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Abstract

Spontaneous speech samples from children at different ages who have either persisted
in stuttering or recovered were analysed. The first part of the study considered the
validity of the EXPLAN model proposed by Howell (2004) by replicating previous
work. The findings were mainly in agreement with previous studies. However, the
findings suggest a possible development change in stuttering behaviour around age
10-12 years which is not accounted for in the current stalling/advancing part of
EXPLAN. The relationship between grammatical type and fluency is uncertain in
children. To further elucidate this relationship parts two, three and four examined a
variety of approaches as to what linguistic factors might predict fluency. The
conclusion emphasizes the need to consider an integrated approach to the study of
developmental stuttering, including EXPLAN and language-based theories. Further
research into dysfluency should include specific grammatical word types such as
numerals as well as an investigation into whether dysfluency on a function word

affects the following content word.

Introduction

Since 1998, October 22 has been designated International Stuttering Awareness Day
in order to raise public awareness of the disorder of stuttering. Stuttering, or
stammering' as it is also termed, is a disorder of fluency characterised by various
behaviours which interfere with the forward flow of speech. These behaviours include
overt features such as whole and/or part word repetitions, prolongations, and blocking
which may be combined with secondary behaviours such as eye blinks, head nods and
other escape behaviours (Guitar, 2006). Covert symptoms such as substitution or
avoidance of difficult words or avoidance of specific communication situations may

develop over time and are used as coping strategies by the person who stutters.

" The two terms are used interchangeably. ‘Stammering’ is the term used more frequently in the UK.,
while ‘stuttering’ is predominantly used in the U.S.



While all individuals are dysfluent to some extent, the frequency and severity of the
dysfluency sets the person who stutters apart from a person with normal dysfluency.
In the past, portrayals of people who stutter have been rather superficial and have
focused mainly on the overt features ignoring the negative emotions of fear, anxiety
and loss of control which often accompany the disorder. Public knowledge is often
limited as to the negative impact of stuttering upon areas such as mental health, social
interaction, education and employment which can affect an individual (RCSLT,
2006). Awareness days, and research aid in raising the profile of the disorder, as does
the inclusion of affected individuals in the media, as has been seen recently with

Tourette Syndrome.

Stuttering can be either developmental or acquired. While acquired stuttering may be
associated with a specific event, either neurogenic, pharmacological, psychogenic or
physiological, e.g. cerebral vascular infarction (CVA) (RCSLT, 2005), the cause of
developmental stuttering is yet unknown although research in the area is rife. While
most researchers agree that developmental stuttering is multidimensional and caused
by an interaction of individual predisposing factors such as social, linguistic and
psychological factors together with an individual’s environment (e.g. Shapiro, 1999;
Guitar, 1998) there is a group of researchers who believe that multifactorial theories
of early stuttering are wrong both from empirical and logical perspectives and that no
more than one theory, if any, can be correct (e.g. Onslow, 2006). Evidence for a
genetic basis for stuttering is increasing and current research suggests that genetics are

involved in around fifty percent of cases (Yairi, 2005).

Andrews et al. (1983) studied prevalence and found that at any given time around one
percent of school children are stuttering and various studies have recorded an
incidence of five percent in school aged children (e.g. Mansson, 2000). These figures
are widely accepted. Although there are no accurate recordings of the number of
adults who stutter, it is suggested that stuttering rates decrease after puberty to less
than one percent in the adult population (Bloodstein, 1987; Andrews et al., 1983).
This difference between prevalence and incidence suggests that stuttering can be
either transient or persistent. Current research suggests that of the 5 percent of
children who stutter one third will resolve within 18 months and the remaining third
will resolve within three years post-onset (Ambrose & Yairi, 1999).



A range of factors are thought to be related to persistence of stuttering: gender
(females more likely to recover), family history of persistent stuttering, additional
speech and language problems, length of time since onset and stuttering that is
episodic is more likely to resolve (Yairi et al., 1996; Ambrose, Cox, and Yairi, 1997;
Yairi, and Ambrose, 1999). Persistence is not related to the type or severity of

stuttering at onset.

