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Abstract

Introduction: In Saudi Arabia, despite the country’s relatively high expenditure on
healthcare, where investment in health services by the Ministry of Health (MOH) has
witnessed a rise from 6.49% of total government expenditure in 2010 to 7.27% in 2015
(Ministry of Health, 2015), access to speech and language therapy services is limited.
Addressing the public’s inequitable access to resources is considered a major issue in Saudi
Arabia’s healthcare system (Alkabba et al., 2012), where regular healthcare provisions,
including speech and language therapy services, are not available to many of the country’s

children living either in major cities or in rural or remote areas.

One way to improve access for those who may otherwise be deprived of speech and language
therapy assessment or treatment is through telepractice (TP). Studies investigating the use of
TP services with children and adults who stutter have shown similar therapeutic outcomes
when compared to traditional face-to face delivery (e.g. Carey et al., 2010; Lewis et al., 2008;
O’Brian et al., 2014; Wilson et al., 2004); however, there is currently no evidence as to the
viability of TP stuttering assessments for any age group (Lowe et al., 2013). The present
research therefore investigates the validity and reliability of using a TP application to assess

stuttering behaviour in school-age children.

Methodology: Prior to commencing the main study, a questionnaire study was conducted to
understand the assessment practices followed by speech language therapists (SLTs) in Saudi
Arabia, particularly their assessment practices in the field of stuttering, so as to aid in the
selection of the most relevant assessment activities related to stuttering in Saudi clinical
settings. The Stuttering Severity Instrument (Fourth Edition) (SSI-IV) (Riley, 2009),
Percentage of Syllables Stuttered (%SS), and the Severity Rating scale (SR) were chosen as
assessment measures for the main study. Further, a study to investigate the reliability of the
SSI-IV was conducted. The text of the SSI-IV examiner record form was translated into
Arabic according to the Process of Translation and Adaptation of Instruments guidelines
(WHO, 2015), and its relative and absolute reliability was investigated. The main study
consisted of thirty children who stutter (CWS), aged between 6 and 15 and recruited from a
speech therapy clinic in King Abdulaziz University Hospital in Riyadh. Children were
divided into two testing conditions, either face-to-face-led or TP-led testing, and were

administered the SSI-IV, %SS, and SR either face-to-face or via TP using two laptops with



webcams, video conference software, and a broadband internet connection. Agreement and
reliability of scoring in the two testing conditions were reported, in addition to questionnaires
exploring children’s and their caregivers’ perceptions both before and immediately after the

TP assessment being carried out.

Results: Findings of the questionnaire study revealed that most respondents assess various
dimensions of stuttering (covert and overt). With regard to the assessment of overt features of
stuttering, most respondents reported the use of formal and quantifiable measures, such as the
%SS and SSI. Respondents reported using a non-formal approach for the assessment of
attitudes and quality of life through interviews. As for the reliability of the translated SSI-1V,
high to very high relative intra- and inter-rater reliability was reported. Regarding absolute
reliability, intra-rater reliability was more favourable when compared to inter-rater reliability.
Finally, for the main study, 30 sessions were successfully carried out, with results revealing
unsatisfactory levels of agreement when applying the Bland and Altman (1987) method.
However, when discrepancies were found, it was comparable to those from traditional face-
to-face studies. Generally, parents and children exhibited high levels of satisfaction and held a

positive view regarding TP pre- and post-assessment.

Discussion and Conclusion: Results of the questionnaire distributed to Saudi SLTs to
explore their views regarding stuttering assessment highlight the need for SLTs to receive
more training in the domain of stuttering in order to make them aware of up-to-date
assessment tools and teach them to adapt well-established Western tools for the Arabic
language or develop authentic assessment tools and scales for the target population. With
regard to the SSI-IV reliability investigation, the results suggest that the Arabic version of the
SSI-IV can reliably be used by SLTs for research and clinical purposes. However, the
compromised absolute inter-rater reliability suggests that SSI-IV may not be appropriate for
use when identifying minor changes in stuttering severity within an individual across time,
when different SLTs measure the stuttering severity of the same client. The results of the
main study suggest that conducting a stuttering assessment via TP for school-age CWS is
feasible, reliable, and valid. Although the TP model posed some challenges for executing the
assessment, mainly technological challenges, high levels of satisfaction were documented in
the parents and children. The TP system and equipment chosen in this study has provided a
basis for the delivery of TP stuttering assessment in a clinical setting, thus addressing the

barriers to access that are present for school-age CWS in Saudi Arabia. These results are



preliminary, but they can be seen as a building block for future research in TP assessment

studies for CWS.



Introduction

This PhD research study is primarily concerned with the assessment of stuttering through an
alternative service delivery model called telepractice (TP). Thus, we will concentrate, in

depth, on a range of theoretical and clinical issues related to stuttering as well as telepractice.

The inspiration for conducting this study stemmed from the continuing challenges speech and
language therapists in Saudi Arabia encounter as a result of the barriers to access and service
limitations preventing children from receiving assistance from specialised speech and
language therapy services. I worked as a speech and language therapist for a year prior to
commencing my PhD, and I often had children who stuttered in my caseload; I have seen
participants travel what is equivalent to a ten-hour drive just to receive a speech and language
therapy consultation or follow-up sessions. Even when children and their parents are highly
motivated to receive therapy, the availability of regular sessions may be an obstacle, thus
compromising the speech and language therapy services given, which, for school-age
children, is exacerbated by the fact that speech and language therapy services are completely

lacking in school settings.

As an advocate of evidenced-based practice and the belief that all levels of speech and
language therapy, clinical practice, and service delivery should be informed by scientifically-
derived findings (Reilly, 2004), I felt that it was important to convert this clinical need into a
question that could be answered through research, which led me to developing an interest in
exploring alternative service delivery models to help expand speech and language therapy

services throughout the country.

This thesis is comprised nine chapters, the first six of which are literature review chapters,
including two small studies, which precede the main study. In Chapter One, an overview of
stuttering is provided, encompassing issues related to definitions, causes, incidence,
prevalence, sex ratio, onset, recovery, and finally the consequences of stuttering throughout
an individual’s life. In Chapter Two, the focus is on discussing various stuttering
measurements, along with the therapeutic options for children who stutter. Since this thesis is
concerned with stuttering assessment, particularly the assessment of stuttering via TP, the
most common stuttering measurements will be critically reviewed. Chapter Three sheds light
on the availability of and access to SLT services in Saudi Arabia. In this chapter, Saudi

Arabia’s demographics are outlined, and then the availability of and access to SLT services



are discussed in order to pinpoint how difficult it is for some children and their families to
access SLT services in a timely and effective manner. Chapter Four describes a study
conducted to understand the assessment practices followed by SLTs in Saudi Arabia,
particularly their assessment practices in the field of stuttering, so as to aid in the selection of
the most relevant assessment activities related to stuttering in Saudi clinical settings for the
main study. Following this, Chapter Five is dedicated to describing the background and
functioning of the SSI-IV, together with a discussion of its relative strengths and weaknesses,
before concluding with a study that outlines the processes and procedures involved in its
translation into Arabic, together with a small pilot study that tests its relative and absolute
reliability. In Chapter Six, telepractice, a potential means for improving access to SLT
services, is reviewed, in addition to presenting the research question, aims, and hypotheses for
the main study. In Chapter Seven, the study’s methodology is described. The findings of the
study are presented in Chapter Eight, whereas Chapter Nine considers the findings of the
main study in light of the existing literature. This final chapter also discusses the benefits,
drawbacks, and clinical implications of the TP model in the assessment of school-age children
who stutter, in addition to outlining the considerations for speech and language therapists who
wish to apply the TP model to the assessment of stuttering, the conclusions of this study, its

limitations, and future research directions.



1 Overview of Stuttering

1.1 Introduction

Stuttering refers to a communication disorder characterised by interruptions to the flow of
speech that occur in the form of either repetitions, prolongations, abnormal stoppages, or
blocks of sounds and syllables (Craig et al., 2002). Depending on their aetiology, there are
different types of stuttering, such as neurogenic, psychogenic, or developmental. Our focus in
this thesis is on developmental stuttering; thus, when we refer to stuttering, it is the
developmental type, which commonly arises during childhood, particularly in the preschool
years (Guitar, 2006). In this chapter, an overview of stuttering will be provided, including its
definition, causes, incidence, prevalence, sex ratio, onset, and recovery, in addition to the

consequences of stuttering throughout an individual’s lifespan.
1.2 Definition of Stuttering

There is no single definition of stuttering, as many attempts have been made to define the
disorder but with little consensus. In other words, there is no definitive method for
determining whether a child stutters or not (Howell, 2011). If a child is stuttering, there are
signs of this condition in the child’s speech attempts (Howell, 2011). In addition, children
who stutter (CWS) exhibit social and emotional struggles (Langevin, Packman & Onslow,
2010). Such indicators, in a child’s speech and other features, that may help identify whether

the child is stuttering or not can be found in some of the early definitions of stuttering.

Van Riper (1982) classified stuttering as a motor speech disorder: ‘Stuttering occurs when the
forward flow of speech is interrupted by a motorically disrupted sound, syllable or word or by
the speaker’s reaction thereto’ (p.52). According to Bloodstein (1995), stuttering is the
breaking up of the fluency or rhythm of speech with blanks or specific interruptions, whereas
Wingate (1964) argued that stuttering occurs as a consequence of the peripheral speech
mechanism being uncoordinated. Wingate’s (1964) definition is regarded by experts in the
field as the most detailed and systematic definition of stuttering, given that it consists of seven

elements categorised under three headings as outlined below (p.488):

L. (a) Disruption in the fluency of verbal expression, which is (b) characterized by
involuntary, audible or silent, repetitions or prolongations in the utterance of

short speech elements: namely, sounds, syllables, and words of one syllable.



II.

III.

These disruptions (c) usually occur frequently or are marked in character and

(d) are not readily controllable.

Sometimes the disruptions are (e) accompanied by accessory activities
involving the speech apparatus, related or unrelated body structures, or
stereotyped speech utterances. These activities give the appearance of being

speech-related struggle.

Also, there are not infrequently (f) indications or report of the presence of an
emotional state, ranging from a general condition of ‘excitement’ or ‘tension’
to more specific emotions of a negative nature, such as fear, embarrassment,
irritation, or the like. (g) The immediate source of stuttering is some
incoordination expressed in the peripheral speech mechanism; the ultimate

cause is presently unknown and may be complex and compound.

The International Classification of Diseases (ICD) defines stuttering as

‘speech that is characterized by frequent repetition or prolongation of sounds or

syllables or words, or by frequent hesitations or pauses that disrupt the rhythmic flow

of speech. There may be associated movements of the face and/or other parts of the

body that coincide in the time with the repetitions, prolongations, or pauses in speech

flow.” (World Health Organization, 1993: p.227).

Similarly, in the DSM-V (2013), stuttering criteria are defined as the frequent occurrence of

one or more of the symptoms below, accompanied by problems in the fluency and timing of

the speech sound and syllable repetitions:

1- sound prolongations;

broken words (e.g. pauses within a word);

audible or silent blocking (filled or unfilled pauses in speech);

circumlocutions (word substitutions to avoid problematic words);

words produced with an excess of physical tension; and

monosyllabic whole-word repetitions (e.g. ‘I-I-I I see him”).



1.3 Cause of Stuttering

The cause of stuttering is still inconclusive (Packman, Code & Onslow, 2007). However,
there is compelling evidence that stuttering encompasses genetic and neurophysiological

factors that play a role in the emergence of stuttering (Packman, 2012).

There is strong evidence for the role of genetics in stuttering (for a review, see Kraft & Yairi,
2012). In family incidence studies, which are among the first to study the possibility of a
genetic contribution in stuttering and consist of basically counting the percentage of relatives
of a stuttering client who stutter, Yairi and Ambrose (1999) revealed that 20-47% of people
who stutter (PWS) report at least one family member who stutters. However, this method has
been criticised as being inaccurate and misleading due to the fact that family size or/and
familial class were not considered in the studies (Yairi & Ambrose, 2013). As a more refined
research study, twin studies suggest a high concordance of stuttering for monozygotic twins
of up to a 50 or 60% rate of incidence (Felsenfeld et al., 2000; Howie, 1981). This is an
indication that genes do not cause stuttering, as twins may both begin stuttering and one may
recover while the other does not (Smith & Weber, 2016). In this sense, infants are not born
programmed to stutter; rather, stuttering behaviours emerge during development, highlighting
the role of extrinsic factors (Smith & Weber, 2016). In family aggregation studies, one or
more possible genes responsible for stuttering have been identified (Andrews et al., 1991;
Kidd et al., 1981). Recent studies have revealed contributing genes to stuttering, as different
genes on various chromosomes have been linked to stuttering (Kang et al., 2010; Lan et al.,
2009; Riaz et al., 2005; Shugart et al., 2004; Suresh et al., 2006; Wittke-Thompson et al.,
2007).

Initially, neurophysiological studies were only focused on the study of adults. These studies
found that structural and functional differences exist between the brains of PWS and fluent
controls. Structural differences were found in grey and white matter and in left-right
asymmetries (Beal et al., 2007; Choo et al., 2011; Foundas et al., 2001; Jancke, Hinggi &
Steinmetz, 2004; Kell et al., 2009; Lu et al., 2010; Somer et al., 2002; Song et al., 2007;
Watkins et al., 2008). Moreover, functional differences include increased activation in the
right hemisphere speech regions (Braun et al., 1997; De Nil & Kroll, 2001; Fox et al., 2000;
Salmelin et al., 1998, 2000). These structural and functional differences comprise both motor

and auditory brain regions (Watkins et al., 2008). Also, following intensive speech treatment,



the neural activation patterns in stuttering adults showed a reduction in over-activation and a

shift towards a more left-lateralised activation pattern (De Nil et al., 2003).

As mentioned earlier, neurophysiological studies of stuttering initially focused on adults.
However, studies have since emerged seeking to understand the neurophysiological nature of
children who stutter. Current brain research involving CWS from the age of six onwards has
shown differences from earlier studies addressing adults, where CWS had less grey matter
volume in the bilateral inferior frontal gyri and middle temporal gyrus when compared to
fluently speaking children (Beal et al., 2013; Chang et al., 2008). More recently, Chang et al.
(2015), employing a larger sample that included considerably younger children (from three
years old upwards), also found that the level of fractional anisotropy in tracts interconnecting
auditory-motor areas and tracts that support skilled movement control was differentiated in
CWS when compared to children who did not. Those with low fractional anisotropy had more
severe stuttering than those with high fractional anisotropy. Additionally, there were
statistically significant differences in sex among CWS in the patterns of white matter
development; in this sense, studies have found differences between females and males in
terms of brain structure (Shaywitz et al., 1995) and between those with persistent stuttering

and those who recovered (Chang et al., 2008).

Many causal theories have been proposed over the years (for a review, see Bloodstein &
Ratner, 2008; Packman & Attanasio, 2017; Yairi & Seery, 2015), and it has been suggested
that causal theories of stuttering can be divided into two categories; the first are theories that
offer an explanation of the underlying causes of stuttering, i.e. distal causes, whereas the
second are theories that offer an explanation of the individual moments of stuttering, i.e.
proximal causes (although some theories address both categories) (Bloodstein & Ratner,
2008; Packman & Attanasio, 2017). There is general agreement among researchers that
stuttering is multifactorial and encompasses a genetic predisposition with a combination of
environmental, neurological, linguistic, motor, and learned behavioural aspects (Packman,
2012) and that individuals who stutter have different combinations of these factors, due to the
unique nature of symptoms (Millard, Nicholas & Cook, 2008). Arguably, the two most
influential multifactorial models are the Demand and Capacities model (Starkweather, 1987)
and the Dynamic Multifactorial model (Smith & Kelly, 1997). The Demands and Capacities
model assumes that stuttering is promoted when demands on fluency exceed the child's

capacities for fluency, with demands and capacities being categorised as motoric, emotional,



linguistic, or cognitive (Starkweather, 1987), whereas the Dynamic Multifactorial model
states that ‘stuttering emerges from the complex, nonlinear interaction of many factors. No

single factor can be identified as “the cause” of stuttering’ (Smith & Kelly, 1997: p.209).

Recently, Packman and Attanasio proposed a three-factor model of stuttering, referred to as
the ‘P&A Model’ (Packman, 2012). While the aforementioned models adopt a multi-factorial
concept to explain stuttering, the P&A model goes one step further and explains these factors
operationally (Packman, 2012). In this regard, it attempts to differentiate between the
underlying cause of stuttering (i.e. the distal cause) and the cause of individual moments of

stuttering (i.e. the proximal cause). These three factors are:

‘(1) a deficit in neural processing underpinning spoken language, which renders the
speech production system unstable and prone to perturbation, (2) triggers, which are
some inherent features of spoken language that increase the motoric task demands on
that system, and (3) modulating factors, which determine the trigger.” (Packman,

2012: p.227)
1.4 Prevalence and Incidence

Epidemiological studies (for example, prevalence and incidence studies) of communication
disorders are important as they aid in identifying the proportion of the population affected and
thus in planning appropriate services for the affected population (Bryson, 1996). Incidence
refers to the number of new cases of a certain disorder that occurs at a given time, whereas
prevalence refers to the number of cases in a population at a given time (Onslow, 2017). In
the case of stuttering, it is well known that the lives of PWS are affected by several contexts,
which can relate to education, employment, or psychological wellbeing (see Section 1.6 for
more details). This is where the importance of epidemiological study arises as it aids in an
estimation of the proportion of the population who may be at risk of these kinds of
consequences and in estimating the resources needed to support PWS through these

challenges throughout their lifespans (Abou Ella et al., 2015).

Stuttering occurs in every language and culture studied (Bloodstein, 1995). It has been
generally agreed that the prevalence of stuttering is around 1% (Bloodstein & Ratner, 2008),
which suggests that around 70 million people around the world suffer from stuttering.
However, studies have reported varying estimates of prevalence, likely attributable to the fact

that estimates are dependent on a child’s age (Yairi & Ambrose, 2013). In this sense, the
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prevalence of stuttering tends to be higher in children under the age of six when compared to
older children (Yairi & Ambrose, 2013). Prevalence for children under five years old has
been estimated in studies as ranging between 2.2 and 5.6% (McLeod & Harrison, 2009;
Okalidou & Kampanaros, 2001; Proctor et al., 2008). In contrast, the prevalence rates in
studies that included samples of older children ranged from .33 to 1.60 (Boyle et al., 2011;
McKinnon, McLeod & Reilly, 2007; Van Borsel et al., 2006). Lifetime incidence has been
suggested as being 5% (Yairi & Ambrose , 2005), although this figure has been regarded by
some as an underestimation. In this regard, according to Bloodstein and Ratner (2008), ‘it
would seem that a plausible figure for the lifetime incidence of all those who at some time
either consider themselves or are considered by their parents to be stutterers is at least as high
as 10 percent’ (p.91). In addition, Yairi and Ambrose (2013) concluded that the lifetime
incidence of stuttering may be higher, and the reason for the lower lifetime incidence rate
may be due to underdiagnoses, self-reporting, and unsatisfactory subject selection. Reilly et
al. (2009) reported that, from a cohort of 1,910 children, the 36-month cumulative stuttering
incidence was 8.5% by the age of three, whereas, in a later study, this figure increased to
11.2% by the age of four (Reilly et al., 2013). These estimates of incidence and prevalence
highlight the importance of providing sufficient SLT services for the stuttering population,
given how common it is. Other studies of early stuttering have reported incidence rates
ranging from 3 to 17% (Dworzynski et al., 2007; Felsenfeld et al., 2000; Mansson, 2000).
However, this is unsurprising, as the incidence data is not clear-cut due to, for example, many
studies using different definitions of stuttering and different studies following different
methods for calculating incidence (e.g. retrospective and prospective recall data collection
and the identification of stuttering using clinical evaluation and parent report) (Guitar, 2006;
Kefalianos et al., 2017). In the Middle East, very little data is available concerning the
epidemiology of stuttering. One study, carried out in 1974 in Egypt, involved 8,459 children
aged between 6 and 12 from governmental and private schools in Eastern Cairo; school
records and personal interviews were the tools used to determine stuttering, and the
prevalence rate in this study was reported as 0.93% (Okasha et al., 1974). In a more recent
study, it was found that the prevalence of stuttering among 8,765 primary school children in
Cairo was 1.03% (Abou Ella et al., 2015). It should be noted that epidemiological studies of

stuttering in Saudi Arabia or even the Gulf area are non-existent.
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1.5 Sex Ratio and the Onset of and Recovery from Stuttering

Studies indicate that stuttering affects males more than females, especially in the case of
adults (Yairi & Ambrose, 2013). With regard to the male/female ratio, it differs across one’s
lifespan; in young children, a ratio of 2:1 has been reported, which increases to up to 5:1 in

adults (Craig et al., 2002; Yairi & Ambrose, 1999).

Regarding onset, studies indicate that stuttering usually begins in early childhood and that
onset occurs most often between the ages of two and five, with 90% of cases of stuttering
starting before five years of age (Howell, Davis & Williams, 2008; Méansson, 2000; Yairi &
Ambrose, 2005). Bloodstein and Ratner (2008) conducted a review of stuttering onset
gathered via parental recall. The study included ten reports, with a mean of 3.3 years, and four
reports of a median onset of 3.9 years, suggesting that stuttering commonly occurs during
some point around the age of four. If stuttering is diagnosed during childhood, the chance of
spontaneous recovery is regarded as high, hence reports of longitudinal studies showing
recovery rates of 65% in the age range of two to five years and ten months (Ryan, 2001), and
74% in the age range of two to four years and eleven months (Yairi & Ambrose, 1999). It has
been noted that recovering from stuttering after reaching teenage years is rare (Ward, 2018).
Such figures, therefore, imply that at least 20% of children who stutter will persist in doing so

(Cavenagh et al., 2015).
1.6 Negative Consequences of Stuttering

Research studies indicate that CWS are aware of their stuttering as early as their preschool
years (Langevin, Packman & Onslow, 2010), and it has been reported that nearly half of
preschool CWS are aware of their stuttering (Boey et al., 2009). It was found that children as
young as three years old demonstrate behaviour such as crying, laughing, blushing, or making
comments such as, ‘I can’t talk’ (Bloodstein & Ratner, 2008) and that such awareness can
lead to negative reactions in children towards their stuttering. Studies have compared
communication attitudes between preschool CWS and non-stuttering children, with results
revealing that preschool-age CWS have more negative attitudes towards communication
when compared to their non-stuttering peers (Clark et al., 2012; Vanryckeghem & Brutten,
2007; Vanryckeghem et al., 2005). Understandings of the awareness of preschool children
who stutter and their negative communication attitudes have led to the development of
standardised attitudinal scales that are commonly used with older children and adults, one

example of which is the KiddyCAT scale (Vanryckeghem & Brutten, 2007) (see Chapter 2,
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Section 2.3.2.1, for more details), which is used to investigate the attitudes towards
communication of preschool children aged between three and six. A study by Cardell (2010)
revealed that 63 CWS had more negative communication attitudes when compared to 43

matched children who did not stutter.

Langevin, Packman and Onslow (2010) investigated the impact of stuttering on preschool
children and their parents, with a sample size including 77 parents who reported that their
children exhibited frustration (81.8%), low self-esteem (32.2%), and compromised mood
(42.9%). It was also reported that children tended to communicate less after the onset of
stuttering (25%), whereas 23.4% of parents reported that their children were reluctant to
communicate. In addition to the negative impact on children, parents reported social
consequences of stuttering, including their children being subject to bullying by their peers.
They also reported that, when their children interacted with peers, they were not given enough
time to finish their sentences and were subject to interruptions during conversations; further,

when a child was having a stuttering moment, their peers withdrew.

When children reach their school years, in general, they are aware of their stuttering (Boey et
al., 2009), understand the stuttering features that encompass their speech, and can describe
how their stuttering influences their communication abilities and participation in everyday life
(Millard & Davis, 2016). In addition, with an increase in awareness, they consequently
become more mindful that their speech is distinctive from their peers (Cook & Botteril,
2005). Further, at this stage, evidence of bullying increases, and, to cope with this, avoidance
strategies to conceal or minimise their stuttering emerge (Cook & Botteril, 2005). In the field
of stuttering, the term ‘avoidance’ can be defined as behaviours that are learned from
disfluency anticipation and the negative experiences associated with stuttering that facilitate
escape from such moments or experiences (Guitar, 2006). These strategies are regarded as
coping strategies or as a method of protection from the emotional harm of stuttering (Cream
et al., 2003). The use of these avoidance behaviours may arise during specific sounds, words,
topics, or speaking situations (Cream et al., 2003; Guitar, 2006). The impact of stuttering
from a social perspective and the behaviour of school-age children was explored by Davis,
Howell and Cooke (2002), who reached the conclusion that children who stutter are more
often rejected by peers, more subjected to bullying, less likely to attend social gatherings, and
less likely to be chosen as leaders. This implies that stuttering has broader consequences

beyond impaired functioning, whereby it may influence a child’s self-esteem, confidence, and
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affective state (Langevin, Packman & Onslow, 2010). For adolescents who stutter, the impact
of stuttering is further exacerbated by the transition through a very confusing developmental
period, both biologically and psychosocially. Changes through this phase encompass new
roles, new social groups, new privileges, and a desire to explore one’s developing life.
However, the compromised ability to communicate to an optimum level as a consequence of
stuttering or the associated fear may have an impact on this phase, resulting in a negative
effect that may continue beyond this age group (Erickson & Block, 2013; McAllister, Collier
& Shepstone, 2013). Moreover, adolescents who stutter may perceive themselves to be poor

communicators, consequently affecting their self-esteem (Blood & Blood, 2004).

In the case of adults, stuttering is often linked to social maladjustment, under-achievement,
and problems with verbal communication (Bloodstein & Ratner, 2008; Craig & Calver, 1991;
Crichton-Smith, 2002; Hayhow, Cray & Enderby, 2002). When comparing adults who stutter
with adults who do not, there is a higher prevalence of anxiety-related mental health disorders
(Craig & Tran, 2005; Ezrati-Vinacour & Levin, 2004; Iverach et al., 2009). It was reported
that almost 50% of adults who stutter qualify for the diagnosis of social phobia (Iverach et al.,
2009; Kraaimaat, Vanryckeghem & Van Dam-Baggen, 2002; Menzies et al., 2008). It is
thought that social phobia in adults who stutter may be a consequence of negative social
encounters during school years (O’Brian et al., 2011). Adults who stutter may encounter
problems in educational attainment and in vocational settings, as a negative relationship
between educational attainment and stuttering severity has been reported (O’Brian et al.,
2011). In addition, people who stutter may be hindered in employment settings because of
how their supervisors or colleagues view them in terms of job performance, promotion
opportunities, competency, or intelligence (Klein & Hood, 2004; Palasik et al., 2012).
Further, seeking therapy may create a financial burden on people who stutter as, due to the
complex nature of stuttering, effective therapy requires a relatively long-term commitment
(Zebrowski, 2016). In an Australian study by Blumgart, Tran and Craig (2010), it was
estimated that, on average, treatment for stuttering could cost $5,500 AUD for an adult who

stutters in a five-year period.
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2 Stuttering Assessment and Treatment for Children Who
Stutter

2.1 Introduction

While the importance of the clinical measurement of stuttering is generally agreed upon, it is
possibly one of the most controversial subjects in the field of dysfluency. This difficulty may
be related to the variability of the disorder since, as described in Chapter 1, there is no unified
definition of stuttering. Usually, stuttering is identified by the assessment of two basic
features of the disorder: 1) the assessment of motor speech activity by assessing fluency
counts and speech rates, usually referred to as the overt features of the disorder and 2)
assessment of cognitive aspects represented in attitudinal questionnaires, usually referred to
as the covert features. It can be said that the former assessment method deals with the
stuttering itself, whilst the latter relates to the person who stutters (Ward, 2018). The focus on
the assessment of overt features has been extensively criticised and debated, based on the
notion that stuttering is much more than stuttering counts, in addition to the reliability and
validity of such assessments having been questioned. On the other hand, the possibility of
assessing covert features of stuttering objectively (i.e. using scales and formal questionnaires)
has also been challenged. A question that therefore needs to be asked is, given all the
controversy around the measurement of stuttering and given that is a difficult task, why is it
essential to assess stuttering? However, regardless of the drawbacks of measurements of
stuttering, it is crucial to apply them in order to gain a holistic perspective of the disorder and
its impact on an individual. This chapter will begin by highlighting why the clinical
measurement of stuttering is important, before reviewing the most common measurements of

stuttering and discussing common therapy options for children who stutter.

2.2 Why the Clinical Measurement of Stuttering Is Essential

According to Onslow (2017), clinical measurement is essential for the following reasons:
» Assessment

Clinical measurement during a client’s first visit to a clinic is important in order to provide a
formal way of reporting the nature of the stuttering and the severity with which it is impacting

the individual. The impact may be behavioural, which is associated with stuttering moments
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and how frequently they occur, or non-behavioural, which is specifically associated with the

assessment of anxiety.
» Communication with clients

It is thought that clinical measurement may facilitate communication between the speech and
language therapist (SLT) and the clients and/or parents by offering a common language to
discuss the client’s stuttering severity. For example, when the client reports that he/she had a
measurement score of five on scale of 1-9 on a particular day, the SLT will have an idea of
the client’s stuttering severity during that identified day. This is considered important as it

helps to evaluate whether the planned treatment was effective or not.
» Stating treatment goals

In any treatment programme in the field of speech and language therapy, goal setting is the
first building block toward successful treatment. Clinical measurements offer a formal
description of those goals and therefore provide accountability for treatments, which may be

essential if the treatments are funded (e.g. by insurance companies).
» Assessing progress toward treatment goals

Clinical measurement is not confined to the first visit only. Rather, it is a dynamic process
and an essential part of treatment as it offers evidence of progress. In addition, in the case
where there is no progress, measurements may provide an indication of what aspects are

affecting the success of therapy and are therefore in need of modification.
» Managing maintenance of treatment gains

Stuttering can be managed successfully within the clinical environment. However, the
difficulty of maintaining these positive changes and generalising them throughout everyday
life may pose a challenge. Most stuttering therapy programmes have a maintenance period in
order to ensure that a relapse does not occur and that positive gains are maintained. This is
where clinical measures are useful, as they allow the monitoring of post-treatment progress

and help in the detection of relapse.
» Keeping track of stuttering severity change

It is well documented that stuttering is variable. The frequency of a speaker’s disfluencies, as

well as their intensity and duration, vary markedly from situation to situation and from day to
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day (Constantino et al., 2016; Karimi et al., 2013). It is therefore important to keep track of

such changes through applying clinical measurements.

2.3 Common Stuttering Measurements

2.3.1 Assessment of overt stuttering behaviours

2.3.1.1 Percentage of Spoken Syllables that are Stuttered (%SS)

Recording percentage of syllables stuttered (%SS) may be regarded as the most commonly
used method used to gather data objectively, and by some as the gold standard for stuttering
assessment (O’Brian et al., 2015). It is usually referred to as the stuttering frequency, relating
to the percentage of spoken syllables that are stuttered, commonly abbreviated as %SS and
widely incorporated in clinical contexts and research trials (Cordes & Ingham, 1994; Karimi
et al., 2014a). The %SS can be used as a separate measure or embedded in more detailed
assessments, such as the Stuttering Severity Instrument (SSI) (see Chapter 5 for more details)
for initial assessment, monitoring progress during a therapy programme, or assessing the
effectiveness of different treatment programmes such as the Camperdown Program (O’Brian
et al., 2010), Parent-Child Interaction Therapy (PCIT) (Kelman & Nicholas, 2017), and the
Lidcombe Program (LP) (Packman et al., 2014). Although the LP has modified %SS to be an
optional outcome measure (Bridgman et al., 2011), %SS offers a simple calculation involving
the total number of syllables and the number of stuttering events occurring in a given speech

sample. It is calculated using the following formula:
%SS = (total number of stuttered syllables / total number of syllables) x100

However, although %SS may be regarded as a gold standard measure, it is prone to
shortcomings that threaten its reliability and validity. One issue around this measure is the
lack of consensus on how stuttering is measured. As mentioned in the previous chapter,
defining stuttering is not a straightforward task. Many definitions have been offered, and there
is no clear preference for one particular definition over another. In addition, there is little
consensus as to what constitutes a stuttering moment and what does not. For example, there
has been extensive debate on whether or not to consider whole-word repetitions as a symptom
of stuttering (Howell, 2013; Howell & Davis, 2011; Jiang et al.,, 2012). Also, some
researchers have advocated counting both stuttering moments and dysfluent behaviours
(Wingate, 1964), whereas other researchers have recommended only counting stuttering

moments (Costello et al., 1984). additionally, there is disagreement on whether to use
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syllables or words as a unit of measurement, although, currently, counting syllables is more
common than counting words. Another challenge affecting %SS is the day-to-day fluctuations
in the stuttering levels of stutterers. As stuttering variability is well documented, the
frequency of a speaker’s stuttering, in addition to stuttering intensity and duration, differs
markedly from situation to situation and from day to day (Constantino et al., 2016; Karimi et
al., 2013). Therefore, it is difficult to obtain representative samples, especially since stuttering
in some clients may improve in a clinical setting and thus fail to reflect their speech in
everyday life (Throneburg & Yairi, 2001). Moreover, %SS only measures one aspect of
stuttering and does not provide sufficient information to determine the severity of stuttering
since it does not take into account the type of stuttering, duration of stuttering, or the physical
tension associated with it, making the sole reliance on %SS problematic (Guitar, 2006). For
example, with the %SS measure, mild stuttering may appear more severe than those who
stutter less but a with longer duration, which can be perceived as more severe if evaluated

perceptually.

Another issue with %SS is that, although precision in its counting is essential, its reliability
has been questioned throughout the years. Reliability can be defined as how well the measure
provides the same score when used several times in the same way (Guitar, 2006). To help
ensure that the data is being gathered systematically and accurately, a reliability investigation
may be carried out, for which two basic measures exist: inter-rater and intra-rater reliability
(Ward, 2018). In this regard, inter-rater reliability refers to a situation where two or more
raters apply the same measure on a sample on one occasion, whereas intra-rater reliability is
where the same rater applies the same measure on the same sample on separate occasions
(Karimi et al., 2014a). Historically, acceptable error is calculated via a percentage by the
Pearson correlation. However, more robust statistical methods to assess agreement have been
proposed (Karimi et al., 2014a) (for more details, see Section 7.4.2.2 in Chapter 7). The first
study that can be traced to this issue is that of Tuthill (1940), involving 20 clinicians counting
stuttering events, whose results showed 37-136 counts of stuttered moments in the same
speech sample, reflecting the poor reliability of this measure. In a similar manner, some
reports describing poor inter-rater reliability have been documented (e.g. Brundage et al.,
2006; Cordes & Ingham, 1994, 1995, 1999; Ingham & Cordes, 1992; Karimi et al., 2014a;
Kully & Boberg, 1988). In response to the issue of unsatisfactory reliability, different
procedures have been employed and investigated. In this regard, the time-interval procedure

has been used to rectify the low reliability associated with %SS (Alpermann et al., 2010,
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2012; Cordes et al., 1992, 1999). This method requires a judge to identify the presence of any
stuttering moment within a certain time interval (e.g. five seconds) and, instead of counting
the number of syllables stuttered, the number of intervals that contain stuttering moments are
counted. Intervals that are judged to have at least one stuttering event are labelled as stuttered
intervals, whereas intervals that do not encompass any stuttering event are labelled as non-
stuttered intervals (Cordes et al., 1992). The results of time-interval studies have indicated
improved inter- and intra-judge agreement (Cordes et al., 1992). However, this method has
been criticised, given that subdividing speech into intervals and then randomly presenting
them to judges may influence the assessment of co-articulatory gestures and may therefore be
misleading (Guntupalli, Kalinowski & Saltuklaroglu, 2006). In addition, the use of a time-
interval methodology may lead to an under- or overcounting of stuttering events, as numerous
stuttering events may happen in one interval and be regarded as one stuttering event, or single
stuttering events may occur in different time intervals. Due to these issues, Guntupalli,
Kalinowski and Saltuklaroglu (2006) concluded that, although this methodology may increase
the reliability of counting stuttering, it also compromises its validity (Guntupalli, Kalinowski
& Saltuklaroglu, 2006; Valente et al., 2015). The time-interval methodology has also been
criticised as not being applicable in clinical settings in that it is not clear how it can aid
clinical decision making; in other words, the time-interval methodology does not provide a
frequency value with clinical significance (Guntupalli, Kalinowski & Saltuklaroglu, 2006;

Valente et al., 2015; Yaruss, 1997).

Another approach adopted to improve the reliability of %SS is to listen to the sample twice,
where the first time the judges count the total syllables and the second time the judges count
the stuttered syllables (Jani, Huckvale & Howell, 2013; O’Brian et al., 2013). In this regard,
both Jani, Huckvale and Howell (2013) and O’Brian et al. (2013) indicated the non-
superiority of one method over the other. Also, in O’Brian et al. (2013), syllables were
counted at a reduced speed when compared to the normal speed but yielded similar results

and did not significantly differ from the standard approach of %SS counting.

On the other hand, several studies have indicated high levels of inter- and intra-rater
agreement of %SS (Boberg & Kully, 1994; Ingham et al, 2001; Lincoln & Onslow, 1997;
O’Brian et al., 2003, Onslow et al., 1996; Onslow et al., 1997). It was also reported that a
high level of agreement is achievable when highly-trained judges take part (Brainbridge et al.,
2015). However, there has been criticism that studies reporting high reliability are mostly
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treatment studies that involve a low number of judges for their reliability checks (e.g. two
judges) or studies that had small sample numbers (Valente et al., 2015). In short, evidence
regarding the reliability of %SS is of a mixed nature. Nevertheless, it remains a central

measure in evaluating treatment efficacy and monitoring change among participants.

A factor that has also been thought to influence %SS reliability is the presentation mode of
speech samples (i.e. audio vs. video). When recording a speech sample for the purpose of
calculating %SS, it is recommended to record a video speech sample rather than an audio
speech sample because inaudible stuttering behaviour and physical concomitants may be
missed in audio recordings (O’Brian et al., 2015). A comparison of %SS made from audio-
visual and audio recordings was investigated in Rousseau et al. (2008), who compared the
%SS ratings of preschool children who stutter using audio and audio-visual recordings and
found that %SS was significantly lower, by 20%, when determined through audio recordings.
In particular, this difference was thought to be attributed to the differences in the counts of
stuttered syllables and not to differences in the total numbers of syllables spoken. In another
study, four experienced SLTs measured %SS in ten-minute audio-visual and audio-only
recordings of 36 adults who stutter, and there was a mean 18% increase in %SS scores when
samples were presented in the audio-visual mode when compared with the audio-only mode

(O’Brian et al., 2015).

