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Abstract

Background: There has been little robust evaluation of the outcome of speech and language therapy (SLT)
intervention for post-stroke dysarthria. Non-speech oro-motor exercises (NSOMExs) are a common component
of dysarthria intervention. A feasibility study was designed and executed, with participants randomized into two
groups, in one of which NSOMExs were a component of the intervention programme.
Aims: To examine (1) operational feasibility of the programme; (2) participants’ views of the programme; and
(3) speech intelligibility, communication effectiveness and tongue and lip movement at four points (A1 and A2
before, and A3 and A4 after intervention).
Methods & Procedures: Thirty-nine participants were randomized into Group A (n = 20) and Group B (n = 19).
Groups were equivalent at enrolment in demographic variables and A1 measures. Intervention was behavioural,
delivered in eight home-based SLT sessions, and included practise of individually appropriate words, sentences and
conversation, and for Group B also NSOMExs. Between-session practice was recorded in a diary. Data on speech
intelligibility, effectiveness of communication in conversation, self-rated situational communication effectiveness,
and tongue and lip movement were collected at 8-week intervals, twice before and twice after intervention.
Anonymous evaluation (AE) questionnaires were completed.
Outcome & Results: The recruited number was 20% below the target of 50. Thirty-six participants completed the
intervention and 32 were followed through to A4. The programme was delivered to protocol and fidelity was
verified. Thirty-four AEs were returned. These showed high satisfaction with the programme and its outcome.
According to diary records from 32 participants, 59% carried out at least the recommended practice amount.
Outcome measure performance across the four assessment points did not indicate any group effect. For the whole
sample both externally rated and self-rated communication effectiveness measures showed statistically significant
gains across the intervention period (A2/A3), which were maintained for 2 months after intervention (A2/A4).
Non-intervention period changes (A1/A2 and A3/A4) were not present. There were no intervention-related gains
in tongue and lip movement or speech intelligibility, but the latter is likely to be attributable to a ceiling effect on
scores.
Conclusions & Implications: The results indicate positive outcomes associated with a short period of behavioural
SLT intervention in the post-stroke dysarthria population. The inclusion of NSOMExs, delivered in accordance
with standard clinical practice, did not appear to influence outcomes. The results must be viewed in relation to
the nature of feasibility study and provide a foundation for suitably powered trials.
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What this paper adds?
What is already known on this subject?
The benefits of intervention for post-stroke dysarthria are under-researched. Non-speech oro-motor exer-
cises are commonly included in intervention, despite a lack of evidence of an influence on communication
outcomes.
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What this study adds?
The paper documents the successful conduct of a feasibility study in which participants were randomized into groups
for which intervention included and did not include non-speech oro-motor exercises. The behavioural intervention
programme was very positively received and assessment results show gains in communication effectiveness associated
with the intervention period. No added benefit for the exercise group was indicated. The results provide a foundation
for further trials.

Introduction

Speech and language therapists (SLTs) use a variety of in-
terventions in their management of acquired dysarthria,
including behavioural and compensatory methods, con-
versation partner training, counselling, and speech sup-
plementation (Royal College of Speech and Language
Therapists 2005). The evidence base for improved
dysarthria outcomes associated with SLT is limited, es-
pecially for stable presentations, such as are associated
with stroke. Most studies of post-stroke dysarthria in-
volve fewer than 10 participants and some include stroke
with other aetiological groups (see Mackenzie 2011, for
a review). Stroke is the most common cause of complex
adult disability (Adamson et al. 2004), and the presence
of dysarthria is frequently documented in both acute and
3-month post-stroke clinical trial data (Ali et al. 2013).
Even mild dysarthria may have marked social and psy-
chological effects (Dickson et al. 2008) and SLT input
is highly valued by people with dysarthria (Brady et al.
2011, Mackenzie et al. 2013). Thus the paucity of ro-
bust research that informs on the results of intervention
with the dysarthria stroke population is anomalous.

Tongue and lip exercises are often included in
dysarthria intervention. There is a long tradition of use
of such exercises, known as speech mechanism exer-
cises (Hustad and Weismer 2007) or non-speech oro-
motor exercises (NSOMExs) (Mackenzie et al. 2010).
Publications in English, which promote these exer-
cises in acquired dysarthria, date from around 1940
(Robbins 1940, Froeschels 1943). Advocates believe
that NSOMExs increase levels of tension, endurance
and power of weak muscles, viewing speech as a multi-
component motor skill and maintaining that exercises
provide a foundation for and lead to enhancement of
speech (Dworkin 1991). An alternative view is that the
motor activities of speech are highly specific, so even
if improvement through practice occurs for non-speech
activities, speech will not be affected (Rosenbek and
Jones 2009). The case against NSOMExs is supported
by the limited relationship between non-speech oro-
motor performance and dysarthria severity (see Weismer
2006, for a review) and the demonstration that physio-
logical capacity in healthy individuals far exceeds speech
requirements (Hinton and Arokiasamy 1997).