While stuttering research is exploring ways to improve the diagnosis and treatment of
stuttering and its causes, the main emphasis is being placed on developing ways of
identifying those children who will recover spontaneously and those who will persist
in stuttering if left untreated. In particular, those treating children who stutter, the
speech and language therapists, are faced with a dilemma when a young child enters
their clinic and presents with a stutter. Currently, debate surrounds the amount of time
and resources that should be put into providing therapy to a group of clients where
around two thirds will recover unaided (e.g. Roberta Lees, 2003). It is not only a
question of offering a cost effective service but also an ethical issue regarding the
correctness of entering a child into therapy and focusing their attention on the
dysfluent speech when this may not be an area of worry for the child. Rather than
helping the child, the therapist may worsen a problem which would otherwise have
resolved itself and cause the parents to experience increased anxiety which will affect
their interaction with their child negatively.

Onset of stuttering is most likely to occur between the ages of two and five years
(Andrews et al., 1983), the fourth year being the most likely (Haege, 1995) which is a
period of intense speech and language acquisition for a young child, and the
devélopment of syntax. Eighteen months is the earliest time that stuttering is reported
(Bloodstein, 1995) and this time coincides with grammatical development and the
combining of words to express meaning. This incipient stuttering, that is stuttering in
very young children, is characterised by repetitions of single syllable words in
sentence-initial positions and part-word repetitions occurring on pronouns and
conjunctions rather than on nouns, verbs, adjectives or adverbs (Guitar, 2006;
Bloodstein, 1995; Bloodstein and Gantwerk, 1967). The spatial location of stuttering,
at the beginning of utterances or syntactic constituents and at the beginning of words,

have led researchers to hypothesise an involvement of linguistic planning and



preparation at this early stage of stuttering (Bernstein Ratner, 1997; Bloodstein,
2006).

Specific linguistic factors have been proposed to play a role in stuttering in adults
such as Brown’s factors (1945). He found that dysfluency is more likely to occur on
content words that start with a consonant, are long and are produced at the beginning
of a sentence. Research with children found support only for the word-length effect as
a predictor for stuttering (Dworzynski, Howell, and Natke, 2003).

While some researchers, such as Bloodstein, propose that stuttering is purely a
language disorder, other researchers maintain that the problem is neurological
affecting the planning, organisation and initiation of movements, including speech
(e.g. Webster, 1995). Speech is a rapid process, the average person produces around
167 words per minute (Darley, 1940). In comparison, the average person types only
around 40 words per minute. Although our hands are generally considered to be
invaluable diverse tools with the ability to carry out very fine motor tasks, the speed
and precision at which our articulators work is truly astounding and it is surprising
that we do not make more errors than we do. Errors including slips of the tongue and
Spoonerisms, e.g. “can I sew you another sheet” (can I show you another seat), are
examples of how we all make errors when the motor execution and language
processing mechanisms are out of synchrony. In Spoonerisms it appears that the brain
is rushing ahead of the articulators and plans laid down regarding what we are going
to say interferes with what we are saying at the moment. A current view of stuttering
suggests that the opposite may be happening in stuttering where the articulators are
forced to backtrack and repeat a word that has already been said because the plan for
the next word has not yet been prepared and is not ready to be executed. The
EXPLAN model proposed by Howell and Au-Yeung, in 2002, maintains that
linguistic planning and motor programming and execution are independent processes
which must function synchronously in order for speech to be fluent. The acronyms in
the model originates from these two terms, execution and planning, and suggests that
linguistic processes work in parallel with motor processes to generate a plan and

execute it.

At the core of this model is the differentiation between function words and content

words. Function words comprise a closed class of words that have little lexical



meaning but do express grammatical relationships with other words. Function words
are often short and used frequently. Function words include determiners, articles,
pronouns, prepositions, conjunctions, auxiliary verbs and modal verbs. Content
words, in comparison, comprise an open class of words with new words constantly
being added and include nouns, verbs, adjectives, adverbs and interjections. The
semantic content of sentences is borne mostly by nouns which are of pivotal
importance in English and along with verbs they are a dominant part of speech
(Algeo, 1995). In order to formulate their theory of stuttering, Howell and Au-Yeung
segmented speech into units known as phonological words. Historically, the term
‘phonological word’? was introduced by Dixon in 1977 (cited in Hall and Kleinhenz,
1999) and Selkirk (1984), was one of the first linguists to use the concept in her
analyses. A phonological word, PW, consists of a single content word, which is the
nucleus, and which can be surrounded by optional function words either preceding or
following the nucleus. The phrase ‘I woke up’, is a single PW with ‘woke’ as the
nucleus and one function word (pronoun ‘I’) preceding the nucleus and one following
it (preposition ‘up’). In theory a PW can have any number of initial and final function
words though this is limited to a small number in practice.