Another factor that may contribute to the reliability of %SS is the speech sample size
gathered. It has been suggested that larger sample sizes in different situations may be more
representative and that the sample gathered should have an adequate number of target
stuttering behaviours. However, investigations of the role of sample size on the disfluency
data gathered are rather inconclusive, as one cannot identify a certain sample size as the gold
standard (Sawyer & Yairi, 2006). Sawyer and Yairi (2006) used 1,200 syllables in their
research with children who stutter, while, in other reports, there were nonsignificant
differences in the number of stuttering disfluencies in different sample sizes, ranging from
300 to 1,800 syllables (Logan & Haj Tas, 2007; Robert, Meltzer & Wilding, 2009). Riley
(2009) suggested 200 syllables in the SSI and Guitar (2014) recommended at least 300

syllables in spontaneous speech samples and 200 syllables for reading.
2.3.1.2 Speech rate

Speech rate is a measure that may reflect the severity of an individual’s stuttering, and it is

usually incorporated in conjunction with the stuttering severity measure (%SS) (Chon,
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Sawyer & Ambrose, 2014). Generally, the speech rate may decrease for two possible reasons,
either because the speech displays long prolongations, blocks, and many repetitions (i.e.
severe forms of stuttering; Bloodstein, 1995: p.7) or as a result of applying a speech
restructuring strategy, such as in prolonged speech during therapy (Teshima et al., 2010). The
speech rate is typically calculated as either the number of syllables (syllables per minute
[SPM]) or words per minute (WPM) in a given speech sample, and the syllable count is the
unit of preference. When calculating SPM, all disfluencies are included in the total speaking
time. However, extra repetitions of phrases, words, or syllables are excluded from the syllable
count, as the final syllable total encompasses syllables that have conveyed meaningful
information to the listener (Chon, Swayer & Ambrose, 2014). On the other hand, a related
measure referred to as the articulatory rate is typically defined as the number of syllables or
words spoken divided by the time required to produce the speech sample, while disfluencies,
pauses, silent intervals, and so on are excluded (Hall, Amir & Yairi, 1999). However, SPM
has been challenged as a valid and reliable measure, given that it suffers from some
drawbacks. In this sense, it is a difficult task to distinguish normal pauses during speech with
pauses that are the result of blocks and breaks in speaking, in addition to there being a lack of

agreement as to what is considered typical in terms of speech rate (Ward, 2018).
2.3.1.3 Speech Naturalness

It can be argued that speech naturalness (NAT) is not a stuttering measurement per se;
however, it is an important aspect to keep in mind when treating older children, adolescents,
and adults who stutter. It is well documented that applying speech restructuring treatments,
which are effective in reducing stuttering, may result in one’s speech sounding unnatural
(Ingham & Onslow, 1985; Ingham & Packman, 1977; Perkins et al., 1974). Therefore, it is
essential to include NAT measures while applying treatment to ensure that, along with
stuttering reduction, the client’s speech sounds as natural as possible (Ingham & Onslow,
1985). A widely used naturalness scale to document speech naturalness is the 9-point scale
developed by Martin, Haroldson and Triden (1984), which has been shown to be reliable, is
user friendly, and requires no training (Armson & Kiefte, 2008; Hargrave et al., 1994,
Ingham, Gow & Costello, 1985; Onslow, Adams & Ingham, 1992; Stuart & Kalinowski,
2004; Van Borsel & Eeckhout, 2008); this scale is now commonly applied in the
Camperdown Program (see Section 2.4.3 ), where clients learn to rate the naturalness of their

restructured speech using the nine-point NAT scale (O’Brian, Packman & Onslow, 2008).
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2.3.1.4 Stuttering Severity Instrument (SSI)
See Chapter 5
2.3.1.5 Severity Rating (SR) scales

The Severity Rating (SR) scale is a perceptual measure that is simple to use and requires no
equipment (Onslow, 2017), sometimes referred to as an equal-interval ordinal scale (Onslow,
2017). This scale is, by concept, different from %SS, where the rater is not required to count
stuttering moments but rather assign a numerical value that represents perceived overall
stuttering severity (O’Brian et al., 2004). When assigning a number to the sample heard, the
rater takes into consideration the stuttering rate, stuttering frequency, and the severity of
individual moments of stuttering (O’Brian et al., 2004). The assignment of a numerical value
is usually done by the SLT. However, in some cases, the client can self-assign an SR score
(for example, parents are required to report the SR scores of their children in the Lidcombe
Program). The assignment of a numerical value of SR is of an arbitrary nature, and the
severity rating scales differ according to the number of scale divisions they have, although
commonly used are 7-point, 9-point, and 10-point scales (Onslow, 2017). For example, a 7-
point severity rating scale has been used in the Illinois Early Childhood Stuttering Project,
where O=normal disfluency, 1=very mild stuttering, and 7=very severe stuttering (Yairi &
Ambrose, 1992). Another example common in research is an SR scale from 1-9, where 1=no
stuttering, 2=extremely mild stuttering, and 9=extremely severe stuttering (O’Brian et al.,
2004), as, for example, used in the Camperdown Program (O’Brian et al., 2010). It is worth
noting that using different scales incorporating different numerical values does not yield
different results (Cullinan, Prather & Williams, 1963; Curran & Hood, 1977). As mentioned
earlier, SR scales are simple to use and require no equipment and little or no training to apply.
In addition, the reliability of SR appears not to be influenced by the level of training, as both
experienced and inexperienced judges produced reliable results (Cullinan, Prather &
Williams, 1963; Curran & Hood, 1977; Eve et al., 1995; Lewis & Sherman, 1951; Sherman,
1955; Young, 1969). High levels of inter-rater agreement have also been reported for severity
rating scales when used with young children (Yairi & Ambrose, 1999; Yairi, Ambrose &
Niermann, 1993).

Moreover, unlike %SS, SR scales are not affected by the mode of presentation (i.e. audio-
only/audio-visual), as it has been shown that judges’ scores on a 9-point scale did not differ

across the two presentation modes (Rousseau et al., 2008).
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The superiority of SR scales compared to %SS with regard to reliability may be logical, as it
has fewer potential scores when compared to %SS, which requires counting events (Onslow,
2017); thus, the potential benefits of using a global scale like the SR instead of %SS gave rise
to different investigations aiming to understand how interchangeable these scales are and

whether or not the use of the SR instead of %SS is a valid option.

In a study by O’Brian et al. (2004), a correlation of .91 was reported for clinician ratings of
%SS and clinician SRs incorporating a 9-point scale for 90 adults. For this reason, the authors
suggested that %SS and SR are largely interchangeable. However, there are reservations to
this conclusion. In cases where there are a small number of blocks and prolongations or a
large number of repetitions within a speech sample, it is not sufficient to rely on SR alone;
instead, a combination of %SS and SR is recommended. In a recent study by Karimi et al.
(2014), 87 people who stutter received a ten-minute unscheduled telephone call, three SLTs
measured these telephone samples using %SS and SR (9-point scale), and the results revealed
a high correlation between the two measures. In another study by Karimi et al. (2014a), the
authors evaluated %SS and SR reliability with more robust statistics than previous studies, as
they combined the use of intraclass correlation coefficients (ICC) and limits of agreement
(LOA), measures which enabled the authors to evaluate both relative and absolute reliability.
Relative reliability aims to distinguish between clients, and absolute reliability, or what is
referred to as agreement, aims to distinguish within subject changes (see Chapter 5 for more
details). While the results revealed satisfactory relative reliability, absolute reliability was
poor for both %SS and SR. Therefore, the authors concluded that %SS and SR are appropriate
for use in research applications for comparisons of groups of participants, but, given the poor
absolute reliability, these measures are not appropriate for evaluating small changes within
individual participants. Interestingly, a study by Onslow et al. (2018) investigated whether
parent-reported SRs provided similar estimates of effect size as %SS for randomised trials of
LP. In this study, the dataset encompassed three randomised controlled trials of the Lidcombe
Program (Arnott et al. 2014; Bridgman et al., 2016; De Sonneville-Koedoot et al., 2015) and
data was analyzed using median changes and 95% confidence intervals per treatment group,
Bland—Altman plots, analysis of covariance, and Spearman rho correlations. The results
revealed no advantage of using %SS over parent-reported stuttering SRs as a primary
outcome measure for the clinical trials chosen, and the authors suggested that a parent-
reported rating of the child’s typical stuttering severity for the week or month prior to each

assessment is a justifiable alternative to %SS as a primary outcome measure in clinical trials
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of LP, in addition to stating that it may accelerate the publication rate of clinical trials for that
clinical population, given the practicality of parent-reported SRs. However, the reliance on
severity rating scales has been criticised, as studies have shown that the use of the equal
interval scale is not as accurate as the use of direct magnitude estimation (Schiavetti et al.,
1983). For example, scores of 1-3 are likely to be more closely spaced than higher scores

using a 1-9 scale (Riley, Riley & Maguire, 2004).
2.3.2 Attitudinal and Quality of Life (QoL) scales

Unlike the stuttering measures discussed earlier, which are concerned with the measurement
of overt aspects of stuttering, QoL and attitudinal scales focus on the cognitive and affective
aspects of the stutter; in this sense, attitudinal scales are designed to understand the unseen
aspects of stuttering, such as feelings, attitudes, and perceptions, whereas QoL measures are
concerned with the impact of stuttering on the speaker’s quality of life, with such measures
usually taking the form of self-report scales. It is not an easy task to identify core attitudinal
and QoL measures, mainly because many such scales are available and comparatively few are
used consistently in clinical practice and research (Susca, 2006). Thereby, the goal of this
section is to discuss the scales that are commonly used in clinical contexts and have recently

been incorporated in clinical trials of stuttering.
2.3.2.1 Communication Attitude Test (CAT)

The CAT is a self-report questionnaire designed to assess the speech-associated beliefs of
school-age children who stutter. It has also been used successfully to assess children with
other speech disorders (De Nil & Brutten, 1990). The CAT was developed by Brutten (1984)
and was initially a 35-item questionnaire. However, it went through several modifications,
and its latest version consists of 33 statements related to talking, e.g. ‘I don’t talk right’ or
‘My classmates don’t think I talk funny’, that the child classifies as either ‘true’ or ‘false’.
One point is given for each answer indicating a negative attitude toward communication so
that a high score indicates an overall negative attitude towards communication whereas a low
score indicates a positive attitude (Johannisson et al., 2009). The CAT is part of the
Behaviour Assessment Battery (BAB), also consisting of the Speech Situation Checklist,
which evaluates emotional reactions to speech disruptions in different speech situations, and
the Behavioural Checklist (BCL), which identifies coping responses used by CWS to deal
with their stuttering. Psychometric investigations of, and normative data from, the CAT

suggest that it has satisfactory internal consistency (Brutten & Dunham, 1989; Brutten,
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Vanryckegn & Vanryckeghem, 2007; Johannisson et al., 2009) and good test-retest reliability
(Vanryckeghem, De Niels & Vanrobaeys, 2015) and validity (Brutten & Vanryckeghem,
2007; Johannisson et al., 2009). In addition, the Communication Attitude Test for Preschool
and Kindergarten Children Who Stutter (KiddyCAT), a version for younger children,
specifically preschoolers, has been developed (Vanryckeghem & Brutten, 2007), the aim of
which is to explore the cognitive aspect of stuttering in preschoolers by administering a 12-
item questionnaire. As in the CAT, the KiddyCAT consists of statements that investigate the
child’s beliefs about his/her speech, with the child being asked to respond to the statements
with ‘yes’ or ‘no’, e.g., ‘Do mom and dad think that you speak well?” Research carried out in
the United States indicated that the KiddyCAT was able to differentiate between children who
do not stutter and CWS for ages three—six (Vanryckeghem, Brutten & Hernandez, 2005),
indicating that negative speech attitudes were reported for CWS as young as three years old,
and these were significantly more negative when compared to non-stuttering children from

the same age group (Vanryckeghem, De Niels & Vanrobaeys, 2015).
2.3.2.2 The Overall Assessment of the Speaker’s Experience of Stuttering (OASES)

The Overall Assessment of the Speaker’s Experience of Stuttering (OASES) is a relatively
new questionnaire; it is patient-administered, designed to provide a comprehensive
assessment of ‘the experience of the stuttering disorder from the perspective of individuals
who stutter’ (Yaruss & Quesal, 2006), and is based on the World Health Organization’s
International Classification of Functioning, Disability and Health (ICF) (Yaruss & Quesal,
2006). This classification permits the description of disorders using three dimensions:
impairment in body function or structure, contextual factors, and limitations or restrictions. In
the context of stuttering, impairment in body function refers to the observable features of
stuttering; contextual factors can be of a personal (e.g. avoidance, shame, and low confidence)
or environmental nature (e.g. reactions by people in the speaker’s environment); and
limitations or restrictions refer to the impact of stuttering on daily life (Yaruss, 2010). The
questionnaire has 100 items distributed among four categories: general information, reactions
to stuttering, communication in daily situations, and quality of life, with the questions
utilising a S5-point Likert scale. There are three existing versions for different ages: the
OASES-S for school-age children 7—12 years old, the OASES-T for adolescents 13—17 years
old, and the OASES-A for adults 18 years old and over.
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The OASES has been commonly utilised in stuttering clinical research to measure changes
over time (Franic & Bothe, 2005; Yaruss & Quesal, 2006), and it is usually used to
complement behavioural stuttering measures that are clinician-led in order to offer a
description of stuttering from the speaker’s perspective. However, its use as an outcome
measure has been questioned. Specifically, it has been claimed that, although the OASES
items are based on the World Health Organization’s definition of health, the number of items
under each section of the ICF model is somewhat arbitrary (Franic & Bothe, 2008), thus
challenging the representativeness of its items. For example, both the OASES and the Wright
and Ayre Stuttering Self-Rating Profile (WASSP) (see Section 2.3.2.3 for more information
on the latter) are based on the ICF model; however, the number of items under the impairment
section are different in these two assessments. Although these two measures have different
scorings, this example illustrates the nature of the arbitrary weighting of items in multi-
dimensional assessments. It should be noted that the validation of the OASES is still in
progress; for example, the factor structure of the OASES’ subsections still warrants further
examination through employing larger samples, as does the evaluation of the relationship
between OASES results and participant demographics (Franic & Bothe, 2008). The OASES
has been translated into different languages, and normative data is available for American,
Dutch, and Australian populations. Arabic norms will be available soon (Yaruss, 2017,

personal communication).
2.3.2.3 Wright and Ayre Stuttering Self-Rating Profile (WASSP)

The Wright and Ayre Stuttering Self-Rating Profile (WASSP) is a self-administered tool that
attempts to describe aspects of stuttering in a comprehensive manner (Ayre & Wright, 2000).
It was developed with the aim of measuring change over time and to help in setting clinical
goals (Ayre & Wright, 2009). WASSP targets the overt, covert, and social aspects of
stuttering, comprises 24 items distributed among five subscales and two additional optional
items, and takes less than ten minutes to complete. The first subscale deals with the client’s
self-perception of overt stuttering (eight items), the second deals with the client’s thoughts
about stuttering (three items), the third with the client’s feelings about stuttering (five items),
the fourth with avoidance of stuttering (four items), and the fifth addresses self-perception of
one’s disadvantages due to stuttering (four items), with each question answered using a 7-
point Likert scale (1=none; 7=very severe). As in the OASES, the WASSP is constructed

based on the ICF model, and psychometric evaluation revealed satisfactory content and
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criterion validity (Ayre 2009; Franics & Bothe, 2008). However, a thorough validity check is
still warranted, despite its mainstream use both clinically and in research, especially in the
UK (Ayre, 2009). The WASSP is designed for use with adults who stutter (18 years old and
over), and a version for adolescents has also been developed (A-WASSP) (Ayre 2009).
Further, the WASSP has been adapted as a visual analogue scale for children (Fibiger,
Frokier & Jensen, 2007) and has been used by mothers to rate adolescents who stutter

(Sensterud, Merk & Lind, 2007).
2.4 Stuttering Therapies

As in the case of stuttering assessment methods, stuttering treatment is a contentious matter in
the field of speech and language therapy (Sidavi & Fabus, 2010; Yaruss, Coleman &
Hammer, 2006). For example, in the case of preschool children, when is the optimal time to
commence treatment given the chance of natural recovery? (Donaghy & Smith, 2016).
However, it is becoming clear that early intervention for the management of stuttering is
essential. Typically, early stuttering intervention is led by the parents, with the clinician
acting as a facilitator (Donaghy & Smith, 2016). Stuttering intervention during the preschool
years can be divided into two treatment approaches, the first of which is direct treatment, a
type of stuttering intervention that aims to reduce stuttering and maintain stutter-free speech.
From a theoretical point of view, stuttering reduction happens as a consequence of applying
operant methods, motoric practice of stutter-free speech, or both (Donaghy & Smith, 2016),
with a well-known example of such an approach being the LP (Onslow, Packman & Harrison,
2003). The second approach is multi-factorial treatment (or indirect treatment); unlike direct
intervention, multi-factorial interventions do not target stuttering behaviours directly but, in
order to reduce stuttering, rather target multiple factors within the child’s environment that
may trigger stuttering (Donaghy & Smith, 2016; Yaruss, 2002). This model derives from the
Demands and Capacities Model (Adams, 1990; Starkweather & Gottwald, 1990), which is
based on the idea that the onset of early stuttering is due to the limited capacity to speak
fluently resulting from environmental, linguistic, emotional, and/or cognitive demands
(Starkweather & Gottwald, 1990). Therefore, this type of intervention aims to change the
behaviours of parents and family routines so as to decrease these demands (Donaghy &
Smith, 2016), with a well-known example of such therapy being the Palin Parent-Child
Interaction Therapy (PCIT; Kelman & Nicholas, 2017).
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If stuttering persists after the preschool years, particularly from early school years to
adolescence, its management requires consideration of multiple factors, including the severity
of stuttering, stuttering tractability, and the developmental stage of the child (Donaghy &
Smith, 2016). In the case of school-age children in their early years, therapy options, such as
the adaptation of preschool stuttering treatments, have been investigated (e.g. Lidcombe). For
adolescents who stutter, however, adult treatments (such as the Camperdown Program) have
been adapted. In this regard, studies that have addressed the treatment of stuttering in
adolescents have adopted different speech restructuring techniques, which may encompass
practicing new speech patterns to replace stuttered speech, while sounding as natural as
possible (e.g. prolonged speech) (Cocomazzo et al., 2012) or the adoption of techniques to
change the delivery of speech to overcome moments of stuttering, known as fluency shaping
techniques (Donaghy & Smith, 2016). Although the focus of this thesis is on assessment
rather than treatment, it was felt that it is important to include a section discussing treatment
options for CWS, as assessment and treatment are inseparable where stuttering measures
facilitate therapy goal setting, give an indication whether there is progress towards treatment
goals and help monitoring maintenance of therapy. In the following section, the three
aforementioned programmes (Lidcombe, PCIT, and Camperdown) will be reviewed. It is
acknowledged that there are more therapy approaches and versions of stuttering modification
which are not covered in this section (Andrews et al., 2012; Boberg & Kully, 1985, 1994;
Cooper & Cooper, 1985; Craig et al., 1996; Druce, Debney & Byrt, 1997; Hancock et al.,
1998; Howie, Tanner & Andrews, 1981; McGuire, 2003; Menzies et al., 2008; Ward, 1992;
Zebrowski & Arenas, 2011). These three therapy programs were chosen as they are arguably
the three most commonly known approaches to the management of stuttering up to adolescent
years, which encompass the age group of the main study (6-15 years) and are commonly

applied in Saudi clinical settings.
2.4.1 The Lidcombe Program (LP)

The Lidcombe Program (LP) is an operant, parent-conducted treatment designed for
preschool children (Onslow, Packman & Harrison, 2003) consisting of two stages. In Stage 1,
the child and parents are scheduled to see the SLT for one hour on a weekly basis, where the
SLT teaches the parents how to control the child’s stuttering by utilising verbal contingent
stimulation. The parents are taught to present three verbal contingencies for the child’s

stutter-free speech and two verbal contingencies for stuttering. During the course of
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treatment, the SLT measures the child’s stuttering frequency (%SS) weekly. In addition, the
parents are required to measure the child’s stuttering severity daily using a 10-point scale
(1=no stuttering, 2=extremely mild stuttering, 10=extremely severe stuttering) (see Section
2.3.1.2). The child completes Stage 1 after he/she meets the treatment target, which is below
1% syllables stuttered and the parent severity rating of 1 or 2 for three consecutive weeks.
After this, the child enters Stage 2, referred to as the maintenance stage, as its aim is to sustain
the no stuttering or almost no stuttering that has been achieved in Stage 1 (Onslow, Packman

& Harrison, 2003).

The developers of the programme state that, if correctly administered in adherence to its
guidelines, especially with regard to the verbal contingencies, a complete and permanent
recovery from stuttering is achievable (Onslow, 2017). Randomised controlled clinical trials
revealed favourable outcomes for LP (Harris et al., 2002; Jones et al., 2005; Lattermann,
Euler & Neumann, 2008; Lewis et al., 2008). In a recent meta-analysis of LP outcomes
(Onslow et al., 2012), it was revealed that children who received LP were 7.5 times more
likely to have stuttering below 1%SS at a later time than children who did not receive the

treatment (Onslow & Millard, 2012).

Several treatment reports of the Lidcombe Program in Western and non-Western countries
have been published, for example, in Australia (Onslow, Andrews & Lincoln, 1994), Canada
(Lattermann, Shenker & Thordardottir, 2005), the Netherlands (Franken, Kielstra-Van der
Schalka & Boelens, 2005), Germany (Lattermann, Euler & Neumann, 2008), New Zealand
(Jones et al., 2005), Kuwait (Al-Khaledi et al., 2017), and Iran (Bakhtiar & Packman, 2009).
As mentioned earlier, while LP was specifically designed for preschool children who stutter,
its success with school-age children who stutter has also been reported (Rousseau, Onslow &

Packman, 2005).
2.4.2 The Palin Parent-Child Interaction Therapy (PCIT)

The Palin Parent-Child Interaction Therapy (PCIT) is a treatment programme developed by
the Michael Palin Centre for Stammering Children in London and is based on the multi-
factorial model to explain stuttering, the theoretical model for which is that stuttering is
triggered and sustained due to predisposed factors, such as motor, physiological, linguistic,

and developmental factors (Kelman & Nicholas, 2017).
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At the start of PCIT, a detailed consultation assessment is carried out, including the
assessment of language, fluency, and communication skills, and an interview with the parents
and the child is conducted to understand how aware the child is of the stuttering, the child’s
perspectives of the stuttering, and the impact it has on the child (Millard, Nicholas & Cook,
2008). In addition, the parents are interviewed for a detailed case history. This information is
then gathered together in order to understand the physiological, linguistic, emotional, and
environmental factors supporting or impacting on the child’s fluency (Millard, Nicholas &
Cook, 2008). It should be noted that PCIT is individualised for each child based on linguistic,
environmental, and emotional strengths and needs. The assessment is followed by one session
per week over six weeks of clinic-based therapy, and then a six-week period of home
consolidation, during which the parents continue to implement the strategies and skills they
have developed during the clinic therapy phase (Onslow & Millard, 2012). Efficacy studies of
PCIT, particularly replicating single subject clinical trials in different settings, have been
carried out, e.g. PCIT when delivered by specialist therapists in a tertiary specialist centre
(Millard, Edwards & Cook, 2009; Millard, Nicholas & Cook, 2008). Moreover, studies have
explored the treatment when delivered by therapists working in different clinical settings
(Crichton-Smith, Baker & Rowley 2003; Matthews, Williams & Pring, 1997). In order to
ensure that the reduction of stuttering is not due to natural recovery, all of the participants
chosen for these studies had been stuttering for more than 12 months, (Onslow & Millard,
2012). Unlike the LP, PCIT does not aim to reach a zero or near zero stuttering level but
rather a decreasing trend in stuttering, reduced parental anxiety, and increased parental
confidence in managing stuttering (Onslow & Millard, 2012). Although the aims of this
intervention are comprehensive, changes in stuttering frequency (%SS) is the primary

outcome of PCIT.
2.4.3 The Camperdown Program (CP)

The Camperdown Program, developed by O’Brian et al. (2003) at the Australian Research
Centre, is a speech restructuring programme wherein the primary aim is to reduce stuttering in
everyday speech situations significantly. It also aims to help clients to adopt self-managed
procedures so that they are able to deal with any increase in stuttering at any time. It should
be noted that this programme does not recommend any specific techniques to address the
social anxiety related to stuttering. However, it offers flexibility during the problem-solving

sessions with regard to adopting such procedures when needed (O’Brian et al., 2010). The CP
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can be carried out in an intensive format over one week or it can be conducted on weekly
clinic visits. In addition, the CP can either be implemented in a group therapy format or in
one-to-one sessions. CP has also been adapted to be carried out face-to-face or through using
the telephone (telepractice). The CP was originally a therapy programme designed for adults
who stutter. However, it has also been trialled on children between the ages of 12 to 17, with
the results indicating an overall reduction in stuttering severity. However, in terms of the
efficiency of CP, the effect for this age group has been inconsistent (Carey et al., 2014; Carey
et al., 2012; Hearne et al., 2008).
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3 Availability and Access to Speech and Language
Therapy Services in Saudi Arabia

3.1 Introduction

The need for stuttering management services for school-age children is essential, given the
diverse consequences of stuttering for that age group, as children who stutter in school
environments are more susceptible to bullying, along with the challenges posed for social
participation (Davis, Howell & Cooke, 2002; Daniels, Gabel & Hughes, 2012) (See Section
1.6 in Chapter 1 for more details on the negative consequences of stuttering). Although the
chances of recovery for CWS entering their school years decrease (Yairi & Seery, 2015), and
stuttering therapy focuses on management rather than prevention (Yaruss, Coleman & Quesal,
2012), it is critical to learn effective management techniques before the disorder becomes an
entrenched and lifelong pattern (Nippold, 2011). The accurate measurement and assessment
of stuttering is key to the effective management of the disorder (for more details on the
importance of stuttering measurements, see Section 2.2 in Chapter 2). For many in Saudi
Arabia, however, this is currently unachievable due to a range of access barriers and service
limitations preventing children from receiving assistance from specialised SLTs. As
mentioned earlier, given the vast evidence in the literature of the challenges faced by
individuals who stutter throughout their lives, this thesis investigates a model of service

delivery that can increase access to SLT stuttering services, particularly stuttering assessment.

In this chapter, an introduction to Saudi Arabia’s demographics is provided, along with a
discussion of the availability and access to SLT services, in order to pinpoint how difficult it

is for some children and their families to access services in a timely and effective manner.
3.2 Saudi Arabia

Saudi Arabia, covering over 2,150,000 square kilometres (830,000 square miles), is the
largest country in the Middle East, with a population of around 28,376,355 people (Central
Department of Statistics and Information, 2011). Saudi Arabia is divided into 13
administrative regions (see Figure 1), but it can be culturally divided into five distinct zones:
Northern, Southern, Eastern, Western, and Central Saudi Arabia. Most of the population
(65.0%) 1is concentrated in three main administrative regions: Riyadh (Central), Makkah

(Western), and the Eastern region (Central Department of Statistics and Information, 2011). A
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remarkable feature of Saudi Arabia’s population is that it is dominated by a young

demographic, where people under 20 form 49.3% of the total population (UNICEF, 2013).

Administrative Divisions
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Figure 1 Map of Saudi Arabia

3.3 Availability and Access to SLT Services

Despite the importance of delivering speech and language therapy services to CWS
(especially given stuttering’s sometimes lifelong adverse effects), a study by Wilson, Lincoln
and Onslow (2002) in Australia showed that there can be numerous barriers to accessing
speech and language therapy. In this sense, Wilson et al. (2002) interviewed speech and
language therapists who provided services to children in rural areas, and their data suggests
that speech therapy services are unequally offered across Australia, where paediatric patients

living in rural areas face challenges in access or receive therapy that is compromised in
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quality. Barriers to accessing speech and language therapy services include long distances,
long waiting lists, the cost of providing services, the lack of public transportation, and a lack
of awareness of available services (O’Callaghan et al., 2005; ASHA, 1985). It is worth noting
that limited access to speech and language therapy services is not exclusive to people living in
rural areas (Waite, 2010). Regular attendance at speech and language therapy clinics may also
be a challenge for parents who work full time, have large families, or are facing financial
difficulties. Therefore, increasing demands for SLT services influence both metropolitan and
rural areas (Waite, 2010). Barriers to accessing SLT services in metropolitan areas include
long waiting lists (Victorian Department of Human Services, 2004) and a difficulty in
recruiting experienced staff (Iacano et al., 2007). In essence, a shortage of speech and
language therapists exists in both the health and education sectors in metropolitan, suburban,

and rural areas in the United States and Australia (ASHA, 2008; Waite, 2010).

In Saudi Arabia, despite the country’s relatively high expenditure on healthcare, where
investment in health services by the Ministry of Health (MOH) witnessed a rise from 6.49%
of total government expenditure in 2010 to 7.27% in 2015 (Ministry of Health, 2015), access
to SLT services is not much different than that in the United States and Australia. Addressing
the public’s inequitable access to resources is considered a major issue in Saudi Arabia’s
healthcare system (Alkabba et al., 2012), where regular provisions, including SLT services,
are not available to many of the country’s children living in either major cities or rural or

remote areas.

In a recent study by Khoja and Sheeshah (2018), a telephone survey was conducted to explore
the availability of SLT services in the Saudi public health sector, with data revealing that SLT
services are severely lacking, which was attributed to a shortage of SLTs and the unequal
distribution of facilities among major cities. In addition, several barriers to SLT service
development were identified, including limited numbers of SLTs, with the ratio of SLTs to
inhabitants in Saudi Arabia being .67 per 100,000 (in contrast, the UK has a ratio of 16.3 per
100,000) (Fagan & Jacobs, 2009). Although the lack of SLTs is a major problem, financial
concerns are not an issue in Saudi Arabia, as most services are well equipped (Khoja &
Sheeshah, 2018). However, it was reported that many hospitals featuring MOH rehabilitation
services encompass physical therapy for outpatients with less emphasis on SLT, which can be
attributed to a lack of awareness of the SLT profession. This stems from the fact that SLT is

relatively new in the region, in addition to a lack of research, assessment tools, and
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interventions designed specifically for the Arabic population (Al-Jadid, 2013; Khoja &
Sheeshah, 2018; Shaalan, 2009).

As mentioned earlier, Fagan and Jacobs’ (2009) study revealed an unequal distribution of
SLTs in Saudi Arabia, where most services are centralised in the largest cities and most rural
areas do not receive local speech and language therapy services, being either underserved or
not served at all. Moreover, there is a significant shortage of SLT services even within major
cities, where the field of communication disorders is still emerging and speech and language
therapy treatment facilities are not widely available. For example, only healthcare settings
typically provide SLT care, whereas such services in schools are severely lacking (Alquraini,

2010).

This conflicts with the World Health Organization’s ‘Health for All in the 21* Century’
strategy (WHO, 1998), the objective of which is to make quality healthcare available to all, as
equity in healthcare for each country and its population is listed as a basic value of the

WHO’s current policy framework (WHO, 1998).

The primary reason for such poor performance may be due to the fact that Saudi Arabia is a
large country, wherein people must travel long distances to get from one populated area to
another (Saudi Arabia Ministry of Health, 2010; Saudi Arabia Ministry of Health, 2009;
WHO, 2008). For example, travelling between Wadi Al-Dwaser and the centre of Riyadh,
where SLT services are available, is a seven-hour drive (740km), highlighting the severe lack
of overall SLT accessibility (Khoja & Sheeshah, 2018). In a study by Verdon et al. (2011), it

was revealed that patients become hesitant to travel more than 50 km to receive SLT services.

Two studies conducted in Saudi Arabian hospitals showed high rates of missed health
appointments, with hospitals in the eastern provinces having a 23.7% rate of missed
appointments and those in the central provinces having a rate of 30% (EI-Din, Al-Shakhs &
Al-Oudah, 2008; Griffiths, 2001). The researchers attribute these high percentages to the
amount of time that passes between scheduling an appointment and the actual date, in
addition to the fact that public transportation is not available. Transportation has traditionally
been an even greater challenge for Saudi Arabian women, as they are not allowed to drive
(EI-Din, Al-Shakhs & Al-Oudah, 2008; Mohamed & Al-Doghaither, 2002), although this

driving ban was suspended in 2018.
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With regard to SLT services for people who stutter in particular, given the lack of SLTs and
the unequal distribution of SLTs in Saudi Arabia, specialised SLT services including
stuttering cannot be recognised, as most clinical facilities offer general SLT services that are
mainly found in medical governmental settings or in private practice. This may be
problematic, as surveys show that general clinicians believe their skills are not sufficient to

assess and treat stuttering due to limited training (Kelly et al., 1997; Tellis, 2007).

In summary, SLT services in Saudi Arabia suffer from multiple shortcomings, including a
deficit of SLTs and an unequal distribution of those that do exist, coupled with general
ignorance about their presence and the services they provide. As for SLT resources, there is a
lack of evidence-based practice in the field of stuttering in Arabic language and culture, and,
to our knowledge, no standardised tests or interventions have been designed specifically for
this particular population; rather, there is a forced reliance on programmes adapted from
Western models. The exact nature of assessment and treatment is therefore not clear, as there

are no specific guidelines to be followed.
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4 Identifying the Assessment Practices of Saudi Speech
and Language Therapists for School-Age Children Who
Stutter

4.1 Introduction

Prior to conducting the main study of this thesis, given that the field of speech and language
disorders is still emerging, it is essential to understand the assessment practices followed by
SLTs in Saudi Arabia, particularly their assessment practices in the field of stuttering, in order
to help in the selection of the most relevant assessment activities related to stuttering in Saudi
clinical settings. Once these common procedures are identified, the formal investigations

described in Chapter 7 will be carried out.
4.2 Questionnaire development

The questionnaire was drafted after consulting SLTs in the UK and Saudi Arabia in the field
of stuttering and conducting a literature review. The literature review included searching
articles and textbooks on stuttering assessment and its related issues. After constructing the
questionnaire, it was distributed to several SLTs in Saudi Arabia, who piloted it. The

questionnaire was then modified based on their feedback.

In order to gain specific information about SLTs, the final version of the questionnaire (see
Appendix 1) consisted of 26 questions divided into three sections: multiple-choice, fill-in-the-
blank, forced-choice questions, and open-ended questions. The first section was designed to
collect background information relating to age, gender, qualifications, years of experience
with stuttering, work setting, and typical caseload. In the second section, SLTs were required
to answer questions regarding the typical assessment procedures used with school-age
children who stutter. Information was gathered on the use of formal and informal tests,
additional tests, stuttering assessments used, case history forms used, specific components
included in a stuttering assessment, whether attitudes and quality of life is addressed in the
assessment, and time taken for an assessment session. The third section included questions
about the patients’ locations, how often SLTs see patients outside their cities, how often
patients fails to attend due to their distant locations, and whether performance would differ if
an SLT was locally accessible. There were also three questions assessing SLTs’ familiarity

with and willingness to include telepractice in their services.
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4.3 Participants and procedure

Ethical approval from the University of Reading was given for this investigation on 3 March
2015. The questionnaire was distributed using both paper-based and web-based methods,
using the Saudi Society of Speech and Language Pathology and Audiology Database. For
paper-based formats, an assigned individual in Riyadh was asked to manually distribute the
questionnaires and then collect them within one week. After collection, the individual was
asked to scan the questionnaires and email them to the doctoral researcher. However, due to
the difficulties in applying this method (e.g. poor return rate and limited distribution), a web-
based questionnaire using ‘Qualtrics’ online surveys was applied to reach a larger number of
SLTs throughout Saudi Arabia. The questionnaire link was sent via email and mobile
services, and SLTs who received the link were asked to forward the participation link to
relevant colleagues in order to increase the response rate. The survey was open for eight
months, from March to October 2015. Since SLTs working in Saudi Arabia usually have
mixed caseloads (both paediatric and adult and multiple and diverse aetiologies), the survey
was distributed to all SLTs to ensure that it was received by a large number of SLTs working
with CWS. Each SLT received the questionnaire and a cover letter explaining the purpose of
the investigation. Due to the lack of an official registry, the exact number of Saudi-certified
SLTs could not be obtained, and the exact response rate was difficult to calculate. Twenty
questionnaires were returned, although only 16 were included in the final analysis, as the

other 4 were incomplete.
4.4 Data analysis

Quantitative data was analysed using descriptive statistics through the calculation of
frequencies. Since the small sample size hindered the use of inferential statistical analysis, the
data is presented descriptively and must be interpreted with caution. In addition, the open-

ended questions were analysed descriptively.
4.5 Results

4.5.1 Section 1: Background information (age, gender, qualifications, years of

experience with stuttering, work setting, and typical caseload)

Eleven respondents (68.8%) were aged 21-29 and five (31.2%) were 30-39; two (14%) were
male and fourteen (87.5%) were female; twelve respondents (75%) held a bachelor’s degree,

three had a master’s degrees (18.8%), and one (6.3%) held a PhD.
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All respondents were from Riyadh, and all had received their education at King Saud
University, Riyadh (the only university that offered an SLT course at that time). Moreover,
two respondents reported receiving higher education in the UK and one had studied in the
United States. Respondent’s years of experience as SLTs generally ranged from 1-15 years,
with a mean of 5.1 years, while their years of experience with stuttering ranged from 1-15,
with a mean of 3.5. Regarding their employment settings, two respondents (12.5%) reported
that they mainly worked in in-patient acute hospitals, four (25%) worked in out-patient acute
hospitals, three (18.8%) worked in in-patient rehabilitation settings, six (37.5%) worked in

out-patient rehabilitation settings, and one (6.3%) was in private practice.

As for the typical caseload of stuttering patients, five respondents (31.3%) reported that 5—
10% of their caseload consisted of patients who stuttered, five (31.3%) had from 10-25%,
four (25%) had from 25-50%, one (6.3%) had from 50-70%, and one (6.3%) had a caseload
of 75% stuttering patients (see Table 1).

Table 1 Summary of Respondents’ Demographic Characteristics

N=16

Characteristic N %
Age (years)
21-29 11 | 68.8%
30-39 5 31.3%
Gender
Male 2 12.5%
Female 14 | 87.5%
Highest Level of Education
Bachelors 12| 75%
Masters 3 18.8%
PhD 1 6.3%
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Saudi Arabian City

Riyadh 16 | 100%
Years of Experience in SLT

Ranged from 1-15 years, with a | -

mean of 5.1

Years of Experience in Stuttering

Ranged from 1-15, with a mean of

3.5

Employment Setting

In-patient ~ acute  rehabilitation | 2 12.5%
hospital

Out-patient acute hospital 4 250
In-patient rehabilitation hospital 3 18.8%
Out-patient rehabilitation setting 6 37 50,
Private practice 1 6.3%
Typical Caseload of Stuttering

Ranged from 5-10% 5 31.3%
Ranged from 10-25% 5 31.3%
Ranged from 25-50% 4 25%
Ranged from 50-70% 1 6.3%
75% 1 6.3%
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4.5.2 Section 2: Typical assessment procedures used with school-age CWS (the use of
formal and informal tests, additional tests, stuttering assessments used, case
history forms used, specific components included in a stuttering assessment,
whether attitudes and quality of life is addressed in the assessment, and time

taken for an assessment session).