Recent research in both the United Kingdom and the
United States confirms the continuing and widespread
inclusion of NSOMExs in SLT (Lof and Watson 2008,
Mackenzie et al. 2010). From a survey of SLTs in the
UK working with acquired dysarthria, Mackenzie et al.
(2010) reported 76% of respondents used NSOMExs
in stroke-related dysarthria. Exercises were used with
all dysarthria severities, and at both acute and chronic
stages. Their use was much more common in stroke
than in any other acquired neurological disorder. This
continued practice is not supported by any firm ev-
idence of benefit to speech and is inconsistent with
much current expert opinion. Two small studies re-
ported gains following therapy in a dysarthria assessment
(Robertson 2001) and in single-word intelligibility (Ray
2002). Both show methodological limitations, includ-
ing the absence of demonstrated baseline stability. Lass
and Pannbacker (2008) concluded, from theoretical and
empirical evidence, that NSOMExs ‘should be excluded
from use as a mainstream treatment’ (p. 418). SLTs
who include NSOMExs in acquired dysarthria inter-
vention cite reasons for use, such as their own informal
evidence of benefit, discussion with and observation of
colleagues, patient expectations, educational focus and
tradition (Mackenzie et al. 2010). There is no associa-
tion between using or not using NSOMExs and years
of SLT experience (Mackenzie et al. 2010).

Resolution of the question of the efficacy of
NSOMExs is regarded as a dysarthria research priority
(Duffy 2007). McCauley et al. (2009) called for ‘well-
designed single-subject and group experimental studies
that provide adequate descriptions of participants and
interventions, control for the influences of variables out-
side of treatment, and incorporate reliable and valid out-
come measures’ (p. 356). We report a feasibility study
involving people with chronic post-stroke dysarthria,
randomized to receive an SLT programme comprising
speech practice alone or speech practice plus NSOMExs,
carried out at usual clinical practice intensity. We aimed
to examine the following:

� Operational feasibility.
� Participants’ views of the intervention pro-

gramme.
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� Speech intelligibility, communication effective-
ness and tongue and lip movement at four points
(two before and two after intervention), compar-
ing outcomes in the two groups (intervention in-
cluding and not including NSOMExs).

Method

Participants

Inclusion criteria were: minimum 3 months since
the last stroke; no co-existing neurological condition;
dysarthria, with articulatory imprecision, diagnosed
by a referring SLT; Mini Mental State Examination
(Folstein et al. 1975) score � 24; Boston Diagnostic
Aphasia Examination (Goodglass et al. 2001) aphasia
severity rating of 4–5; community residence at time
of intervention; first language English and vision and
hearing adequate, with any required augmentation, for
reception of spoken stimuli, following instructions, and
reading enlarged stimulus material, as informally judged
by self-report and by referring SLT.

The target enrolment total for the study was 50
participants within a 1-year period, with 40 completing
to final assessment. As a feasibility study this number was
not devised from power calculation, but was considered
appropriate to address the aims and provide data that
could be utilized in a sample size calculation for a larger
trial (Lancaster et al. 2004).

Participants were identified by SLT managers in six
health boards. From 121 identified cases, 39 were en-
rolled, randomized and allocated to two groups: Group
A: 20; and Group B: 19. Reasons for non-enrolment
are shown in the participant flow figure (figure 1). An
individual external to the research team managed the
process of allocation to Group A (intervention without
NSOMExs) or Group B (intervention with NSOMExs).
Randomization was computer generated in blocks of
around eight, in line with referrals, and group allocation
was concealed and communicated only to the interven-
tion SLT, via opaque envelopes, which were opened just
before the first intervention session.

Participant summary data and group allocation are
given in table 1. Age range was 30–91 years. Time post
the most recent stroke was 3–32 months. Dysarthria
severity was qualitatively rated at point of referral by
referring SLTs using the mild, moderate, severe and pro-
found descriptions applied in Mackenzie et al. (2010).
Stroke aetiology was verified medically by clinical pre-
sentation and confirmed by tomography or imaging
in all but four cases, for whom scan results were not
obtainable. Methods of lesion reporting were inconsis-
tent due to variation across services, and are summa-
rized according to stroke type (infarct, haemorrhage,
not known), hemisphere (right, left, bilateral), loca-

tion (supratentorial, infratentorial, mixed, not known).
Aphasia (minimal) was deemed present if Boston Di-
agnostic Aphasia Examination severity rating scale at
referral was 4, rather than 5 (no aphasia). Group A
and B profiles were equivalent at enrolment in respect
of age (t(37) = 1.31, p = 0.20), months post-stroke
(t(37) = –0.78, p = 0.44), dysarthria severity (chi-
square (1) = 1.29; p = 0.26), gender balance
(chi-square (1) = 0.21, p = 0.65), living situation (chi-
square (1) = 0.30; p = 0.58), stroke type (chi-square
(2) = 0.01; p = 0.99), hemisphere (chi-square (2) =
0.36, p = 0.84) and location (chi-square (2) = 4.00,
p = 0.14) and presence of minimal aphasia (chi-square
(1) = 0.01, p = 0.92).