Howell et al. proposed that there are two basic patterns of stuttering within a PW,
either dysfluency on the function word preceding the content word, e.g. “He he he fell
over” or dysfluency on the content word, e.g. “He fffffffell over”. While the first type
of dysfluency is often seen in normally-dysfluent children (Clark & Clark, 1977), the
second type of dysfluency rarely occurs in normally-dysfluent children (Howell, Au-
Yeung & Sackin, 1999). Importantly, stuttering on function words which follow the
content word, e.g. “he fell over over”, is rarely seen in either dysfluent children or
normally-dysfluent children (Au-Yeung, Howell & Pilgrim, 1998). According to
EXPLAN this is because stuttering, whether it occurs on the function word or the
content word, results from a difficulty in producing the content word. This may
explain why a function word following a content word in a PW is rarely stuttered
the difficult word has already been produced. Hence, Howell et al. put forward an
argument that stuttering of function words before their content word in PWs in young

? ‘Phonological word’ is also known as ‘prosodic word’.
may surround the content word.



speakers is used as a delaying tactic, what they term as ‘stalling’, when the
forthcoming content word is not prepared for articulation. Johnson et al. (1959)
compiled a list of eight types of stuttering events which the researcher fitted into two
categories based on their visible features. Stalling dysfluencies included whole word
repetitions, phrase repetitions, and interjections which include filled or silent pauses.
In this category, complete words are produced or pauses occur which allow extra time
before the next item is produced. Observation of the second category of words,
however, reveals that only the initial part of the word is produced. This is taken to
indicate that the full plan is not available to the speaker. They termed this type of
dysfluency behaviour, advancing, which includes part-word repetitions,
prolongations, abandonment, revisions and within-word breaks, also known as blocks.
In conclusion, stalling dysfluencies occur on function words to delay the execution of
an unfinished plan for a content word, while advancing dysfluencies occur on content

words when only part of the plan for that word is ready.

In addition to these findings, Howell et al., highlighted the dynamic nature of
stuttering by showing that the proportion of function word to content word
dysfluencies changes across ages for individuals who persist in stuttering. Such
children and adults will start to attempt the content word when it is only partly
prepared for execution rather than stall which will cause them to stutter on the content
word. The content word dysfluency appears to be firmly established by age 10-12 for
children who will persist in stuttering (Howell, Au-Yeung, Charles, Davis, Thomas,
Reed, Sackin & Williams, 2000).

The importance of function words and content words is apparent in other language
disorders such as agrammatism following a CVA. Agrammatism is a term used to
describe the disordered speech produced by people following damage to a part of the
brain often called Broca’s area. This type of diffuse brain damage can often be seen
after a stroke following which the person has aphasia. This type of aphasia is
characterised by decreased verbal output, increased effort in speaking and agrammatic
speech (Love & Webb, 2001), Agrammatic speech, or telegraphic speech, features the
reduction or omission of certain vocabulary elements such as function words and

inflectional morphemes (Caplan, 1985) although content words, particularly nouns,



may be produced frequently. The telegraphic nature of the verbal output may be
increased by frequent pausing and word finding difficulties.

An explanation for the loss of function words in agrammatism may be found within
the EXPLAN model. The diffuse damage to the brain caused by the CVA may result
in a masking effect at the neural level (Howell, in press). Function words are few and
are uttered frequently which means that they may require only a small amount of
neural activation in order to be produced. Content words, however, are larger in
quantity and uttered infrequently which will require a higher level of neural activation
to result in production. The masking effect which is acting at the neural level may
therefore act like a cloud covering in a mountain range allowing only words with high
activation levels to protrude like peaks through the clouds and be uttered. Hence
function words are more likely to be lost and content words retained resulting in

agrammatic speech.