Respondents indicated that the assessment of school-age children was conducted either
through an SLT alone or in conjunction with a psychologist. Six (37.5%) respondents stated
that they followed specific guidelines to assess CWS, whereas ten (62.5%) reported that they
did not. The majority of those who used specific guidelines reported that guidelines involved
the use of a detailed case history form and the application of the SSI-IV; fewer respondents
reported that referrals and language screening were part of their guidelines. When asked about
what types of assessments used (formal/informal), one (6.3%) relied on formal assessment,
six (37.5%) reported their reliance on non-formal assessment, and nine (56.3%) reported the
use of both. Respondents were asked to name the formal assessments used in their practice,
and 14 (87.5%) reported using SSI-IV, whereas one (6.3%) used SSI-IV, OAESES, and
WASSP. As to how often they adapted non-Arabic assessments, three (18.8%) said never,
three (18.8%) said occasionally, and ten (62.5%) said frequently. Respondents were asked to
name them, and 12 reported adapting the SSI-IV.

Moreover, they were asked about the specific components they usually incorporated in their
assessment, and the majority indicated focusing on the overt aspects of stuttering, including
%SS, types, and duration, as well as secondary behaviours, as part of their assessment. As for
cognitive and emotional aspects, 13 (81.3%) reported assessing avoidance and emotional
reactions to stuttering. In addition, respondents were asked if they assessed other aspects
beyond stuttering, and 13 (81.3%) reported assessing language, 11 (68.8%) articulation, 5
(31.3%) phonology, and 1 (6.3%) reported incorporating cognitive screening for school-age
CWS (for more details, see Table 2). When respondents asked whether attitudes and QoL
were considered, 13 (81.3%) reported yes and 3 (18.8%) reported no. Those who answered
yes were asked about how they tackled attitudes and QoL, and all respondents reported that
they conducted an interview with the parents. Most reported that questions asked to parents
related to the impact of stuttering on the child’s social life and school performance; only three

reported interviewing the child.

41



Respondents were also asked if, during their clinical practice, they used a specific case history
form to assess CWS; half said they did and half said they did not. Those who responded
positively were asked which questions they most commonly asked, the results of which were
as follows: four asked about the age of onset, three asked about family history of stuttering,
and six asked about awareness of stuttering. Less common questions included: cause of
stuttering in the parent’s opinion (two respondents), critical changes during stuttering
emergence (two respondents), factors influencing the increase and decrease of stuttering (two
respondents), patient reaction to stuttering at home and school (two respondents), avoidance

(one respondent), and previous therapy (one respondent).

In addition, Respondents were asked if the case history form included direct questions to the
parents; thirteen (81.3%) said yes and three (18.8%) said no. Those who reported yes were
asked to name the top questions they addressed to the parents. One respondent asked about
the possible cause of stuttering, two asked about awareness, four asked in what situations
stuttering increased and/or decreased, one asked the age of onset, one asked about previous
therapy, two asked about critical changes at home, two asked about reactions to stuttering,
two asked about awareness, one asked about family relationships, one about performance at
school, one about avoidance, one about sibling interactions, and one asked how parents

reacted to their child’s stuttering.

All respondents reported that assessments took one session, typically lasting for one hour.
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Table 2 Assessment Components Included by Saudi SLT in a Stuttering Assessment

N=16

Assessment Component N %
Overt
%SS 16 | 100%
Types 16 | 100%
Duration 16 | 100%
Secondary Behaviours 16 | 100%
Rate (SPM) 8 50%
Effect of Task on Stuttering 11 | 68.8%
Effect of Situation on Stuttering 10 |62.5%
Naturalness 4 25%
Covert
Emotional Reactions 13 | 81.3%
Avoidance 13 | 81.3%
Expectation of Stuttering 7 43.8%
Expectation of Fluency 5 31.3%
Motivation 12 | 75%
Self-Perception 12| 75%
Additional Components
Language 13 | 81.3%
Articulation 11 | 68.8%
Phonology 5 31.3%
Cognitive Screening 1 6.3%
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4.5.3

Section 3: Questions about the patient’s location, how often SLTs see patients
outside their cities, how often patients fail to attend due to their distant locations,
and whether performance would differ if an SLT was locally accessible. There
were also three questions assessing SLTs’ familiarity with and willingness to

include telepractice in their services.

When respondents were asked about the frequency of treating patients outside the city, one

said once a year, five said once a month, and ten said every week.

Clinicians were asked to speculate about whether their patients’ performance may have

differed if services were available in their city: fifteen (93.8%) reported yes and one (6.3%)

said no. When asked why, the respondents said that, if they were in the same city as the

patient, then:

the chance for intensive, regular therapy would increase and patients would make

better progress.
parents could attend the sessions and therefore become more compliant.
commitment and motivation for therapy could increase.

consistent training and application of learned strategies, which is a crucial component

of improvement, would increase.

continuous emotional support from the clinician would be available.

When asked how often patients failed to attend appointments, two (12.5%) said rarely, ten

(62.5%) said occasionally, and four (25%) said frequently.

The reasons for missing appointments were:

expenses
other commitments (work and family)

distance (when families live in rural areas, travelling may be inconvenient, especially

if children need intensive therapy).
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4.5.4 Section 4: Telepractice

When asked about telepractice, 11 (68.8%) respondents reported that they were not familiar
with it (i.e. never heard of it), whereas 5 (31.3%) were familiar; four said they had used TP,
while 12 had not; and twelve (81.3%) said they would consider using it, but three (18.7%)

said they would not.
4.6 Discussion

The goal of the present investigation was to provide information regarding the stuttering
assessment practices employed by SLTs in Saudi Arabia, with some questions addressing the
SLTs familiarity with telepractice as a potential clinical vehicle as well as their willingness to

incorporate it into their practice.

All respondents indicated that they assessed overt aspects of stuttering using various
quantitative measures. All respondents reported the use of %SS, which is a vital component
of monitoring the success of therapeutic approaches and programmes for school-age children
who stutter, such as fluency-shaping programmes (e.g. prolonged speech and the
Camperdown Program). However, only using %SS can be misleading when assessing the
severity of stuttering; therefore, it is recommended to assess additional dimensions, such as
the type and duration of stuttering or the physical tensions associated with it, which all

respondents included in their assessments.

The majority of respondents also reported assessing cognitive and emotional issues relevant
to stuttering, such as avoidance, emotional reactions, and expectations of fluency and
dysfluency. These are in-line with current research, as there is increasing recognition of the
value of the clients’ point of view and the importance of assessing the behavioural, cognitive,
and affective changes that occur as a consequence of stuttering (Guntupalli, Kalinowski &

Saltuklaroglu, 2006; Ward, 2018; Yaruss, 2010).

When respondents were asked to name the formal assessments they used, the majority
reported using SSI-IV, whose use is common in research and clinical contexts worldwide,
with only one respondent reporting the use of OASES and WASSP, although such
instruments are mostly used with adults. As mentioned earlier, the majority of the sample
reported assessing cognitive and emotional issues relevant to stuttering. However, most
respondents reported the use of interviews to assess QoL and attitudes rather than formal

scales, and, although the exact reason for their reluctance to use such scales is not clear, it
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may be due to the fact that, in Saudi Arabia, SLTs work across a range of areas in a
generalist, rather than specialised, approach, dealing with both adult and paediatric
populations across different communication disorders; therefore, they may not be aware of the
most current tools available to assess various aspects of stuttering, or perhaps all the available
scales are Western in origin and not standardised for the Arabic population. Therefore, SLTs
may believe that conducting an interview with a client could be more informative. In addition,
there may be a lack of resources; there are no authentically Arab-developed tests available for
purchase. Even if they existed, such tools are usually unpublished tests that are part of PhD
materials generated by Saudi students studying abroad, which are difficult to trace, in addition
to clinicians not having direct access to them. Further, there are no publishing companies
offering SLT general assessment tools or tools specific to stuttering in Saudi, which hinders

the ability of SLTs to take advantage of such developed tools (Khoja, 2017).

An interesting finding is that, when SLTs were asked about how they assessed the attitudes
and QoL of CWS, they answered that they achieved this by interviewing the parents only, the
reason for which was not outlined in their answers; however, it may have been due to the
outdated belief that SLTs should not make children aware of their stuttering behaviour,
regardless of their age (Al-Khaledi et al., 2014). This misconception is related to Wendell
Johnson’s (1955) diagnosogenic theory, which states that stuttering is caused by the
misdiagnosis of normal dysfluencies in a child’s speech by the child’s parents; that is,
stuttering begins ‘not in the child’s mouth but in the listener’s ear’. This theory gained
popularity in the 1950s, but it is considered outdated nowadays (Al-Khaledi et al., 2014).
These kinds of misconceptions may reflect the limited academic and clinical training in the
field of fluency as, in Saudi Arabia, throughout the years of a BSc degree, only one fluency
course is taught. After finishing the BSc, students are required to spend one year working in
hospital settings as interns under clinical supervision, and treating children and adults who
stutter during the internship year is dependent on the caseload of the supervising clinician.
Therefore, there is a pressing need for encouraging SLTs to attend continuing education
workshops to keep themselves updated about the latest assessment practices and treatment

approaches.

Almost 62% of respondents reported that they provided SLT services to people who must
travel to the clinic on a weekly basis and noted that their progress may be better if services

were available locally. For example, they mentioned that the availability of local services
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could lead to an increase in commitment to therapy, and there may be more emotional support
from the clinician if services are available locally. However, as mentioned earlier in this
chapter, SLT services are not readily available to children in need in Saudi Arabia, and
therefore telepractice could be an option for increasing access to SLT services. However,
prior to implementing the service delivery model, it must be checked for feasibility, validity,
reliability, and acceptance in order to be implemented successfully, which is the aim of this
thesis. In this survey, most respondents were unfamiliar with the TP delivery model.
However, what is encouraging is that the majority (81.4%) reported that they would consider

using it.

In summary, the questionnaire respondents assessed various dimensions of stuttering (both
covert and overt). For the assessment of overt features of stuttering, most respondents
reported the use of formal and quantifiable measures, such as the %SS and SSI; however, the
reliability of the SSI has not been assessed in the Arabic context. Respondents reported using
a non-formal approach for the assessment of attitudes and quality of life through interviews.
This highlights the need for SLTs to receive more training in the domain of stuttering in order
to make them aware of up-to-date assessment tools and teach them how to adapt well-
established Western tools to the Arabic language or perhaps develop authentic assessment

tools and scales for the target population.

Based on the findings of the questionnaire, it was decided that the SSI-IV would be used as an
assessment task for this telepractice research. It was also decided that the %SS and SR would
be included, as they are common measures in both clinical and research contexts. In addition,
the reliability of the adapted SSI-IV will be investigated before implementation in the main
study (see Chapter 5).
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S SSI: Background, Procedures, and Reliability

5.1 Introduction

Although Chapter 2 was devoted to discussing various stuttering measures, this chapter is
dedicated solely to discussion of the Stuttering Severity Index (Fourth Edition) (SSI-IV), the
reason for which is that it was decided to include the SSI-IV as a stuttering assessment task
for the telepractice study, as the main focus of this thesis (see Chapter 8). This chapter a)
describes the background and functioning of the assessment together with a discussion of its
relative strengths and weaknesses, before concluding with a study outlining the processes and
procedures involved in its translation into Arabic and a small pilot study that tests its relative

and absolute reliability.
5.2 Background

The Stuttering Severity Instrument (SSI) is one of the most widely used syllable-based
procedures for assessing stuttering symptoms (Riley, 1994; Riley, 2009). The SSI (Riley,
1972), currently in its fourth edition (SSI-IV), was developed as a means of clinically
evaluating treatment efficacy and as a research tool for studying the effects of stuttering
(Riley, 2009). In 1980, the SSI was modified, and then a further modification was carried out,
resulting in the SSI-III, with the author pointing out that it only offers a partial description of
stuttering severity and that diagnoses require attention to all the available information (Riley,
1994). The latest version, the SSI-IV, offers additional avenues of evaluation, including self-
reports; samples beyond the clinic and telephone samples (Riley, 2009); the incorporation of
the Computerized Scoring of the Stuttering Severity Version 2 (CSSS-2.0); the addition of a
speech naturalness rating scale to the Examiner Record Form; and the inclusion of a scale to
self-report feelings related to stuttering, the Clinical Use of Self-Reports. The SSI-III (Riley,
1994) and SSI-IV (Riley, 2009) were normed on a sample of 72 preschool-age children, 139
school-age children, and 60 adults (Riley, 2009).

The severity score obtained is based on three components of the instrument, which are
derived from speech samples: 1) the percentage of syllables stuttered (%SS), 2) the duration
of the longest three stutters within a sample, and 3) physical concomitants, which are based
on physical behaviours related to the stutterer’s speech. In the SSI, conversion tables are
provided for converting the values for each component, after which they are summed to

provide the total score of the SSI. In addition, these three measures are collected in different
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ways based on whether the child can read or not. For more details on the procedures, see

Appendix 2.

In terms of the design features of the SSI-IV, four strengths can be identified (Todd et al.,
2014). First, events that are considered as stuttering moments and those that are not are
clearly stated. This is explained in detail in the SSI-III manual, and the procedure is identical
in SSI-IV. The following events are included as stutters: ‘repetitions or prolongations of
sounds or syllables (including silent prolongations)’ (Riley, 1994: p.4). Riley (1994) also

notes some of the events that are not counted as stutters:

‘Behaviors such as rephrasing, repetition of phrases or whole-words, and pausing
without tension are not counted as stuttering. Repetition of one-syllable words may be
stuttering if the word sounds abnormal (shortened, prolonged, staccato, tense, etc.);
however, when these single-syllable words are repeated but are otherwise spoken
normally, they do not qualify as stuttering using the definition just stated.” (Riley,
1994: p. 4).

Second, SSI-IV provides flexibility in terms of how speech samples are obtained; they can be
gathered from clinical settings, laboratory settings, or even from home. Moreover, the
minimum sample length is specified. In the SSI-III, the minimum sample length is 200
syllables (Riley, 1994: p.9); however, this has been reduced to 150 syllables in the latest
version (Riley, 2009: p.6). A study by Todd et al. (2014) investigated whether a 200-syllable
sample is sufficient to obtain an SSI score, with the study revealing that the recommendation
of a minimum 200-syllable sample for obtaining an SSI score is sufficient, and, in particular,
that 200-syllable samples provide a more stable score when compared to shorter samples.
However, the change to recommending a minimum sample of 150 syllables in Riley (2009)
needs further evidence, and therefore it is recommended to adhere to the 200-syllable sample
(Todd et al., 2014). Fourth, separate reader and non-reader assessment procedures are
provided, which indicates the flexibility of the SSI in terms of the age ranges over which the
assessment can be employed (Todd et al., 2014).

When evaluating the psychometric properties of SSI, there are some issues that need to be
addressed. First, in terms of reliability, intra- and inter-rater reliability are the only forms of
reliability estimation reported in the manual. Although the data presented in the manual
indicates high levels of intra- and inter-rater agreement, the formulas used to calculate the

percentage agreement (e.g. smaller/larger indices) are regarded as the weakest form of
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reliability checking (Davidow & Scott, 2017). In this sense, such an approach to reporting
reliability has been noted to be ‘one of the least stringent measures of agreement’ (Cordes &
Ingham, 1994). More stringent statistics, such as other formulas of percentage agreement (e.g.
percentage exact agreement or 1-point agreement) or methods such as limits of agreement
(LOA) or standard error (SE) have not been incorporated in the manual. In addition,
percentage agreement is a form of absolute reliability, and, to assess reliability
comprehensively, it is useful to combine relative (e.g. the use of intraclass correlation
coefficients [ICC]) and absolute reliability indices. With the exception of one recent study, no
reports of the relative reliability of the SSI have been reported. In this regard, Tahmasebi et al.
(2018) investigated the absolute and relative reliability of the Persian SSI-IV, using more
stringent statistics, namely the ICC and SE. Ten judges rated 35 recordings of AWS and
found satisfactory levels with regard to the relative reliability demonstrated by ICC, although

less satisfactory levels of reliability were accomplished with absolute reliability indices.

The SSI-IV manual reports that frequency and duration values are expressed in stanine
intervals, and these intervals are calculated from raw data. Thus, the raw data of frequency
and duration ‘within a given stanine have the same scale score value. This procedure reduces
the effect of small differences on the test score’ (Riley, 2009: p.15). Stanines typically
represent a 9-point standard scale, with units (or values) that fall close to the mean
representing small differences from the mean, whereas units (or values) that fall far from the
mean represent greater differences (Davidow & Scott, 2017). However, no information is
provided on how the stanine intervals were derived in a psychometric sense (Davidow &
Scott, 2017). Moreover, the SSI-IV stanines (labelled as task scores for frequency measures
and as a scale score for the duration measure) represent differing numbers of intervals (i.e.
seven, eight, or nine) depending on which subscale is being used (Davidow & Scott, 2017). In
addition, there is no information on the discriminative power of the Likert scale value that is
summed to provide the physical concomitants score. It has been pointed out that the weakness
of SSI lies in its low content validity, unsatisfactory inter-rater reliability, and the limited

number of parameters used to assess stuttering severity (Healy, 1991).

Several studies have emerged dedicated to investigating the reliability of the SSI. In this
sense, Hall et al. (1987) asked ten graduate students to rate two video recordings of two adults
who stutter. Intra-judge reliability of the total score was satisfactory, as exhibited by

correlation values of .816 and .889 for the two samples. However, inter-judge reliability was
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less satisfactory. For the final severity rating, 70 and 80% inter-rater agreement was achieved
for the two samples. In a second investigation by Lewis (1995), ten graduate students rated
four samples of adults who stutter. The percentage agreement calculations stated in the SSI
manual were used for analysis of inter- and intra-judge reliability, and the results produced
were comparable to those stated in the SSI manual for sub-scores (i.e. frequency, duration,
and physical concomitants), in addition to the total score. However, when comparing the
ratings of raw counts of sub-scores, less satisfactory results were produced. Lewis also
questioned the usefulness of the final severity rating (i.e. very mild, mild, and very severe), as
it is calculated after several conversions, which may mask meaningful information, progress,
or even regression in therapy. In addition, Lewis (1995) reported that a global rating of
severity using a 5-point severity rating scale of samples corresponded with the final severity
rating with of the SSI-III. In addition, Bakhtiar et al. (2010) investigated the reliability of the
Persian version of SSI-III, wherein three judges scored 12 samples and intra- and inter-rater
reliability were derived from the percentage agreement formula stated in the manual.
Agreement was greater than 80% for frequency and duration, whereas low intra-rater (62.2%)
and inter-rater (54%) reliability was found for physical concomitants. In this regard, the
reliability levels were satisfactory, but the physical concomitants subsection must be

interpreted with caution.

In a recent report investigating the reliability of SSI-IV, 12 judges rated four samples and data
was analysed for inter- and intra-rater reliability of the SSI-4 sub-score, total score, and final
severity rating (Davidow & Scott, 2017). As in Lewis (1995), the percentage agreement
formula stated in the SSI-4 manual was incorporated to offer comparison, in addition to
calculating exact agreement, within 1-point agreement, and within 2-points agreement. Intra-
and inter-rater reliability across the sub-scores and total score were comparable to those
reported in the manual. However, the new calculations of judge agreement (i.e. exact
agreement, 1-point agreement, and within 2-points agreement) were different from the values
in the manual for the three sub-scores, total score, and final severity rating (Davidow & Scott,
2017). Despite the contradictory evidence of the validity and reliability of the SSI, it remains
a widely used measure, has been widely utilised to report details of people who stutter in
more than 350 publications (Todd et al., 2014), and is regarded as the only measure of
stuttering severity to use standardised procedures. In addition, the SSI has been translated into
many other languages, including Persian (Bakhtiar, Seifpanahi, Ansari, Ghanadzade &

Packman, 2010).
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5.3 Relative and Absolute Reliability of the Arabic SSI-1V: An Investigation
53.1 Aim

The aim of the investigation is to evaluate the absolute (agreement) and relative reliability of

an Arabic version of the SSI-IV.
5.3.2 Methods
5.3.2.1 Translation

For this study, the text of the SSI-IV examiner record form was translated into Arabic
according to the Process of Translation and Adaptation of Instruments guidelines (WHO,
2015), whose steps include: 1) forward translation from English to the translated language
and review of forward translation; 2) backward translation into English and review of the

backward translation; 3) pre-testing the translated version of the test; and 4) final testing.
5.3.2.2 Forward Translation

Forward translation, from English into Arabic, was carried out by two experienced translators
who were independent of the study. A panel consisting of three bilingual speech therapists
(the primary investigator and two other SLTs) reviewed the SSI-IV record form items.
Problems related to wording or clarity were considered and edited on the basis of their
feedback after consensus regarding the translation. Amendments mainly related to the
physical concomitants subsection, e.g. ‘noisy breathing’ was changed to ‘audible breathing’

and ‘foot tapping or swinging’ was changed to ‘tapping or rocking the foot’.
5.3.2.3 Backward Translation

Following forward translation, backward translation encompassed translating the SSI-IV back
into English, which was conducted by a third experienced bilingual translator who was
independent of this study. The translator’s role was to perform the backward translation and
pinpoint discrepancies between the original test items and the Arabic translation. Discussion
about discrepancies took place between the translator and the primary study investigator. No

problems were reported at this stage.
53.24 Pre-Testing

The Arabic SSI-IV was distributed to three SLTs to trial. In this regard, the SLTs received a
training session, with the aim of familiarising them with the translated version of the SSI-IV

and explaining how to measure stuttering severity according to the SSI-IV manual. The SLTs
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trialled the SSI-IV to school-age children who stutter in their own caseload for two weeks,

and no problems with the final version of the SSI-IV were reported.

Finally, after receiving the test developer’s agreement on translation accuracy, The Arabic
version of the SSI-IV was used for the study (see Appendix 3). It should be noted that the
SSI-IV norms are not validated for Arabic; however, it is thought that the use of US-norms is

acceptable, as the SSI-IV is a non-language bounded test (Cook et al., 2011).
5.3.2.5 Participants

Eight school-age children who stutter were chosen at random from the main study (see

Chapter 7).
Judges

The judges were four SLTs, including the main researcher, all of whom had clinical
experience in different domains of speech and language therapy, including the assessment and
treatment of children who stutter, with years of experience being 1, 2, 8, and 12. Although the
judges selected had different levels of experience, this is thought to make findings more
generalizable, as it reflects the community of SLTs (Karimi et al., 2014a). The SLTs received
a training session, with an aim of familiarising them with the translated version of the SSI-IV

and explaining how to measure stuttering severity according to the SSI-IV manual.
5.3.2.6 Procedure

Recordings of eight face-to-face sessions were randomly chosen from the main study,
comprising approximately 25% of the data, which is regarded as sufficient to obtain reliability
estimates. Although this sample size is small, it is comparable to previous published studies
examining the reliability of SSI (Davidow & Scott, 2017; Lewis, 1995). Each participant had
two speech samples; in case the child was a reader, one spontaneous sample and one reading
sample was elicited, and, in case the child was a non-reader, two spontaneous samples in two
situations were elicited (one sample was a conversation with the clinician and the other was a
conversation with the parent). Topics for these spontaneous samples were those familiar to
the children, e.g. hobbies, school, favourite TV shows, and holidays. In addition, picture
plates were presented to the children to help elicit conversation. In total, 15 samples were
elicited, where 1 non-reader participants recorded one sample only. The length of recordings
varied depending on the stimulability of the child. The number of total syllables were above

200, thus following the recommended guidelines (Riley, 2009). More specifically, samples
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ranged from 272 to 1,067 syllables, with a mean of 482. Judges incorporated the Arabic
version of the SSI-IV to score the video recordings. Each sample was assessed twice by the
judges, with a three-week interval in-between each assessment. To ensure consistency among
scoring procedures, raters were only allowed to view recordings three times. In addition, the

judges, with the exception of the main researcher, were blinded to the purpose of the study.

5.3.3 Data analysis
5.3.3.1 Intra- and Inter-Rater Reliability

As mentioned previously, the four judges assessed the eight recordings twice, with a three-
week interval in between. The data from the first occasion was gathered to assess the inter-
rater reliability of the eight recordings by the four judges. To assess the intra-rater reliability,
recordings of the eight participants were re-assessed by the four judges three weeks later, and
the scores of the three SSI-IV subcomponents, as well as the total score, were compared for
the two assessment occasions. Recordings were anonymised by labelling them, and judges
were not informed by the researcher that the samples were the same ones they had assessed

on the first occasion.

Two forms of reliability were calculated for this investigation: relative reliability and absolute
reliability (referred to as agreement). Relative reliability refers to the ability of a measurement
to rank order individuals under conditions of repeated measurement (Batterham & George,
2003), whereas absolute reliability measures the closeness of scores to one another and to a
hypothetical true score (Karimi et al., 2014a). In other words, relative reliability gives us an
indication of whether the SSI-IV is suitable to distinguish between groups or to rank order
them, or whether the SSI-1V is suitable to be used to detect temporal changes in participants’
groups during clinical trials, whereas absolute reliability provides us with an indication of
whether the SSI-IV is suitable for detecting small changes within an individual across time
(Karimi et al., 2014a). Thus, the combination of absolute and relative reliability indices

ensures a comprehensive assessment of the SSI-IV.

Intra- and inter-rater relative reliability were calculated by a two-way random effects model
of intraclass correlation coefficient (ICC2, 1). In this regard, for the interpretation of the ICC
values, we used Munro’s taxonomy (Domholdt, 2005), where a value of .50—.69 is a moderate

correlation, .70—.89 is a high correlation, and 0.90-1.00 is a very high correlation. For intra-
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and inter-rater absolute reliability, the percentage agreement of exact scores and within 1, 2,
and 3 sub-score values were calculated. This was preferred over Riley’s percentage agreement
calculation, which is derived by dividing the smaller value obtained by raters by the larger
value and multiplying the quotient by 100 (Riley, 2009). Although using the latter measure
may permit direct comparison with the SSI-IV manual, it suffers from shortcomings such as
possibly providing different scores even when the judges are the same distance apart in their
scorings. For example, in one sample, the first judge gave a rating of two and the second a
rating of four, which results in a percentage agreement score of 50% (2/4 x 100 = 50%). In
another sample, the first judge had a score of eight while the other had a score of ten, which
resulted in an 80% percentage agreement (8/10 x 100 = 80%). Thus, although the judges were
two points apart in rating both samples, the percentage agreements yielded were different
(Davidow & Scott, 2017). Another problem with Riley’s formula is that reliability estimates
cannot be calculated when one judge has a rating of zero; in such a case, the rating should be
omitted, thus causing a loss of information and resulting in a less informative reliability

estimate.
5.3.4 Results
5.3.4.1 Inter-Rater Reliability

The intraclass correlation test indicated moderate to very high levels of inter-rater relative
reliability between the four judges on the three subcomponents and the total score of the SSI-
IV (see Table 3). In terms of absolute reliability, percentage agreement of the exact sub-score,
percentage of agreement within 1 sub-score value, percentage within 2 sub-score values, and
percentage within 3 sub-score values were calculated for frequency, duration, physical
concomitants, and total score, in addition to the final severity rating (very mild, mild,
moderate, severe, and very severe) (see Table 4). Judge agreement for the frequency sub-
score was 43.75% for exact scores and 68.6%, 91.6%, and 95.8% respectively for within 1, 2,
and 3 sub-score values. For the duration sub-score, agreement was 52.08% for identical sub-
score but was notably higher for within 2 sub-score values (93.75%). For physical
concomitants, judge agreement was 27% for identical sub-score and 58.3%, 79.1%, and
91.6% respectively for within 1, 2, and 3 sub-score values. Finally, for total score, judge
agreement was 12.5% for identical sub-score and only 31.25%, 50%, and 68.75% respectively

for within 1, 2, and 3 sub-score values. Final severity reached 100% within 1 sub-score value.
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Table 3 Inter-Rater Relative Reliability of the SSI-1V between the Four Judges

SSI-1IV Subcomponent

ICC (95% CI)

Frequency 91 (.78 - .98)
Duration .76 (.43-.93)
Physical Concomitants .69 (.30 -.90)
Total Score 91 (.76-.97)

Table 4 Inter-Rater Absolute Reliability of the SSI-1V between the Four Judges

SSI-IV PEA* Within 1 Sub- | Within 2 Sub- | Within 3 Sub-
Subcomponent Score Value Score Values Score Values
Frequency 43.75% 68.6% 91.6% 95.8%
Duration 52.08% - 93.75% -
Physical 27% 58.3% 79.1% 91.6%
Concomitants
Total Score 12.5% 31.25% 50% 68.75%
Final Severity 62.50% 100% - -
Rating

*PEA=Percentage of exact scores
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5.3.4.2 Intra-Rater Reliability

The intraclass correlation test indicated high to very high intra-rater relative reliability for all
the four judges on the three subcomponents and the total score of the SSI-IV (see Table 5).
Tables 69 illustrate the intra-rater reliability of the SSI-IV of the four judges from Time 1 to
Time 2. When the data was examined for the exact agreement of sub-scores, agreement
percentages ranged from 62.5-75% for frequency, 62.5-100% for duration, 0-50% for
physical concomitants, and 0-37.5% for total scores. Agreement increased significantly when

the 1, 2, or 3 sub-scale value agreements were applied.

Table 5 Intra-Rater Relative Reliability of the SSI-1V between the Four Judges

SSI-IV ICC (95%CI)
Subcomponent
Judge 1 Judge 2 Judge 3 Judge 4
Frequency .95(.78-.99) .95(.8-.99) .98(.94-.99) .95(.8-.99)
Duration .90(.54-.98) .93(.72-.98) 1.0 .81(.32-.96)
Physical .88(.44-.97) .86(.32-.97) .94(.7-.98) .94(.74-.98)
Concomitants
Total Score .90(.6-.98) .97(.89-.99) .97(.87-.99) .97(.89-.99)
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Table 6 Intra-Rater Absolute Reliability of the SSI-1V of Judge 1

SSI-1V Percentage Agreement
Subcomponent
PEA* Within 1 Sub- Within 2 Within 3
Score Value Sub-Score Sub-Score
Values Values
Frequency 62.5% 75% 100% -
Duration 62.5% - 100% -
Physical 50% 75% 87.5% 87.5%
Concomitants
Total Score 37.5% 50% 87.5% 87.5%
Final Severity 75% 100% - -
Rating

*PEA=Percentage of exact scores
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Table 7 Intra-Rater Absolute Reliability of the SSI-1V of Judge 2

SSI-1V Percentage Agreement
Subcomponent
PEA* Within 1 Sub- Within 2 Within 3
Score Value Sub-Score Sub-Score
Values Values
Frequency 62.5% 87.5% 100% -
Duration 87.5% - 100% -
Physical 0% 100% - -
Concomitants
Total Score 0% 100% - -
Final Severity 87.5% 100% - -
Rating
*PEA=Percentage of exact scores
Table 8 Intra-Rater Absolute Reliability of the SSI-1V of Judge 3
SSI-IV Percentage Agreement
Subcomponent
PEA* Within 1 Sub- Within 2 Within 3
Score Value Sub-Score Sub-Score
Values Values
Frequency 75% 100% - -
Duration 100% - - -
Physical 37.5% 87.5% 100% -
Concomitants
Total Score 12.5% 62.5% 87.5% 100%
Final Severity 100% - - -
Rating

*PEA=Percentage of exact scores
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Table 9 Intra-Rater Absolute Reliability of the SSI-1V of Judge 4

SSI-IV Percentage Agreement
Subcomponent
PEA Within 1 Sub- Within 2 Within 3
Score Value Sub-Score Sub-Score
Values Values
Frequency 75% 87.5% 100% -
Duration 62.5% - 100%
Physical 37.5% 75% 87.5% 100%
Concomitants
Total Score 12.5% 62.5% 100% -
Final Severity 100%
Rating

*PEA=Percentage of exact scores
5.3.5 Discussion

The purpose of this study was to investigate the reliability of an Arabic version of the SSI-IV.
Two levels of reliability were sought: relative and absolute reliability for intra- and inter-rater

ratings.

In the current study, absolute inter-rater reliability, as calculated by percentage agreement,
was not satisfactory in the case of percentage of exact agreement, nor within 1 or 2 sub-score
values of the SSI subcomponents and the total score. More satisfactory levels of agreement
were accomplished within 3 points of difference. A poor absolute inter-rater reliability is not
unique to this study, as such results are in line with those of Davidow and Scott (2017), in

which 12 judges measured seven speech samples of adults using the SSI-IV.

For the frequency sub-score, Davidow and Scott (2017) reported a percentage agreement of
43.75% for exact scores and 68.75% and 83.33% respectively for within 1 and 2 sub-score
values. Our results were remarkably similar, with 43.75% for exact scores, and 68.6% and
91.6% respectively for within 1 and 2 sub-score values. For the duration sub-score, level of
agreement in Davidow and Scott’s (2017) study was 60.42% for exact sub-scores, which

increased to 95.84% for within 2 sub-score values. Our results followed a similar trend, where
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52.08% exact agreement was achieved and 93.75% agreement for within 2 sub-score values.
For physical concomitants, Davidow and Scott (2017) reported an agreement of 27.08% for
exact sub-scores and only 43.75% and 56.25% respectively for sub-scores within 1 and 2
values. Our study reported higher values, especially for within 1 and 2 sub-scale scores,
where a 27% level of agreement for identical scores was reported, increasing to 58.3% and
79.1% for 1 and 2 sub-score values respectively. Finally, for total score values, Davidow and
Scott (2017) reported a 27.08% percentage agreement for identical scores, a 39.58%
agreement for within 1 sub-score, and 50% for within 2 sub-score values. Our figures were
lower for identical and within 1 sub-score value, with 12.5% and 31.25% respectively. For the
2 sub-score value, we obtained the same percentage of 50%. As in Davidow and Scott’s
(2017) study, it was noted that, despite the poorer reliability for the sub-scores of the SSI-1V,
improved reliability for the final severity rating was observed (see Table 2). Lewis (1995) has
pointed out that the final severity rating may mask the individual subcomponents (frequency,
duration, and physical concomitants); therefore, when relying on the final severity rating to
track treatment changes, reliability tends to substantially improve, which is thought to cause a

loss of information (Lewis, 1995).

When evaluating each subcomponent individually, the lowest absolute inter-rater reliability
value for judges was the physical concomitants subcomponent, which is in agreement with
previous investigations evaluating the reliability of the SSI (e.g. Bakhtiar et al., 2010;
Davidow & Scott, 2017; Hall et al., 1987; Lewis, 1995). A possible explanation for the low
levels of agreement found in this study and previous studies is the multi-tasking nature of
scoring. Although the physical concomitants measure is scored after viewing the speech
sample, it still entails the identification of sounds and facial and body movements, coupled
with the counting of stutters and syllables and measuring duration all at once (Davidow &
Scott, 2017). This simultaneous evaluation of multiple behaviours may offer an explanation
as to why this subcomponent usually presents low levels of agreement (Davidow & Scott,
2017; Hall, 1987). In addition to the influence of multitasking, the discrepancy may be due to
its subjective nature, as clear distinctions between each level of distraction are not provided
(Riley, 2009; Tichenor, 2010). In other words, the way we differentiate a moment of
stuttering with a distraction score of ‘1-not noticeable unless looking for it’ and ‘2-barely
noticeable to casual observer’ is not clear. The same applies to a score of ‘3-distracting’ or ‘4-
very distracting’, for what is distracting to one observer may not be as distracting to another

(Tichenor, 2010).
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On the other hand, analysis of ICC showed acceptable inter-rater relative reliability for the
SSI-IV total score and its subcomponents. Poor absolute inter-judge reliability and acceptable
relative inter-rater reliability have been previously reported for the SSI-IV specifically
(Tahmasebi et al., 2018) and for other stuttering measures, such as the %SS and SR (Karimi
et al., 2014a).

As for intra-rater reliability data, absolute intra-rater reliability scores were more satisfactory
when compared to absolute inter-rater reliability. This may indicate that, when the SSI-IV is
used by the same SLT, it is more reliable to measure minor changes in stuttering severity of a
single client across time than when it used by different SLTs (Atkinson & Nevill, 1998;
Karimi et al., 2014a).

This finding is of importance, especially in a clinical context, as, generally, the inter-rater
reliability of overt speech behaviours of stuttering is important, given that the quantification
of such behaviours is integral in both clinical and experimental research (Tahmasebi et al.,
2018), e.g. when two different judges assess participants stuttering severity pre- and post-
treatment in clinical trials. However, in clinical settings, intra-rater reliability may be more
important, as stuttering severity ratings need to be internally consistent from session to

session and across time (Tahmasebi et al., 2018).

As stated earlier, the acceptable levels of absolute intra-rater reliability for all judges in this
study may indicate that the SSI-IV can be reliably used by a single clinician to assess minor
changes in stuttering severity of a client across time. On the other hand, the poor absolute
inter-rater reliability figures suggest otherwise, as, when interpreting the results of two
different SLTs assessing stuttering severity of the same client across time, caution should be

taken.

Satisfactory levels of relative reliability were achieved for both the inter- and intra-rater data,
which may suggest that the SSI-IV could be used to distinguish between different
participants, in addition to showing that the judges ranked the participants in almost the same

order (Batterham & George, 2003).

In sum, the results of this study suggest that the Arabic version of the SSI-IV can be used by
SLTs for research and clinical purposes. However, the compromised absolute inter-rater

reliability suggests that the SSI-IV may not be appropriate for identifying minor changes in
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stuttering severity within an individual across time, when different SLTs measure the

stuttering severity of the same client.
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6 Telepractice

6.1 Whatis Telepractice?

According to the American Speech-Language-Hearing Association (ASHA), telepractice is
‘the application of telecommunications technology to deliver professional services at a
distance’ (American Speech-Language-Hearing Association, 2013). More specifically, it is a
means of sharing health information and services using interactive video, audio, computer,
and advanced telecommunication technologies to counsel, educate, assess, or treat clients in
hospitals, schools, childcare centres, residential/non-residential healthcare facilities, and
clients’ homes (American Speech-Language-Hearing Association, 2013; Xue & Lower,
2010). While several terms exist, such as telehealth, telespeech, and telerehabilitation, the

term telepractice is adopted in this thesis.
6.2 Telepractice in Saudi Arabia

In 1993, the Saudi government, by means of a royal decree, launched an e-Health Centre at
King Faisal Specialist Hospital and Research Centre, which is one of the largest specialist
hospitals in the Middle East, providing free medical care and accommodation for patients in
need of treatment inside and outside Saudi Arabia (Dawoud et al., 2017). Telepractice
services in Saudi Arabia permit healthcare providers to connect directly with leading
specialists around the world. The centre delivers TP services, such as medical consultations
and continuing medical education through international video conferencing and fibreoptic
networks. Initially, the signed agreements for TP services only included a few hospitals in
Saudi Arabia; however, years later, the number of connected sites for the national TP network
has expanded to include twenty sites around Saudi Arabia, from major cities and vital rural
areas, to advance telemedicine services and infrastructure and facilitate international
connectivity for remote diagnostics and actual operations, in addition to voice and video
conferencing services (Alyemeni, 2014; Dawoud et al., 2017; Jaber et al., 2014 ). In this
regard, the use of TP services in King Faisal Specialist Hospital, along with other military and

private hospitals, has proven successful (Jaber et al., 2014).