Intervention

Both groups received eight once weekly SLT-led ses-
sions of around 40 min. This regime was agreed with
a consultation group of SLT managers, who deemed it
consistent with practice and a dysarthria advisory group,
comprising people with stroke-related dysarthria and
family members, who considered it suitable for partici-
pant compliance.

Sessions were conducted in participants’ homes. The
intervention was behavioural, and focused on articula-
tory imprecision, the component of motor speech most
clearly linked to tongue and lip activity, and the most
commonly reported feature of post-stroke dysarthria (see
Mackenzie 2010, for a review). In each session, interven-
tion for both groups included practice of individually
relevant speech sounds in words, sentences and con-
versation, throughout which appropriate clear speech
maximization strategies were encouraged. Concurrent
impairments such as poor breath support and reduced
stress were not directly targeted through specific exer-
cises, but strategies for optimizing participants’ speech
(e.g. slowed rate; emphasis of key syllables; deliberate
articulation) involved manipulation of individually rel-
evant parameters in addition to articulation. In addition
Group B carried out NSOMExs. Intervention for the
two groups differed only in that where Group A had 20-
min practice of words and sentences, for Group B there
was 10 min of this and 10 min of NSOMExs (table 2).

A minimum of two research team members, who
were also experienced SLT clinicians, carried out detailed
listening, review and discussion of the data available
from the first assessment. Affected speech sounds and
contexts were identified and transcribed with particular
attention to loss of phonemic contrasts and phonetic im-
precision. From these data, relevant speech targets, con-
texts and response lengths were individually determined
for each participant (see the appendix, for example). All
sessions for all participants were carried out by one expe-
rienced SLT (AJ), who devised the aims for each session
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Sent recruitment literature: 63  

Excluded: 24 
♦ Not meeting inclusion criteria (6) 
♦ Unwell (4) ♦ Not interested (9) 
�  Social, work, convenience issues (5) 

Analysed: 16   

Lost to follow-up due to ill health or death: 3  

Allocated to intervention: 20 
♦ Received complete allocated intervention 

(19)
♦ Did not receive complete intervention due to 

social reasons (1)

Lost to follow-up due to ill health: 1 

Allocated to intervention: 19 
♦ Received complete allocated intervention 

(17)
♦ Did not receive complete intervention due to 

declining health (2)

Analysed: 16 

Allocation

Analysis

Follow-Up

Randomized: 39 

Enrollment 

Meeting criteria from records: 
121 

Excluded: 58 
♦ Not contactable (14) 
♦ Not meeting inclusion criteria (16) 
♦ Unwell or frail (18) ♦ Not interested (6) 
♦ Social, work, convenience issues (4)

Figure 1. Participant flow.

and individually relevant practice materials, where pos-
sible reflecting the interests of the participant. On each
visit she introduced the treatment material, with writ-
ten stimuli, provided modelling, practice opportunities,
feedback, reinforcement of desired responses, verbal re-
ward, review, correction of non-desired responses, and
encouragement, endeavouring to maximize and main-
tain motivation. There were at least five attempts at each
verbal stimulus at each practice occasion. The criterion
level for progress to a new stimulus set was 80% success.
Conversation was an integral component of the sessions
and was structured to incorporate opportunities to use

material practised earlier in the sessions. In each ses-
sion, before introducing and practising the individually
specific speech stimuli, a core set of carefully modelled
words and sentences were practised, chosen for variety
of articulatory placement and complexity (e.g. paper;
which; Scotland; where are you going; in Scotland it
often snows in winter). Participants were instructed to
make speech ‘as good as possible’ and ‘use clear lip and
tongue shapes’ and to attempt to maintain clear speech
in the succeeding individually tailored practice and in
conversation. These stimuli were given in written form
and demonstrated on a DVD using a ‘practise with me’
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Table 1. Participant background data

Total Group A Group B

Total 39 (100%) 20 (51%) 19 (49%)
Gender

Male 26 (67%) 14 (70%) 12 (63%)
Female 13 (33%) 6 (30%) 7 (37%)
Age, mean (SD) 65.44 (12.42) 67.95 (12.10) 62.80 (12.52)

Lives alone
Yes 14 (36%) 8 (40%) 6 (32%)
No 25 (64%) 12 (60%) 13 (68%)