Stuttering has been shown to be a dynamic disorder which tends to become more
complex over time as an individual’s response to it changes and coping strategies start
to interfere with lifestyle and tension and covert features increase. The stutter itself
appears to change too with a shift from stalling to advancing dysfluencies in those that
persist. The reply to a dynamic disorder should be dynamic research which crosses
boundaries between disorders and disciplines. Ongoing cross-linguistic research
promises to provide valuable information regarding the linguistic factors involved in
stuttering (e.g. Au-Yeung, Vallejo Gomez & Howell, 2003; Dworzynski, Howell, Au-
Yeung & Rommel, 2004) while cross-disciplinary research into identifying genes

underlying stuttering is progressing (e.g. Ambrose, Cox &Yairi, 1997).

The present study aimed to investigate further the claims made by the EXPLAN
model by analysing the occurrence of stalling and advancing dysfluencies and the
proposed exchange that happens between the two types of behaviours across ages.
Researchers, such as Onslow, make an important point when they state that theories
are critical but need careful scrutiny because if a theory is wrong, the resulting therapy
may also be wrong. Hence, the validity of the EXPLAN model and its use of the PW
unit as a predictor of stuttering loci is tested here. In particular, the model is compared
with a syntactic hypothesis which proposes that stuttering is affected by syntactic
boundaries rather than PW boundaries. A range of different structures are examined



with regards to loci of stuttering, differences between persistent and recovered groups
and between ages. Firstly, final NP phrases are examined with regards to the effect of
PWs on stuttering rates. Certain syntactic structures such as canonical word order and
the sub-sequences which can occur in this linear structure have been shown to be
important in language disorders such as agrammatism (Caplan, 1985) and it is
investigated here whether such sequences may be important in predicting dysfluency.
Finally, while Brown identified linguistic factors to predict stuttering in adults, the
evidence for children is still unclear. Hence, the occurrence of specific function word
sequences before content words and their differential involvement in dysfluencies is
investigated here. The PW hypothesis would predict that the number of function
words in the prior sequence but not the grammatical types in the sequence should
affect dysfluency rate. The syntactic hypothesis, however, predicts that they should.
Hence, the main concern of the present study is why dysfluency occurs on certain
words, and in particular the degree to which linguistic and motor factors affect
dysfluency.



Methodology

1. Participants

Three individuals, with English as their first language, participated in the present
study. Initially, screening procedures were carried out by a speech and language
therapist at a specialist clinic to establish that each child was stuttering. The stuttering
was then assessed using the Stuttering Severity Instrument SSI-3 (Riley, 1994) and an
appropriate plan of intervention was implemented. Reassessment at age 12 revealed
that their stutter had persisted.

The data collected was longitudinal and recordings made at two separate ages were
included for each participant: (Child 1) 8 years 10 months and 15 years 4 months;
(Child 2) 10 years 2 months and 18 years; and (Child 3) 10 years 10 months and 15
years 7 months. All three participants were male. A total of six data files were used.

1.1. Additional data

The data collected for this study were added to data recently collected by a colleague,
Sharif (2006), in order to carry out appropriate analyses. The numerical data of the
frequencies of occurrences was employed. Previously, this researcher was unable to
investigate all her hypotheses due to limited occurrences of certain features within her
body of data. Every effort had been made to ensure that reliability had been
maintained in rating and analysing the samples through personal communication with
the researcher. It is felt that more information was gained through combining the two
sets of data because more detailed age and stutter type comparisons between the

persistent and recovered group could be performed

The additional data were obtained from sixteen individuals; eight of whom recovered
from stuttering and eight who persisted. Recordings were made at three different ages:
8-10, 10-12, and more than 12 years old. A total of 48 data files were obtained from
this group which in addition to the other six files gives a total of 54 data files. The
participants were divided into three age groups (1) 8-10 years, (2) 10-12 years, and (3)

12+ years in order to carry out age comparisons.
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2. Speech Material

Computer files containing transcriptions of spontaneous speech samples of durations
varying from 2 minutes 22 seconds to 4 minutes 20 seconds (average: 2 mins 40 secs)
were obtained from the Speech Team at the UCL Psychology Department. The
recordings contained self-formulated monologues (describing a favourite computer
game, the trip to the clinic this morning, a favourite football team etc.) and consisted
mainly of the individuals speaking about topics familiar to them with minimal

prompts from the researcher.