In 2018, Saudi Arabia announced its largest financial budget, which will have a major role in
supporting the country’s plans for expansion and diversification as part of its Vision 2030
programme, in accordance with which, the MOH expanded its telemedicine services by

launching the ‘Seha’ application, which aims to cover all areas of Saudi Arabia (Saudi Arabia
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Ministry of Health, 2018) in providing visual medical consultations and allowing clients
anywhere to have face-to-face conversations with doctors across Saudi Arabia. The MOH is
seeking to increase the number of clients using the application in order to bolster access to
visual medical consultations on smartphones, in addition to undertaking efforts to employ
cutting-edge technologies to enhance effective communication with service-beneficiaries,
allowing them to get needed specialised medical consultations (Saudi Arabia Ministry of
Health, 2018). The application is designed to enable audio-video communication from 8 am
to 12 am during working days, as well as on weekends from 4 pm to 12 am. Accordingly,
users can login to the application, communicate directly with a specialist, and have their cases
diagnosed remotely. In this sense, specialists answer users’ questions, providing needed
medical consultations and facilitating necessary procedures (Saudi Arabia Ministry of Health,
2018). In addition, the MOH employs quality service programmes to maximise performance
and to ensure the satisfaction of clients and health providers. In this regard, the MOH has also
recently implemented the (e-health) initiative, which aims to enhance healthcare effectively
and efficiently through the utilisation of information technology and digital transformation.
Under this new initiative, the system supports health professionals, physicians, and nurses by
providing them with patient information anytime and anywhere, including all documented
health data. Users will be able to communicate with specialists and remotely receive the
needed medical consultation. This new application is expected to reduce medical and
diagnostic errors, as well as their incurred side effects, in addition to also enhancing online
continuing medical education (Saudi Arabia Ministry of Health, 2018). Such investments can
certainly be considered an endorsement of the wvalidity, effectiveness, and future of

telepractice within the Saudi healthcare system.
6.3 Internet Access

In order to incorporate telepractice services for children and their families, having access to
the internet is imperative. At an international level, internet access is increasing, as one-third
of the world’s population is reportedly using it (Miniwatts Marketing Group, 2013). The
internet was first made available to the Saudi public in 1999. Despite its relatively late
introduction in Saudi Arabia, it has grown significantly in terms of connectivity (Alshahrani,
2016). This is evident in the dramatic increase in numbers of internet subscriptions: in 1999,
there were 100,000 subscribers, which increased to 1 million by 2001 (Alshahrani, 2016). In

2013, the number of internet users further increased to 16.6 million, representing 55.1% of
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Saudi Arabia’s total population (Communications and Information Technology Commission,
2014; Ministry of Communications and Information Technology, 2003). In addition, it has
been reported that nearly half of active internet users are below the age of 15 (Ministry of
Planning, 2000). In addition, it is expected that, due to the growing availability of fibreoptic
networks offering very high speeds, the demand for internet services will only increase
(Communication and Information Technology Commission, 2012). Demand for broadband
services has increased significantly compared to previous years, due to society’s need for high
bandwidth services, especially with the government’s support for projects that require an
efficient digital infrastructure (Communication and Information Technology Commission,
2012). In addition, many government services are now being provided through e-government

transactions (Communication and Information Technology Commission, 2012).
6.4 The History of Telepractice

The introduction of telepractice can be traced to the early 1900s. In 1910, doctors used
analogue telephone networks to transmit electrocardiograms and electro-cephalograms
(Stanberry, 2000). By 1920, the provision of medical advice to people at sea via Morse code
and voice radio was established (Stanberry, 2000). In the 1960s, two-way closed-circuit
television systems were being used for the transmission of both images and consultations
between health providers and patients, a method that is regarded as the precursor of video
conferencing. Telepractice continues to be a major player in today’s world — it is used in
providing health services to rural populations and developing countries, as well as in clinics to

transmit medical files, information, or images and to allow communication between

healthcare providers (Stanberry, 2000).

6.5 The Scope of Telepractice

Telepractice is currently used for a wide range of health issues (DePalma, 2009). It has been
utilised in the assessment and treatment of children and adults in different fields of medicine
and rehabilitation, including psychology, speech and language therapy, and audiology
(Houston, 2013). In an international review of telepractice, encompassing 578 reports
published between 1990 and 2003, it was stated that, due to increased demands for accessible
and efficient healthcare, an aging population, and the obstacles in retaining home-visiting
health professionals, the development of TP services took place in developed countries. Low-
cost technologies and high internet availability have made telepractice a more affordable

treatment choice. However, limitations have also been reported, including the lack of
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protocols, guidelines, and standards; the need for evaluation; ethical considerations; usability;

and economic considerations (Koch, 2006).
6.6 Telepractice in the Context of Speech and Language Therapy

Telepractice is used in many countries around the world, including the United States of
America, Canada, Greece, Ireland, the UK, and Japan, for a range of impairments, from
neurogenic communication disorders and paediatric speech and language impairments to
dysphagia and stuttering (Mashima & Doarn, 2008). As a result, many speech therapy
professional organisations have published position statements regarding telepractice (e.g.
American Speech Language Hearing Association, 2013; Canadian Association of Speech

Language Pathologists and Audiologists, 2006).

In Saudi Arabia, there are no existing laws or specific regulations regarding TP services, and
thus no position statements or guidelines exist. Therefore, it is assumed that the same
regulations and laws that exist in traditional health services generally pertain to telepractice.
In other words, SLTs who utilise TP must conform to the same regulations and laws as those

who practice face-to-face.
6.7 Telepractice Delivery Models

As research has progressed in the field of telepractice speech-language therapy intervention,
three different-yet-related models of TP speech and language therapy have emerged:
synchronous, asynchronous, and hybrid methods of TP intervention (Mashima & Doarn,

2008).
6.7.1 Synchronous

In this service delivery mode of telepractice, the SLT and the client can interact in a direct
manner (real-time) via audio or video technologies, such as the telephone or video
conferencing, for the purpose of diagnosis, assessment, or intervention. Common modes for
connection include audio conferencing, chat, white boarding, instant messaging, and
application sharing. One example of synchronous services includes the real-time conduction
and interpretation of video- fluoroscopic studies and assessment and treatment via video

conferencing.

Video conferencing can be conducted in several ways, given that broadband connections have
become increasingly widespread and available to the public (Dudding, 2009). Video

conferencing technology includes a range of options, from dedicated video conferencing
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equipment, such as products from companies like Polycom, to commercially available
equipment such as laptops, tablets with built-in webcams, microphones, and speakers
(Flemings, Brown & Houston, 2013). Once the hardware is obtained, the only additional
requirements are an internet connection and video conferencing software (e.g. Skype and

FaceTime) (Fischer et al., 2016).

Communication, problem solving, and behaviour modification are of a dynamic nature, and,
therefore, in the field of SLT, synchronous transmission for ‘real-time’ interactive evaluation
and treatment of communication disorders is often desired (Mashima & Doarn, 2008). The
focus of this thesis is on video conferencing, wherein visual and auditory information is
transferred real-time via the internet, enabling the SLT to directly conduct activities with a
client with the provision of immediate feedback, regardless of how physically far apart the

client and the SLT are (Theodoros, 2008).
6.7.2 Asynchronous

The asynchronous, or store-and-forward, TP delivery model does not require the clinician and
client to communicate directly. Thus, in this mode, samples are collected at a convenient off-
site location. Samples can include video recordings, audio recordings, or other artefacts, such
as written documents (e.g. medical records), test protocols, client data (e.g. test protocol
results and treatment performance), and still pictures (ASHA, 2013). Once this data is
collected, it can be sent to the clinician through a variety of carriers — the internet, telephone

modems, or fax machines (ASHA, 2013).

6.7.3 Hybrid

Hybrid TP applications include combinations of synchronous, asynchronous, and/or
traditional face-to-face services (ASHA, 2013). The SLT plays a vital role in deciding what
model is used, with the aim of maximising clients’ outcomes, bearing in mind cost, ease of

use, and overall patient satisfaction (Mashima & Doarn, 2008; Xu & Lower, 2010).

6.8 Past Reviews of Telepractice Applications in the Field of Speech and Language
Therapy

Hill and Theodoros (2002) conducted a comprehensive review of the literature of TP
applications in speech and language therapy. Thirteen empirical studies were included, of
which two related to stuttering therapy, while the others reported on the application of TP

services to childhood speech and language disorders, acquired neurological communication
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disorders, and voice disorders. The authors reported that the results of these studies were
encouraging, and most of the studies included in the review concerned the overall efficacy of
telepractice. Up to the time of their review, it was noted that most TP applications of SLT had
involved investigating new methods with ‘proof of concept’ rather than substantial empirical
studies. The authors concluded that these studies lacked sufficient details to facilitate
replication and encompassed small sample sizes. They also indicated that no economic
analysis of the applications had been conducted and that SLT outcome measures were
lacking. It was argued that evaluation of the technology used is important, but no studies were
identified during the time the review was being published. Finally, they noted that TP
interventions were not applied to limited speech and language disorders. It was suggested that
future studies should investigate client and SLT satisfaction, evaluate processes and
procedures, and include a cost-benefit analysis as part of the assessment of client outcomes. It
was also pointed out that there is a need to develop protocols and guidelines in different
environments for specific client groups, with consideration of the types of technology

available to service providers and the wider community, including clients.

Mashima and Doarn (2008) conducted an extensive literature review on the application of
telepractice in SLT with adults and a small number of studies with children. They reviewed
40 studies investigating disorders relating to adult neurogenic communication, fluency, voice,
dysphagia, and childhood speech and language disorders. The authors focused their
discussion on several topics, such as the technology used in TP delivery, client and SLT
satisfaction, advantages of telepractice, challenges and barriers to the application of TP, and
future directions. It was suggested that telepractice is a feasible and effective method for
providing remote SLT services. However, it was pointed out that the studies reviewed were
primarily comprised pilot studies and anecdotal accounts of TP applications rather than large,

well-controlled, randomised clinical trials.

Reynolds, Vick and Haak (2009) conducted a narrative review of 29 studies, which were
analysed using a quality assessment checklist. These studies focused on assessment and
treatment with both adult and child populations as well as an unspecified population. The
authors concluded that the results achieved through telepractice and in-person service delivery
models were equivalent, though many of the studies commented that telepractice cannot
completely replace face-to-face services; rather, it is recommended as a complement to face-

to-face services. These findings were in line with the Theodoros’ (2012) review, which
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encompassed 19 studies regarding adult neurogenic communication, voice, stuttering,
dysphagia, and laryngectomy disorders and four studies about paediatric speech, language,

and literacy disorders.

It should be noted that the aforementioned studies were primarily focused on adults, with less
emphasis on the paediatric population. In response to this bias, a systematic review was
conducted by Wales, Skinner and Hayman (2017), with the aim of investigating if telepractice
SLT interventions are as effective as traditional face-to-face delivery for primary school-age
children with speech and/or language difficulties. Seven articles were included in the review,
and results revealed that both TP and face-to-face participants made significant and similar
improvements when treatment effects were assessed through five of the six outcome
measures. Findings showed that there is limited but promising evidence to support
telepractice for delivering speech-language pathology intervention services to school-age
children. However, the authors commented that more rigorous study designs are required to

support the efficacy of telepractice for this population.

Finally, a review by Taylor et al. (2014) focused on the role of telepractice in providing
assessments for the paediatric population. In their systematic review, five articles were chosen
for analysis. These studies aimed to assess the efficacy of TP using method comparison
techniques and thus to investigate the validity and/or reliability of speech and language
assessment via telepractice. One study considered the screening of speech and language using
formal tools (Ciccia et al., 2011), while the remainder conducted full assessments using both
formal and informal methods (Eriks-Brophy et al, 2008; Waite et al., 2006; Waite et al., 2010;
Waite et al.,, 2012). Four papers investigated the assessment or screening of speech,
particularly articulation, oromotor function, and speech intelligibility (Ciccia et al., 2011;
Eriks-Brophy et al., 2008; Waite et al., 2006; Waite et al., 2012), and three papers examined
assessment or screening of receptive and expressive language (Ciccia et al., 2011; Eriks-

Brophy et al., 2008; Waite et al., 2010).

The authors noted that comparing studies was not an easy task, as they varied in terms of
participant groups, assessment tools used, statistical analysis, and the TP equipment
incorporated. They criticised the statistical analysis utilised to measure agreement in the
identified studies, as they incorporated the use of Pearson’s r, which is indicative of
correlation not agreement, percentage agreement, which is regarded as an informal measure,

or kappa statistics, which can be difficult to interpret, with only two studies using more
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rigorous statistics to calculate agreement, particularly the Bland-Altman Limits of Agreement

method (Bland & Altman, 1999).

The studies reviewed indicated some evidence that telepractice can be used to make valid
assessments of oromotor function, speech intelligibility, and language. It was found that
articulation screening via TP is valid; however, results were contradictory in the case of full
articulation assessment. As for reliability, intra- and inter-rater reliability was satisfactory for
all speech and language tasks, except for oromotor tasks; however, oromotor tasks had
reduced reliability, even when assessed face-to-face. There were contradictory findings
between the two modalities for individual oromotor tasks, judgment of individual speech
sounds, detection of pluralisation, and discriminating between similar sounding words, which

are regarded as clinically important (Taylor et al., 2014).

Evidence regarding satisfaction was extremely limited, with only one study reporting parental
satisfaction, and no studies reporting child or clinician satisfaction at the time of writing. The
authors concluded that, if evidence exists to support the validity and reliability of speech and
language assessment via TP, it is probably not yet adequate to guide clinical practice or policy

development (Taylor et al., 2014).

It was noted that, among these reviews, no research has been published on the viability of
video conferencing for the assessment of children who stutter, although there have been

studies regarding stuttering therapy conducted via TP.

6.9 Potential Benefits and Limitations of Telepractice
6.9.1 Potential benefits

6.9.1.1 Benefit of meeting unmet needs

As stated earlier, shortages of SLTs in Saudi Arabia continue to be a problem, an issue shared
by many countries around the globe (Wylie et al., 2018). One of the foremost advantages of
telepractice is that it improves access to services by eliminating the need for proximity. In the
United States, medical rehabilitation facilities are faced with vacancies in speech-language
therapy positions, resulting in individuals with communication disorders not receiving
necessary intervention (Edwards, Stredler-Brown & Houston, 2012; Juenger, 2009; Polovoy,
2008). To tackle this issue, many school districts, hospitals, and private practitioners are using
telepractice to provide SLT services for individuals who would otherwise go without these

services (Brady, 2007; Juenger, 2009; Polovoy, 2008; Tucker, 2012).
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Shortages of SLTs have significantly impacted upon school settings in rural communities
(Crutchley & Campbell, 2010). Telepractice has been successfully used in certain school
districts to provide students with SLT services (Grogan-Johnson et al., 2013). In a description
of TP use in public schools, (Polovoy, 2008), institutions using basic internet technology to
conduct SLT sessions via video conferencing, or those that sign contracts with private
companies to do so, have reported successful outcomes for individuals who otherwise would

have been forced to go without treatment.

In the case of Saudi Arabia, SLT services in schools are non-existent; the only way to access
SLT services is either in healthcare settings or private practice. Since in-person treatment is
not an option for schools, telepractice could fill the gap by connecting SLTs to schools, thus

meeting the communication needs of students.

In addition to improved access and reducing time and distance concerns, telepractice may
assist in the coordination and continuity of care as it permits the transferral of comprehensive
information, regardless of physical location (Buchanan, 2002). It can also aid clients in
receiving weekly services that otherwise would have been unviable due to lengthy travel
times resulting from traffic congestion (Verdon et al., 2011). In many cases, clients prefer
telepractice to the face-to-face modality due to its convenience, time savings, and reduction in
transport costs (Mashima & Doarn, 2008; Theodoros, 2011). In addition, TP treatment can
have stronger generalisation gains than face-to-face clinic-based treatment (Burgess et al.,
1999; Mashima & Doarn, 2008; Theodoros, 2011), making the TP delivery model beneficial
not only to those from rural and remote areas but also metropolitan clients who find it

problematic to attend face-to-face sessions.

Other situations where telepractice may be preferable to the face-to-face delivery model is, for
example, in the case of assessment, where changes in routine, such as travelling or interacting
with strangers in a waiting room, may be stressful, especially for individuals with
developmental disabilities (Tyler & Tolbert, 2002). Exhibiting such anxiety could be
misleading, as said behaviour may not accurately reflect how a client thinks, acts, and
responds on a day-to-day basis. The provision of services to clients in their functional
environments, considered best practice in many areas of rehabilitation (McCue, Fairman &
Pramuka, 2010), is supported by the World Health Organization (WHO) intervention
framework (WHO, 2001). Thus, telepractice has the potential to improve client outcomes by
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targeting their functional environment, sustaining services, facilitating self-management, and

reducing costs.
6.9.1.2 Benefit of reduced cost

Telepractice technology offers access to, and the availability of, expertise at minimal costs
(Miller et al., 2006). Despite the many studies incorporating video conferencing using
custom-built systems, there is also the option of using low-cost consumer-grade equipment,
e.g. personal computers or tablets with in-built cameras using home internet connections.
However, there is limited evidence supporting the use of PC-based video conferencing for
disorders that require high-fidelity audio signals, such as speech and voice, including
stuttering (Keck & Doarn, 2014). It has also been noted that, although TP treatment may be
less expensive than face-to-face SLT services, for some families the contrary is the case,
particularly when there are limits on financial reimbursements for TP services by private

health insurers.
6.9.2 Potential limitations
6.9.2.1 Reliability and validity

With regard to assessment, the validity and reliability of a new TP assessment is an important
concept to address when evaluating services, as it is considered useless if the TP assessment
does not evaluate the same construct as a face-to-face assessment, regardless of its potential

benefits (Russell et al., 2017).

One factor that may threaten the reliability and validity of an assessment carried out via the
TP model is the chance of interaction between the construct being tested and the medium
utilised to test it (Buchanan, 2002). Therefore, the veracity of this model should be explored

using rigorous designs prior to its implementation in clinical settings.

Another factor that may affect validity and reliability is how comfortable clients are with
technology, as this could lead some to respond differently to measures when compared to

face-to-face services (Sharma et al., 2013).
6.9.2.2 Security, privacy, and confidentiality

Privacy and confidentiality of clients is central when providing healthcare services, including

SLT services (Cohn & Watzlaf, 2011). The provision of SLT services via the TP model poses
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unique challenges in terms of privacy and confidentiality when compared to face-to-face

service provision.

For example, with regard to assessment, SLTs produce written reports that are stored and
used according to ethical guidelines. In the case of TP assessment, instead of a written report,
an electronic document is produced along with a video recording of the session if needed,
which is captured by the video conferencing software used to carry out the session (Houston,
2013). Digital versions of sessions may be helpful for interventions as well as for educational

and research purposes. However, they pose confidentiality and privacy challenges.

In addition, during video conferencing, a client’s privacy may be physically breached, for
example, if non-clinical personnel can hear part of a session conducted via telepractice due to
an open door, the transmission of sound between rooms, or a colleague unexpectedly entering
the room, or as a result of the presence of a non-authorised person (e.g. a family member)
hearing and/or seeing part of the sessions at the client’s side (Watzalf & Cohn, 2011).
Therefore, clients should report who will be present at their side when they receive TP
services, a camera may be used to scan the environment of the SLT to confirm privacy, and
the identification of persons in rooms at both sides should take place before conducting a

telepractice session (ASHA, 2013).

Telepractice sessions are usually conducted via video conferencing software such as Skype
and FaceTime, and the use of such software, although it may seem convenient and affordable,
could contradict the Health Insurance Portability and Accountability Act of 1996 (HIPAA), as
they pose security threats, given that not all video conferencing software protects data privacy
or is securely encrypted. Therefore, prior to the use of any video conferencing software, SLTs
should consider whether the video and or/audio transmissions and any other information
shared via video conferencing will be kept private and secure and will comply with HIPAA

requirements (Watzalf & Cohn, 2011).

As a risk management measure, SLTs should obtain informed consent from their clients,
which fully describes the equipment and services to be delivered, the differences between
services delivered via telepractice as opposed to services delivered face-to-face, the client’s
right to return to face-to-face services at any time, any adaptions that will be made in

assessment protocols, and potential confidentiality and security issues (ASHA, 2013).
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6.10 Acceptability of and Satisfaction with the Telepractice Model

As stated earlier, telepractice may improve client outcomes and help alleviate barriers of
distance and travel. However, for this model to be effective, it is critical to evaluate end users’
insights into the acceptability of and satisfaction with TP services in order to facilitate their

ultimate clinical uptake and success (Krupinski et al., 2008).

In the case of assessment, which is the focus of this thesis, few studies obtained information
from children and/or their parents regarding their satisfaction with TP assessment. In Ciccia et
al. (2011) and Whitehead et al. (2012), high levels of satisfaction were reported. Parents
expressed that they were willing and interested in using TP services in the future and were
happy about the audio and video quality of the sessions. Sutherland et al. (2017) reported that
parents and their children were comfortable with the TP assessment. Although most parents
were positive regarding their experiences, a few parents expressed their concerns regarding
telepractice and reported that they would not be interested in pursuing this service delivery
model in the future. This finding is contradictory to that of Ciccia et al. (2011), where parents
preferred to receive screening services via telepractice rather than attending a face-to-face

appointment.

Sutherland et al. (2017) also surveyed SLTs regarding telepractice audio and image quality, in
addition to issues around the child, clinician, and technological aspects. It was reported by
SLTs that no child, SLT, or technological issues precluded the assessment. SLTs ratings of
audio and video quality were good for 74% and 83% of the time respectively. SLTs reported
that they overcame technological issues such as low volume and words cutting out by
repeating instructions and speaking more loudly. However, it is thought that results from a
certain study cannot be generalised to others, as each is influenced by the assessment
procedure incorporated, technology chosen, internet connectivity, infrastructure, and human
resources. These factors, coupled with cultural factors, may influence perceptions about and
acceptance of the adoption of the TP model to provide SLT services (Mansouri-Rad et al.,
2003; Williams, May & Esmail, 2001). In addition, to our knowledge, there has been no
investigations of client or parent satisfaction with stuttering assessment services delivered via
telepractice. Furthermore, the aforementioned studies only collected satisfaction information
post-assessment, with no study examining both the pre- and post-assessment perceptions.
Considering that pre-conceptions of a service may have an impact on the willingness of

clients to take up the service, this is thought as being an essential additional aspect that should
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be part of an evaluation of patient perception and satisfaction with TP services (Sharma et al.,

2013).
6.11 Telepractice Applications in Speech and Language Therapy

Some studies investigated assessment procedures, while others focused on treatment. Some

targeted adults, with fewer studies focusing on children (Houston, 2013).

Research studies have investigated the feasibility, efficacy, and effectiveness of using
telepractice in a variety of settings; they have used it to provide screening, assessments, and
treatments to several adult and child populations. In the following section, the results of these

studies are discussed, with the final section dedicated to the use of telepractice in stuttering.
6.11.1 Telepractice applications of adult speech and language disorders
6.11.1.1 Assessment

A study by Brennan et al. (2004) aimed to measure the performance of adults with acquired
brain disorders on standardised SLT assessments conducted under two conditions: face-to-
face and video conference settings. For the purpose of the study, 40 participants were
assessed using story-retelling tasks. The two stories were selected randomly, and all
participants were randomised and tested in both conditions. Additionally, the authors
surveyed participants to measure their satisfaction with the TP service provided. Results
indicated no significant differences in outcomes and a high agreement (93%) between the two
conditions across all subject variables (e.g. age, gender, and experience with technology).
Additionally, participants expressed a high level of interest in using telepractice in the future.
It was concluded that story-retelling performance was not affected by settings but that further

research is warranted (Brennan et al., 2004).

Another study by Palsbo (2007) investigated the equivalence of video conferencing
assessment of 24 post-stroke patients diagnosed with aphasia using the Boston Diagnostic
Aphasia Examination (BDAE). A double-crossover agreement study was conducted, and
participants were randomised to a TP or face-to-face administration. Results indicate that
clients’ functional communication could be assessed reliably using the TP model (95%

agreement in each functional communication measure regardless of assessment site).

In another study by Hill et al. (2009b), which examined the influence of the severity of
aphasia on TP assessment, the Boston Diagnostic Aphasia Examination (BDAE) and Boston

Naming Test (BNT) were used for 32 patients with aphasia who were assessed
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simultaneously. Participants were grouped according to their aphasia severity and were
randomly assigned to face-to-face and TP conditions. In addition to the random allocation of
participants, two SLTs were randomly assigned to one of the two assessment conditions.
Results revealed that inter-rater agreement, in most cases, was above 90%, and it was
concluded that the efficiency of telepractice assessment was not influenced by the severity of

aphasia, except for a few tasks (such as the ability to assess naming and paraphasia) (Hill et
al., 2009b).

The validity and reliability of the dysarthria assessment via telepractice was also explored. In
this regard, 24 adults with dysarthria were assessed using standardised and informal
assessments conducted via a purpose-built TP system. As in the aforementioned study,
participants were assessed simultaneously via the TP system and face-to-face conditions.
Results indicated clinically acceptable inter-rater agreement of 80 to 100% between SLTs in
face-to-face and TP conditions, in addition to high intra- and inter-rater reliability of test
components. It was concluded that assessment of dysarthria using telepractice is valid and

reliable (Hill et al., 2009a).

The validity and reliability of assessing apraxia of speech using telepractice was investigated.
Assessments administered face-to-face and via TP were scored simultaneously by two SLTs.
The results of the study indicated no significant differences between the subtest scores for the
two environments. While considering the small sample size, the authors suggested that

reliable and valid assessment of apraxia was feasible using telepractice (Hill et al., 2009).

Ward et al. (2009) simultaneously assessed ten post-laryngectomy patients for swallowing,
stoma, and communication status via a distant clinician using a purpose-built video
conferencing system and via a second clinician who was present with the patient. A
satisfaction questionnaire was also completed. Results revealed high agreement between the
two SLTs and high satisfaction for both patients and clinicians. The authors emphasised that
image quality obtained via the camera was rated lower than direct observation, but it was

sufficient to assess the stoma and the status of the voice prosthesis.

Ward et al. (2011) investigated the validity of conducting dysphagia assessments with 40
participants. Participants were assessed simultaneously by a face-to-face SLT and a TP SLT
via a custom-built video conferencing system. Assessment material, comprised Clinical
Swallowing Examination protocol, was delivered via the video conferencing system, and an

assistant at the patient’s end was present to facilitate the assessment. Results revealed
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acceptable clinical agreement in both face-to-face and TP conditions. While the authors
supported the validity of conducting assessments through telepractice, they pointed out that

complex diagnostic conditions should be evaluated in a traditional face-to-face setting.
6.11.1.2 Therapy

In a study by Lasker et al. (2010), a 28-year-old patient with aphasia and apraxia received
SLT therapy sessions that lasted 50 minutes, four times per week, for a total of 12 months.
Two sessions per week were conducted in person and two sessions via Skype. Results
revealed that the outcomes were similar in both conditions (i.e. TP and face-to-face) (Lasker

et al., 2010).

Another study by Goldberg, Haley and Jacks (2012) examined the effects and generalisation
of modified script training intervention via telepractice. Two aphasic patients, trained in
relevant scripts, participated in a three-day-per-week intervention, whereby training on each
script lasted for three weeks. Participants enjoyed a combination of face-to-face and TP
sessions delivered via Skype. Both participants demonstrated improvement, and it was
concluded that telepractice is a viable method for script training (Goldberg, Haley and Jacks,
2012).

A study by Mashima et al. (2003) investigated the effectiveness of delivery of voice therapy
via telepractice, compared to conventional face-to-face delivery. Seventy-two (34 male and
38 female) individuals took part in this study, were randomly assigned to either the TP setting
or the face-to-face setting, and then matched according to their diagnostic category. For each
group, baseline measures were obtained, and treatment methods and facilitating techniques
were consistent for both face-to-face and telepractice (measures included the Perceptual
Judgments of Voice Quality). Each participant recorded both pre- and post-treatment samples.
Each individual’s sample was then presented with its matched diagnostic pair from the other
group, and two SLTs determined which sample demonstrated better voice quality. Live voice
samples of a sustained /a/ were also obtained and analysed on the Visi-Pitch II system. No
significant differences were found between the face-to-face and TP settings; therefore, it was

concluded that telepractice would be an effective model to deliver voice therapy.

Thirty-four patients with Parkinson’s disease were treated for voice disorders via telepractice

services. The data for pre- and post-treatment measures revealed significant progress, with no
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major difference between outcomes for participants assigned to face-to face and TP

conditions (Constantinescu et al., 2011).

6.11.2 Telepractice applications to paediatric speech and language disorders
6.11.2.1 Assessment

Fairweather et al. (2004) investigated the assessment of the language, speech, and oral motor
functioning of 13 children aged 6 to 14, using both informal and standardised tests via
telepractice, with formal assessments including the Goldman-Fristoe Test of Articulation
(Second Edition) (GFTA-2) and the Clinical Evaluation of Language Fundamentals (Third
Edition) (CELF-3) and informal assessment encompassing an informal conversational speech
sample analysis and oromotor assessment. Assessments were conducted and rated via video
conferencing, in addition to being simultaneously rated by another SLT who was present with
the child. The face-to-face SLT also had the role of adjusting equipment and stimulus material
upon request from the TP clinician. Results were encouraging, as there was total agreement
between the two SLTs 69% of the time on the severity of articulation disorders and 92% on
the severity of language disorders. Further, 69% agreement was achieved for individual
subsets of the CELF-3, with the authors pointing out that discrepancies were due to subjective
scoring and the difficulty to accurately differentiate spoken words by children; it was often
not clear whether the difficulty in discerning spoken words resulted from poor audio quality
during video conferencing or the low intelligibility from the children. Regarding articulation
assessment, it was noted that discrepancies in SLTs’ judgment were evident in participants
with severe articulation disorders and with certain classes of sounds, which made the authors
recommended that the TP system should be used for mild cases as opposed to moderate or
severe ones. Finally, with regard to informal assessment, particularly oromotor assessment,
the authors pointed out that assessment was not smooth, as problems such as sufficient
viewing angles and poor lighting made some tasks difficult to complete (Fairweather et al.,
2004). This raises an obvious yet noteworthy point: not all telepractice assessment tasks or

tools can be administered in an effective manner.

A pilot study assessing oral-motor structure and function and articulation was carried out by
Waite et al. (2006). This study included six children between the ages of four and nine who

had speech impairments. These children were simultaneously assessed using a video
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conferencing system. The results were positive, in that the agreement between face-to-face
and video conferencing was 91% for the oral-motor tasks, 100% for speech intelligibility, and
92% for single-word articulation. As in the aforementioned study, it was reported that
discrepancies amongst ratings were probably due to technical and methodological problems,
such as positioning the children to achieve camera angles (Waite et al., 2006). The authors
argued that a movable web camera with a zoom function may increase reliability. Another
reason for the discrepancy between scores may have been due to the subjective nature of oral-
motor ratings rather than the TP model. The researchers stated that further investigation of

other client groups and larger sample sizes was necessary (Waite et al., 2006).

Ciccia et al. (2011) conducted a feasibility study of providing speech, language, and hearing
screening to 411 children up to the age of six using Skype at two primary care clinics in
Cleveland, Ohio. The children were living in heavily populated urban areas and were
screened during scheduled doctor visits. Hearing screenings included administering
tympanometry for children of all ages, Distortion Product Otoacoustic Emissions (DPOAE)
for children up to three years old, and behavioural audiometry for children aged three to six.
Speech and language screening consisted of administering the Receptive-Expressive
Emergent Language Test (Third Edition) (REEL-3) for children up to three years old and the
Screening Kit of Language and Development (SKOLD) for children two-and-a-half to six
years old. Results revealed high levels of family satisfaction with the screenings, and, out of
the children who failed screenings, 72% of parents scheduled appointments for
comprehensive evaluations. Good reliability for both hearing and speech-language screenings
was reported; however, the reliability calculation was comprised small samples of
participants, e.g. n=10 participants were included in the reliability analysis for speech and

language screenings.

Eriks-Brophy et al. (2008) delivered speech and language assessments to seven aboriginal
children aged between 4 and 12 in a remote area of Canada via telepractice. The authors used
the GFTA-2 for speech assessment and the Peabody Picture Vocabulary Test (Third Edition)
(PPVT-3), Preschool Language Scale (Fourth Edition) (PLS-4), Clinical Evaluation of
Language Fundamentals (Fourth Edition) (CELF-4), and Expressive One-Word Picture
Vocabulary Test (EOWPVT) for language assessment.

High mean percentage agreement between conditions for language assessment occurred (98—

100%). However, a less favourable percentage agreement was achieved for GFTA-2, while
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discrepancies were noted in CELF-4 (detection of plurals) and GFTA-2 (judgement of

individual speech sounds).

The results of this study demonstrated the potential of telepractice for language assessments,
but it was unclear what TP system was used, and the very small numbers meant that
replication was required and generalisation was precluded. It was noted that there was an
increased need for repetition during TP assessment, which consequently increased the time of
the assessment, which, in turn, may threaten the validity of a standardised test, especially if
that test allows a limited number of repetitions (Eriks-Brophy et al., 2008; Taylor et al.,
2014).

The authors observed that children’s participation improved due to their enthusiasm and
curiosity about TP technology. This was apparent when children were asked about their
preferred screening method, in contrast to their parents, who preferred face-to-face
assessment. This discrepancy in opinions illustrates the importance of conducting research
into understanding both parents’ and children’s satisfaction with telepractice, which is one of
the focal points of this thesis; as the SLT profession is family-centred in nature, understanding
both views will aid in balancing the service preferences of both parents and their children
when planning assessment services (Crais, Roy & Free, 2006; Eriks-Brophy et al., 2008;
Taylor et al., 2014).

A study by Waite et al. (2010) aimed to validate the use of CELF-4 via telepractice using a
custom-built internet-based TP application with store-and-forward capabilities and touch
screen at the child’s end. Picture stimuli were in digital format, with the use of audio
recording of the stimuli for one subtest assessment and live presentation of the remaining
three subtest materials. Twenty-five children between five and nine years old were assessed
using the core language subtests of the CELF-4. Each child was simultaneously assessed via
telepractice and face-to-face, while assessments were administered by either a TP or face-to-
face SLT but were simultaneously rated by both SLTs. Results were positive, as no
significant difference was found between the telepractice and face-to-face total raw scores and
scaled scores for each subtest of the CELF-4. Weighted kappas revealed very good agreement
on the individual items, total raw scores, scaled scores, core language score, and severity
level. As for intra- and inter-rater reliability by means of intraclass correlation analysis, very
good reliability was achieved on all measures. However, Taylor et al. (2014) indicated that

the study had limitations since it was conducted in two rooms in the same building of a
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university clinic under ideal conditions, rather than in a real-world setting. In addition, the
custom-built equipment and completion of the study in a research setting limited its
applicability to clinical settings, while no client or clinician satisfaction was reported on.
Finally, the studies did not include comparisons of child behaviour across face-to-face and

online conditions (Sutherland et al., 2017).

A more recent application of CELF-4 via telepractice took place in a rural area of New South
Wales, Australia (Sutherland et al., 2017). A TP SLT delivered the core subtests of the CLEF-
4 to 23 school-age children aged between 8 and 12 in a remote hub using video conferencing.
A second SLT, located in the same room as the student, facilitated the assessment (e.g.
turning on the computer and logging into the site) and co-scored the subtests. Compared to
Waite et al. (2010), this study went one step further by including a behaviour observation
checklist for children, a satisfaction questionnaire for parents, and SLT ratings of audio and
video quality in the TP assessments. Finally, the study used commercially available
equipment and software rather than custom-built software. Good agreement on all measures
of the CELF-4 was found, including the severity of language disorders. In addition, inter-rater
reliability in the TP and face-to-face conditions was high (correlation coefficients ranged
from r=0.96-1.0 across the subtests). Comparable levels of attention, distractibility, and
anxiety were noted across the two conditions (TP vs. face-to-face), measured by the
behaviour checklist, and parent reports were largely positive. It should also be noted that,
compared to previous studies, the agreement analysis incorporated more rigorous statistics, as

they utilised the Bland and Altman method (Bland & Altman, 1999).
6.11.2.2 Therapy

Grogan-Johnson et al. (2010) conducted a pilot study in which they provided SLT services
incorporating telepractice to four schools in rural Ohio and compared the progress made by
school-age children under two conditions (face-to-face and telepractice). The children,
divided into two groups, either exhibited articulation, language, and/or fluency disorders. In
the first group, 17 children received treatment via telepractice for four months and then
subsequently received face-to-face therapy for four months, whereas, in the second group, 17
children received face-to-face treatment for four months and then subsequently received TP
treatment for four months. The outcome measures were student progress, participant
satisfaction, and any interruptions to service delivery. Results, indicated by means of

quarterly progress reports, revealed that students from both groups made similar progress, and
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there was no significant difference in GFTA-2 score between students in the two treatment
groups. In addition, satisfaction surveys indicated that students and parents supported the use

of telepractice to deliver SLT services.

In a follow-up study by Grogan-Johnson et al. (2011), telepractice delivery of speech sound
intervention for 13 school-age children between the ages of 6 and 11 was compared with
standard face-to-face delivery. Students received speech sound intervention using computer-
based materials provided either through TP or face-to-face intervention. Students in both
service delivery models made significant improvements in speech sound production, and it
was concluded that the TP model could be an effective and efficient way of providing speech
sound intervention to school-age children. On the other hand, the authors pointed out that
their small sample size and non-laboratory environment precluded generalisation and that

larger scale research trials need to be conducted.

Fairweather, Lincoln and Ramsden (2016) investigated the efficacy of delivering telepractice
therapy programmes using low-bandwidth internet to preschool and primary school children
(aged 3-12) attending schools in rural New South Wales, Australia. Their sample
encompassed 19 children who received therapy via different video conferencing software
(Skype, Facetime, and Adobe Connect). As part of their study, they also investigated parents’
views, via semi-structured interviews with five parents, of how feasible and acceptable the
programme was. In coupling outcome data with parental views, the results indicated that the

TP model was feasible and acceptable.
6.11.3 Telepractice applications in stuttering management

The use of telepractice to provide stuttering therapy for different age groups is not
uncommon, particularly in countries with relatively small populations that are spread out over
a large physical area (e.g. Australia) (Packman & Meredith, 2011). When reviewing the
literature concerning TP applications for people who stutter, it consists of 1) anecdotal
reports, 2) studies that utilised low-tech means of communication, particularly the telephone,
to deliver stuttering therapy services, and 3) studies that utilised high-tech means of
communication, particularly video conferencing studies or stand-alone internet therapy

programs. In the following sections, the relevant literature is reviewed.
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6.11.3.1 Anecdotal reports

In 2000, Kully produced a case report describing the experience of providing a follow-up
service for an adult client using dedicated video conferencing facilities. Prior to commencing
the follow-up sessions, the client received intensive residential treatment at the Institute for
Stuttering Treatment Research (ISTAR) in Edmonton, Canada. During the follow-up period,
the client had regular sessions via telepractice that decreased as time progressed, while
reporting his satisfaction with the TP method. This study is regarded as the first to report that
video conferencing is adequate for deciding the presence or absence of a stuttering moment,
although the report was anecdotal in nature and no data was recorded to support the study

(Lowe, O’Brian & Onslow, 2013).