Severity of dysarthria
Mild/moderate 21 (54%) 9 (45%) 12 (63%)
Severe/profound 18 (46%) 11 (55%) 7 (37%)

Time since stroke (months)
mean (SD) 10.05 (6.13) 9.3 (5.12) 10.84 (7.09)

Stroke type
Infarct 27 (68%) 14 (70%) 13 (68%)
Haemorrhage 8 (20%) 4 (20%) 4 (21%)
Not known 4 (10%) 2 (10%) 2 (11%)

Stroke hemisphere
Right 8 (19%) 4 (25%) 4 (21%)
Left 19 (49%) 9 (45%) 10 (53%)
Bilateral 12 (31%) 7 (35%) 5 (26%)

Stroke location
Supratentorial 21 (53%) 8 (40%) 13 (33%)
Infratentorial 7 (18%) 4 (20%) 3 (16%)
Mixed 6 (15%) 5 (25%) 1 (5%)
Not known 5 (13%) 3 (15%) 2 (11%)

Minimal aphasia
Yes 12 (31%) 6 (30%) 6 (32%)
No 27 (69%) 14 (70%) 13 68%)

Table 2. Session structure

Group A Group B

5 min Session opening/review of practised material and diary record 5 min Session opening/review of practised material and diary record
20 min Speech practise (words and sentences) 10 min Non speech oro-motor exercises

10 min Speech practise (words and sentences)
10 min Conversational practise 10 min Conversational practice
5 min Session closing and discussion about future goals 5 min Session closing and discussion about future goals

format. For Group B only, NSOMExs were also in-
cluded on the DVD. These comprised repetitions of
tongue and lip movements which had relevance to posi-
tions for speech sounds, e.g. mouth opening and closing,
and tongue elevation behind the upper teeth. Each ex-
ercise was carried out five times with positions held for
5 s, followed by a pause.

In addition to practice within sessions, a practice
regime of two to three periods of 10–15 min, 5 days a
week, carried out independently or with available sup-
port, was promoted. In the absence of guidelines on
optimum amounts of practice and how to maximize
compliance, the proposed practice amount was influ-
enced by clinicians’ typical practice for NONSOMExs
(Mackenzie et al. 2010), and documented participant
adherence (Robertson 2001). The recommended prac-

tice included conversation, the core word and sentence
set, using speech maximization strategies, the individu-
ally relevant stimuli introduced in the sessions; and for
Group B the NSOMExs practising along with the DVD
model. Where required, a DVD player was provided,
with full instructions and demonstration for use. A
practice diary was issued for recording amounts of time
spent between therapy sessions in practice of words and
sentences, conversation, and for Group B, NSOMExs.
A total independent practice time of 1050 min was
deemed consistent with recommendation (30 min × 5
days × 7 between-session practice weeks). The inter-
vention SLT guided participants on diary completion,
collected and reviewed records at each session, and en-
couraged full compliance in those whose records indi-
cated low amounts of practice.



Exercises in post-stroke dysarthria 607

Table 3. Assessment schedule

Assessment 1 (A1) 8 weeks before Assessment 2
Assessment 2 (A2) Within a few days of start of the

8-week intervention period
Assessment 3 (A3) Within a few days of the end of

the 8-week intervention period
Anonymous evaluation (AE)

questionnaire issued
Assessment 4 (A4) Eight weeks after Assessment 3

Assessment and outcome measures

Data were collected at four points (table 3). All data were
collected by a single experienced SLT research assessor
(MM), who was blind to group allocation. Average as-
sessment time at each point was 45 min.

� Speech intelligibility at sentence level with Speech
Intelligibility Test (SIT; Yorkston et al. 1996).
Eleven sentences, one each of length five to 15
words, are computer-generated from pools of 100
sentences of each length. Sentences were presented
individually at font point size 24 for reading aloud.
Imitation was used where there were reading diffi-
culties, with the model subsequently deleted. Each
listener-identified stimulus word receives a score
of 1 (maximum score: 110).

� Communication effectiveness in conversation with
Communication Effectiveness Measure (CEM;
Mackenzie and Lowit 2007). A one- to seven-
point equal appearing interval scale (1 = not at
all effective, 7 = very effective) provides a single
indicator of listener-perceived overall communi-
cation effectiveness during conversation. Five to
10 min of conversation with the research assessor
(MM) about topics such as a typical day, life since
stroke, recent activities, work, family and friends
were recorded.

� Lip and tongue movement tasks from Frenchay
Dysarthria Assessment—2 (FDA-2; Enderby and
Palmer 2008). Six items, each scored on a five-
point equal appearing interval scale, with the pro-
vision for between-point ratings, allowing for rat-
ings from 1 (low) to 9 (high) (maximum = 54).
Lip and tongue at rest status and movement in
speech are also rated in FDA-2, but these are ex-
cluded here as the intended focus was non-speech
activity.

