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Topics addressed

• Some facts about stuttering

• Refinement of categories of stuttering 
behavior

• Comparison of stutterers and nonstutterers

• Clustering of disfluencies

• Validity of types of disfluencies: negative 
emotion, language disability, genetic factors



Stuttering disfluencies and related 
orofacial behaviors



Stuttering: some data

• Stuttering is a disorder of childhood, it occurs most 
likely between ages of 2 and 5

• Life time risk is about 5% and prevalence 1%; 
indicative of spontaneous recovery

• A balanced sex-ratio at age of two, in older children 
and adults about 4:1

• Stuttering runs in families (16% of first degree 
relatives of stutterers are affected)



Four leading themes in stuttering 
theory

Stuttering as an outgrowth of normal disfluency

Anxiety contributes to a disintegration of speech

Deficits in syntactic and lexical skills

A geneticallly predisposed neuromotor deficit 
contributes to the disorganization of the sensomotoric 
pattern of speech movements 



Unit of analysis: from molar to molecular

• Stuttering moment/event: any disruption of 
fluent speech

• The 8 a priori categories of W. Johnson



Hypothesis: Stuttering as an outgrowth of normal 
disfluency



Unit of analysis: from molar to molecular

• Stuttering moment/event: any disruption of fluent speech
• The 8 a priori categories of W. Johnson

• Further differentiating disfluencies:
a) Sound, syllable, word and syntactic unit
b) Fast and slow repetitions
c) Interjections and blocks
d) With/without orofacial behavior

• Differences between stutterers and nonstutterers
• Clusters of disfluencies



Differentiating stuttering and nonstuttering 
boys (13-16 yrs)



Disfluency: oral reading of 54 stuttering and 33 
nonstuttering children (6-9 yrs.)



Arriving at clusters of disfluencies.

• Fast sounds repetitions, prolongations, blocks and associated 
nonverbal behavior vary largely among  stutterers. 

• A central question is, if these disfluencies are interrelated and 
influenced by similar factors. 

• Some data reduction might solve problems of distribution and 
the rather low frequency of occurrence of some behaviors. 

• Factor and cluster analyses were performed at the data of 
several age groups of stutterers and  nonstutterers to arrive at 
consistent behavioral clusters. 

• Calculations were performed with absolute frequencies as 
well as percentages, various association coefficients and split-
procedures. 



EFA disfluencies and nonverbal orofacial 
behaviors (48 stuttering boys, 13-16 yrs)



Hierarchical cluster analysis: 15 disfluencies and 
2 nonverbal behaviors, 48 stutterers (13-16 yrs)



Efa disfluencies and orofacial nonverbal 
behaviors (nonstuttering boys, 13-16 yrs)



Hierarchical cluster analysis: 7 disfluencies and 2 
nonverbal behaviors; 48 nonstutterers (13-16 yrs)



Emperically clusters



Observed orofacial nonverbal behaviors in 
stutterers



Nonverbal orofacial behavior: oral reading, 48 
stuttering and 48 nonstuttering boys



What is the nature of nonverbal behavior in 
stuttering?

• Learned avoidance and escape behaviors to 
cope with an anticipated or actual speech 
block

• Visible part of an increase in physical 
tension of the speech-related or neigbouring 
muscles that may have resulted from deficits 
in fine motor control of speech muscle 
systems

• Communicative and/or supportive function



Relatedness of nonverbal orofacial behavior in 
stuttering (2 min. spontaneous speech) 



Hypothesis: Anxiety disruption hypothesis of 
stuttering



Stutterers Exp. anxiety Skin cond. Spont. fluct. Heart rate

Cluster a .36** .21 -.10. .16

Cluster b .22 .30* .31* .46**

Cluster c .17 .08 .05 .01

Cluster d .26 .04 -.01 .11

Cluster e .31* .17 .06 .22

Nonstutterers

Cluster a .11 .04 .14 -.37**

Cluster b .29* -.09 .12 -.11

*P < .05, **p< .01 
Stuttering boys
Cluster a: head and facial movements, tense blocks, eye blinks, prolongations
Cluster b: fast sound repetitions and interjections, fast word repetitions
Cluster c: non-tense blocks, vocalized blocks
Cluster d: slow word, phrase and syllable repetitions
Cluster e: breathing irregularities, slow sound repetitions, sound interjections
Nonstuttering boys
Cluster a: slow word, syllable, sound and phrase repetitions, sound and word interjections
Cluster b: Head and facial movements, non-tense blocks

Reading a 230 word text: clusters of disfluency



Relationship of indices of anxiety and disfluency 
in stuttering: therapy outcome



Reading ability in stuttering and nonstuttering 
children



Reading ability and disfluency in stuttering and 
nonstuttering children



Genetic history and clusters of disfluencies (78 
stutterers, 8-12 and 13-16 yrs)



Speech motor and language skills prior 
to onset



Persistent and remitted stutterers



Molecular analysis of stuttering behavior
and leading themes in stuttering theory

Prolongations, blocks and fast repetitions are very unlikely an
outgrowth of normal disfluency.

Autonomic and cognitive anxiety is differentially associated with 
the type of disfluent speech of the stutterer.

Deficits in syntactic and lexical skills do not contribute to the 
characteristic disfluencies of the stutterer.

A geneticallly predisposed neuromotor deficit contributes to the 
disorganization of the sensomotoric pattern of speech 
movements in stuttering.