Later, Kully (2002) also examined the use of telepractice at ISTAR; this time, with more
cases and a wider age range, Kully (2002) reported that over 80 TP sessions had been
administered to clients ranging from 3 to 38 years old, with the main motive for adopting
telepractice as a service delivery model being the unequal distribution of specialised services.
The majority of case treatments were conducted by combining clinic-based treatment with the
TP model. Clients were required to travel to telepractice locations, which were either schools

or community centres that were equipped appropriately.

Kully (2002) reported that clients and their families were satisfied with telepractice, as they
thought that, when compared to travelling to Edmonton to receive treatment, it saved time and
money. Certain challenges were apparent, however, stemming from the fact that children
were not physically present in the clinic room. For instance, SLTs found it difficult to present
resources such as games or activities; instead, families used materials from their homes
during the session. SLTs were also not able to directly demonstrate treatment procedures with
the child; consequently, SLTs worked indirectly with parents by providing detailed
instructions and feedback, specifically with regard to certain problem-solving skills. Both
children and adults adapted quickly to the video conferencing system, and building rapport

was not a challenge.

Kully (2002) commented extensively on the audio and video quality of sessions. In cases of
poor bandwidth, SLTs conducted sessions using audio signals only, as low bandwidth mainly
affects visual quality. In this regard, the telephone served as a last-resort backup in case
bandwidth proved insufficient. Another technical challenge was the delay in transmission

time, for which the SLTs compensated by pausing before responding; however, there
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remained a concern that this lag may affect the appraisal of stuttering moments (e.g. subtle
silent prolongation). Kully (2002) concluded by raising issues related to the need for client

privacy and confidentiality, together with consent, liability, and licensing.

6.11.3.2 Low-tech telepractice applications in stuttering management

Treatment of preschool children who stutter

Three studies have reported on the telephone delivery of treatment for young children who
stutter, the first of which was Harrison, Wilson and Onslow (1999), a case study of a five-
year-old boy with a history of stuttering who was situated in the UK and was being treated
from Australia using the Lidcombe Program. The way the programme is usually delivered
was modified to make it amenable for remote use; it involved telephone consultations, along
with video and audiotapes delivered by mail, so as to enable the clinician to monitor and
evaluate progress. Instead of weekly contact, consultations occurred at a mean rate of 1 every
11.5 days, with reduced times of a median of 45 minutes instead of an hour. Pre-treatment
%SS was from 12.4 to 17.7% syllables stuttered. After 25 phone calls over a period of nine
months, the subject reached near zero stuttering, which was maintained for 23 months of post-
treatment. Harrison, Wilson and Onslow (1999) argued that the subject’s stuttering was
effectively controlled for a clinically significant time and that, given the subject’s age, this
could not be attributed to natural recovery. However, it should be noted that 25 telephone
consultations were needed for Stage 1 to be completed, which is higher than the usual number
conducted in the original programme. Moreover, this study precludes generalisation, as it

utilised a single case study design (Lowe, O’Brian & Onslow, 2013).

In an attempt to gather further evidence on applying the Lidcombe Program from a distance, a
Phase I trial evidence study was carried out by Wilson, Onslow and Lincoln (2004) using a
series of case studies. As in the previous study, Wilson, Onslow and Lincoln (2004) used the
telephone to deliver therapy, i.e. although the authors acknowledged the preference of video
conferencing over low-tech technologies, infrastructure must be adequate to carry out therapy
with such a method, which was not the case at that time. Hence, video conferencing will not
improve access to patients who are isolated from regular access to SLT services. Wilson,
Onslow and Lincoln (2004) followed the same modifications as those applied in Harrison,

Wilson and Onslow (1999), with the addition of video tapes being provided to the parents for
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training along with telephone consultations. As in Harrison, Wilson and Onslow (1999), the
number of phone consultations required to complete Phase 1 of the therapy (27) was higher
than in a clinical setting. For the five children in the study, with an age range of three years
and five months to five years and seven months, stuttering pre-treatment was from 2—-20 %SS.
Data for four children was also available 12 months post-treatment, which was 0.2, 0.6, 1.3,
and 1.4%SS, thus suggesting that the method of treatment was viable. However, due to the
study design, the extent to which natural recovery contributed to the results is difficult to
assess, unlike in randomised early stuttering interventions. It should be noted that the study
initially recruited eight families; however, three families dropped out of the study, and this
high dropout rate (38%) provides an indication of the acceptability of the TP model when

delivering intervention to families residing in rural areas (Lowe, O’Brian & Onslow, 2013).

With regard to a Phase II trial of telepractice delivery of the Lidcombe Program using the
telephone, a study was conducted by Lewis et al. (2008), who evaluated the efficacy of TP
delivery of the Lidcombe Program using a randomised controlled study design that compared
a treatment group with a non-treatment group. As in the previous studies, the programme was
delivered using low-tech technology, i.e. the telephone, the justification for which was that
more advanced technology was not available at that time. Compared to Wilson, Onslow and
Lincoln (2004), the study dropout rate was less (18%). Initially, the study started with nine
children in the treatment group and 13 in the control group; however, they ended up with
eight in the treatment group and ten in the non-treatment group nine months post-
randomisation. The mean %SS was 6.7 for the treatment group and 4.5 for the control group
at randomisation. Mean scores were 1.1%SS for the treatment group and 1.9%SS for the
control group nine months post-randomisation. As in the previous studies, given that the mean
number of telephone consultations ranged from 27-98, this study confirmed that the method
of delivery (telephone) required longer than the standard clinical method of the Lidcombe
Program. However, a satisfaction survey was distributed to parents, who commented

positively on their experience in the study.

As mentioned before, these studies incorporated the use of a low-tech method (i.e. telephone)
to deliver treatment. However, this method was believed to be viable at that time given the
convenience to SLTs, its cost effectiveness, and the fact that the clients did not have to travel
for the sessions. However, using video conferencing to deliver services may make it easier to

establish rapport, since the client and the SLT can see each other and the SLT can observe

86



subtle and covert behaviour that may be not evident when using audio alone (Lowe, O’Brian
& Onslow, 2013). Moreover, it facilitates live measurement for observing, coaching, and

modelling therapy techniques (Wilson et al., 2004).

Treatment of adults who stutter

O’Brian, Packman and Onslow (2008) conducted a Phase I trial of delivering the
Camperdown Program via telephone (for more details about CP therapy, see Section 2.4.3 in
Chapter 2). Participants comprised ten adults who stutter, and results at a group level revealed
82%SS reduction immediately after treatment and 72%SS reduction six months post-
treatment, with mean telephone contact averaging eight hours (which is less than the original
CP). It was concluded that the TP model may be a viable alternative to face-to-face delivery,
with relatively less contact with the SLT. In addition, none of the participants dropped out of
the programme during the study, although some went through illness, changed jobs, and
moved from one city to another. However, it was cautioned that long-term fluency results

were only achieved by four out of ten of the participants in this study.

Carey et al. (2010a) conducted a Phase II RCT to determine how efficient this service
delivery method was, in which 40 participants were randomised into two groups, the first
receiving standard CP in the clinic and the second experimental group receiving CP via
telephone. It was found that both clinic and telephone delivery were efficacious. In terms of
the time required to deliver therapy, it was observed that participants who received CP via
telephone required a mean of two hours less compared to the standard face-to-face group,
which was estimated to be a 20% saving per participant. These finding illustrate how cost
effective this delivery method can be, as it resulted in less treatment charges for the client and
saved clinical hours and resources for the SLT (Carey et al., 2010; Lowe, O’Brian & Onslow,

2013).
6.11.3.3 High-tech telepractice applications in stuttering management
Video conferencing

Treatment of children who stutter

Moving on to more advanced technology in delivering stuttering therapy, a viability study of

stuttering treatment on six patients with an age range of 4—19 was conducted by Sicotte et al.
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(2003) using dedicated video conferencing facilities. The service connected a Montreal clinic
with a remote tertiary centre in Québec, with treatment consisting of 12 weekly treatment
sessions initially, and then a schedule of less frequent sessions during the maintenance stage
of the treatment process. The study did not provide treatment details. However, though no
specific therapeutic method was identified, the authors pointed out that the types of therapy

used were evidenced based.

Treatment outcomes were reported based on %SS reduction. In this regard, pre-treatment
stuttering levels ranged from 13 to 36%SS, whereas post-treatment stuttering levels reduced
to a range of 2-26 %SS and post-follow-up stuttering levels ranged from 4 to 36%SS. All
participants were reported to have reduced stuttering levels immediately post-treatment and to
some degree at the follow-up assessment. Overall, SLTs were satisfied with the clinical
quality of 81% of the sessions. Sessions that were judged as less satisfactory included times
when the speech therapist found it difficult to engage with a child moving around or one who
was shy. The technical quality was reported to be moderately good, with image reported as
being the least successful technical aspect. Participant opinion was obtained using
questionnaires, and technical and clinical quality were highly rated by five of the six
participants. All participants reported confidence in the quality of treatment. In conclusion,
Sicotte et al. (2003) reported that their study supported the use of video conferencing as a
viable stand-alone service delivery method for children who stutter. It was concluded that full
assessment and treatment of stuttering in children and adolescents can be carried out

successfully via telepractice. However, no data regarding assessment was presented.

A study by O’Brian et al. (2014), conducted as a Phase I clinical trial to evaluate the delivery
of the Lidcombe Program using video conferencing, specifically via home computers
equipped with internet access and webcams, involved three preschool students, who took part
alongside their parents. The SLT did not work directly with the children when teaching
parents to do verbal contingencies, as in the standard LP therapy practice; instead, the SLT
used description and parent roleplay. Results indicated that, from pre-treatment to six months,
post-Stage 2 of the Lidcombe Program, Participant 1 reduced stuttering by 81%, Participant 2
by 99%, and Participant 3 by 69%. Parents commented that telepractice reduced travel and
cost commitments and caused no interruption to the daily routines of the affected child’s
siblings during treatment because of travel to and from the clinic. It is worth noting that these

children received a stuttering assessment by an SLT via webcam prior to commencing the
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study. However, the reliability and validity of delivering assessments via such a method was

not evaluated.

A Phase III randomised controlled trial comparing the standard Lidcombe Program treatment
and the TP Lidcombe Program treatment was conducted by Bridgman et al. (2016) in order to
determine both efficiency and efficacy. Participants were 49 children aged from 3 years old to
5 and 11 months at the start of treatment. The TP group received treatment via Skype.
Primary outcomes were the percentage of syllables stuttered at nine months post-
randomisation and the number of consultations to complete Stage 1 of the Lidcombe
Program. Results revealed insignificant difference between the two groups regarding the %SS
post-treatment and parent-reported stuttering severity, as well as insignificant difference in
rapport-building between the SLT and parents and the SLT and the children. When the
parents of children in the TP group were asked for their feedback regarding the TP model,
most parents commented that it was convenient. The authors concluded that conducting the

LP via telepractice is viable and efficacious.

Valentine (2014) assessed outcomes in stuttering intervention across three service-delivery
models, i.e. the conventional face-to-face model, the TP model, and a combination of the
face-to-face and TP model, or a ‘hybrid’ model, for two 11-year old children who stutter. The
aim was to investigate the maintenance of short-term goals via telepractice sessions. Outcome
measures were the SSI-IVs administered to each child before and after each intervention
period, the %SS calculated from weekly fluency samples obtained in each of the ten-week
intervention periods, and the administration of the CAT to assess the children’s attitudes
toward speaking. In addition, children and their parents completed a questionnaire regarding
their experience with TP therapy. Results revealed that both children demonstrated improved
fluency measured by weekly %SS, SSI-IV severity ratings showed improvement in one child
and remained consistent for the other, and parents and children had positive experiences with
intervention via TP; thus, the author concluded that telepractice may be viable for improving

and maintaining fluency.

Treatment of adolescents and adults who stutter

Telepractice delivery of the Camperdown Program via webcam has been investigated with
adolescents (Carey et al., 2012). Results from a Phase I trial with three participants were

positive. As a group, the participants demonstrated an 83% reduction in stuttering frequency
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immediately following treatment, a 93% reduction six months post-treatment, and 74%
reduction 12 months post-treatment. Further, the participants expressed their preference for

telepractice when compared to the clinic-based sessions they had experienced in the past.

A case report by Irani and Gabel (2011) reported that telepractice is effective, especially in
the maintenance phase of stuttering intervention. The participant in the study was a 21-year-
old male with a long history of stuttering, who was enrolled in an intensive three-week
therapy programme at a university clinic. Following the three-week programme, a 12-month
maintenance phase was established, which included two weekly sessions for six months and
then one weekly session for six additional months. All sessions were conducted using Skype.
Outcomes were obtained at the start and end of the intensive programme and during the two
six-month interval periods of the maintenance phase. Measures included %SS during various
speaking situations, stuttering severity as measured by the SSI-III, and the OASES to measure
attitudes and emotions. %SS across various speaking situations, SSI-III, and the OASES
decreased dramatically following the intensive programme and continued to decrease for six
months post-treatment; however, %SS minimally increased one year post-treatment. It was
acknowledged that the study had drawbacks, such as the study design (single subject), in
addition to technical breakdowns of the internet, such as delays in or complete loss of audio,
occasional freezing of the video stream, and an inability to practice transfer activities via
telepractice. However, it was concluded that the TP model was cost effective and efficient for

intervention and maintenance.

Stand-alone internet therapy programme application
Treatment of children who stutter

A recent Phase I trial of Internet-LP, with the aim of trialling parent training, was undertaken
by Van Eerdenbrugh et al. (2018). The authors reported that the construction of the Internet-
LP was carried out keeping in mind that it should resemble the standard LP as much as
possible and that parents are the primary users of the program, given that they are required to
enter data regularly and should receive individualised feedback from the programme. The
authors also mentioned that the Internet-LP was made up of two parts (unlike the standard
LP), whereby Part 1 comprised parent training, which was the focus of this paper, and Part 2
guided the parents through the rest of the treatment process after being fully trained. Eight

parents were recruited for the study and received training; after completion, the parents were
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assessed via the completion of three tasks: the first comprising questions designed to assess
their knowledge of stuttering and the LP; the second asking parents to identify their children’s
stuttering in real-time; and the third comprising 15 open-ended questions about parents’
experiences of receiving Internet-LP training. The results revealed that the parents scored well
for identifying and measuring stuttering and for knowledge about conducting practice
sessions, including how to present verbal contingencies during practice sessions, and the
authors pointed out that this trial led to adjustments and that Part 2 would be carried out. The
authors also mentioned that the main reason to develop this model was to increase access to
treatment for families who are unable to receive it or have limited access to face-to-face
contact with an SLT. However, they also noted that not all parents and children suit this

service delivery model and that some may require SLT input.

Treatment of adults who stutter

A pilot study (Erickson et al., 2012) investigated the first stand-alone (clinician-free) internet
speech restructuring programme for adults who stutter. In particular, two participants
completed a computerised adaptation of the Camperdown Program delivered through the
internet. Participants reduced their stuttering frequency by 59% and 61% after using the
programme over a period of four weeks, in addition to a reduction in self-reported SR and
situation avoidance. Results suggested the potential to reduce stuttering without any clinician
participation. Further, participants had the convenience and flexibility of accessing treatment
at any time and without visiting a clinic, thus reducing the costs associated with clinic fees,
travel, and time away from work. The programme also allowed participants to complete the
activities at their own pace. Later, a Phase I trial was reported, with results indicating that the
study provided further support for the potential of stand-alone internet programmes for adults

who stutter (Erickson et al., 2016).

A recent review by Lowe, O’Brian and Onslow (2013) provided a detailed overview of the
literature available for the application of telepractice to stuttering management. The studies
consisted of delivering stuttering treatment for young children, adolescents, and adults who
stutter, most of which have been covered in the previous sections (in addition to studies
published after the review). Strikingly, it was pointed out that, when evaluating the body of
TP stuttering management research, it entirely lacks, even with basic research methods, any
evaluation of the application of assessment methods via telepractice. As not a single study has

investigated the viability of TP stuttering assessment with any age group, particularly with
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regard to the ability of an SLT to use video conferencing to consistently and accurately

identify stuttering behaviours of both an overt and covert nature.

The authors also pointed out that there is a lack of evidence to support incorporating TP
delivery models to the stuttering management of school-age children and adolescents who
stutter, which may help in increasing access to specialist SLT services for these age groups,
given the challenges in providing services for this age group, i.e. they have limited options for
treatment due to a lack of SLT specialists with the required experience to deal with such age
groups, coupled with increased demands from school, family, and lifestyle commitments, thus
making accessing already limited services more difficult. In this regard, the authors
encouraged the use of the TP service delivery model to adolescents, as this age group has had
a high level of exposure to technology from an early age, in addition to it also being part of
their daily lives; moreover, telepractice may increase compliance and motivation to receive
therapy as it provides school-age children and adolescents who stutter with a sense of
independence, with no need for their parents to accompany them to therapy sessions

(Coleman, 1999; Lowe, O’Brian & Onslow, 2013).

The authors also highlighted the need to explore the clinical outcomes of telepractice
management in stuttering research, which is achieved by exploring client satisfaction with the
service delivery model (Hill & Theodores, 2002; Lowe, O’Brian & Onslow, 2013), in
addition to research that aims to identify factors that predict responsiveness to TP applications
of stuttering interventions, e.g. stuttering severity and stimulability (Lowe, O’Brian &

Onslow, 2013).

In a similar vein, studies have examined alternative methods of gathering speech samples, e.g.
investigating the use of telephone calls as a suitable method for data collection (O’Brian et al.,
2010). Vogel et al. (2015) investigated the feasibility of using interactive voice response
(IVR) technology to collect automated speech samples from ten six-year-old children who
stutter. [VR systems are computer-automated telephone technologies commonly used by
corporations to interact with their customers. In the study, speech samples were gathered
simultaneously by the IVR system and a digital video recorder during three tasks
(conversation, picture description, and playing a game). Ratings were compared through the
quantification of relative reliability using the ICC, number of syllables spoken, number of
syllables stuttered, %SS, and SR. Results revealed that the relative reliability for the video-

and telephone-acquired samples on all outcome measures during the conversation task was
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high. However, findings were less consistent for speech samples during picture descriptions
and games. It should be noted that no measures of absolute reliability were incorporated, and
thus agreement between the two methods was not established. In addition, a drawback of the

IVR is that it only provides audio information about children’s stuttering (Vogel et al., 2015).

As mentioned earlier, Lowe, O’Brian and Onslow’s (2013) review indicated that no studies
had investigated the viability of conducing a stuttering assessment; however, what is more
shocking is that, to our knowledge, since the review was published, there are still no studies,
for any age group, regarding the assessment of stuttering via telepractice. Therefore, research
is needed to document and establish the clinical value of TP assessment of stuttering. In this
context, the main objective of this thesis is to investigate the feasibility of the assessment of
school-age children who stutter via telepractice. The main research problem, aims, questions,

and hypotheses are presented next.
6.12 Research Problem and Aims

In Saudi Arabia, regular healthcare provisions, including speech and language therapy
services, are not available to many of the country’s children who live in either major cities or
rural and remote areas (AlKabba et al., 2012). Within the current context of accelerated
technological advances and the possibility of providing electronic devices that can offer
interactive, real-time audio and video communication, one way to improve access for those
who may otherwise be deprived of speech and language therapy assessment or treatment is to
incorporate telepractice, which refers to speech therapy delivered from a distance via
telecommunication technologies. However, within the field of stuttering, very little is known
about the reliability and validity of assessing CWS through this modality. Further, the
acceptability of this service model among Saudis is unknown. Before it can be implemented,
it is of great importance to ensure that assessment results carried out using the TP model are
comparable to those performed in a face-to-face environment. Therefore, the researcher
intends to conduct a study that will address the issues related to telepractice assessment for

school-age children (6-16 years) who stutter. In this regard, such an investigation aims to:

1- Determine the feasibility of the chosen telepractice system for the assessment of

stuttering via the internet.

2- Investigate the validity and reliability of telepractice stuttering assessments for

children in a clinical setting.
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3- Explore parents’ and children’s views before and after the assessment and
determine child and caregiver satisfaction levels with the telepractice assessment of

stuttering.
6.13 Research Questions
1- Are telepractice stuttering assessments of children using the selected telepractice

system feasible and comparable to face-to-face assessment?

2- Will the telepractice stuttering assessment of children yield results that are

comparable to a face-to-face assessment?

3- How satisfied will parents and children be with the telepractice service provided?

Are there any changes in the children’s and their caregivers’ views before and after

conducting the assessment?

6.14 Research Hypotheses

H1: Using the selected telepractice system, the telepractice stuttering assessment will be

feasible and comparable to the face-to-face assessment.

H2: Results from the assessment will present a high degree of clinically acceptable levels of
agreement and reliability between the two environments, validating the telepractice modality

for stuttering assessment.

H3: Children and their parents will feel positive about the potential of using telepractice for
stuttering assessment, satisfied with the telepractice assessment of their stuttering, and willing

to use the telepractice system for stuttering therapy in the future.
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7 Methodology

7.1 Introduction

The goal of this chapter is to provide a description of the research design adopted and
methodology used to tackle the research questions. In this regard, the following sections are
dedicated to explaining the study design in the method comparison study. This chapter also
includes inclusion and exclusion criteria, materials and equipment used, ethical
considerations, process of recruitment, and allocation of testing environments, testing, and

scoring. Finally, the chapter provides an explanation of the data analysis strategy.
7.2 Methods
7.2.1 Research design

The present research study implemented a method comparison design (Bland & Altman,
2003). This design was chosen as it has the capacity to assess the variation between two
methods for the same subject (Sutherland et al., 2017); more specifically a non-inferiority
methodology was utilised, as the question being posed is whether a TP stuttering assessment
can provide similar outcomes to a face-to-face stuttering assessment. The aim is not to replace
the conventional face-to-face SLT assessment service with the telepractice service but rather
to offer a TP service option for people who cannot access services (Russell et al., 2017). To
ensure the reliability of findings, agreement between two SLT scorings made in the two
environments (face-to-face and at a distance) was measured simultaneously. Such
simultaneous scoring offers the opportunity to compare ratings obtained in both assessment
environments while lessening the test-retest or learning effects, which may occur if a child
was assessed online and face-to-face in a serial order on two occasions (Waite et al., 2010).
Also, if participants were assessed serially, this could create data error due to participants’
variability between assessments (Hill et al., 2006). In our study, the target population is CWS,
and it is well documented that stuttering behaviours can vary significantly across situations,
time, and listeners (Alameer, Meteyard & Ward., 2017). Therefore, the serial assessment
method may be cumbersome as participants could perform differently in both situations,
resulting in two different ratings across environments, i.e. related to the variation in the
participant’s state rather than the method of assessment (Russell et al., 2017). The
simultaneous scoring procedure has been incorporated in several TP assessment studies in the

field of SLT (e.g. Hill et al., 2009; Palsbo, 2007; Theodoros et al., 2008; Waite et al., 2006;
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Waite et al., 2010). An important aspect that should be investigated when conducting a
method comparison trial in the area of telepractice is the reliability of the proposed new TP
assessment (Russell et al., 2017). Hence, the reliability of the new stuttering TP assessment
needed to be established. Therefore, 30% (n=10) of the telepractice assessments were re-
rated, and intra- and inter-rater reliability were determined. In addition, the study also

established the reliability of face-to-face assessments.
7.2.2 Participants

The study used a convenience sample. In this regard, participants attending the Speech and
Language Therapy Clinic at King Abdulaziz University Hospital (KAUH) in Saudi Arabia,
particularly in Riyadh, who met the inclusion and exclusion criteria were recruited. In total,
30 CWS were recruited. Two assessors participated in this study, the main researcher and
another SLT. The principal researcher and another SLT were qualified and had experience of
one year (principal investigator) and ten years (second assessor) in the assessment and therapy

of different domains of paediatric speech and language disorders, including stuttering.
7.2.2.1 Inclusion criteria

» Participants either with identified stuttering or newly referred with suspected
stuttering, aged between 6 and 16.
» Arabic as their first language, as language differences may serve as a confounding

variable in the study.

7.2.2.2 Exclusion criteria

» Participants with a significant hearing, neurological, or cognitive impairment or
uncorrected visual impairment.

» Other primary diagnoses (e.g. Down syndrome, ADHD, SLI, and dyspraxia), based on
parental report.

» First language is not Arabic

7.2.2.3 Recruitment

The main researcher approached potential participants following the criteria mentioned above.
The researcher explained the study to both parents and the child and handed them an
information sheet (see Appendix 4). If the parents and child agreed to participate, the child

was scheduled for assessment.
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7.2.3 Ethical considerations
7.2.3.1 Ethics

Prior to commencement of the study, approval from the University of Reading Ethics
Committee was sought. After receiving approval, the next step was to apply to the
Institutional Review Board (IRB) of the School of Medicine at King Saud University (see
Appendix 5). After gaining approval, approval from KAUH was obtained, following Saudi
guidelines by contacting the head of the SLT department. The letter sent seeking permission
to conduct the study at the out-patient clinic detailed the allocation of the patients’ process
after obtaining their informed consent. The final step was engaging SLTs to recruit
participants and, for the researcher, another SLT to carry out the assessments and fill out the

questionnaires.

7.2.3.2 Anonymity, confidentiality, and data protection

According to Data Protection Act guidelines (Sauerwein & Linnemann, 2001), participants
were coded using numbers to anonymise their identities in all data collected during the TP
assessment or face-to-face sessions. Video recordings were also coded with this research
code. Similarly, hard copies of the assessment forms used by both SLTs involved in the
assessment were stored in a locked filing cabinet in a locked office. All electronic data and
analyses were stored in a password-protected computer, which was only accessible to the

principal researcher and the supervisors of this research.

7.2.3.3 Consent

Consent was obtained in writing from both parents or guardians and from the child if
possible. If it was not possible to obtain written consent from the child, it was obtained from
the guardian and verbal consent was obtained from the child (see Appendices 6 and 7). By
signing the consent form, the guardians also consented to using audio-visual and photographic
material for later viewing by the lead researcher and SLTs involved. Participants were
informed that they could withdraw from the research at any time without consequence or

compromise to their stuttering management at the hospital.
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7.2.4 Materials

The materials and instruments for the current study included (a) materials and tools used for
the stuttering assessment (see Section 7.2.4.1) and (b) materials needed for video

conferencing (see Section 7.2.4.2).
7.2.4.1 Assessment tools

SSI-IV

The Stuttering Severity Instrument (SSI-IV) was chosen, as it is the most widely used
syllable-based procedure for assessing behavioural symptoms of stuttering (Riley, 1994;
Riley, 2009). The total score is calculated based on the sum of frequency, duration, and
physical concomitant behaviours. For more details on applying and scoring the SSI-IV, see

Appendix 2.

Test procedure

The test, including all its elements, was administered in accordance with the testing procedure
set out in the examiner’s manual highlighted in Appendix 2. In both administration
conditions, the participants’ responses were recorded via video by the face-to-face SLT and

the remote SLT. Both SLTs scored responses from the recorded material after the session.

Each participant was assessed using the Stuttering Severity Instrument SSI-IV. Pictures and
reading material were digitised for this study. In the TP format, picture and reading plates
were presented through the video conferencing system, while, in the face-to-face format,
materials were presented in printed form.

Percentage of stuttered syllables (%SS)
that

%SS is a measure of the proportion of syllables in a speech sample that contains unambiguous
stuttering, and it is known as the gold standard measure for determining stuttering severity
(Jones et al., 2005) (for more details regarding this measure, see Chapter 2). %SS is also part
of the SSI-IV, which represents the raw score of %SS in the test, calculated using the

following formula:
total number of stuttered syllables + total number of syllables spoken x 100

To score the %SS, the same procedures highlighted in the %SS section in the SSI-IV were
followed.
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Severity Rating scale (SR)

The Severity Rating scale is a perceptual measure that is simple to use and requires no
equipment (Onslow, 2017) (for more details regarding this measure, see Chapter 2). It is, by
concept, different from %SS, where the rater is not required to count stuttering moments but
assigns a numerical value that represents perceived overall stuttering severity (O’Brian et al.,
2004). Perception of severity is recorded on a scale from 1-9, where 1=no stuttering,
2=extremely mild stuttering, and 9=extremely severe stuttering. When assigning a number to
the sample heard, the rater takes into consideration stuttering rate, stuttering frequency, and

the severity of individual moments of stuttering (O’Brian et al., 2004).

7.2.4.2 Equipment for video conferencing

Video conferencing was conducted using Cisco WebEx (http://www.webex.com). During the

search and selection period for an appropriate video conferencing system, the researcher kept
in mind the criteria for selecting video conferencing software that have been reported in

telepractice research (Matthews, 2014):

» To select a system that is simple to use
» Can be used in the location of the child

» Does not need on-hand engineer support

» Requires little or no additional equipment

» Low cost or free for the client.

Initially, three video conferencing software that met such criteria were considered: Skype,
GoToMeeting, and WebEx. However, Skype and GoToMeeting were disregarded, as Skype
was not permitted for use in Saudi Arabia at that time and, after trialling GoToMeeting, the

audio and image quality were not satisfactory; in this regard, WebEx was superior and was

therefore chosen for this study.

The WebEx system can be downloaded on any computer, laptop, or mobile phone. It uses the
built-in webcams and microphones found in computers and is free to download. It is also a
HIPPA compliant video conferencing system. Moreover, additional features are as follows

(Walker, 2015):

» File, application, and desktop sharing: Users can easily collaborate during sessions

while sharing audio and video.
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» Comprehensive multimedia experience: Users can share video files in real time and

incorporate multimedia in sessions.

» Real-time video for several participants: WebEx provides multiple, simultaneous
webcam video feeds with voice-activated switching. Up to 25 people can view and/or
participate in the session in real-time.

» High-definition video: The HD video, with up to 720p screen resolution, provides

exceptionally clear images of the people and materials.
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Figure 2 Screenshot of Reading Passage Presented and Shared Online via
WebEx Whiteboard from the Participant’s End

Equipment consisted of two laptops and their built-in cameras and microphones (one 15-inch
MacBook Pro (at the child’s end) and a 13-inch MacBook Air (at the distant therapist’s end).
Both laptops had a built-in HD webcam, microphone, and speakers. The 15-inch MacBook
Pro, which was at the child’s end, had a 2.2 GHz processor with 16 GB memory. During TP
sessions, the 15-inch screen was large enough to clearly present assessment material and view
the clinician during video conferencing. The 13-inch MacBook Air, at the distant clinician’s
end, had a 1.4 GHz processor with 4 GB memory. During TP sessions, the screen was large
enough to observe and interact with the child when the TP SLT was leading, and, during face-
to-face sessions, the screen was large enough for the TP SLT to observe the child silently

when the face-to-face SLT was leading. For all conditions, the built-in laptop webcam was

100



used to view the sessions, all of which were recorded using the video recording feature of
WebEx web-based software for the telepractice condition, in addition to Many Cams (a free
desktop capture software) for face-to-face scoring. For the TP sessions, all materials used for
the assessment were electronic and were presented using the whiteboard feature in WebEx
(see Figure 2 and Table 10). Internet connectivity was established using two dongles, one in

each site, to connect to the Wi-Fi.
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Table 10 Equipment Description and Use

Equipment

Description

Location, Condition, and Use

Laptop 1:
-13-inch MacBook Air

- Built-in HD webcam,

microphone, and speakers.
-1.4 GHz processor

- 4 GB memory

Laptop 2:

-15-inch MacBook Pro
HD

-Built-in webcam,

microphone, and speakers.
- 2.2 GHz processor

-16 GB memory

Laptop 1:

Was used by the distant SLT for video

conferencing to connect with the

participant (SLT to participant).

Laptop 2:

Was used at the child’s end for video
conferencing to connect with the SLT

(participant to SLT).

- V7 deluxe stereo headset,

black

- Wired: 3.5 mm plug

Was used by the distant clinician for

video conferencing.

Cisco,

eX

Video conferencing software

Was used in both sites. However, the
distant clinician was controlling it. The
software was used for video
conferencing in both sites. In addition,
it was used to record the session by the

distant clinician.
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the internet.

== Free webcam software This application was used to record
G sessions by the face-to-face SLT

——

Mahycam

7.3  Procedure
7.3.1 Pre-study clinician training

In order to ensure consistency in stuttering identification and data recording, both the main
researcher and the second SLT were trained on scoring three samples prior to the start of the
study. Reliability was not formally established; however, the clinicians sat in a room together,
listened to the samples, and then rated the samples and provided scores of %SS, SR, and SSI-
IV independently. After that, scores of each measure were compared, in case the scores of any
of the three measures differed. Samples were then replayed and any discrepancies discussed
until consensus on scores was reached. This step was taken to make sure that both clinicians
agreed on the same criteria of what did and did not constitute a stuttering moment, as this
could have been a problem as disagreement or different perspectives about what constitutes a

stuttering moment may serve as a confounding variable.

For the TP system, prior to the commencement of the study, the main researcher trained the
second SLT on the use of the video conferencing system and all the roles that the second SLT

might take during the study (i.e. leading the distant SLT, observing the distant SLT, leading
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the face-to-face SLT, and observing the face-to-face SLT). The SLT was also trained on how
to login to the video conferencing software, start a video conference call, position the camera,
set up the room and lighting, and troubleshoot. The training took two sessions, lasting for an

hour each.
7.3.2 Blinding

In an ideal situation, it is recommended that participants, SLTs, and whoever is involved in
the data collection process are blinded to the randomised condition in order to avoid bias in
performance during the session or scoring. However, this was an interactive telepractice
study, and it was difficult to blind SLTs and participants to the assessment conditions (Nelson
& Palsbo, 2006). Moreover, although samples would be scored later, raters of the sample
were the SLTs who carried out the assessment, and therefore blinding of scoring was not
possible. However, the third SLT who did not take part in this study and was responsible for
rating part of the samples for reliability was blinded to the purpose of the study.

7.3.3 Assessment procedure

The assessment took place in two rooms within King Abdulaziz University Hospital, Riyadh,
with the distant SLT in one room and the face-to-face SLT with the child in the other. For
each assessment, two SLTs were randomly assigned their role (the main researcher and
another SLT), and the participants were randomly assigned to an administration type, either
TP-led or face-to-face led assessment. In total, 15 online-led and 15 face-to-face-led
assessments were conducted. For each session, either the online SLT or the face-to-face SLT
administered the assessment while the other SLT acted as an observer. At the beginning of
each assessment, the leading SLT interviewed the child, and the parent accompanied the child
and filled out a case history form. Following this, the rest of the assessment tasks were carried

out.
7.3.3.1 Case history and interviews

The case histories used for the child interview questions were those from the Stuttering Clinic
at King Abdulaziz University Hospital. The leading SLT and parent engaged in a discussion
regarding the child’s general case history. The parents were asked about the general
development of the child, onset of the stutter, the child’s environment, including school and
family dynamics, and the presence of any parental concern. Moreover, questions also targeted

the child’s self-perception and awareness and the impact of stuttering on daily life.
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After that, the SLT engaged in a discussion with the child, who was asked general questions
about his/her stuttering. Specifically, the clinician asked questions about the child’s feelings
and attitudes toward his/her stutter in different situations, e.g. with strangers, at school, and at
home. In addition, questions addressing avoidance or escape behaviours were included. If the
SLT felt that discussion of the child’s case should be done with the parents alone and without
the child present, the second SLT accompanied the child to a nearby room until the leading

SLT was finished.

It should be noted that the information gathered from the interviews and case history was not
included in the analysis. However, the goal of carrying out interviews with children and their
parents was to mirror a typical stuttering assessment, therefore providing them with the full

experience of receiving a stuttering assessment in order to be able to provide their views and

evaluate their satisfaction.

Figure 3 Picture of a TP-Led Assessment from the
Leading SLT Site
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7.3.3.2 Telepractice-led assessment procedure

The TP SLT led each session and assessed children from a distance via the telepractice
system. The child was seated and positioned in front of the laptop camera so as to offer a clear
view for the TP SLT, who established the video conference via the system by sending a
WebEx link invitation by email. The face-to-face SLT acted as an observer and a facilitator of
the assessment by, for example, helping to establish the video conference call via WebEx and
repositioning the child if he/she moved from the view of the camera. Sometimes, if needed,
the face-to-face clinician interacted with the child upon the distant SLT’s request. The distant
clinician recorded the session via a telepractice WebEx recorder, while the face-to-face
clinician recorded the session via a laptop recorder, which is similar to the typical digital

recorder used in face-to-face sessions (see Figure 3).
7.3.3.3 Face-to-face-led assessment procedure

This assessment was carried out following a typical clinical practice of stuttering assessment.
The child and face-to-face SLT were positioned at an angle that offered the distant clinician
(who was an observer in this testing mode) a clear view of the child. The face-to-face SLT
used printed material for assessment that is used in standard practice, in addition to leading
the session and assessing the child. As for the online-led assessment, the face-to-face SLT
recorded the entire assessment on the laptop to score later, and, while the assessment was

being carried out, the online SLT recorded the session via WebEx recorder for the same
purpose.

7.3.4 Speech samples

Recordings of the 30 sessions were made, with each participant having two speech samples.
Where the child was a reader, one spontaneous sample and one reading sample was elicited,
while, for non-readers, two spontaneous samples in two situations were elicited (one sample
was a conversation with the clinician and the other was a conversation with the parent with
the leading SLT observing). Topics of these spontaneous samples were those familiar to
children, e.g. hobbies, school, favourite TV shows, and holidays. As per SSI-IV procedure,
picture plates were presented to children to help elicit conversation. In total, 56 samples were
elicited, where four non-reader participants recorded one sample only. The length of

recordings varied depending on the stimulability of the child. The number of total syllables
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was more than 200, thus following the recommended guidelines (Riley, 2009). In this regard,
samples ranged from 245 to 1,113 syllables, with a mean of 495.