Data were recorded using consistent proce-
dures in as quiet an environment as possible
in the participants’ homes. SIT responses were
recorded on a Roland Edirol digital audio recorder
directly onto an SD card, at a sample rate of
48 kHz. For CEM and FDA-2 a Canon Legria
FS200 digital camcorder recording directly to an

SD memory card was used. This recorded very
mildly compressed audio at a 48 kHz sample rate.
For all of the above an Audio-Technica ATR35s
omni-directional condenser Lavalier tie-clip mi-
crophone was positioned approximately 20 cm
beneath the speaker’s mouth.

� Self-rating of communication effectiveness with
Communicative Effectiveness Survey (CES;
Donovan et al. 2007). Eight items, e.g. ‘having a
conversation with family or friends at home’ and
‘conversing with a stranger over the telephone’, are
rated on a 1 (not at all effective) to 4 (very effec-
tive) scale (maximum = 32). Participants did not
have sight of their previous ratings at any point.

Audio and video data preparation and handling

Audio and video clips for SIT, CEM and FDA-2 (see
above) were copied to a hard drive and edited using Sony
Vegas Movie Studio 10 Platinum, to cut them into eas-
ily identifiable files. For CEM, extracts of around 4 min
were taken from each sample. These included both asses-
sor and participant contributions and excluded opening
and closing elements and clues to assessment point.

Audio was normalized to prevent differences in vol-
ume across clips. Some gentle noise reduction was done
using Izotope RX (on the highest quality setting) to re-
move hiss and background noise without affecting the
dialogue.

To facilitate management of the high volume of data,
participant samples were divided into two participant
sets (SET 1 and SET 2), with samples for all assessment
points included in the same set. Data samples were then
randomized for transcription (SIT) and rating (CEM
and FDA-2), which was carried out by groups of gradu-
ating SLT students, blind to assessment point and group,
over a single week. For SET 1 and SET 2 students, group
sizes were respectively: SIT: 3, 4; CEM: 7, 7; and FDA-
2: 3, 3. All transcribers and raters had normal hearing
by self-report were native English speakers and familiar
with the relevant Scottish accents. They had no previous
contact with the participants or their data.

� Intelligibility: SIT data were distributed as files and
transcribed orthographically. Each sentence was
heard twice, with 5-s gaps, using headphones. Fol-
lowing practice data, listeners proceeded at their
own rate, pausing the recordings as required. They
were able to select and adjust playback volume.
Breaks were taken each hour. The transcriptions
were divided between two researchers for calcula-
tions of correctly identified words. A total of 21%
of the transcribed data were scored independently
by both researchers. Point-to-point agreement was
99.79%. Word identification variation across the
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three listeners was anticipated and present, and
is likely to be influenced by factors such as ex-
tent of previous exposure to speech disorders, level
of attention and individual discrimination ability.
Individual words omitted in participants’ reading
of the stimuli were deducted from the possible
scores. Scores are therefore presented as percent-
ages of words correctly identified, using the listen-
ers’ mean.

� Communication effectiveness. Data were dis-
tributed as a DVD-Video disc, viewed together
by raters on a video projector and sound system.
Training included discussion of ‘communication
effectiveness’ as it relates to dysarthria, using Hus-
tad’s (1999) concept of an effective communica-
tor as ‘active and efficient in getting the message
across [ . . . ] in real-world social contexts’ (p. 483).
Raters were instructed to attend to intelligibility,
speech naturalness, efficiency and non-verbal as-
pects of communication which might contribute
to overall comprehensibility and to be aware of
any dependence on the communication partner’s
contribution for understanding the message. They
were directed not to evaluate language. Three sam-
ples representing CEM levels 2, 4 and 6 were used
in training. Data samples were then rated in sets
of five, with each sample viewed twice, and each
set followed by a short break. The level 4 example
was played before each set of five samples. Intra-
class correlations across the data for SETs 1 and 2
respectively were 0.99, F = 73.80, p < 0.001; and
0.98, F = 49.74, p < 0.001. Mean rater scores
were utilized for data reporting and analysis.

� Lip and tongue movement: Data were distributed
as a DVD-Video disc, viewed together by raters
on a video projector and sound system. Each re-
sponse was viewed twice, with 5-s gaps. The rele-
vant FDA-2 scoring descriptors were used to rate
performance. Training included full consideration
of these descriptors, and practice followed by dis-
cussion, using three samples representing varied
severities. Consistent with the direction given in
the test manual, raters were instructed to apply
the ‘best fit’ rating. Breaks were taken after each
set of five or six samples. Items from the practice
samples were reviewed at several points during
the rating process. Intra-class correlations across
the data for SETs 1 and 2 respectively were 0.88,
F = 8.01, p < 0.001; and 0.92, F = 11.74, p
< 0.001. Mean rater scores were utilized for data
reporting and analysis.

