

retain the two sentences in their memory. Therefore, a new version was developed. In the new 

discrimination task, we first let them listen to two cartoon figures, one of whom spoke 

fluently and the other stuttered. Then we taught and practiced the difference between the two 

figures, and only let participants listen to one character at a time. Famous cartoon figures were 

chosen because we assumed they would help keep the motivation of the participants. Minnie 

and Mickey were not the first choice. The first option was Winnie the Pooh and Piglet, as 

Piglet stutters in the series. However, Winnie the Pooh is often used in stuttering therapy, 

which might confuse the participants. In the final version, Winnie and Piglet were substituted 

by Mickey and Minnie. 
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Figure A.1. Discrimination task, version one. Picture retrieved from 

https://www.kissclipart.com/kid-avatar-png-clipart-computer-icons-child-q462bu/ with CC0 1.0 

(CC0 1.0) Universal Public Domain Dedication. 

 

Appendix B: Alterations to the More Elaborate Self-identification task 

The first version of the elaborate self-identification task displayed two characters with 

one fluent and one stuttering character. The participants had to indicate which of the 

characters resembled their own speech. Due to the same auditory retention problems, only one 

character was used accompanied by pictograms in the new self-identification task (Figure 

B.1). 

 

 

 

 

 

 

 

 

 

 

Figure B.1. The more elaborate self-identification task, final version. Picture retrieved from 

https://www.uclipart.com/child-face-facial-expression-man-clipart-a1ra1n/ with CC0 1.0 (CC0 

1.0) Universal Public Domain Dedication. 

https://www.kissclipart.com/kid-avatar-png-clipart-computer-icons-child-q462bu/
https://www.uclipart.com/child-face-facial-expression-man-clipart-a1ra1n/
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Appendix C: Participants Characteristics 

 

Table 5. 

Participants Characteristics 

Participant Group 
Chronological 

age (y;m) 

PPVT 

score 

Developmental 

age (y;m) 

Stuttering 

frequency (%) 

Stuttering 

severity (Pc) 

1 DSWS 12;6 40 2;10 2,39 53 

2 DSWS 17;5 42 3;0 4,60 21 

3 DSWS 13;4 75 5;5 4,95 21 

4 DSWS 15;6 59 4;2 13,10 87 

5 DSWS 13;7 63 4;5 2,63 21 

6 DSWS 17;0 78 5;8 15,14 45 

7 DSWS 8;0 57 4;0 15,75 90 

8 DSWS 15;9 82 6;0 11,94 62 

9 DSWS 16;8 84 6;3 18,28 74 

10 DSWS 15;3 89 6;9 3,09 25 

11 DSWS 19;4 98 7;9 19,76 87 

12 DSWS 10;11 71 5;1 3,43 21 

13 DSWS 18;6 127 11;6 2,77 16+ 

14 DSWS 10;8 53 3;9 18,86 90 

15 DSWS 19;9 72 5;2 3,87 29 

16 DSWS 7;8 53 3;9 2,81 16+ 

17 DSWS 18;9 112 9;3 4,94 29 
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18 DSNS 12;7 81 5;11 ,78 1 

19 DSNS 11;4 59 4;2 ,57 5 

20 DSNS 12;8 84 6;3 1,50 9 

21 DSNS 12;10 55 3;10 ,62 5 

22 DSNS 17;11 54 3;9 ,00 0 

23 DSNS 13;6 115 9;6 1,01 5 

24 DSNS 15;11 98 7;9 1,30 9 

25 DSNS 6;2 39 2;9 ,00 0 

26 DSNS 10;7 86 6;6 2,39 13 

27 DSNS 17;6 72 5;2 ,00 0 

28 DSNS 7;10 39 2;9 1,00 5 

29 TDWS 3;11 / 3;11 4,65 29 

30 TDWS 4;11 / 4;11 4,78 18 

31 TDWS 3;10 / 3;10 ,91 12 

32 TDWS 5;3 / 5;3 5,01 25 

33 TDWS 6;6 / 6;6 3,74 18 

34 TDWS 3;11 / 3;11 3,64 16 

35 TDWS 9;11 / 9;11 2,30 35 

36 TDWS 7;4 / 7;4 4,89 21 

37 TDNS 10;5 / 10;5 ,27 1 

38 TDNS 7;4 / 7;4 ,00 0 

39 TDNS 3;3 / 3;3 ,00 0 

40 TDNS 4;8 / 4;8 ,00 0 
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41 TDNS 8;9 / 8;9 ,00 0 

42 TDNS 5;10 / 5;10 ,00 0 

43 TDNS 4;8 / 4;8 ,00 0 

44 TDNS 5;3 / 5;3 ,00 0 

45 TDNS 8;2 / 8;2 ,00 0 

46 TDNS 4;4 / 4;4 ,00 0 

47 TDNS 4;9 / 4;9 ,29 3 

48 TDNS 7;9 / 7;9 ,00 0 

Note. (y;m) = (years;months), Pc = Percentile, DS = Individuals with Down syndrome, TD = Typically developing 

individuals, DSWS= Individuals with Down syndrome who stutter, DSNS = Individuals with Down syndrome who 

do not stutter, TDWS = Typically developing individuals who stutter, TDNS= Typically developing individuals 

who do not stutter. In the TDWS and the TDNS participants, chronological age was equal to developmental age 

since a typical development is assumed. The developmental age of the DSWS and the DSNS group is derived from 

the PPVT. 

+ These two participants had multiple videos with very variable stuttering frequency, which resulted in a mean 

stuttering frequency below 3%, however each had at least one video with a stuttering frequency above 3% and 

where therefore placed in the stuttering group. 

 