7.3.5 Scoring of speech samples

The two SLTs who took part in the assessments rated the samples, measuring SSI-IV, %SS,
and SR for all 56 speech samples. SSI-IV and %SS were scored together, whereas the SR was
scored three months later. Two months after their last measurement task, the main
investigator and a third SLT who did not take part in the assessments, who was a qualified
SLT with one year experience of different domains of paediatric SLT disorders including
stuttering, assessed 30% of samples in both environments (ten samples of the face-to-face-led
assessments to measure %SS and SR, as face-to-face SSI-IV reliability data was measured in
a separate investigation (see Chapter 5), and ten samples of the telepractice-led assessments
of SSI-IV, %SS, and SR for reliability testing). This period of two months was chosen to
lessen learning effects and familiarity (Waite et al., 2010). Similarly, %SS and SSI-IV were
scored together, whereas SR was scored three months afterwards. The third SLT was blinded
to the purpose of the study. SLTs were required to count stuttering moments (as per SSI-IV
criteria, see Appendix 2) using dots and slashes, in addition to measuring SR using a 9-point
scale (see Section 7.2.4.1.3). To maintain consistency among scoring procedures, raters were
only allowed to view recordings three times. In total, there were four scoring conditions:
online scoring in the online-led assessment, online scoring in the face-to-face-led assessment,
face-to-face scoring in the online-led assessment, and face-to-face scoring in the face-to-face-

led assessment.
7.3.6 Questionnaire: Perceptions and satisfaction

To analyse satisfaction regarding the telepractice assessment, questionnaires exploring
children and parents’/caregivers’ perceptions were given out immediately before and after the
TP-led assessment. Pre- and post-assessment questionnaires consisted of the same items;
however, the pre-assessment questionnaire was in the future tense, whereas the questionnaire
after the session was in the past tense. Both questionnaires explored perceptions regarding
how comfortable the child and the caregiver were with the TP audio and video clarity, in
addition to general questions about the TP session. Responses to questions in both
questionnaires were scored on a S5-point Likert scale (1=strongly disagree, 2=disagree, 3=I
don’t know/neutral, 4=agree, and 5=strongly agree), in addition to a short answer question.

The questionnaire was designed for this study, the methodology was adapted from Sharma et
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al. (2013), and questions were taken from a range of sources (Carey et al., 2010; Grogan-
Johnson; 2012; Lewis et al., 2008; LoPresti, Jinks & Simpson, 2015; Sharma et al., 2013; see
Appendix 8). The questionnaires were completed by the main researcher transcribing the
parents’ and children’s responses to the 5-point Likert scale questions and the short answer

question.
7.4 Data Analysis
7.4.1 Research variables

For this investigation, there was one independent variable (IV), which was the method of

service delivery (telepractice vs. face-to-face).

The dependent variables (DV) were as follows:

1. The number of sessions completed with success.

2. Telepractice and face-to-face ratings of visual and audio quality.

3. Stuttering assessment scores using different measures (SSI-IV, SR, and %SS) rated in the

telepractice and face-to-face environments.

4. Satisfaction ratings of the children and their parents who underwent a telepractice

assessment before and after to provide a sense of the acceptability of this model.

7.4.2 Measures
In summary, measures sought in this study were as follows:
7.4.2.1 Measures of feasibility

The TP clinician reported the number of sessions that were completed with success and
recorded any issue that precluded the completion of a session and what action was taken to
overcome any difficulty encountered. Difficulties included any factor related to the child
assessed, the clinician, or the technology. Moreover, the TP clinician separately rated the
audio and video quality on a 5-point scale (poor=1, fair=2, good=3, very good=4, and

excellent=5).
7.4.2.2 Measures of validity and reliability

Measures of validity and reliability encompassed both the TP and face-to-face SLTs,
simultaneously scoring the %SS, SSI-IV and its subcomponents (%SS, duration, physical
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concomitants, total score, and final severity rating) and SR. A method comparison analysis
(see Section 7.2.1) was used to determine the level of agreement and reliability, which asked
whether the two environments (face-to-face vs. telepractice) could be used interchangeably
without affecting the participants’ results. In other words, this method compared the two
environments to detect bias. The statistical analysis chosen permitted a comparison of scores
between the two assessment environments on every scale chosen and provided an indication
of whether the telepractice system chosen influenced the accuracy of the scoring of the online

assessments.

Before explaining the statistical analysis employed to answer our research questions, it is
important to clarify the difference between agreement and reliability and different statistical
analysis tied to these concepts, given the nature of this study and because of the significant
confusion and misunderstanding that currently exist relating to the analysis of agreement and
reliability of data generally (Hallgren, 2012) and for stuttering measurements specifically

(Cordes, 1994).

Agreement and reliability are often used interchangeably in speech and language therapy
research, particularly stuttering research, although some studies highlight their differences
(Cordes, 1994; Davidow & Scott, 2017; Karimi et al., 2014a). However, agreement and
reliability are two different concepts, and a clear distinction between the two terms is
important in order to enable us to select appropriate statistical approaches and provide
adequate interpretations (Bartlett & Frost, 2008). Reliability refers to the agreement of two
measurements in settings where neither one is assumed °‘correct’, often referred to as
consistency, reproducibility, and repeatability (Miiller & Biittner, 1994). In this case, the
measurement error is related to the variability between study objects and not to the
measurement itself. Therefore, reliability statistics offer a description of a group of
participants being studied and do not pertain to individual participants (Karimi et al., 2014a).
Two forms of reliability exist: (a) inter-rater reliability, which refers to a situation whereby
two or more raters apply the same measure on a sample on one occasion and (b) intra-rater
reliability, whereby the same rater applies the same measure on the same sample on separate
occasions (Karimi et al., 2014a). Agreement can be defined as the closeness of measurements
to a standard reference, i.e. a hypothetical true measurement (Jones, Dobson & O’Brian,
2011; Miller & Biittner, 1994). Unlike reliability, agreement is a property of the

measurement methods under investigation, which does not depend on the variability between
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study objects (de Vet et al., 2006). In the literature, agreement may be referred to as
conformity, correctness, accuracy, or validity (Miiller & Biittner, 1994). When carrying out
clinical research, agreement analysis is helpful for determining temporal changes within an
individual (Karimi et al., 2014a), whereas reliability indices are helpful for comparing

between groups or subjects (Atkinson & Nevill, 1998).

To answer the question of whether two datasets agree, a common statistical procedure is to
calculate a correlation coefficient, namely Pearson’s correlation coefficient, which is
commonly used in both telepractice and stuttering research. Pearson's correlation ranges from
+1 to —1. A correlation of +1 means that there is a perfectly positive linear relationship
between variables, a correlation of —1 means that there is a perfectly negative linear
relationship between variables, and a correlation of 0 means that there is no linear relationship
between the two variables (Giavarina, 2015). The correlation coefficient may thus appear to
be a helpful index. However, its use is strongly discouraged when assessing the notion of
agreement (Bland & Altman, 2003) because Pearson’s correlation coefficient measures linear
association and is therefore unable to detect the presence of systematic bias (Bland & Altman,
2003). This implies that two compared datasets may have a high correlation but systematic
bias causing one set of scores to be consistently higher or lower than the other (Karimi et al.,
2014a). This can be misleading, as there may be a strong correlation but poor agreement
between two sets of data (Bland & Altman, 1986). In addition, this index is highly influenced
by the variability of the sample—the larger the range of values, the higher the correlation
coefficient (Miiller & Biittner, 1994). This makes comparisons beyond the sample examined
misleading. Any results for the index can only be generalised to samples with similar
variations (de Vet et al., 2006). Due to the weaknesses highlighted above, and because a
correlation coefficient measures association rather than agreement, its use was disregarded in

this study.

Another common way to assess agreement is to conduct a test of difference, particularly a
paired t-test or, in the case of non-parametric data, a Wilcoxon signed rank test (Watson &
Petrie, 2010). This test detects the presence of systematic difference between two sets of
compared data, and one may therefore argue that it is a better option than conducting a
correlation coefficient (Watson & Petrie, 2010). However, this measure can only detect
systematic bias and not agreement; in this sense, a significant result suggests that there is a

systematic difference, but a non-significant result only indicates that there is no evidence of a
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systematic effect and does not indicate whether they agree (Zaki et al., 2012). The reason for
its failure to assess agreement is that the mean value may be affected by each data point, i.e.
the mean could be over- or underestimated when extremely large or small values are present
(Zaki et al., 2012). Moreover, it is possible that poor agreement between the two datasets can
be hidden in the distribution of differences, and thus the two datasets can appear to agree
(Zaki et al., 2012). When we assess agreement, our interest is not in the mean of scores by
each method but in each individual score (Zaki et al., 2012). In summary, this method can
detect systematic error, but it is not sufficient on its own to determine agreement. In our
study, we ran a Wilcoxon signed rank test on all measures intended to be compared; however,
we took this as an initial step to determine whether a systematic difference existed between
ratings in the face-to-face and TP environments and carried out more statistical analysis to

determine agreement and reliability.

Another common method to assess agreement between two datasets is the intraclass
correlation coefficient (ICC). The advantage of this test over Pearson’s correlation coefficient
is that it accounts for the systematic difference between two datasets (Bland & Altman, 1990).
It is calculated as the ratio of the inter-subject component of variance to the total variance
(inter-subject variance + within-subject variance) (Lee et al., 2011). However, as for
Pearson’s correlation coefficient, the ICC is affected by the range of values across a
population (Van Stralen et al., 2008), due to which ICC is interpreted as a measure that
assesses the degree to which subjects differ from, rather than agree with, the population
(Barnhart et al., 2007; Vangeneugden et al., 2005). In other words, it provides no information
on the extent to which raters agree on closeness to a hypothetical true score for an individual,
rather, it provides information on the degree to which they vary between two judges (Karimi
et al., 2014a). Therefore, it is the preferred method for assessing reliability as opposed to
agreement (de Vet et al., 2006). In our study, we used the ICC as a reliability index and tested
the inter-rater and intra-rater reliability of our data in both environments (face-to-face and
telepractice) using these statistics. Different ICC formulas can be applied (see Appendix 9)
that are dependent on the following: whether each subject is measured by the same rater or
different raters, whether raters are selected randomly or if they are the only possible raters
from the rater population, and whether the scores obtained are from a group of judges or a
single judge (Karimi et al., 2014a). In our study, we used a two-way, random-effect intraclass
correlation ICC (2,1) as our aim is to generalise findings to a general population of raters

(Koo and Li, 2016). As for the interpretation of the ICC values, we used Munro’s taxonomy
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(Domholdt, 2005), where a value of .50—.69=moderate correlation, .70—.89=high correlation,

and 0.90-1.00=very high correlation.

To measure agreement, we used Bland and Altman’s (1986) graphical method, where the
difference between the scores of two measurements is plotted against the mean for each
subject. In this method, the mean difference between two methods, or what is called the bias,

and 95% limits of agreement (LOA) are calculated. The LOA can be calculated as:

LOA =d + 1.96s

where d is the mean difference between face-to-face and online clinician ratings and s is the

standard deviation of the difference (Bland & Altman, 1986).

The graph is plotted on an XY axis, where X represents the difference between the two
measurements and Y represents the mean of the two measurements. It is expected that 95% of
the data points should lie within +1.96 standard deviations (SD) of the mean difference, which

is the LOA (see Figure 4) (Bland & Altman, 1986).
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Figure 4 Structure of a Bland-Altman Plot with Explanation of Elements
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We applied this method to measure the agreement of all the stuttering measurements chosen
(the %SS, SR, and SSI-IV and its subcomponents) between the face-to-face and TP
environments. The previous graph shows the difference between face-to-face and online
ratings against the mean of the two ratings for each subject (Bland & Altman, 2003). Thus,
for the ease of evaluation, it enables visual interpretation of the size and range differences
between the two assessment methods (Liaw et al., 2008). However, the acceptable magnitude
of the difference is a clinical rather than a statistical decision, i.e. the question of how small
the difference is depends on the clinical context: would a difference between online and face-
to-face ratings such as that described by the 95% LOA meaningfully affect the interpretation
of the results? (Myles & Cui, 2007).

We also assessed agreement using a percentage agreement calculation, which is a simple way
to calculate agreement and reliability frequently used in stuttering research (Davidow & Scott,
2017; Karimi et al., 2014a; O’Brian et al., 2004; Teesson et al., 2003). This is derived by
calculating the percentage of judge score pairs that differ by zero, 1 point, 2 points, and so on.
A limitation of this calculation is that it does not assess judge scores against a hypothetical
true measure, in addition to also not accounting for the expected chance agreement between
judges (Karimi et al., 2014a).

Despite the given limitation of this procedure, this index was used to calculate agreement of
SR and SSI-IV and its subcomponents in order to facilitate comparison of SR and SSI-IV
scores with other studies that investigated the reliability of SR and SSI-IV using this analysis.

Finally, all the analyses described above are used to assess the agreement and reliability of
quantitative measurements. However, to assess the agreement and reliability of the final
severity rating of the SSI-IV, which is a categorical measure, the quadratic weighted Kappa

(kyy) statistic was used (Landis & Koch 1977). The ky, 1s widely used in telepractice studies

for ordinal data (Constantinescu et al., 2010; Theodoros, Hill & Russell, 2008; Waite et al.,
2010) and provides an indication of agreement between raters (Landis & Koch, 1977). In the
present study, the statistics provided a measure of agreement beyond chance between the
online and face-to-face measures of stuttering. The ky;, assigned weights to the observed and

chance agreement and presented levels of agreement, where a ky, of less than 0.20 is

interpreted as poor, 0.21-0.40 is fair, 0.41-0.60 is moderate, 0.61-0.80 is good, and 0.81—
1.00 is very good (Landis & Koch, 1977).
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In summary, the analysis of SR, %SS raw and scaled scores, the three longest stuttering
moments scaled scores, physical concomitants, and total scores of the SSI-IV were performed
using the Wilcoxon signed rank test and the Bland and Altman LOA method. In this regard,
both methods were used together to comprehensively examine the agreement of stuttering

assessment in telepractice. This was in addition to the ky,, which was used to measure the

agreement and reliability of the final severity rating of the SSI-IV. Due to the problems
highlighted in the previous paragraphs, it is essential, in this research context, to have visual
representation of the data using the Bland and Altman method, which will allow an
examination of differences within subjects (Rankin & Stokes, 1998) and may help us to
extract as much information as possible regarding the applicability of the TP model in

stuttering assessment.

The intra- and inter-rater reliability of the online and face-to-face assessments were calculated
using two-way, random effect intraclass correlation ICC (2,1) for 30% of participants (n=20
participants in total; n=10 participant in each environment) in each environment, except for

the overall severity rating, as the ky, was employed. For inter-rater reliability, the third SLP,

who did not take part in the main study, rated the videos.
7.4.2.3 Measures of acceptability

The parents and children who participated in the online-led condition completed pre- and
post-assessment surveys to measure their acceptance of, and satisfaction with, the model with
regard to aspects such as visual and auditory clarity and level of comfort and to gather general
information regarding telepractice. Responses were measured on a Likert scale (1=strongly
disagree, 3=neutral/l don’t know, and 5=strongly agree), in addition to there being open-
ended questions. The Wilcoxon test was used to determine if there was a significant

difference between pre-and post-assessment views of children and parents.
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8 Results

8.1 Introduction

As stated in previous chapters, the purpose of this thesis is to evaluate the application of an
internationally recognised stuttering assessment (SSI-IV), along with common stuttering
measures (%SS and SR), of school-age CWS via telepractice. In this regard, the thesis’ aims
are threefold: assessment of the feasibility, validity and reliability, and acceptance of the TP
model. Three hypotheses were posed in alignment with these aims, each of which is stated
below, along with the results of the data analysis for each question. Before presenting our

findings, however, study participants’ background characteristics will be delineated.
8.2 Background Characteristics of the Study Participants

Participants in this research comprised 30 school-age CWS, 3 females and 27 males, aged 6 to
15 (M= 9.6; SD= 2.2). The assignment to testing situation (telepractice vs. face-to-face) was
randomised, which resulted in 15 children tested in the TP-led situation and 15 children tested
in the face-to-face-led situation (see Table 11). Three SLTs were involved in this research.
The main investigator and another SLT conducted and rated the assessments of face-to-face
and TP sessions, whereas a third SLT was involved in assessing the inter-rater reliability of
the TP sessions. In this regard, the main investigator re-rated samples for the intra-rater

reliability check of the TP sessions.
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Table 11 Background Characteristics of the Study Participants

Face-to-Face-Led TP-Led
Participant | Age (years) | Gender | Participant | Age (years) | Gender

M=8.7 M=10.5

SD=1.79 SD=2.4
1 10 M 1 9 M
2 8 M 2 10 M
3 9 M 3 9 M
4 7 M 4 9 F
5 8 M 5 9 M
6 13 M 6 12 M
7 8 F 7 13 M
8 8 M 8 10 M
9 8 M 9 14 F
10 9 M 10 15 M
11 9 M 11 10 M
12 8 M 12 6 M
13 6 M 13 12 M
14 12 M 14 8 M
15 8 M 15 12 M
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8.3 Results

8.3.1 H1: Using the selected telepractice system, the telepractice stuttering assessment

will be feasible and comparable to the face-to-face assessment.

A total of 30 assessment sessions were carried out; fifteen face-to-face sessions and a further
15 TP sessions. All 30 sessions were successfully carried out, and no session was terminated
due to technical issues or any other difficulty. However, there were instances when
difficulties occurred, e.g. the distant clinician losing sight of the child when observing a face-
to-face session as the child changed his position. This also occurred once in a face-to-face-led
session. In another session, a child spoke in an extremely quiet voice as a form of stutter
avoidance, making understanding him difficult for both the distant and face-to-face SLTs (this
occurred in a TP-led session). In terms of technical issues, four sessions were severely
interrupted. However, to overcome this, the connection was re-established, which enhanced
the quality of the connection, although not to an optimal level. As for audio and visual quality
ratings, audio quality was rated as excellent in 80% of the sessions (24 sessions), very good
6.7% of the time (2 sessions), good 3.3% of the time (1 session) and fair 10% of the time (3
sessions), with no ratings of poor. In this sense, audio difficulties related to delays in signal
reception and interruption of audio. As for visual quality, 56% of the sessions were rated
excellent (17 sessions), 16.7% were rated very good (5 sessions), 13.3% were rated good (4
sessions), fair 3.3% of the time (1 session), and 10% were rated poor (3 sessions) (see
Appendix 10). However, such instances of technical issues did not preclude carrying out the
sessions. Most of the technical issues were related to visual quality, whereas audio was stable

in most of the sessions.

8.3.2 H2: Results from the assessment will present a high degree of clinically
acceptable levels of agreement and reliability between the two environments,

validating the telepractice modality for stuttering assessment.
The outcome measures used for assessment were:

1- Percentage of syllables stuttered (%SS);
2- SSI-IV: %SS subcomponent, the duration subcomponent, the physical concomitants
subcomponent, the total score, and the final severity ratings; and

3- Stuttering Severity Rating (SR) scale.
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To answer this question, several statistical analyses were utilised. The Wilcoxon signed rank
test of difference was used to compare scores in the face-to-face and TP environments.
Further, the Bland and Altman method (Bland & Altman, 2003) was used to assess the level
of agreement of findings retrieved from the face-to-face and TP sessions, except for the final

severity ranking, where quadric weighted kappa (k) was used. In addition, percentage of

exact agreement, and percentage agreement within 1, 2, and 3 sub-score values of telepractice
and face-to-face ratings of SSI-IV subcomponents (%SS subcomponent, physical
concomitants subcomponent, and total score) were obtained, with the exception of the
duration subcomponent of the SSI-IV, where only exact percentage agreement and agreement
within 2 sub-scores were obtained, and percentage agreement within 1 sub-score value was
obtained for SR, so as to be able to compare the results with other studies. Finally, the
reliability of telepractice and face-to-face data was investigated using the ICC (2,1) for all

measures, except for the final severity rating of the SSI-IV, where ky;, was employed.

8.3.2.1 Percentage of syllables stuttered (%SS):
A Wilcoxon signed rank test found significant differences in the scores for face-to-face

(median=6.85) and telepractice (median=6.80) conditions, Z=-2.09, p=.04 (see Figure 5).

The Bland and Altman method (see Table 12 and Figure 7) revealed that the mean difference
was .82% higher in face-to-face ratings when compared to TP ratings, which is considered as
a clinically insignificant difference. However, the LOAs were wide, ranging from -4.33% to
5.97%, which implies that TP ratings of %SS could potentially be 4.33% less or 5.97% more

than face-to-face ratings.

After inspection of the plot, the data points with the largest differences were ratings of four
participants that had internet connection problems; therefore, it was decided to re-analyse this
dataset without these four data points. To be clear, only data with large differences due to
technical difficulties were excluded, whereas those that returned large differences but did not
result from any technical difficulty were retained. We believe that analysing data before and

after exclusion is of value, as it is a form of sensitivity analysis.

Analysis of %SS after excluding samples

A Wilcoxon signed rank test found no significant difference in the scores for face-to-face

(median=6.65) and telepractice (median=6.80) conditions, Z=-0.92 , p=0.36 (see Figure 6).
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Under these conditions, LOA of %SS vastly improved, as demonstrated by the Bland and
Altman plot (see Figure §), where LOAs were between -2.72% and 3.04%. This implies that
ratings of %SS via the TP model could potentially be 2.72% less or 3.04% more than face-to-
face ratings. The mean value of the face-to-face scoring of %SS is 0.16% higher when

compared to online ratings.
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Figure 5 Box-Plots of the Scores of %SS in Face-to-Face and TP
Environments before Conducting Sensitivity Analysis
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Figure 6 Box-Plots of the Scores of %SS in Face-to-Face and TP
Environments after Conducting Sensitivity Analysis
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Figure 7 Bland—Altman Plot of the Difference in TP and
Face-to-Face Scores against the Mean Scores of %SS
before Conducting Sensitivity Analysis. The Two Dotted

Lines Define the LOAs (Mean of Difference £ 1.96 SD).
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Figure 8 Bland-Altman Plot of the Difference in TP and
Face-to-Face Scores against the Mean Scores of %SS
after Conducting Sensitivity Analysis. The Two Dotted
Lines Define the LOAs (Mean of Difference £ 1.96 SD).
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8.3.2.2 Stuttering Severity Instrument (SSI-1V)
SSI-1V %SS subcomponent

A Wilcoxon signed rank test found no significant difference in the scores for face-to-face

(median=12.5) and telepractice (median= 12.5) conditions, Z=-1.18 , p=.24 (see Figure 9).

The Bland and Altman method (see Table 13) revealed that the mean difference was .35
higher in face-to-face ratings when compared to TP ratings, which is considered a clinically
insignificant difference. On the other hand, LOAs were wide, ranging from -2.3 to 3, which
implies that, using the TP ratings of %SS subcomponent, LOAs could potentially be up to 2.3
points less or 3 points more than face-to-face ratings (see Figure 10). However, the
percentage agreement for exact score was 46.6%, while it was 70%, 93%, and 100% for 1, 2,
and 3 points difference respectively, which is comparable to the agreement estimates of the

SSI-IV calculated in Chapter 5.
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Figure 9 Box-Plots of the Scores of %SS Subcomponent in Face-to-
Face and TP Environments.
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Figure 10 Bland—-Altman Plot of the Difference in TP and Face-to-Face Scores against the
Mean Scores of the %SS Sub-Score. The Central Line Represents the Mean Differences
between Face-to-Face and TP Ratings. The Two Dotted Lines Define the LOAs (Mean of

Difference £ 1.96 SD)
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SSI-1V duration subcomponent

A Wilcoxon signed rank test found no significant difference in the scores for face-to-face

(median=6) and telepractice (median=8) conditions, Z= --1.15, p=.24 (see Figure 11).

The Bland and Altman method (see Table 13) revealed that the mean difference was 0.27
points lower in face-to-face ratings when compared to TP ratings, which is considered a
clinically insignificant difference. On the other hand, LOAs were wide, ranging from -2.73 to
2.19, which implies that, using the TP ratings, the duration subcomponent could potentially be
up to 2.73 points less or 2.19 points more than face-to-face ratings (see Figure 12). However,
the percentage agreement of exact score was 60% while, for within 2 sub-score values, it was

100%, which is comparable to the agreement estimates of the SSI-IV calculated in Chapter 5.
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Figure 11 Box-Plots of the Scores of the Duration Subcomponent in Face-to-Face and TP
Environments.
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Figure 12 Bland—Altman Plot of the Difference in TP and Face-to-Face
Scores against the Mean Scores of the Duration Subcomponent. The Central
Line Represents the Mean Differences between Face-to-Face and TP
Ratings. The Two Dotted Lines Define the LOAs (Mean of Difference + 1.96
SD)

124



Physical concomitants subcomponent

The Wilcoxon signed rank test found no significant difference in the scores for face-to-face

(median=2) and telepractice (median=1.5) conditions, Z= -1.8, p=0.07 (see Figure 13).

The Bland and Altman method (see Table 13) revealed that the mean difference is .60 points
higher in face-to-face ratings when compared to TP ratings, which is considered a clinically
insignificant difference. Despite this, LOAs were wide, ranging from -2.9 to 4.1, which
implies that TP ratings of physical concomitants could potentially be 2.9 points less or 4.1
points more than face-to-face ratings (see Figure 14). However, percentage agreement of
exact score was 26.6%, whereas it was 53.3%, 86.6%, and 96.6% for within 1, 2, and 3 sub-
score values respectively, which is comparable to the agreement estimates of the SSI-IV

calculated in Chapter 5.
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Figure 13 Box-Plots of the Scores of Physical Concomitants in
Face-to-Face and TP Environments.
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Figure 14 Bland—Altman Plot of the Difference in TP and Face-to-Face Scores against the
Mean Scores of Physical Concomitants. The Central Line Represents the Mean Differences
between Face-to-Face and TP Ratings. The Two Dotted Lines Define the LOAs (Mean of

Difference £ 1.96 SD)
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SSI-1V total score

The Wilcoxon signed rank test found no significant difference in the scores for face-to-face

(median= 21) and telepractice (median= 20) conditions, Z= -1.06, p= 0.28 (see Figure 15).

The Bland and Altman method (see Table 13) revealed that the mean difference is .60 points
higher in face-to-face ratings when compared to TP ratings, which is considered a clinically
insignificant difference. Despite this, LOAs were wide, ranging from -4.71 to 5.9, which
implies that TP ratings of total score could potentially be 4.71 points less or 5.9 points more
than face-to-face ratings (see Figure 16). However, percentage agreement of exact score was
26.6%, whereas it was 50%, 66.6%, and 80% for within 1, 2, and 3 sub-score values
respectively, which is comparable to the agreement estimates of the SSI-IV calculated in

Chapter 5.
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Figure 15 Box-Plots of the SSI-1V Total Scores in Face-to-Face and TP Environments
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Figure 16 Bland-Altman Plot of the Difference in TP and Face-to-Face Scores against the
Mean Scores of Total Scores. The Central Line Represents the Mean Differences between
Face-to-Face and TP Ratings. The Two Dotted Lines Define the LOAs (Mean of

Difference £ 1.96 SD)

128



SSI-1V final severity rating

Quadric weighted kappa statistics indicated very good agreement between face-to-face and

TP final severity ratings (ky= .81, 95% CI [0.69-0.96]).

8.3.2.3 SR
The Wilcoxon signed rank test found no significant difference in the scores for face-to-face

(median=5) and telepractice (median= 4) conditions, Z= -0.64, p=0.51 (see Figure 17).

The Bland and Altman method (see Table 12) revealed that the mean difference is .16 points
higher in face-to-face ratings when compared to TP ratings, which is considered a clinically
insignificant difference. Despite this, LOAs were wide, ranging from -2.54 to 2.9, which
implies that TP ratings of SR could potentially be 2.54 points less or 2.9 points more than
face-to-face ratings (see Figure 18). However, 87.7% of ratings were within the accepted 1
scale value of difference (Eve et al., 1995; O’Brian et al., 2004; Onslow, Andrews & Costa,
1990).

104 ——

T T
f2f telepractice

Figure 17 Box-Plots of SR in Face-to-Face and TP Environments

129



6.00
e}
4.007 o
__________________________________________________________ e
o 2007 o}
v
g
b (o] e} o] o] o] (o] o]
©
.007 o (o] (o] o (o] (o] (o]
o (o] o] o] o
-2.007] (o]
o} o
-4.007]
I I I I I I
.00 2.00 4.00 6.00 8.00 10.00
mean

Figure 18 Bland—Altman Plot of the Difference in TP and Face-to-Face SR Scores against
the Mean Scores of SR. The Central Line Represents the Mean Differences between Face-
to-Face and TP Ratings. The Two Dotted Lines Define the LOAs (Mean of Difference +
1.96 SD)
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8.3.2.4 Reliability of data
Reliability of the face-to-face data (see Table 14)

Reliability of %SS face-to-face ratings
Intra-rater reliability:
ICC indicated very high intra-rater reliability of %SS (ICC=0.99).
Inter-rater reliability:
ICC indicated very high inter-rater reliability of %SS (ICC=0.92).
The reliability of SSI-1V face-to-face ratings

Please refer to Chapter 5
The reliability of SR face-to-face ratings

Intra-rater reliability:
ICC indicated very high intra-rater reliability of SR (ICC= .94).
Inter-rater reliability:

ICC indicated high inter-rater reliability of SR (ICC= .88).

131



Reliability of the TP system data (see Tables 15 and 16)

The reliability of %SS TP ratings
Intra-rater reliability:
ICC indicated very high intra-rater reliability of %SS (ICC=.97).
Inter-rater reliability:
ICC indicated very high inter-rater reliability of %SS (ICC=.94).
The reliability of SSI-1V TP ratings
Intra-rater reliability:

ICC ranged between .91 and .97, suggesting very high intra-rater reliability of all SSI

subcomponents.

The intra-rater reliability for final severity rating was (ky,=.68, 95% CI .49 to .87), suggesting

good reliability.
Inter-rater reliability:

Inter-rater reliability ranged from moderate to very high (ICC=.67 to .95) for all SSI
components; the least favourable ICC value was for the physical concomitants subsection

(ICC=.67).

The inter-rater reliability for severity rating was (ky,=.69, 95% CI .34 - 1), suggesting good

reliability.

The reliability of SR TP ratings

Intra-rater reliability:
ICC indicated high intra-rater reliability of SR (ICC= .86).
Inter-rater reliability:

ICC indicated very high inter-rater reliability of SR (ICC= .82).
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Table 12 LOAs of %SS and SR
Assessment Task Mean SD of 95% CI of the LOA

Difference Difference | Mean Difference

%SS * .82 2.63 dlto 1.5 -4.33 t0 5.97

SR .16 1.42 -22 t0 .54 -2.54t0 2.9

*The LOA of %SS reported in the table is before conducting sensitivity analysis. After
sensitivity analysis, LOA ranged from -2.27 to 3.04, with a mean difference of .16 (95% CI= -
0.25 to 0.57) and SD of difference=1.47.

Table 13 LOAs of SSI-1V Subcomponents

SSI-IV Mean SD of 95% CI of the LOA

Subcomponent Difference | Difference | Mean of Difference

%SS 35 1.35 -1.21t0 0.82 -2.3t03.0

Duration =27 1.26 -.73 10 0.20 -2.73 t0 2.19
Physical .60 1.80 -.05to0 1.25 -2.90to 4.1
Concomitants

Total score .60 2.71 -41to 1.61 -4.71 to 5.91
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Table 14 Inter-/Intra-Rater Reliability of Face-to-Face Ratings of the %SS and SR: ICC
(95% CI).

Assessment Task | Face-to-Face Intra-Rater Face-to-Face Inter-
Reliability Rater Reliability
%SS .99 (0.98-0.99) .92 (.67-.97)
SR .94 (.87-.98) .88 (.72-.95)

Table 15 Inter-/Intra-Rater Reliability of TP Ratings of the %SS and SR: ICC (95% CI)

Assessment Task TP Intra-Rater TP Inter-Rater
Reliability Reliability
%SS .97 (.94 .99) .94 (.85-.97)
SR .86 (.68-.94) .82 (.60-.93)

Table 16 Inter-/Intra Rater Reliability of TP Ratings of the SSI-1IV Subcomponents: ICC

(95% CI)
SSI-1V TP Intra-Rater TP Inter-Rater

Subcomponent Reliability Reliability
%SS .93 (.72-.98) .85 (.52-.96)
Duration .89 (.64-.97) .75 (.47-.93)
Physical .95 (.84-.98) .67 (.21-.90)

Concomitants
Total score .94 (.76-.98) .95 (.81-.98)
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8.3.3 H3: Children and their parents will feel positive about the potential of using
telepractice for stuttering assessment, satisfied with the telepractice assessment of
their stuttering, and willing to use the telepractice system for stuttering therapy

in the future.

Parents and children completed two questionnaires containing qualitative and quantitative
information (in the form of a 5-point Likert scale measurement): a pre-assessment
questionnaire focused on respondents’ preconceptions about assessment via telepractice, and
a second returned feedback form from both parents and children about their satisfaction with

the process once the child had undergone the TP assessment (See Appendix 8).

For ease of interpretation, before conducting statistical analysis, parents’ and children’s
responses across the 5-point Likert scale were collapsed to form three groups: ‘strongly
disagree’ was grouped with ‘disagree’ in a category labelled ‘disagree’; ‘I don’t
know/neutral’ was kept the same; and ‘agree’ and ‘strongly agree’ were grouped in a category
labelled ‘agree’. Moreover, patterns of responses across the pre-and post-assessments of both
parents and children were reported descriptively. Finally, to assess the extent of change in
perceptions between the pre- and post-assessment, a Wilcoxon matched pairs signed rank test
was applied. All parents (15 respondents, 12 mothers, and 3 fathers) and children (14
respondents) in the sample indicated that they had never used a TP model for any medical

service.
8.3.3.1 Parental Responses
Pre-Assessment

Prior to the assessment, most parents reported their willingness to use telepractice if it was an
available option, and they were comfortable with their children undergoing an online
assessment (93.3%), except for one parent, who was not sure. Moreover, 86.6% of parents
reported that they would consider the TP model for stuttering treatment, and 73.3% believed
that their children would enjoy the assessment task online. In terms of audio and video
quality, most parents were confident that they would not experience any difficulty in seeing
(80%) or hearing (86.7%) the distance therapist, with the rest being unsure. In addition,
73.3% agreed that instructions would be easy for their children to follow and their children
would be given enough time to complete tasks, with the rest being unsure (26.7%). In

addition, 86.7% agreed that the TP model would allow easy access to therapy services for
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CWS, in addition to also agreeing that the model would save time and money. However,
when parents were asked whether they rated online assessment as equivalent to a face-to-face
assessment, opinions were divided: 46.7% were not sure, 46.6% agreed, and only one parent
(6.7%) disagreed. This variability in responses was observed in another question where
parents were asked if they would prefer the traditional method of face-to-face assessment over
the TP model, wherein 46.6% were unsure, 13.3% indicated their preference for the
traditional method over the TP model, and 40% disagreed about the superiority of the

traditional method over the TP model.
Post-Assessment

After running the statistical analysis, some changes in responses were observed after
conducting the assessment, with the majority remaining the same (see Table 17). The
Wilcoxon test (Questions 1, 2, and 3) revealed that there was no significant change in the
response to questions addressing levels of comfort using the TP model, as similarly high
levels of comfort remained post-assessment. There was also no significant change in
perceptions regarding audio and video quality (Questions 5 and 6), with perceptions being
positive both pre- and post-assessment. In Question 4, the Wilcoxon test revealed a significant
change. Parents were asked if they thought their children enjoyed the session, and affirmative
responses increased from 73.3 to 100% post-assessment. Additionally, when asked whether
the parents rated the online assessment equivalent to face-to-face assessments (Question 7),
unlike the pre-assessment, when opinions were more divided, agreement significantly
increased from 46.6 to 93.3%. When asked about the clarity of instructions and whether their
children were given enough time to respond (Questions 8 and 9), the Wilcoxon test revealed
that parent’s agreement significant increased from 73.3 to 100%. Although not statically
significant, parents’ preference for telepractice over face-to-face practice increased from 40 to
73.3% (Question 13). Finally, the Wilcoxon test revealed no significant change in Questions
11-12, wherein most parents believed that the TP model saves them time and money and

allows easy access to SLT services for CWS pre- and post-assessment.