� Self-rated communicative effectiveness: Participants’
totals on CES were tallied by one researcher. A
second researcher independently tallied 40% of
the data. Agreement was 100%.

Participants’ views of the programme

A post-intervention anonymous evaluation (AE) ques-
tionnaire was issued to participants following the final
intervention session. The intervention therapist was not
involved in this nor did she see the returns. No validated
measure was available that would provide informative
study-specific anonymous feedback, so a questionnaire
was modelled on that used in a previous stroke dysarthria
intervention study (Mackenzie et al. 2013). It comprised
(1) 15 statements on therapy sessions and results, for re-
sponse on a one to five scale (1 = strongly disagree; 2 =
disagree; 3 = neither agree nor disagree; 4 = agree; 5 =
strongly agree); (2) 12 suggested programme improve-
ments, using a ‘tick all that apply’ response, covering
session difficulty, pace, length, number, amount of con-
tent and of home practice; (3) a question on preferred
therapy location; and (4) two open questions requesting
further suggestions for programme improvement and
‘anything else you would like to tell us’.

Statistical analysis

Group equivalence at A1 (n = 39) was measured by
t-tests and for categorical data by chi-square. Assess-
ment point and group effects were examined by anal-
ysis of variance (ANOVA) (n = 32). Where across
assessment variance was established, assessment point
pairwise comparisons were used, with Bonferroni ad-
justments applied. Analysis was also carried out with
results imputed for the seven additional cases with in-
complete intervention and/or post-intervention assess-
ments, by last observation carried forward and multiple
imputation. Association between amount of practice
and A2/A3 performance change was examined by
Pearson tests.

Results

Operational feasibility

The target number of 50 participants had been agreed
with collaborating SLT managers as a realistic aim within
a 1-year period. Identification and recruitment strategy
was active: a research assistant at the university base li-
aised with the local collaborators and followed up all
leads. Initially four health boards were involved, and
two more distant locations were later added, alongside
a 4-month extension of the recruitment period. As par-
ticipants were seen at home, some travelling distances
for assessor and intervention therapist were more than
anticipated, the furthest being 87 miles from base. From
121 individuals, whose clinical records suggested suit-
ability for the project, 58 were excluded because they
were not contactable, unwell or frail, did not meet cri-
teria, were not interested or for whom social or work
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circumstances or inconvenience precluded participa-
tion. Similar reasons, with the exception of contact fail-
ure, applied to a further 24 who were excluded after
the sending of recruitment literature. There were 39 en-
rolments. Thirty-six people completed the intervention
programme and 32 (Group A: 16; Group B: 16) com-
pleted to final assessment, 8 weeks after intervention
(figure 1). There was no movement from one group to
another. Two participants from each group missed one
session each. Attrition was within the 20% projection
and was mainly due to ill-health.

Fidelity to intervention protocol was monitored by
a member of the research team during two sessions with
each of six participants representing four health boards.
Intervention consistent with protocol was verified, in re-
lation to time distribution within sessions, therapy ma-
terials, and appropriate inclusion of modelling, practice
opportunities, feedback, reinforcement, verbal reward,
review, response correction, encouragement, communi-
cation maximization strategies, and achievement of 80%
threshold success on stimulus sets before progression.

Records of practice were obtained from the 32
participants who completed through to A4. The to-
tal amount of time recorded for practice varied greatly
(range = 0–4482 min, mean (SD) = 1559 (1300.58).
A total of 19/32 (59%) completed at least the recom-
mended practice total of 1050 min (30 min × 5 days
a week × 7 between-session weeks). Four participants
recorded less than 1 h in total throughout the pro-
gramme, whereas five people exceeded 3000 min. Al-
though Group B, with three practice conditions rather
than the two conditions for Group A, had a higher mean
total practice minute score (figure 2), the difference did
not approach significance. Groups A and B did not dif-
fer in practice totals across all conditions (t(30) = –0.90,
p = 0.38), nor in totals for word and sentences stim-
uli (t(30) = 0.70, p = 0.49), nor conversation (t(30)
= 0.80, p = 0.43). Correlations of total practice and
A2/A3 score changes on the four outcome measures
were not significant, with the exception of FDA-2 (SIT:

r = 0.02, p = 0.92; CES: r = 0.17, p = 0.35; CEM:
r = 0.25, p = 0.16; FDA-2: r = 0.38, p = 0.03). For
the Group B who carried out NSOMExs, correlation of
A2/A3 score change on FDA-2 (tongue and lip status)
and total time recorded for NSOMExs practice did not
reach significance (r = 0.39, p = 0.14).