3. Transcription

The Speech Filing System (SFS) software, developed by Mark Huckvale at UCL, was
used to analyse the data. Initially, the data were annotated orthographically and all
words were classified as either function or content words, and coded as either fluent
or dysfluent. PW boundaries were marked and stuttering episodes were noted, based
on Johnson et al.’s stuttering events. These events allowed stalling and advancing

dysfluencies to be differentiated (the events making up these classes are indicated

next):
Stalling dysfluencies: Advancing dysfluencies:
1. silent pauses 4. Part word repetitions
2. filled pauses 5. Prolongations
3. whole word repetitions 6. Within word breaks

7. Revision/abandonment

A separate category (8) dysfluency on the final function word in a PW was included
in this analysis to investigate the stalling strategy further. Johnson et al.’s ‘idea
abandonment’ and ‘phrase revision’ were collapsed into one category because they
both involve PWs which are not complete and are problematic to consider as
dysfluencies. Interjections such as ‘erm’ were excluded from the analysis as were

untranscribable utterances which made up an average of three utterances per

participant.
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Part 1

The majority of the claims regarding stalling and advancing dysfluencies made by the
EXPLAN model were tested in this part of the study across ages and groups of

persistent and recovered stutterers. The following claims were tested:

1.

The complimentarity of function and content words, which is the basis of the
EXPLAN model, predicts that if dysfluency occurs on an initial function word
in a PW, i.e. the one preceding the content word, dysfluency will not occur on
the following content word. Stalling dysfluency should prevent advancing
dysfluency (Howell et al., 1999).

As the model states that the purpose of stalling dysfluencies is to delay the
production of an unavailable content word, the prediction follows that there
should be few or no dysfluencies on function words following a content word
within a PW.

Advancing dysfluencies should occur more frequently on content words as a
result of an unfinished plan being executed.

Stalling dysfluencies should occur more frequently on function words as a
delaying tactics while the following content word is planned and executed.
Howell et al. (1999) state that function word stuttering should decrease for
both persistent and recovering groups as the individuals get older. For the
persistent group there should be an increase in content word stuttering as
advancing dysfluency replaces stalling. This effect should be evident by age
10-12 years (Howell et al., 2000).

1.1. Method

The speech samples were segmented into PWs as described by Au-Yeung et al.
(1998). The EXPLAN model states that only PWs with function words in pre-content

word positions can be implemented for stalling. Hence, PWs without a function word

preceding the content word were excluded from this analysis. Each word was then

coded as either fluent or dysfluent and the type of dysfluency behaviour was noted.

All dysfluencies occurring on a single word were noted. For instance, a silent pause

may occur prior to a word which is then also repeated twice hereby producing two

12



dysfluencies on the same word. Previously, such multiple dysfluencies have been
ignored and the word coded simply as dysfluent. It is argued here that all dysfluencies
provide information about the process which underlies production of words and
should be included in the analyses. One type of dysfluent event, (7)
revision/abandonment, was excluded from the statistical analyses because there were
too few cases although observations of occurrences were made. Some samples

contained none of these events while others contained up to three.

1.2. Results

1.2.1. Present data

The sample contained 941 PWs of which 467 PWs started with a function word
(49.6%) and were analysed here. Of the 467 PWs 60% were produced fluently while
82.5% of PWs starting with a content word were produced fluently.

Individual stuttering rates were calculated by dividing the number of stuttered words
by the total number of words. Overall stuttering rates ranged from 11.2 to 32.2 % with
an average of 18.3%. Individual stuttering rates for the two word types were
calculated. The percentage of stuttering on function words ranged from 10.3 to 23%
with an average stuttering rate of 16.9%. For content words the stuttering rate ranged
from 8.3 to 41% with an average of 18.8 %.

Table 1. Stuttering rates and percentages across two age groups, young and old, for
the three participants in the present study.

Overall Function words Content words

Young Old Young Old Young Old

Participant 1 19.4% 194% 23% 16% 163%  21.5%
Participant 2 322% 114% 23% 11.3% 409% 11.4%
Participant 3 163% 112% 183% 103% 14% 8.3%
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