Additional Parents’ Comments

Additional comments from 15 parents who had undergone a TP-led assessment are
summarised below. The complete range of comments can be seen in Appendix 11. The most
common comments related to convenience; in this sense, three parents stated that the TP

model was convenient. Four parents said that the TP model required less travel and was time
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saving. Two parents mentioned the word ‘flexible’, one said that it saved travel time, and
another parent mentioned that it did not require his physical presence with his son. Moreover,
parents commented that the model was engaging, e.g., ‘My daughter engaged perfectly with
the distant clinician’ (PCHS5); ‘I have never seen my child that focused and engaged with the
clinician ... compared to face-to-face sessions’ (PCHI11). Three parents remarked that this
model might be less stressful for their children, as the children would be seen in their own
environments. Three parents replied that they were happy with the TP model, as it follows
technological advances. Two parents commented that the TP model offers more access to
therapy: ‘This model can help services reach as many people as possible’ (PCHS); ‘This
model allows services to reach people who can’t travel” (PCH1). In addition, PCH1 said the
model could offer more privacy: ‘I think this model allows more privacy and makes people
talk, as they will be communicating from a relaxed environment, from their homes’. Fewer
remarks were received regarding drawbacks of the TP model. One parent talked about
establishing rapport, preferring her child to be seen face-to-face initially and maybe seen
through telepractice afterwards. Two parents stated that the model may be affected by slow

internet speeds.
Children

14 children, with an age range of 8—15 years (M=10.8; SD=2.1), filled in the questionnaires

before and after the TP assessments.
Pre-Assessment

Prior to the assessment, most children (85.7%) indicated that they were comfortable
undergoing stuttering assessments online and that they would be willing to use it if available.
Moreover, 92.2% agreed that they expected to enjoy assessment tasks carried out online.
However, when asked if they might consider the TP model for treatment, opinions were more
divergent, as 42.9% were not sure and 57.1% agreed. When children were asked about their
expectations regarding visual and audio quality, all children agreed that they would not have
any problem hearing the clinician during an online session. When asked about visual quality,
78.6% agreed, one child was not sure, and two children disagreed. Of all the respondents,
92.2% of the children were confident that instructions during the TP session would be clear
and easy to follow. They believed that the TP model enabled easy access to assessment and
therapy for CWS. Although most children agreed that instructions would be clear and easy to

follow, fewer children agreed that they would be given sufficient time to follow instructions
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through this model (64.3%), with the remainder being unsure (35.7%). Additionally, 64.3% of
the children agreed that assessment through the TP model is a satisfactory alternative to face-
to-face practice, whereas the rest were unsure (28.6%) or disagreed (7.1%). Finally, when
children were asked if they preferred the traditional assessment model over telepractice, 50%

disagreed, 14.3% were unsure, and 35.7% agreed that they preferred the traditional model.
Post-Assessment

After running the statistical analysis, some changes in responses were observed after the
assessment (see Table 18), with the majority remaining the same, particularly regarding
Questions 3, 7, 9, and 12. In Question 3, when asked if they were happy during the online
session and whether telepractice would be considered for therapy, significantly higher
acceptance was observed compared to the pre-assessment, with agreement increasing from
57.1 to 92.2%. After carrying out the assessment, there was a significant change in children’s
opinions regarding whether they thought TP assessment was equivalent to face-to-face
assessment (Question 7), with 92.9% agreeing, compared to 50% from the previous
assessment. In addition, more children agreed to Question 9 (92.2%), where they were asked
if they had sufficient time to respond to and follow instructions. Finally, for Question 12,
when asked if they preferred the traditional face-to-face model over the TP model, unlike in
the pre-assessment where opinions diverged, the majority disagreed (92.2%). Generally,
changes in perceptions of both parents and children, statistically significant or not, were all

positive, indicating acceptance of the TP model (see Appendix 2).
Additional Children’s Comments

Additional comments from 14 children who had undergone a TP-led assessment are
summarised below. The complete range of comments can be seen in Appendix 12. The most
frequent comment was that the TP model was ‘less stressful’ than the face-to-face model, as
the therapist was not physically present in the room. Moreover, with the exception of one
child, who commented that he felt nervous during the TP session, children reported that it is
easier for them to communicate through this model: ‘I preferred the telepractice method over
the face-to-face because it felt less stressful seeing the therapist in a different location and
through the screen. My hands usually sweat from stress when I talk to my SLT’ (CH3); ‘This
model was less stressful, and it was easier to communicate with the clinician. I can express

myself more with this model” (CHS).
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Children also discussed the convenience of the TP model and mentioned that it was time
saving and did not require travelling: ‘I came from outside Riyadh to attend the appointment.
This option will save me time. Although I do not have internet at my house, I can go to my
grandparents’ house or the closest hospital to my house’ (CH1); ‘It is very convenient, as it
saves travelling time. I get the session within my home environment. I can avoid traffic’

(CH7).
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Table 17 Results of Pre- and Post-Assessment Questionnaires of Parents Condensed from a 5-Point Likert Scale to a 3-Point Likert Scale to
Reveal Basic Groups of ‘Disagree’, ‘I Don’t Know, and ‘Agree’. The Italics and Brackets Indicate Pre-/Post-Assessment Conditions

Question Pre-Assessment Post —Assessment Z P
Value
Disagree Don’t Agree | Disagree Don’t Agree
Know know
1- T will be (I am) happy to use telepractice if it is available in the hospital or 0 1 14 0 0 15 -1.00 | .317
healthcare facility nearest to my place of residence. (6.7%) (93.3%) (100%)
2- T am (was) comfortable for my child to undergo stuttering assessment via the 0 1 14 0 0 15 -1.00 | .317
internet. (6.7%) (93.3%) (100%)
3- I will be (was) happy for my child to be online and would consider using the 0 2 13 1 1 13 -.447 | .655
internet for stuttering treatment. (13.3%) (86.6%) | (6.7%) (6.7%) (86.7%)
4- 1 believe my child will enjoy (enjoyed) carrying out assessment tasks online. 0 4 11 0 0 15 -2.00 | .046*
(26.7%) (73.3%) (100%)
5- I'will have (had) no difficulty in seeing the online speech therapist via the 0 3 12 1 0 14 -.378 | .705
telepractice video link. (20%) (80%) (6.7%) (93.3%)
6- I will have (had) no difficulty hearing the online speech therapist via the 0 2 13 1 0 14 0 1.00
telepractice video link. (13.3%) (86.7%) | (6.7%) (93.3%)
7- 1 would rate the online assessment as being equal to an assessment conducted 1 7 7 1 0 14 - .008*
traditionally in the face-to-face method. (6.7%) (46.7%) (46.7%) | (6.7%) (93.3%) | 2.646
8- The instructions given during the online assessment will be (were) clear and easy | O 4 11 0 0 15 -2.00 | .046*
to follow. (26.7%) (73.3%) (100%)
9- . My child will have (had) sufficient time to follow the instructions given during 0 4 11 0 0 15 -2.00 | .046*
the assessment. (26.7%) (73.3%) (100%)
10- Telepractice can satisfactorily replace a face-to-face assessment. 2 3 10 1 1 13 - .102
(13.3%) | (20%) (66.7%) | (6.7%) (6.7%) (86.7%) | 1.633
11- Telepractice will allow (can allow) easy access to assessment and therapy for 0 2 13 0 1 14 -1.00 | .317
children who stutter. (13.3%) (86.7%) (6.7%) (93.3%)
12- Telepractice will save me travelling time and money. 0 2 13 0 0 15 - 157
(13.3%) (86.7%) (100%) | 1.414
13- I would prefer for my child to have a traditional (face-to-face) assessment with 6 7 2 11 2 2 - .187
the speech therapist. (40%) (46.7%) (13.3%) | (73.3%) (13.3%) (13.3%) | 1.318
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Table 18 Results of Pre- and Post-Assessment Questionnaires of Children Condensed from a 5-Point Likert Scale to a 3-Point Likert Scale to
Reveal Basic Groups of ‘Disagree’, ‘I Don’t Know’, and ‘Agree’. The Italics and Brackets Indicate Pre-/Post-Assessment Conditions

Question Pre-Assessment Post-Assessment Z P
value
Disagree | Don’t Agree | Disagree | Don’t Agree
Know Know
1-I will be (I am) happy to use telepractice if it is available in the hospital or 0 2 12 0 0 14 - 157
healthcare facility nearest to my place of residence. (14.3%) (85.7%) (100%) | 1.414
2-1 am (was) comfortable to undergo a stuttering assessment via the internet. 0 2 12 0 0 14 - .157
(14.3%) (85.7%) (100%) | 1.414
3-1 anticipate I will be (was) happy being online and would consider using the 0 6 8 0 1 13 - .025%*
internet for stuttering treatment. (42.9%) (57.1%) (7.1%) (92.2%) | 2.236
4-] anticipate I will enjoy (I enjoyed) carrying out assessment tasks online. 0 1 13 0 0 14 - 317
(7.1%) (92.2%) (100%) | 1.000
5- I anticipate I will have (I had) no difficulty in seeing the online speech 2 1 11 4 0 10 -.849 | .369
therapist via the telepractice video link. (14.3%) (7.1%) (78.6%) | (28.6%) (71.4%)
6- I will have (had) no difficulty hearing the online speech therapist via the 0 0 14 0 0 14 .000 1.00
telepractice video link. (100%) (100%)
7-1 would rate the online assessment as being equal to an assessment conducted 1 6 7 0 1 13 - .035*
traditionally in the face-to-face method. (7.1%) (42.9%) (50%) (7.1%) (92.9%) | 2.111
8-The instructions given during the online assessment will be (were) clear and easy 0 1 13 0 2 12 -.577
to follow (7.1%) (92.2%) (14.3%) (85.7%) .564
9- I expect to have (had) sufficient time to follow the instructions given during the 0 5 9 0 1 13 - .046*
assessment. (35.7%) (64.3%) (7.1%) (92.2%) | 2.000
10-Telepractice can provide a satisfactory alternative to face-to-face assessment. 1 4 9 0 2 12 - .102
(7.1%) (28.6%) (64.3%) (14.3%) (85.7%) | 1.633
11-Telepractice can allow easy access to assessment and therapy for children who 0 1 13 0 0 14 - 317
stutter. (7.1%) (92.9%) (100%) | 1.000
12-1 would prefer a traditional (face-to-face) assessment with the speech therapist 7 2 5 13 0 1 - .023*
(50%) (14.3%) (35.7%) | (92.9%) (7.1%) | 2.271
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8.4 Summary of Findings
8.4.1 Feasibility Outcomes

30 sessions were carried out successfully using the telepractice model (whereby the TP
system was used for carrying out assessment of 15 sessions and for observing children during
face-to-face assessments in the other 15 sessions). There were instances where problems
occurred, with four sessions being severely interrupted. However, none of these resulted in

the termination of a session.
8.4.2 Validity and Reliability Outcomes

No significant differences were identified between the SSI-IV and SR scores obtained in the
face-to-face and TP assessment environments, with the exception of %SS, which initially
showed significantly different scores between face-to-face and telepractice; however, after
conducting sensitivity analysis, the Wilcoxon signed rank test revealed no significant

difference between %SS scores in TP and face-to-face sessions.

With regard to the level of agreement, initially, unacceptable levels of agreement were
demonstrated for %SS by the Bland and Altman test. However, after conducting sensitivity
analysis, a more satisfactory agreement level was achieved. Similarly, unacceptable levels of
agreement of the SSI-IV subcomponents and SR were returned by the Bland and Altman

analysis. However, when conducting percentage agreement analysis, results were satisfactory.

As for the reliability of face-to-face and TP ratings, all measures demonstrated satisfactory

levels of intra- and inter-rater reliability, reflected by the ICC.
8.4.3 Acceptability Outcomes

Generally, parents and children exhibited high acceptability levels of satisfaction and held a

positive view regarding telepractice pre- and post-assessment.

Possible explanations and implications of the results, in addition to whether the three

proposed hypotheses were met or not, will be discussed in the following chapter.
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9 Discussion

9.1 Introduction

The main aim of this study has been to investigate the feasibility, validity, reliability, and
acceptability of conducting a stuttering assessment through the telepractice model of school-

age CWS. In line with the aforementioned aims, three hypotheses were proposed.

The plan of this chapter is to discuss the results in accordance to these three research
hypotheses. The results of each hypothesis will be summarised, interpreted, and discussed in
line with the consistency of the study’s results and the research literature. This is followed by
a discussion of the benefits and challenges of applying the TP model and then the conclusion
of this study. Considerations for SLTs will be outlined, with regard to adapting the TP model
trialled in this study for the assessment of school-age CWS. The final section will consider

the study’s limitations and possible future research directions.
9.2 Discussion of Research Hypotheses

9.2.1 H1: Using the selected TP system, the TP stuttering assessment will be feasible

and comparable to the face-to-face assessment.

All 30 sessions using the telepractice model (15 sessions leading and 15 sessions observing)
were successfully carried out. Although there were instances where problems occurred, they
did not prevent the sessions from continuing. Generally, the problems encountered were of
two types: issues relating to the children and technological problems with audio and video
quality. With regard to child-related issues, problems like the telepractice SLT losing sight of
a child due to the child’s change in position and a child speaking in an extremely quiet voice
and being difficult for the TP and face-to-face SLTs to understand have been reported in
previous telepractice studies (Fairweather et al., 2004; Hill et al., 2006; Theodoros et al.,
2003; Waite et al., 2006; Waite et al., 2010).

As for technological issues, audio quality ratings were satisfactory for SLTs in most of the
sessions and were rated as excellent in 80% of the sessions (see Section 8.3.1). However,
visual quality was more of an issue, which is a commonly occurring problem in TP studies,
especially those using low bandwidth internet (Carey et al., 2012; Constantinescu et al., 2011;

Kully, 2002; Sutherland et al., 2017; Waite et al., 2010).
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As mentioned earlier, none of the technological- or child-related problems encountered were
sufficiently problematic to result in the termination of the sessions or an inability to
communicate with the children and their parents. However, they did influence the scoring of
the speech samples gathered via the TP system, thereby jeopardising the reliability and
validity of stuttering assessment tasks scores. This will be examined in greater detail in the

discussion of the following hypothesis.

In conclusion, the issues reported did not prevent the sessions from being carried out, making
the chosen TP system feasible to carry out assessments. Most of the technical issues were

related to visual quality, as the audio was stable in most of the sessions.

9.2.2 H2: Results from the assessment will present a high degree of clinically
acceptable levels of agreement and reliability between the two environments,

validating the TP modality for stuttering assessment.

To test this hypothesis, the validity and reliability of different stuttering measures, namely
%SS, SSI-4 (total score and final severity ratings) and its subcomponents (%SS, duration, and

physical concomitants), and SR were tested in TP and face-to-face sessions.
9.2.2.1 The reliability and validity of %SS via the TP model:

The first measure to be investigated was %SS, which revealed significant differences between
the face-to-face and TP environments, as demonstrated by the Wilcoxon test. In addition,
when further analysis of the agreement was conducted using the Bland and Altman method,
the results were also unsatisfactory. This was clear, as the LOAs for the two conditions (face-
to-face and TP) were between -4.33 and 5.97, which is considered to be a clinically
unacceptable difference, as a difference of 4-6%SS may, for example, shift the severity level
from mild to moderate. However, after inspecting the plot, we observed that the LOAs were
wide due to nine speech samples belonging to seven participants, four of which had had
sessions with a compromised internet connection. After conducting the sensitivity analysis
(see Chapter 8), the LOA evidently improved when the assessments exhibiting technical
difficulties were excluded, with %SS ranging from to -2.67% to 3.13%. It should be noted
that, as suggested by previous research (Karimi et al., 2014a), the investigator’s judgment is
required to determine whether such inaccuracies may be acceptable in particular applications.
This was a challenge in the present study, especially as there is no agreed-upon absolute

numerical acceptable difference of %SS. Instead, we based our decisions on the idea that
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%SS demonstrates acceptable levels of agreement, to the extent that it can be trusted to
identify the size of the effect being sought. In other words, the investigator needs to generate
statistical evidence that any effects found are due to changes in the independent variable/s and
not the error variance of %SS. Therefore, based on clinical judgements and previous research
(Bridgman et al., 2016; Carey et al., 2014; Karimi et al., 2013), a difference of approximately
3%SS was judged as insignificant, thus confirming that the assessment of %SS via TP is valid

and reliable only when a reliable internet connection is available.

SLTs reported some difficulties in scoring %SS in some of the TP sessions, which may
partially explain the discrepancy in the scores. One challenge was the absence of visual
presentation in the sessions with compromised internet connection, which resulted in the
judges relying only on the audio when scoring the recordings. Instances of pictures freezing
and the loss of visual data occurred. However, to varying degrees, this technical difficulty has
been commonly reported in TP assessment studies (Constantinescu et al., 2011; Sutherland et
al., 2017; Waite et al., 2010). The severe loss of visual representation occurred in the case of
four participants in this study, and it was these four participants that had the largest variations

in LOA.

In a similar vein, in studies where the focus was to compare ratings of %SS in audio vs.
audio-visual presentation, there was a mean increase of 18% in %SS scores when, compared
to audio-only mode, samples of AWS were presented in audio-visual mode (O’Brian et al.,
2015). The %SS was statistically significantly lower, by around 20%, when made from audio-
only recordings of preschool CWS (Rousseau et al., 2008). In our study, on average, face-to-
face ratings were slightly higher than TP ratings, and ratings of the samples of compromised
video quality were all underestimated in the TP environment, compared to the face-to-face
ratings, which may be the result of the loss of visual presentation. In addition, the judges of
this study reported that, in some instances, they were unsure if it was a stuttering moment or a
glitch, and, in some instances, where visual quality was compromised, they reported difficulty
is measuring subtle stuttering moments (e.g. inaudible short blocks). However, this is not
unique to the TP environment, as scoring the %SS is a challenge, even in traditional face-to-
face studies (O’Brian et al., 2013). Moreover, in one instance, SLTs reported that it was
difficult to score a sample due to the participant’s low volume. However, this difficulty was
reported by both the face-to-face and TP SLTs, in addition to also being reported in other
traditional face-to-face studies (O’Brian et al., 2010).
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In summary, it appears that, only when reliable internet is ensured, the TP model a valid and

reliable method to assess %SS.
9.2.2.2 The reliability and validity of SSI-IV via the TP model:

The second measure of interest is the SSI-IV and the SSI-IV subcomponents (%SS, duration,

and physical concomitants), along with the total score and the final severity rating.

The %SS subcomponent score agreement between face-to-face and TP environments was
unsatisfactory, as the LOAs were between -2.18 and 2.32, and an approximate difference of
two points is undesirable. However, it is thought that this poor agreement was not caused by
the environment of the TP but rather the property of the test itself. Our results are comparable
to our percentage agreement estimates of the SSI-IV reported in Chapter 5 and Davidow and
Scott’s (2017) study. A possible explanation for this unsatisfactory agreement, reflected in an
approximately two sub-score difference, may be related to the sub-score range corresponding
to the raw %SS, where the upper boundary of one sub-score range is close to the lower
boundary of the next highest sub-score range (Davidow & Scott, 2017). In simpler terms,
while two scorers may have small differences in raw %SS, they could end up with two
different sub-scores. In an example from our data, a difference as small as 1%SS, where one
scorer had a score of 2%SS and the other had a score of 3%SS, resulted in two different sub-
scores (six and eight respectively) from the non-reader conversion table. On the other hand, in
the case of higher scores of raw %SS, large differences between raw %SS may be masked
when converted to scaled scores. In an example from our dataset, during a reading task, the
face-to-face clinician scored 38.8%SS, whereas the TP clinician scored 24.3%SS, which is
around a 14%SS difference. However, when converting to subscale scores, both ratings
correspond to a score of nine. This raises the question of the usefulness of scaled scores and

whether using raw data to track change is of greater benefit (Davidow & Scott, 2017).

The second subcomponent of the SSI-IV is the duration subcomponent, which is calculated
by averaging the three longest stuttering moments. The Bland and Altman analysis revealed
an unacceptable LOA. What is interesting here is that, when examining the plot for scaled
score ratings, they either totally agreed or they differed by two points, which is one rank
higher or lower on the conversion tables of the duration scores. However, as noted by Lewis
(1996), it is thought that the raw counts do not reflect scaled scores. As seen in our data, a
difference of as little as 0.11 seconds shifted the rating from ten to twelve points. On the other

hand, a difference as large as 1.41 seconds only resulted in a two-point difference (from eight
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to ten). Percentage agreements of exact scores within the two sub-score values were
comparable to our reliability estimates of the SSI-IV and Davidow and Scott’s (2017) study.
This suggests that the poor agreement of the scaled duration sub-score may not be caused by

the TP environment but rather by problems with the measurement itself.

The third subcomponent of the SSI-IV is the physical concomitants subcomponent, and, as in
the %SS and duration subcomponents, LOAs were wide. In addition, percentage agreement

indices were unsatisfactory.

This is not surprising or unique to this study, as these findings are in line with other studies
that have investigated the agreement and reliability of the SSI. In Hall et al.’s (1987) study,
the physical concomitants sub-score had the lowest inter-rater agreement, with a value of
54%. Moreover, in Davidow and Scott’s (2017) study, SSI-IV revealed unsatisfactory inter-
rater agreement, while, in Bakhtiar et al.’s (2010) study, where they examined the reliability
of the Persian version of SSI-III, the least favourable result was in the physical concomitants
component, with a value of 54% for inter-judge agreement. It can be shown that the
discrepancies in the scoring may be linked to the quality of recording during the TP session,
especially considering the subtle nature of some secondary features, and especially when, in
this study, the majority of difficulties mentioned during the scoring were related to visual
quality. However, it is thought that these differences cannot be fully attributed to the TP
model. The usefulness of SSI’s physical concomitants behaviour sub-score has always been
questioned in the literature, as a result of its low reliability. This may be due to its subjective
nature, as clear distinctions between each level of distraction are not provided (Riley, 2009;
Tichenor, 2010). In other words, the way we differentiate a moment of stuttering with a
distraction score of 1 (‘not noticeable unless looking for it’) or 2 (‘barely noticeable to the
casual observer’) is not clear. The same is true of a score of 3 (‘distracting’) or 4 (‘very
distracting’) since what is distracting to one observer may not be distracting to another
(Tichenor, 2010). Further, it may be that some secondary features are more easily observed
than others. Discrepancies between the results of the two assessment environments may also
be due to methodological problems. Sometimes, camera angles were not satisfactory (see
Section 9.5 below), and, if the child moved, this would result in a compromised view of the
child’s physical features accompanying the stuttering. This limitation has been documented in
the TP literature in both paediatric and adult studies (Fairweather et al., 2004; Hill et al.,
2006; Theodoros et al., 2003; Waite et al., 2006; Waite et al., 2010). Although the camera
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angles were the same between the two recordings, the live exposure of the face-to-face SLT
may have influenced the rating. In addition, this subcomponent encompasses the sum of
ratings across different categories (distracting sounds, facial grimaces, etc.). As pointed out
by Lewis (1996), totalling the judges’ ratings across categories to calculate a single physical
concomitants sub-score can obscure marked differences in judges’ ratings on individual

physical concomitant behaviours.

With regard to the total score, which is calculated by adding up the three components of the
SSI, as for previous components, the LOA presented unsatisfactory results. This was not
unexpected, as the total scores were derived from the sum of the components of the %SS,
duration, and physical concomitants, which all posed unsatisfactory agreements using LOA,
so it was likely that the accumulative differences would produce a different score. When
comparing our findings of percentage agreement, unsatisfactory results were produced.
However, this is not unique to this study, as such findings are in line with both Davidow and

Scott (2017) and our reliability investigation outlined in Chapter 5.

In summary, results suggest that the TP model can be a valid and reliable method for
assessing SSI-IV. However, due to the inherent problems of the SSI-IV itself, it is not
recommended to use this model when the aim is to measure small changes within individual
participants; in this case, SSI-IV should be interpreted with caution, which is reflected in the

poor agreement that occurred when using the Bland and Altman method.
9.2.2.3 The reliability and validity of SR via the TP model

SR was the final measure investigated, and, as for the previous stuttering measures, SR failed
to meet the clinical criteria for the Bland and Altman method comparison, as the LOAs were
wide, ranging from -2.54 to 2.9 points difference, while the percentage level of the agreement
level was 87.7%, within one scale value. This indicates that most ratings were within the
acceptable difference limit of one scale value (Eve et al., 1995; O’Brian et al., 2004; Onslow,
Andrews & Costa, 1990), which is in line with previous investigations into the reliability of
SR. For example, a study by Karimi et al. (2014a) revealed an unsatisfactory LOA for SR.
However, the percentage of agreement among the judges ranged from 86 to 95% of ratings
being within the acceptable one score difference. In addition, O’Brian et al. (2004) also
reported an excellent percentage of agreement between one experienced clinician and nine out

of ten clients when using a 9-point SR scale: 78% of scores were within one scale value of
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each other. Our percentage agreement calculations may have been higher than O’Brian et al.’s

(2004) due to the limited number of judges, which may have led to higher ratings.

Unlike the %SS, in exploring the Bland and Altman plot, SR seemed reliable, even in the case
of compromised internet quality, which may be due to the different constructs of %SS and
SR, as, in contrast to SR, %SS involves the discrete counting of syllables. In this regard, SR
requires an overall impression that could be maintained regardless of the loss of data that may
occur as a result of a technological glitch. It has been documented that, unlike %SS, SR scales
are not affected by the presentation mode (i.e. audio-only/audio-visual); for example, in
Rousseau et al. (2008), the judges’ scores on a 9-point scale did not differ across the two
presentation modes. This could indicate that SR may be a more suitable measure than %SS to
use during a TP assessment, especially since technological glitches are unavoidable.
However, complete dependency on SR alone for the assessment of overt features of stuttering

may be insufficient (O’Brian et al., 2004).

It can be concluded that the lack of agreement of SR seen in LOA was not due to any deficits
in the information provided by the TP environment. Instead, it was related to the SR measure
itself, as the results of this study were similar to traditional face-to-face research incorporating

SR.

In summary, our findings support the proposed hypothesis. However, this is only true when
reliable internet is ensured, especially in the case of %SS. The TP model seemed to be a valid
and reliable option for a stuttering assessment, as, when the differences in assessment results
were found, they were similar to those reported in the traditional face-to-face literature. It
should be noted that one must be aware of the assessments’ shortcomings as highlighted in
Chapter Two. Nevertheless, these measurements remain central to clinical practice (although
other measures targeting other aspects of stuttering should be considered), as they help to
shape decisions at every step of the clinical process, including assessment, intervention,

termination of treatment, and follow-up (McCauley,1989).
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9.2.3 H3: Children and their parents will feel positive about the potential of using
telepractice for stuttering assessment, satisfied with the TP assessment of their

stuttering, and willing to use the TP system for stuttering therapy in the future.

To our knowledge, there has been no investigation into client or parent satisfaction of
stuttering assessment services delivered via TP. Instead of only collecting views post-
assessment, as most TP studies have done, views were gathered both pre- and post-
assessment, as it was thought that considering preconceptions about stuttering assessment
services may have an impact on the willingness of clients to take up this service. It was
therefore decided that this should be an essential part of the evaluation of patient perception

and satisfaction in the proposed TP assessment (Sharma et al., 2013).

The post-assessment responses of parents and children indicated that they both had a
generally positive experience of TP assessment. Looking at the pre-assessment responses, the
majority expressed a willingness to use this model to receive services, which is encouraging,
although noting that they had not tried it before. Moreover, more positive opinions regarding
the service were noted post-assessment, as both parents and children reported that the TP
model did not differ from the face-to-face model, and, most interestingly, they did not prefer
the traditional face-to-face assessment over the TP model. Such a positive trend is promising,
and the fact that only one exposure to such a service elicited positive responses is indicative
of the parents’ and children’s willingness and openness to utilise the TP model, even though

they have had limited experience with it.

As mentioned earlier, this study revealed high levels of satisfaction in both parents and
children when using the TP assessment model, which is in line with research that has
incorporated this model for assessing different speech and language disorders in children. In a
study by Ciccia et al. (2011), the feasibility of conducting SLT screenings via Skype was
investigated, finding high levels of satisfaction from the parents. In fact, parents indicated a
preference for accessing these services via Skype rather than having to travel to complete
assessments. Recently, a study by Sutherland et al. (2107) examined the feasibility of
conducting language assessments of children via TP and highlighted the positive attitudes of
both the parents and their children, who stated that they felt comfortable using the TP system.
In the field of TP and stuttering, similar trends were observed in TP stuttering treatment

studies (Bridgman et al., 2016; Carey et al., 2012).
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In the present study, children reported feeling relaxed during the TP session, particularly
when compared to a typical face-to-face session. Although this seems intriguing, such a
finding should be considered with caution, as the goal of a stuttering assessment is to reflect
everyday life, and the child being more relaxed in this environment may lead to the omission
of crucial information. On the other hand, one child reported feeling more anxious when
compared to the face-to-face session with the SLT, so this assessment may have been
overestimated. However, a similar problem can be encountered in face-to-face assessments,
especially those carried out post-treatment, as such assessments may be biased, either because
of discriminated learning to the clinic (Wilkie & Beilby, 1996) or the improvement of fluency
potentially being due to the fact that the client is already familiar with the clinician and hence
more relaxed when compared to the pre-assessment, and the improvement is therefore more
of a placebo effect (Boberg & Kully, 1985). Either way, it seems that the stuttering variability

of clients is unavoidable, as it is a central feature of stuttering (Constantino et al., 2016).

Human factors should also be kept in mind while evaluating a TP service (Waite et al., 2010).
One dimension of this is building rapport, which is a concern in the literature, as it has been
reported that rapport building may be a challenge (Hines et al., 2015; May & Erickson, 2014;
Tucker, 2012), especially for young children (Fairweather et al., 2004). However, our data
suggests otherwise, as comments from the two therapists and the children indicated that this
was not an issue. Children reported feeling that communicating in this medium was
comfortable and easy, and they felt less pressure, given the physical absence of the therapist.
Moreover, the ease of communication may also be attributed to the children’s enthusiastic
response to technology, which aided their focus and attention (Fairweather et al., 2004). One
vital factor that supports the success of stuttering management is the interpersonal
relationship between the clinician and the client (Cooper, 1966), Murphy and Fitzsimons
(1960), for example, stated that ‘much of the past therapeutic success of speech clinicians
with stutterers can be attributed to the undefined emotional relationship that existed
between clinician and stutterer, rather than to the specific speech correction technique
employed’ (p.8). In this regard, being able to build rapport with the client during assessment
(which is the first encounter of therapy) may support a positive interpersonal relationship

between the clinician and the client.

On the other hand, parents might hold a different point of view when evaluating the service.

In one instance, in the post-assessment questionnaire, a mother reported being concerned
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about building rapport with a distant clinician, and she thought that it would be better to have
face-to-face session initially in order to overcome that barrier. However, when her child was
asked to describe his experience, he reported feeling very comfortable and, most importantly,
he commented that he was able to connect and communicate better with the clinician as a
result. However, this comment was only made by one parent in this study, so, in the future, it
would be interesting to compare the views of the children and their parents in depth,
especially given that the consent to take up such a service must be gained from the parent of a

young child.

In summary, our findings support the third hypothesis, as parents and children exhibited high

levels of satisfaction and held positive views of TP, both pre- and post-assessment.

9.3 Benefits, Drawbacks, and Clinical Implications of the TP Model in the Assessment
of School-Age CWS

Based on our findings, it appears that TP is a promising approach for providing stuttering
assessment, resulting in similar outcomes to the traditional face-to-face approach. In this
investigation, we were successful in conducting TP sessions with limited infrastructure. More
specifically, we were able to conduct stuttering assessments using a laptop, webcam, and free
video conferencing software, simply by connecting to the internet. The study found that there
was no statistical differences between TP and face-to-face administration on the outcome
measures tested, namely %SS, SR, and SSI-IV, which provides support for the use of the TP
model to assess school-age CWS using these measures. Furthermore, although not addressed
statistically, the model was successful in discussing the attitudes and impacts of stuttering on
the participants’ daily lives. These findings have implications at both clinical and research

levels.

From a clinical point of view, we were able to collect speech samples of children interacting
with their parents while the TP SLT was observing silently. Thus, the TP model may facilitate
collecting beyond-clinic speech samples. This is a part of the stuttering assessment in clinical
contexts that enables us to gain a perspective of a child’s stuttering in different situations,
which may also be helpful in assessing children who are shy or reluctant to interact with the
clinician, especially in their first sessions (Vogel et al., 2015). Furthermore, such beyond-
clinic samples are an integral part of evaluating the progress of therapy programmes for CWS,
such as the PCIT therapy program (Kelman & Nicholas, 2017). This may also be a helpful

avenue in maintaining regular follow-ups and assessing the maintenance of therapy for
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children who cannot go to the clinic. In other words, given the obstacles in Saudi Arabia, i.e.
the limited number of fluency specialists, sparse areas, and unequal distribution of therapists,
this model could increase access to specialists in the field of stuttering assessments,
consultations, and treatments, especially for this age group, given that technology is part of
their daily lives (Lowe, O’Brian & Onslow, 2013). The TP model may allow children to
access services from the convenience of their own homes, eliminating the need to travel,
which could increase their commitment to attending sessions and decrease missed
appointments, thereby creating better therapy outcomes (Lowe, O’Brian & Onslow, 2013;
O’Brian et al., 2003). In addition, the success of some types of therapy is dependent on how
much the parents are involved in the therapeutic process (in PCI, both parents must attend the
therapy sessions), and the flexibility of this model may help with the consistent involvement
of family members. On the other hand, for older children, specifically adolescents, the TP
model could encourage independence and self-management, both of which are attributes
linked to improved outcomes (Bothe et al., 2006), as children can have a session with the SLT

alone without their parents being present (Lowe, O’Brian & Onslow, 2013).

In addition to the aforementioned benefits of the TP model in clinical contexts, telepractice
can also be utilised in the assessment of stuttering in research contexts. The outcome
measures evaluated in this study (%SS, SR, and SSI-IV) are commonly used in stuttering
research, and researchers may be able to administer these outcome measures via TP in
research studies. Given its flexibility, and eliminating the need to travel, TP may help in
recruiting and increasing the compliance of participants in clinical trials, thus increasing
sample sizes. Having an adequate sample size in a research study is vital for meeting the
desired statistical power. This can be a challenge in stuttering research due to the relatively
low prevalence of the disorder (Jones et al., 2002). Further, the TP model can help the
researcher ensure that the quality of the recorded speech sample is adequate during the time of
recording, in addition to also helping the researcher monitor the quality of parental
engagement of the child, specifically ensuring that the parent is involved with the child in a
truly conversational dialogue. Finally, the recording will be immediately available for backing

up and re-measuring, if required, which further adds to its practicality (Vogel et al., 2015).

In this study, in TP-led sessions, the face-to-face SLT acted not only as observer but also as a
facilitator. However, tasks and activities during the session did not require assistance from the

face-to-face SLT, as the face-to-face SLT’s role did not go beyond helping to establish the
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video conference call and helping to reconnect with the TP clinician in case the connection
was compromised. This may indicate that a stuttering assessment via TP can be conducted
without the presence of a specialist. In this regard, the parent or, in the case of older children,
the child him/herself could manage the session according to the instructions of the TP

clinician.

In summary, our study suggests that, when compared to traditional face-to-face assessment,
the TP stuttering assessment of school-age children is feasible, valid, and a reliable method of
assessment. It has also been shown that, for the TP assessment, the use of simple equipment
was appropriate for carrying out the assessment and to rate samples. Further, its benefits may
extend to both clinical and research contexts. The TP system chosen for this study was
successful in allowing the assessments to be carried out in terms of consultation, where the
clinician and the participants were able to interact and communicate adequately via the
chosen system. It also provided acceptable quality, in terms of audio and video recordings, for
the assessment of %SS, SSI-4, and SR. Moreover, overall, the majority of children and their
parents in the TP environment felt satisfied with the TP delivery model, which further

supports the implementation of this method.

However, regardless of the potential benefits and findings of this study, it is also important to
discuss the challenges encountered. The most prominent limitation in using the TP model for
the assessment of CWS related to technological problems, with glitches occurring to varying
degrees during the sessions. All sessions sufficiently communicated with and gathered
information from clients, and the difficulties only arose when rating samples for stuttering
severity measures. The following section will discuss these technological challenges and what

impact they had on the assessment.

Generally, the quality of both audio and video during video conferencing is dependent on the
bandwidth. A low bandwidth connection usually compromises the visual quality rather than
the audio quality, which happened in our case, where image quality was the most
compromised feature during the video conferencing. In this regard, SLTs encountered
difficulties, such as the pixilation, freezing, and skipping of images, as well as a total loss of
visuals, which made scoring more difficult when compared to the samples taken in face-to-
face situations. However, these difficulties are not unique to this study, as many TP studies,

especially those depending on low bandwidth video conferencing, also reported such
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difficulties (Carey et al., 2012; Constantinescu et al., 2011; Kully, 2002; Sutherland et al.,
2017; Waite et al., 2010).

The audio quality was far less affected and was generally satisfactory. However, there were
instances of audio skipping and delays in audio signal transmission. During the session,
delays in the audio transmission were easily adjusted, and the PhD candidate followed
recommendations from previous research (Kully, 2002), as the participant was instructed to
wait for two seconds before responding to make up for the delay. However, in some
instances, during the scoring of the speech samples gathered, SLTs reported that, with
participants exhibiting subtle silent blocks without struggling behaviours, it was confusing to
differentiate whether this was a stuttering moment or whether the patient was simply adapting

to the audio delay.

Regardless of these shortcomings, SLTs reported that the compromised image quality did not
affect the flow of the assessment nor their ability to build rapport. Parents and children also
reported high ratings for the audio and video quality, meaning that the majority of people
were satisfied. However, as the quality influenced the scoring, when compared to face-to-face
samples, the SLTs reported that they were less confident in their ratings. Moreover, additional
difficulties in viewing the children during the video conferencing occurred because of
participant-related factors, such as the child moving or speaking in an extremely low voice
due to shyness or as a form of avoidance. However, these factors affect both face-to-face and

TP situations (Waite et al., 2010).

During the scoring of the TP sessions, if there was confusion between a technological
anomaly and a stuttering moment, this was not counted in the percentage of stuttered
syllables, which may partly explain the underestimation of the TP ratings in %SS, especially
in the sessions where severe technical issues were encountered. As Valentine (2014)
suggested, in the case of frequent interruptions to the connection during the session, the SLT
and participant would log-off and re-establish the connection, which would clearly improve

the internet connection.

As mentioned earlier, although the audio and video quality was sufficient to carry out the
assessment during video conferencing, SLTs reported that scoring the recorded samples via
the TP system was challenging at times, especially when counting subtle stuttering moments,
e.g. silent blocks or mild facial grimaces, which is thought to have been due to the reliance on

low bandwidth for video conferencing. However, in the future, the availability of reliable,
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high bandwidth internet will offer better audio and video clarity, thus enhancing the
experience of video conferencing (Lowe, O’Brian & Onslow, 2013). In case technological
glitches occur during the session, SLTs can record the session using alternative methods, such
as downloading recording software at the participant’s end. After the session is completed, the
participant can share the recording with the SLT via e-mail. This way, the session will be
carried out via TP, and at the same time, a sample that does not rely on the internet is

available for the SLT.

Other than technological challenges, SLTs observed that there were differences in
establishing eye contact, specifically describing the fact that eye contact felt somewhat
unnatural in the TP environment when compared to face-to-face sessions. Sometimes,
participants looked up at the camera on top of the screen rather than looking directly at the
screen to establish eye contact, which resulted in a gaze that appeared to be looking up. This
was sometimes confusing to the SLTs, as it could be perceived as avoidance behaviour.
Therefore, the SLT should try to distinguish whether the lack of eye contact is a technical
issue or a clinical one, i.e. a feature observed in stuttering (e.g. avoidance) (see Section 9.5 for

some suggestions for overcoming the aforementioned challenges).

In summary, the current investigation has illustrated that school-age CWS can access
assessment services using this model, and technical problems for both the clinician and the
participant can be dealt with. However, as this study was exploratory in nature,
generalisations are not possible and further investigation is necessity. In this sense, the present

study has allowed us to conclude that further research in this area is worthwhile.
9.4 Conclusion

This study has suggested that conducting a stuttering assessment via TP for school-age CWS
is feasible, reliable, and valid. Although the TP model posed some challenges for the
execution of the assessment, mainly technological challenges, high levels of satisfaction were
recorded by the parents and children alike. The TP system and equipment chosen in this study
have provided a basis for the delivery of TP stuttering assessment in a clinical setting,
whereby addressing the access barriers present for school-age CWS in Saudi Arabia. These
results are preliminary, but they can be seen as a building block for future research in TP

assessment studies for CWS.
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9.5 Considerations for SLTs Applying the TP Model for the Assessment of Stuttering

In light of the observations during our study and recommendations from previous studies, this
section outlines some considerations that should be taken into account before, during, and
after conducting a stuttering assessment through TP in order to help enhance the TP

assessment experience.

Before deciding to conduct a stuttering assessment via TP, the SLT and the parents of the
child should engage in a discussion to determine whether TP is a suitable option. This
discussion involves the SLT ensuring that the materials required (i.e. laptop, webcam, audio
speakers, microphone, and internet connection) are available to the parents seeking the
service. Once this is done, as suggested by Galvan, Case and Todd (2014), it is helpful to
conduct a brief session to test the internet connection and to ensure that the parents and
children are comfortable with the dynamic. In addition, this brief session also helps the SLT
to ensure that the space parents have chosen to conduct the session is suitable for the
assessment, is quiet, and has no distractions, in addition to helping them to train the child on
the optimal positioning for the speech sample recording. Once all this is determined, the child
is scheduled for a TP stuttering assessment session. In our study, we mentioned that eye
contact was sometimes felt to be unnatural in the TP environment, where participants looked
up at the camera on the top of the screen rather than looking directly to establish eye contact.
To avoid this problem, the SLT can instruct the child to look at the screen so as to ensure eye

contact during this introductory session.

During the assessment, it is recommended that the SLT investigates whether the TP
environment has an effect on the child. In our study, children reported feeling more relaxed
than usual due to the lack of the physical presence of the SLT in the same room. However,
compared to a typical face-to-face session, high levels of anxiety were also reported.
Understanding these feelings will help the SLT to create a more reflective assessment of the

child in his/her day-to-day life.