Participants’ views of the programme

Thirty-four participants returned the AE. Responses to
the 15 statements indicated high satisfaction with the
programme and its outcome. Few responses were not
‘strongly agree’ or ‘agree’. A total of 82% thought their
speech had improved and 88% felt they were more con-
fident in communication. A total of 82% had been able
to carry out the home practice. The usefulness of the
DVD was confirmed in that 82% found it helpful and
76% found it easy to use. A total of 73% found the prac-
tice diary easy to complete. In relation to the content
of sessions, only one participant reported that the ses-
sions had not met expectations. Over 85% respondents
thought the activities useful, at an appropriate level of
difficulty and pace. Excepting one non-respondent, all
thought they had been given enough feedback by a help-
ful and well prepared SLT. A total of 76% thought the
sessions included enough practice. Further details are
given in figure 3.

For the 12 suggested improvements to the pro-
gramme, the largest responses were ‘have more sessions’
(56%), ‘give more home practice’ (44%), ‘make sessions
more difficult’ (32%) and ‘make sessions longer’ (32%).
All other responses were from few individuals. No one
thought there should be fewer sessions or less home
practice. No suggestions for improvement additional to
those provided were offered. The domestic situation was
preferred over hospital-based therapy by 73% and 15%
had no preference. The final open question of ‘anything
else you would like to tell us’ produced only positive
remarks about the sessions, their enjoyment and useful-
ness, the SLT and belief that improvements had occurred
e.g. ‘Friends and family have commented on how my
speech has improved as I now take my time and any
difficult words I break them down which I have learned
through this programme.’ One respondent endorsed the
individualization of practice stimuli and another indi-
cated that he/she continued to practise: ‘We felt the
sessions were more useful when the sentences, words
and phrases were interesting to the participant’; and ‘I
thought the idea was good and has helped my speech. I
am looking forward to improving each week as I practise
more and more.’ Two respondents conveyed a need for
SLT feedback: ‘Speech practice alone is no good with-
out an SLT’s feedback—this is one of the main benefits
of SLT’; and ‘There is no benefit in tongue exercises if
you don’t get any feedback.’ One respondent referred to
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Figure 3. Anonymous evaluations (AEs): responses to statements.

the usefulness of the DVD: ‘I found it helpful to prac-
tise along with the DVD, imitating the speech models
presented on it.’

Participant status on outcome measures

Group A (n = 20) and Group B (n = 19) performance
was equivalent at A1 on all outcome measures: SIT
t(37) = –0.69, p = 0.49, CEM t(37) = –1.18, p = 0.25,
CES t(37) = 0.55, p = 0.59, FDA-2 t(37) = –1.05,
p = 0 .30.

Figure 4 shows performance of Group A (n = 16)
and Group B (n = 16), and the combined groups on the
four measures (n = 32) at the four assessment points.

Group A versus Group B difference was not indi-
cated on any of the four measures, based on data for 32
completing participants: SIT F(1, 30) = 1.46, p = 0.24;
CEM F(1, 30) = 2.39, p = 0.13, CES F(1, 30) = 0.58,
p = 0.45; FDA-2 F(1, 30) = 2.61, p = 0.12. There was
no significant interaction between group allocation and
assessment point on any of the four measures for these
participants: SIT F(3, 90) = 0.88, p = 0.97; CEM F(3,
90) = 0.34, p = 0.80; CES F(3, 90) = 0.16, p = 0.92;
FDA F(3, 90) = 0.12, p = 0.95.

In view of the scale nature of the CEM measure,
non-parametric analysis was also undertaken and pro-
vided similar results. Imputation of results for seven
additional cases with incomplete intervention and/or
post-intervention assessments, by last observation car-
ried forward and multiple imputation provided similar
results for all measures.

Whole sample (n = 32) variance across assessment
points was demonstrated for all measures, except SIT.
SIT F(3,90) = 1.02, p = 0.39, CEM F(3,90) = 8.87,
p < 0.001, CES F(3, 90) = 21.70, p < 0.001, FDA-2
F(3, 90) = 10.34, p < 0.001. Pairwise comparison of
assessment points for CEM, CES and FDA-2 were jus-
tified. Table 4 shows significance levels, with Bonferroni
correction, effect sizes and 95% confidence intervals.
For all three measures, performance did not change sig-
nificantly across non-intervention periods (A1/A2 and
A3/A4). CEM and CES showed significant gains across
the intervention period (A2/A3), between A2 and A4
and also between A1 and A4. The intervention period
effect size was small for the CEM and at the high end
of medium for CES. For FDA-2 performance across the
intervention period (A2/A3) did not change, but signif-
icant gains were present between A2 and A4 and A1 and
A4, the latter with a medium effect size.

Because of the close relationship between the FDA-2
tasks and the NSOMExs in the Group B intervention,
Groups A and B were examined separately on this mea-
sure. This confirmed significant A1/A4 change for both
groups (Group A t(15) = –3.947, p < 0.01; Group B,
t(15) = –3.551 p < 0.05). No other pairwise compar-
isons were significant.