Even if a test of the internet connection has been carried out prior the assessment,
technological glitches are unavoidable, even if only to a minimal degree. In our study, we
found that these glitches did not interfere with building rapport, carrying out interviews, or
having conversations with the parents or their children. We tried to adjust to these difficulties
by following procedures used in earlier research. In this regard, as suggested by Kully (2002),

we adapted to delays in audio transmission by waiting two seconds before responding. When
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the audio cut out, we made sure to request clarifications from participants and their parents,
and we instructed them to do the same. Further, following Valentine’s (2015)
recommendation, SLTs and participants would log-off and re-establish the connection if there
were frequent interruptions to the connection during the session, which worked in improving

the internet connection.

The real downside we observed was that such technological glitches interfered with the
quality of the speech sample recorded via the video conferencing software. Therefore, we
suggest recording the session using a free video recorder software downloaded by the

participant (e.g. https://www.nchsoftware.com/capture/index.html), which is not influenced

by the quality of the internet connection. In this sense, the parent or child (in the case of older
children) is requested to turn on the recorder during the session and then share the recording
with the SLT by sending it via email after the session so that he/she can measure stuttering

severity.

On a positive note, we found that some features of the chosen video conference software were
helpful. For example, the whiteboard feature (see Chapter 7) permitted the presentation of
pictures and reading material during sample speech recordings. In addition, the whiteboard
feature allowed some activities to be carried out to maintain the child’s interest and to build
rapport, as the child was able to draw on the screen. The SLTs also asked some participants to
draw how they represented their stuttering, which is a method used by clinicians to
understand the children’s views of their stuttering. Further, in some instances, SLTs presented
the iceberg model to children by drawing on the whiteboard what appears on the participant’s

screen.

Another feature we found helpful is the picture-in-picture feature, which is available for both
the SLT and the participant, whereby a small screen appears on the lower corner of the
monitor so that the participant can see him/herself. This feature enhanced rapport building, as
participants found it fun to view themselves on screen. However, in one instance, in which the
participant was a younger child, this feature was distracting, so the SLT refrained from using
it. Such a feature may go beyond this assessment, as it could be helpful during training on

speech restructuring techniques, as the child could monitor him/herself during training.

After the session, it is suggested that the SLT should seek the opinions of both the parents and
their children, as we found that, in some instances, a child can be excited about the TP

method, whereas parents believe that it is better to have a face-to-face session and to try TP at
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a later stage. Thus, understanding both views will help to balance the service preferences of
both the parents and their children (Crais, Roy & Free, 2006; Eriks-Brophy et al., 2008;
Taylor et al., 2014).

9.6 Limitations and Future Directions

There are several limitations associated with this study that should be taken into account in
future research in order to provide a broader view of the feasibility, validity and reliability,
and acceptance of TP stuttering assessment of school-age children who stutter. These

limitations, along with future suggestions, are addressed next:

» Although the outcome of this study is of value, it is preliminary in nature,
encompassing a limited number of SLTs (two) assessing and scoring samples, in
addition to being mainly conducted by the principal investigator, who is a PhD
candidate. Therefore, the study may be prone to researcher bias. A replication of this
study using larger pools of SLTs and a larger cohort of patients will provide further

evidence of the efficacy and efficiency of this model.

» This investigation was conducted in two rooms within the same hospital building, so it
is a simulation of what it may be like in home environments, health units, or schools.
Therefore, testing this model in each of these settings is the next logical step, which
will provide further evidence of the feasibility of stuttering assessments in real-world
settings, highlighting the realistic benefits and drawbacks of conducting stuttering
assessments in each setting.

» In this investigation, we used one video conferencing platform, WebEx. It may be
worth carrying out assessments using other commonly used software programs, such
as Skype, as they may result in different outcomes in terms of feasibility, audio video
quality, and acceptance among children and their parents.

» In this study, we used a software-based TP system (WebEx) with consumer-grade
equipment (a laptop, webcam, and broadband internet) to conduct and record
stuttering assessment sessions. This offers flexibility, which leads to increased access
to specialist assessments at a minimal coast, with tools that are widely available to the
community. However, when using such platforms, we encountered technological
challenges, especially when attempting to maintain image quality. Although this did

not prevent assessments from being carried out, it caused problems when rating
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samples. In this regard, incorporating asynchronous methods may help to overcome
poor audio and image quality in instances of compromised internet speed (Waite et al.,
2006; Waite et al., 2010; Waite et al., 2012). Specifically, the TP SLT could carry out
the assessment online to gather information, and then the session could be recorded
using high-quality video recording independent from the internet (Waite et al., 2006;
Waite et al., 2010), which may improve the accuracy of scoring.

The outcome measures of this study (%SS, SR, an SSI-IV) were primarily overt
measures. It would be interesting to determine whether QoL measures and attitudinal
scales, such as the CAT and OASES, can be reliably completed via TP, as they may
pose different challenges to those encountered in our study. It may be speculated that
it would be less problematic to apply such measures via TP as they are self-
administered and non-reliant on SLT judgement; however, this needs formal
investigation. We have limited our study to overt measures because we were interested
in whether SLTs can see, hear, and complete sessions over TP with assessment
measures, just as the sessions would be completed in a face-to-face setting. However,
investigating the reliability and validity of applying QoL and attitudinal scales via TP
addresses a different question and thus requires a different methodology and study
design (Nelson & Palsbo, 2006); in this sense, the question such a perspective poses is
whether the same client—clinician relationship is established and whether rapport can
be built in order for patients to complete the diagnostic interview as a whole. It is
thought that this was partially addressed when seeking opinions of children and their
parents regarding the TP assessment.

Our sample mainly consisted of children living in the city of Riyadh (27 out of 30);
thus, it would be interesting to implement this service delivery model in rural
populations, as this may produce different results with regard to acceptability and
readiness. In addition, infrastructure, particularly internet connectivity, could be more
of an issue in these areas.

The sample in this study consisted of CWS who are in their school years, so it would
be interesting to implement this model with preschool children who stutter, especially
as younger children may pose a greater challenge than those in our sample. If proven
successful, this could provide an avenue for the early identification of stuttering by
increasing access to preschool stuttering assessment services, which would result in a

higher potential for recovery, leading to the amelioration of the consequences of
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stuttering that are exhibited throughout one’s lifespan, as discussed in Chapter One.
We have investigated the acceptability and satisfaction of the TP model by using
quantitative methods, but it may be more beneficial to incorporate qualitative research
in order to explore the views of the participants and their parents in-depth and to fully
understand the barriers and facilitators of TP. In addition, most of the parents who
participated were mothers (27 out of 30), so it would be interesting to involve both
mothers and fathers and to compare their views, as they might hold different opinions.
Moreover, although the SLTs were asked to rate sessions in term of audio and image
quality, investigating SLTs’ views on more aspects of TP would lead to a better
understanding of the application of the TP method among SLTs.

Given the conservative nature of Saudi Arabian culture, it was anticipated that we may
have encountered difficulties interacting with participants during the TP method,
especially as they were aware that they were being video recorded, which can be a
sensitive matter in such cultures. However, this was not the case at all, as building
rapport and carrying out dynamic discussions was not a problem, perhaps because
these people consented to be part of the study in the first place, so they had no issues
with being recorded. However, the real challenge in our study was recruiting
participants, especially older school-age females, as the study required the recording
of the video conference. It should be noted that ten families that were approached
declined the offer to participate in the study, which was mainly due to the fact that
they felt their children would become exposed and may be recognised by seeing an
SLT via TP and being recorded, as opposed seeing an SLT behind closed doors. This
raises the question of whether this model is suitable for such a culture. Therefore, it is
thought that investigating the acceptability of TP among Saudi stutterers in general
would provide a better insight into their willingness to take up such a service.
However, it seems like Saudi Arabia is heading in a new direction, given that the
Saudi Crown Prince has announced the ‘Saudi Vision 2030’ plan to diversify its
economy, develop the public service sectors, including the health sector, and
transform Saudi Arabia into a more open and modern 21%-century society. In
accordance with this programme, the MOH has expanded its telemedicine services by
launching the ‘Seha’ application (see Section 6.2), which provides visual medical

consultations. As mentioned in Chapter 6, such investments can certainly be

161



considered an endorsement of the validity, effectiveness, and future of telepractice

within the Saudi healthcare system.
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Appendix 1 Questionnaire to Explore the Assessment
Practice of Saudi Speech and Language Therapists

Section 1: Background Information

(1) Which category below includes your age?
021-29

030-39

0 40-49

0 50-59

0 60 or older

(2) What is your gender?

o Female

o Male

(3) In which city do you work?

(4) Where did you receive your degree?

(5) What is your highest level of academic achievement?
o Bachelor

0 Masters

o PhD

(6) What is, currently, your most predominant work setting?
o In-patient acute hospital setting
o Out-patient acute hospital setting

o In-patient rehabilitation setting
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o Outpatient rehabilitation setting
o Private practice
0 Other: Please SPeCify: ...ouiii it

(7) In the course of your work, the approximate percentage of your caseload that contains

clients who have stuttering is:
0 5%—-10%

0 10%—-25%

0 26%—-50%

0 50%—75%

0 75%

(8) Please indicate your overall experience in speech and language therapy (months/years).

(9) Please indicate your experience with stuttering (months/years).

Section 2: Assessment Protocol for School-Age Children Who Stutter

(1) What professional is typically involved in the assessment of school-age children who

stutter at your workplace?

(2) Are there any specified guidelines/protocols that you follow to assess school-age children

who stutter?
oYes

o No
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If yes, please briefly describe

(3) What type of assessment do you use?
o Formal
o Non-formal

o Both

(4) In the case of formal assessment, please list the top three formal assessments that you

most frequently use for school-age children who stutter:

1.

2.

3.

(5) In the case of formal assessment, how often do you adapt non-Arabic assessment tools?
o Never

o Rarely

o Occasionally

o Frequently

(6) Which adapted tools do you use most often?
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(7) Which of these components do you usually include in your assessment of school-age

children who stutter? (check all that apply):
o Frequency of stuttering (e.g. % syllables)
o Types of stutters

o Duration of stuttering

o Rate of speech

o Effect of task on stuttering (e.g. across different speech tasks such as reading aloud versus

picture description)

o Effect of situation on stuttering (e.g. with friends versus with strangers)

o Speech naturalness (determining whether speech has a natural sounding quality)
o Secondary behaviours

o Covert stuttering behaviours (check all that apply):

* Emotional reactions

* Avoidance (avoidance of producing certain sounds or words or avoiding certain situation or
people)

* Expectation of stuttering (the extent to which a stutterer believes that control and normal

speech are impossible)

* Expectation of fluency (the belief that some form of control over speech is possible)
* Motivation

* Self-perception

(8) In addition to stuttering assessment, what other assessments do you carry out with school-

age children who stutter? (Check all that apply):
o Oral motor function

o Language

o Articulation

o Phonology

o Other: please specify:
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(9) Do you assess the impact of stuttering on the child’s daily life and the attitudes of children

who stutter?
oYes
o No

If yes, how do you assess that?

(10) Is there any specific case history form you use for:
* School-age children who stutter?

oYes

o No

If yes, please state the most important questions in your opinion

* Does it include questions for the parents?
oYes

o No
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If yes, please state the most important questions that address the parents in your opinion

Section 3: Patient’s Location

(1) How often do you see patients from outside the city you work in?
o Never

o Once or twice per year

o Once or twice per month

o Every week

(2) Do you think that patient performance would differ if they received speech and language

therapy services in their own city/village?
oYes

o No
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(3) From your experience, how often do patients fail to attend their appointments due to

travelling difficulties?
o Never

o Rarely

0 Occasionally

o Frequently

Section 4: Telepractice

(1) Are you familiar with telepractice for speech and language therapy services?

oYes

o No

(2) Have you used telepractice to provide speech and language therapy services?

oYes

o No

(3) Would you consider using telepractice to provide speech and language therapy services?
oYes

o No
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Appendix 2 Procedure for Applying and Scoring the SSI-
IV

The overall severity score is based on three components of the instrument that are derived
from speech samples: 1) the percentage of syllables stuttered (%SS); 2) the duration of the
longest three stutters within a sample; and 3) physical concomitants, which are based on
physical behaviours related to the stutterer’s speech. Conversion tables are provided with
which to convert values for each component mentioned into ‘task’ scores. The three task
scores are summed to give the total SSI score. These three measures are collected in different

ways based on whether the child can read or not.

Speech samples are obtained from the children. For each child, a spontaneous speech sample
and an age-appropriate reading text are obtained. If a child cannot read, the assessment is
based on spontaneous speech samples only: one speech sample that is a conversation with the
clinician and a second sample that is a conversation with one of the parents. All SSI-IV
components are scored later from the recordings. During speech data collection with children
who cannot read, a stimulus picture to elicit the sample is used (see Figure 19). Clinicians

also try to ask, interrupt, and mildly disagree with the child to reflect normal conversations.

Figure 19 An Example of Picture Plates Used to Elicit Spontaneous Speech
Samples

1- Frequency score

Frequency scores are of two types: frequency scores obtained from readers and frequency

scores obtained from non-readers.
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A- Frequency scores for non-readers:

The percentage of stuttered syllables (%SS) is obtained. Counts of all syllables in the sample
and of stuttered syllables are obtained. Riley (1994) noted that syllable counting in real time
is a difficult task; therefore, SLTs make a dot for each fluent syllable and a line for stuttered

syllables and count them later. This procedure was followed in the current study.

The events that are counted as stuttered are defined as ‘repetition or prolongation of sounds or
syllables (including silent prolongations)’ (Riley, 1994: p.4). In addition, there are behaviours

that must be excluded from the definition of stuttering:

‘Behaviors such as rephrasing, repetition of phrases or whole words, and pausing
without tension are not counted as stuttering. Repetition of one syllable words
may be stuttering if the word sounded abnormal (shortened, prolonged, staccato,
tense, etc.); however, when these single-syllable words are repeated but are
otherwise spoken normally, they do not qualify as stuttering using the definition

just stated.” (Riley, 1994: p.4)

It is considered a single stuttering event when a child stutters on a syllable repeatedly. For
example, ‘I wa, wa, wa, wa, want to eat’ has four syllables and one stuttered event. Stuttering
events are expressed as a percentage of all syllables, which yields %SS. In cases involving
multiple samples of the same speech type, the %SS is calculated for each speech sample, after
which the average is obtained. The average is considered to be the raw %SS score. It is worth
noting that Riley (1994) was precise about stutter and syllable count, which makes the test
easy to administer. The frequency raw score is converted into a task score according to the
table provided in the test. According to the manual, the participant is considered a non-reader

when his/her reading ability is below third-grade level.
B- Frequency scores for readers:

The procedure followed for readers is similar to the procedure followed for non-readers, with
one exception: readers have an additional reading task. Reading materials are designed to be
appropriate for 8-9-year-olds, 10—11-year-olds, 12—13-year-olds, and adults. Each text is
composed of approximately 200 syllables. Percentage of stuttered syllables is calculated as

previously described. What distinguishes this procedure from the non-reader procedure is that
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the frequency scores of the elicited and reading samples are separate. Reading and elicited

samples are added to yield the overall frequency score.
2- Duration score

The duration score is the average of the three longest stutters within a sample, measured in
seconds, for which a stopwatch is used for calculation. After averaging the three durations,

the average is converted to a scale.
3- Physical concomitants

The physical concomitants score is based on observations of all the speaking samples that are
scored from speech samples. Only observable phenomena associated with the stuttering
should be scored. General behaviour such as anxiety is not rated. The categorisation of

physical concomitants is as follows:

> Distracting sounds: non-speech sounds that accompany the stuttering (e.g. sniffing,

blowing, and clicking sounds)

> Facial grimaces: any abnormal movement or tension about the face (e.g. pressing lips

together tightly and blinking)

> Head movements: turning the head away from the listener to avoid eye contact, looking

down at the feet, scanning the room, and looking up at the ceiling

> Movement of the extremities: any general body movement (e.g. foot tapping and arm

swinging).
4- Total score

The total score is obtained by summing the scores of frequency, duration, and physical
concomitants together. The relative stuttering severity can be ascertained by converting the

total score to a percentile rank or severity equivalent.
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Appendix 3 The Arabic Version of the SSI-1V
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Appendix 4 Information Sheet

Information Letter for Participants

Research Project: Telepractice Application for the Clinical Assessment of Children Who Stutter

Supervisor: Email: Phone:

Dr David Ward d.ward@reading.ac.uk +44(0)1183784689
Experimenter:

Lamya Aldukair L.M.A@pgr.reading.ac.uk

My name is Lamya Aldukair, and I am completing my Doctor of Philosophy (PhD) at the University
of Reading. I am carrying out a research project, and I am writing to ask you if you would be willing
for your child to take part. The study aims to investigate the validity and reliability of using a
telepractice application to assess stuttering in children. Before you decide whether you would like to
take part, it is important that you understand why the research is being done and what it would involve
for you. Please take the time to read the following information carefully and discuss it with others if

you wish. Ask me if there is anything that is not clear or if you would like more information.
What is the purpose of the study?

As professionals working in the field of speech and language therapy in Saudi Arabia, we are faced
with many difficulties because there is a shortage of services for children who stutter, and there is a
need to find alternative modes of service delivery in clinical settings to address the ever-increasing
needs of the future. The present research aims, through a series of studies, to investigate the validity
and reliability of using telepractice to assess stuttering in children as an alternative to face-to-face
assessment. In addition, I am interested in knowing how satisfied the child and the parents are with

assessment via telepractice.
Why have I been invited?

You have been invited to take part because you are the parent of a child who stutters. In my study, I
will investigate how children who stutter perform on an assessment conducted from distance via
telepractice, and I will compare the findings to assessments of other children who stutter who have
been assessed face-to-face. In total, I aim to assess approximately 35 children, whose parents provide

consent and who are happy themselves to participate.
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Do I have to take part?

It is entirely your decision whether to take part in this research. If you decide that you are happy for
your child to take part, you will be asked to sign a consent form. If you agree, you will still be free to

withdraw at any stage of the project without the need to provide a reason.
What will happen if I take part?

If you decide that you are happy for your child to take part, then I will liaise with your child’s clinician
and arrange a convenient time to carry out the assessment during the day of any booked appointment

with the clinician, thus ensuring that minimal disruption is caused.

The assessment will be completed in one session, of 30 minutes to one hour. At the beginning, I will
tell your child what we will be doing and ask if they are happy to go ahead. If he/she agrees, I will

assess your child’s stuttering either from distance using video conferencing software or face-to-face.
I will video record each child’s responses for further analysis.
What are the possible disadvantages and risks of taking part?

There are no disadvantages or risks in taking part in this assessment. However, if, at any point, a child
indicates that they do not want to continue with the session for any reason, then the session will stop,

with no consequences whatsoever.
What are the possible benefits of taking part?

Most children will find the assessment tasks fun and will be happy to participate, but the research will
have no direct benefit for the individual children. The benefits will be for the wider community, as
proving the proposed method’s reliability will be beneficial for children who stutter by offering an

alternative service model to improve access to services throughout the country.
What will happen when the research study stops?

After the project is completed, the participants’ anonymous data and video recordings will be kept for

five years and then destroyed, in line with university requirements.
Will taking part in the study be kept confidential?

All information in relation to this study will be kept confidential. A code number for your child will be
used for all data (paper, computer, and video recordings), and therefore no personal information will
be displayed. Additionally, video-recorded data will be kept in a locked cabinet and access to
computer files will be available by password only. Recordings will be kept for five years, as required

by the university.
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What will happen to the result of the research study?

A report of the findings of the study can be provided to you if you are interested in the results.
Anonymous results will be used by me and my supervisors, David Ward and Theo Marinis. No
personal information will be available to anyone, besides me and my supervisors. If this research is

published, anonymity will be maintained.
What do I have to do?

If you are happy to take part, please fill in and sign the consent form with this letter and return it either
to your child’s clinician or to me. If you would like further information, please do not hesitate to

contact me or my supervisors (see contact details below).

I would be extremely grateful for your support, as taking part in this project will not only help me
personally with my project but will also contribute to offering an alternative service delivery model to
children who find it difficult to access speech and language therapy services, particularly children who

stutter.

This application has been reviewed by the University Research Ethics Committee and has

been given a favourable ethical opinion for conduct.

All investigators on this project have had criminal record checks and have been approved by

the school to work with children.
Thank you for taking the time to read this information sheet.

Best wishes, Lamya Aldukair,
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Appendix 5 Institutional Review Board (IRB) Approval

Kingdom of Saudi Arabla Qrogcudl Ay el Alloal 2
King Saud University (034) | FE)agtw clioh dzaly a0 u
';3 ?9‘5720:1":5:)‘&‘)7!21 \:i:r;au‘{: v.‘.t.lo ) agsn Slloll
Fax +266.11 4671992 pdd Yo King Saud University
http//medicalcity ksu.edu.sa AN HETVINGT: usls

20.04.2016 (13.07.1437)

Ref. No. 16/0212/IRB

To: Ms. Lamya Aldukair
PhD Student
School of Psychology and Clinical Language Sciences
University of Reading - Whitenights
Reading RG6 6AL United Kingdom

Teacher Assistant at King Saud University
College of Applied Medical Science
Speech and Hearing Department

Email:

Ce: Dr. David Ward
Supervisor

Subject: Research Project No. E-16-1867

Project Title: “Telepractice Application for the Clinical Assessment of Children who
stutter”

Dear Ms. Lamya Aldukair,

| am pleased to inform you that your above-mentioned research project was reviewed
by the Institutional Review Board on 20 April 2016 (13 Rajab 1437). The project was
approved. Work on this project may begin.

We wish you success in your research and request you to keep the IRB informed about
the progress and final outcome of the study in a regular basis. Please quote the project
number shown above in any future correspondence or follow-ups related to this study.

If you have any question, please feel free to contact me.

Thank you!

Sincerely yours,

Prof. Khalid M. Al-Faleh

MBBS, MSc, FRCPC, FAAP

Chairman, Institutional Review Board
King Saud University College of Medicine
King Saud University Medical City

P.O. Box 7805 Riyadh 11472 K.S.A.

E-mail: ) [rubie
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Appendix 6 Parents’ Consent Form

Consent Form
Title of Study: Telepractice Application for the Clinical Assessment of Children Who Stutter

Please tick initial box

1. |1 agree to take part in the above University of Reading
research project. I have had the project explained to me, and I
have read the participant information sheet, which I may keep

for my records.

I understand this will involve:

Allowing my child to participate in an assessment of stuttering,

at a time convenient to the clinic.

Allowing my child’s responses to be video recorded for later
checking, and for the video recordings to be kept for five years

as required by the University.

2. | I understand that any information I provide is confidential, and
that no information that could lead to the identification of any
individual will be disclosed in any reports on the project or to
any other party. No identifiable personal data will be
published. The identifiable data will not be shared with any

other organisation.

I understand that anonymous data from this project (with no
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names or personal details) will be shared with researchers at

the University of Reading.

3. | I understand that my participation is voluntary, that I can
choose not to participate in part or all of the project, and that I
can withdraw at any stage of the project without being

penalised or disadvantaged in any way.

4. | I agree to the University of Reading recording and processing
this information about me. I understand that this information
will be used only for the purpose(s) set out in this statement
and my consent is conditional on the University complying
with its duties and obligations under the Data Protection Act

1998.

5. | I agree to take part in the above study.

Name of Participant Signature Date
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Appendix 7 Child Consent Form

Child Consent Form

Yes

INo

Has somebody explained this project to you?

Do you understand what this project is about?

Have you asked all the questions you want to?

Do you understand that it is okay to stop taking part at any time?

Are you happy to be part of this study?

Are you happy to do these activities with me?

Your Name:

Today’s Date:

My Name:

216




Appendix 8 Questionnaires

Parents’ Opinion of Telepractice Pre-Assessment

As a means of improving the provision of services to patients in the future, you are requested
to give your honest views of your child being assessed through an internet application. There
are no right or wrong answers in this questionnaire, and your responses and identity will
remain confidential. The questionnaire will take approximately ten minutes of your time to
complete; there is space provided at the end for you to make comments pertaining to this

research project. Once again, I thank you for your participation.

Strongly Disagree | Unsure | Agree | Strongly
Disagree Agree
1. T will be happy to use telepractice if it is 1 2 3 4 5
available in the hospital or healthcare facility
nearest to my place of residence.
2. I am comfortable for my child to undergo 1 2 3 4 5
stuttering assessment via the internet.
3. I will be happy for my child to be online and 1 2 3 4 5
would consider using the internet for the
stuttering treatment.
4. T believe my child will enjoy carrying out 1 2 3 4 5
assessment tasks online.
5. I will have no difficulty in seeing the online 1 2 3 4 5
speech therapist via the telepractice video link.
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6. I will have no difficulty hearing the online 1 2 3 4 5

speech therapist via the telepractice video link.

7. 1 would rate the online assessment as being 1 2 3 4 5
equal to an assessment conducted traditionally in

the face-to-face method.

8. The instructions given during the online 1 2 3 4 5

assessment will be clear and easy to follow.

9. My child will have sufficient time to follow the 1 2 3 4 5

instructions given during the assessment.

10. Telepractice can satisfactorily replace face-to- 1 2 3 4 5

face assessment.

11. Telepractice will allow easy access to 1 2 3 4 5

assessment and therapy for children who stutter.

12. Telepractice will save me travelling time and 1 2 3 4 5
money.
13. T would prefer for my child to have a 1 2 3 4 5

traditional (face-to-face) assessment with the

speech therapist.

Please provide additional comments and/or suggestions that you may have with regard to this

research project

Thank you for your participation
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Parents’ Opinion of Telepractice Post-Assessment

As a means of improving the provision of services to patients in the future, you are requested

to give your honest views of your child being assessed through an internet application. There

are no right or wrong answers in this questionnaire, and your responses and identity will

remain confidential. The questionnaire will take approximately ten minutes of your time to

complete; there is space provided at the end for you to make comments pertaining to this

research project. Once again, I thank you for your participation.

equal to an assessment conducted traditionally in

the face-to-face method.

Strongly Disagree | Unsure | Agree | Strongly
Disagree Agree
1. I am happy to use telepractice if it is available 1 2 3 4 5
in the hospital or healthcare facility nearest to my
place of residence.
2. I was comfortable for my child to undergo 1 2 3 4 5
stuttering assessment via the internet.
3. 1 was happy for my child to be online and 1 2 3 4 5
would consider using the internet for the
stuttering treatment.
4. 1 believe my child enjoyed carrying out 1 2 3 4 5
assessment tasks online.
5. I had no difficulty in seeing the online speech 1 2 3 4 5
therapist via the telepractice video link.
6. I had no difficulty hearing the online speech 1 2 3 4 5
therapist via the telepractice video link.
7. 1 would rate the online assessment as being 1 2 3 4 5
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8. The instructions given during the online 1 2 3 4 5

assessment were clear and easy to follow.

9. My child had sufficient time to follow the 1 2 3 4 5

instructions given during the assessment.

10. Telepractice can satisfactorily replace face-to- 1 2 3 4 5

face assessment.

11. Telepractice can allow easy access to 1 2 3 4 5

assessment and therapy for children who stutter.

12. Telepractice will save me travelling time and 1 2 3 4 5
money.
13. T would prefer for my child to have a 1 2 3 4 5

traditional (face-to-face) assessment with the

speech therapist.

Please provide additional comments and/or suggestions that you may have with regard to this

research project.

Thank you for your participation
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Patient’s Opinion of Telepractice Pre-Assessment (School-Age)

As a means of improving the provision of services to patients in the future, you are requested
to give your honest views of being assessed through an internet application. There are no
right or wrong answers in this questionnaire, and your responses and identity will remain
confidential. The questionnaire will take approximately ten minutes of your time to complete;
there is space provided at the end for you to make comments pertaining to this research

project. Once again, I thank you for your participation.

Strongly Disagree | Unsure | Agree | Strongly

Disagree Agree
1. I will be happy to use telepractice if it is 1 2 3 4 5
available in the hospital or healthcare facility
nearest to my place of residence.

1 2 3 4 5

2. I am comfortable to undergo a stuttering
assessment via the internet.
3. I anticipate I will be happy being online and 1 2 3 4 5
would consider using the internet for stuttering
treatment.
4. 1 anticipate I will enjoy carrying out 1 2 3 4 5
assessment tasks online.
5. T anticipate I will have no difficulty in seeing 1 2 3 4 5
the online speech therapist via the telepractice
video link.
6. I will have no difficulty hearing the online 1 2 3 4 5
speech therapist via the telepractice video link.
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7. 1 would rate the online assessment as being 1 2 3 4 5
equal to an assessment conducted traditionally in

the face-to-face method.

8. The instructions given during the online 1 2 3 4 5

assessment will be clear and easy to follow.

9. I expect to have sufficient time to follow the 1 2 3 4 5

instructions given during the assessment.

10. Telepractice can provide a satisfactory 1 2 3 4 5

alternative to face-to-face assessment.

11. Telepractice can allow easy access to 1 2 3 4 5

assessment and therapy to children who stutter

12. T would prefer to have a traditional (face-to- 1 2 3 4 5

face) assessment with the speech therapist.

Please provide additional comments and/or suggestions that you may have with regard to this

research project.

Thank you for your participation
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Patient’s Opinion of Telepractice Post-Assessment (School-Age)

As a means of improving the provision of services to patients in the future, you are requested
to give your honest views of being assessed through an internet application. There are no
right or wrong answers in this questionnaire, and your responses and identity will remain
confidential. The questionnaire will take approximately ten minutes of your time to complete;

there is space provided at the end for you to make comments pertaining to this research

project. Once again, I thank you for your participation.

Strongly Disagree | Unsure | Agree | Strongly

Disagree Agree
1. I am happy to use telepractice if it is available 1 2 3 4 5
in the hospital or healthcare facility nearest to my
place of residence.

1 2 3 4 5

2. T was comfortable undergoing a stuttering
assessment via the internet.
3. I was happy being online and would consider 1 2 3 4 5
using the internet for stuttering treatment.
4.1 enjoyed carrying out assessment tasks online. 1 2 3 4 5
5. T had no difficulty in seeing the online speech 1 2 3 4 5
therapist via the telepractice video link.
6. I had no difficulty hearing the online speech 1 2 3 4 5
therapist via the telepractice video link.
7. 1 would rate the online assessment as being 1 2 3 4 5

equal to an assessment conducted traditionally in

the face-to-face method.
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8. The instructions given during the online 1 2 3 4 5

assessment were clear and easy to follow.

9. I had sufficient time to follow the instructions 1 2 3 4 5

given during the assessment.

10. Telepractice can satisfactorily replace face-to- 1 2 3 4 5

face assessment.

11.  Telepractice will allow easy access to 1 2 3 4 5

assessment and therapy for children who stutter.

12. T would prefer to have a traditional (face-to- 1 2 3 4 5

face) assessment with the speech therapist.

Please provide additional comments and/or suggestions that you may have with regard to this

research project.

Thank you for your participation
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Appendix 9 Types of ICC Models

ICC Type Description

Each subject is assessed by a different set of randomly selected raters,
ICC (1,1) and reliability is calculated from a single measurement. Uncommonly

used in clinical reliability studies.

As above, but reliability is calculated by taking an average of the k raters’
ICC (1,k) measurements.

Each subject is measured by each rater, and raters are considered
ICC (2,1) representative of a larger population of similar raters. Reliability is

calculated from a single measurement.

As above, but reliability is calculated by taking an average of the k raters’
ICC (2.,k) measurements.

Each subject is assessed by each rater, but the raters are the only raters of
ICC (3,1 interest. Reliability is calculated from a single measurement.

As above, but reliability is calculated by taking an average of the k raters’
ICC (3.k) measurements.

This table has been adopted from the University of Vermont website (Intraclass Correlation

Coefficient, 2013)
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Appendix 10 Summary of Audio and Visual Ratings of
Sessions

Participant | Condition | Technical Difficulties | Overall Rating of Quality of
ID Encountered Recording

(poor=1; fair=2; good=3; very
good=4; excellent=5)

1 TP-led* Delay in signal reception, | Audio:1 2 3 4 5
picture  freezing, picture ikl @ 3 4 5

skipping, loss of image, and

interruptions in audio

2 Face-to- None Audio:1 2 3 4 5
face-led Video:1 2 3 4 5
3 TP-led* Delay in signal reception, | Audio:1 2 3 4 5

picture  freezing, picture | 4.0 1 5 3 4 3

skipping, loss of image, and

interruptions in audio

4 Face-to- Audio:1 2 3 4 5
face-led Video:1 2 3 4 5
5 TP-led* Delay in signal reception, | Audio:1 2 3 4 5

picture  freezing, picture | 4.0 1 5 3 4 5

skipping, loss of image, and

interruptions in audio

6 Face-to- None Audio:1 2 3 4 5
face-led Video:1 2 3 4 5
7 TP-led None. However, the | Audio: 1 2 3 4 5
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participant’s ~ voice  was | Video: 345

extremely low
8 Face-to- None Audio: 3435
face-led Video: 345
9 TP-led None Audio: 3435
Video: 3435
10 Face-to- None Audio: 3435
face-led Video: 345
11 TP-led None Audio: 345
Video: 345
12 Face-to- None Audio: 345
face-led Video: 345
13 TP-led Picture freezing Audio: 3435
Video: 345
14 Face-to- None Audio: 345
face-led Video: 345
15 TP-led Picture freezing, skipping, | Audio: 345
and pixilation Video: 34 5
16 Face-to- None Audio: 3435
face-led Video: 345
17 TP-led Picture freezing, skipping, | Audio: 345
and pixilation Video: 345
18 Face-to- None Audio: 3435
face-led Video: 345
19 TP-led Picture freezing Audio: 345

227




Video:1 2345

20 Face-to- Picture pixilation Audio: 1 2 3 4 5
face-led Video:1 2 3 4 5
21 TP-led Picture freezing and | Audio:1 2 3 4 5
pixilation Video:1 2 3 4 5
22 Face-to- None Audio:1 2 3 4 5
face-led Video:1 2 3 4 5

23 TP-led Picture skipping and freezing | Audio: 1 2 3 4 5

Video: 1 2 3 4 5

24 Face-to- None Audio: 1 2 3 45
face-led Video:1 23 45
25 TP-led Delay in sound transmission | Audio: 1 2 3 4 5

and picture pixilation Video:1 2 3 45

26 Face-to- None Audio:1 2 3 4 5
face-led Video:1 2 3 4 5
27 TP-led Delay in sound transmission | Audio: 1 2 3 4 5
and picture pixilation Video:1 2 3 4 5
28 Face-to- None Audio:1 2 3 4 5
face-led Video:1 2 3 4 5
29 TP-led* Picture freezing, skipping, | Audio:1 2 3 4 5
pixilation, sound Video:1 2 3 4 5
transmission  delay, and
interruptions in audio
30 Face-to- Audio:1 2 3 4 5
face-led Video:1 2 3 4 5

*Note: The highlighted samples were severely compromised in terms of audio and video
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Appendix 11 Additional Parents’ Comments

PCHI1: This model allows the service to reach people who can’t travel and can use
technology; also, I think this model allows for more privacy and makes people talk more
since they will be communicating from a relaxed environment, from their homes. I also found

the instructions given during the session to be very clear.

PCH2: I prefer the telepractice option due to transportation issues. I let my older son leave
college early to drive me to the hospital. Also, I found the telepractice method flexible; it will

save time, and the quality of the service is the same.

PCH3: I prefer face-to-face as the first session to establish rapport; at a later stage, I’ll be

happy to use the telepractice model.

PCH4: An advantage of this model is saving time; I don’t need to be with my child. However,

a main disadvantage is that the session might be affected by a weak internet connection.

PCHS: I am very pleased with this model; it is essential to follow technology advancements
and incorporate such a service. The telepractice model can help services reach as any people

as possible; my daughter engaged perfectly with the distant clinician.
PCH6: This model, in theory, is good, but our session was affected by slow internet.

PCH7: It is more convenient and has the same quality of service. Also, in this model, the
child might be more relaxed. My son’s clinician, Hakeem, travelled abroad to continue his
studies; it would be brilliant if my child could continue therapy using this model with

Hakeem; my son really progressed with him.

PCHS: Very interesting model; I am happy that we are following technological advances; I

would definitely use it for my son’s therapy.

PCHO9: Convenient and ensures regular sessions, as his father is very busy, and I can’t take

him to therapy myself as I don’t have a driver.

PCH10: I think this model is successful and promising as it uses technology to overcome
distance barriers and offer services. In my case, I would happily use it for my son, especially

since I live 50 km outside of Riyadh, where the nearest speech therapy clinics are.

PCHI1: I have never seen my child that focused and engaged with the clinician in the face-to-
face [sessions]; this model is flexible as it doesn’t require my presence; also, it saves time and

effort to travel, as, in my case, it requires four hours to go the appointment, attend it, and go
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back home. Also, I think it is a positive thing that my son can utilise technology in something

helpful like therapy.

PCH12: I think this model is convenient, as it saves time and effort; also, using this model
will offer a more relaxed environment for my child because he sees the clinician in his natural

environment [at home] and therefore the stress is less.

PCH13: Very positive experience; I would love to use it in the future, as it’s very time saving

and is similar to a regular service in the clinic.

PCH14: 1t is very good, and I would try it; I am also wondering if it’s possible to hold group

meetings with other stutterers using this model to discuss bullying?

PCH15: I think it’s a great option to have the combination of face-to-face and telepractice.

We can have telepractice session at times we can’t make it to the clinic.
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Appendix 12 Children’s Additional Comments
CHI: I came from outside Riyadh to attend the appointment; this option will save me time.

Although I do not have internet in my house, I can go to my grandparents’ house next door or

the closest hospital to my house.
CH2: I was less stressed because you were not with me in the same room

CH3: I preferred the telepractice method over the face-to-face because it felt less stressful
seeing the therapist in a different location and through the screen. My hands usually sweat

from stress when I talk to my SLT.

CH4: It is better than coming a long way to the hospital, especially for some people, and less
stressful. Also, this model was better than what I expected; the sound and picture of the
clinician were clear. Also, the pace of talking was slower, which made it a more relaxing

experience [I think this was due to sound delays].

CHS: I liked the model even more when I tried it; it felt easy to communicate with the

therapist and less stressful.
CHB6: I felt less stressed, and it is easier to talk in this model.

CHT7: It is very convenient and it saves travelling time; as I have the session within my home

environment, I can avoid traffic.

CHS: This model was less stressful, and it was easier to communicate with the clinician. I can

express myself more with this model.

CHO: 1 was surprised that I felt nervous talking to the clinician via the internet compared to a
face-to-face session; I think it’s because I get nervous too when I talk to someone over the

phone.
CH10: I liked this model. However, it is new to me; I think I need to try it more to decide.

CHI11: I’m neutral; I found the face-to-face and telepractice models to be the same; I don’t

mind going for both.

CH12: I liked it; it did not feel any different from a face-to-face session, except for moments

of glitches, but it was OK.
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CH13: Initially, before trying it, I thought they were the same; however, after the session, I
think it was more fun because it incorporated technology; it is more convenient in terms of

travelling to attend a session.

CH14: I 'loved it, and I would like to have more telepractice sessions in the future.
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