To examine further the results for the two measures
(SIT and FDA-2) for which an intervention effect was
not indicated, A2/A3 results were inspected for high and
low scorers. For SIT at A2 21 participants scored above
and 11 below the sample mean (76%). The A2 and A3
means (SD) respectively were 93.52(4.43) and 92.86
(6.61) for high scorers and 43.55 (24.18) and 52.91
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Figure 4. Mean scores at assessments 1–4.

(29.45) for low scorers. For the high scoring subgroup
there was no A2/A3 gain: (t(20) = 0.46, p = 0.65, CI
= –2.39 to 3.72). For the lower subgroup change was
significant (t(10) = –3.12, p = 0.01, CI = –16.05,
–2.68). The data and results suggest that a ceiling ef-
fect may contribute to the non-variance of SIT scores

across assessment points. This subgroup comprised
seven Group A and four Group B members. For FDA-2
at A2 20 participants scored above and 12 below the
sample mean (38.22/54). The A2 and A3 means (SD)
respectively were 43.43 (3.16) and 43.00 (3.60) for high
scorers and 29.53 (4.91) and 32.89 (6.00) for low scor-
ers. For the high scoring subgroup there was no A2/A3
gain; (t(19) = 0.61, p = 0.55, CI = –1.06, 1.92). For
the lower subgroup change was significant (t(11) = –
2.36, p = 0.04, CI = –6.50, –0.22). This subgroup
comprised seven Group A and five Group B members.

Discussion

The behavioural management provided was positively
received by the dysarthric stroke population and the ev-
idence of benefit includes both external measures and
participant evaluation (Sackett et al. 2000, Kovarsky
2008). The inclusion of NSOMExs in the intervention
programme did not appear to provide additional bene-
fit. The results presented contribute to the limited lit-
erature on outcome of SLT intervention for post-stroke
dysarthria and should be viewed in the context of the
sample size, the content and amount of intervention and
the outcome measures used.

A feasibility study design, rather than a fully powered
trial, was appropriate to the current state of progress of
intervention research for chronic post-stroke dysarthria.
Participants were randomized into groups that differed
only in respect of the inclusion of NSOMExs. The same
amount of therapy time was provided to both groups by
a single SLT. There was not a non-intervention control
group. The inclusion of non-intervention periods, equal
in length to the intervention period, allowed evaluation
of participant status on the outcome measures with and
without intervention.

Feasibility and participant feedback

Feasibility is considered in relation to recruitment, re-
tention and engagement, delivery of and adherence to
the intervention protocol, and suitability of outcome
measures.

Recruitment, retention and engagement

Recruitment was lower and slower than projected. Even
with extension of the recruitment period and inclusion
of two further, more distant, health boards, the enrolled
number was 20% below target. From the original 121
identifications 32% were enrolled to the study and al-
located to an intervention group. There were then two
stages of exclusion: 48% of those whose records in-
dicated suitability were not sent recruitment literature
and 38% of those who were sent literature were not
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Table 4. Assessment point pairwise comparisons: CEM, CES and FDA-2

A1/A2 A3/A4 A2/A3 A2/A4 A1/A4

CEM t(31) = 0.30 t(31) = 0.16 t(31) = −3.90 t(31) = −4.25 t(31) = −3.34
p = 1.00 p = 1.00 ∗∗p < 0.01 ∗∗p < 0.01 ∗p < 0.05

d = −0.02 d = 0.01 d = 0.22 d = 0.21 d = 0.20
[−0.26 to 0.32] [−0.20 to 0.22] [−0.59 to −0.09] [−0.55 to −0.11] [−0.55 to −0.04]

CES t(31) = −1.24 t(31) = 0.40 t(31) = −5.77 t(31) = −5.60 t(31) = −5.85
p = 1.00 p = 1.00 ∗∗∗p < 0.001 ∗∗∗p < 0.001 ∗∗∗p < 0.001

d = −0.16 d = −0.04 d = 0.72, d = 0.67, d = 0.87,
[−2.26 to 0.89] [−1.55 to 2.05] [−5.66 to −1.90] [−5.34 to −1.72] [−6.28 to −2.16]

FDA-2 tongue and t(31) = −1.89 t(31) = −2.43 t(31) = −1.36 t(31) = −3.33 t(31) = −5.36
lip movement p = 0.44 p = 0.14 p = 1.00 ∗p < 0.05 ∗∗p < 0.01

d = 0.21 d = 0.21, d = 0.11 d = 0.30 d = 0.54,
[−4.15 to 0.85] [−3.02 to 0.24] [−2.25 to 0.89] [−4.09 to −0.31] [−5.91 to −1.79]

Notes: CEM = Communication Effectiveness Measure (Mackenzie and Lowit 2007), CES = Communicative Effectiveness Survey (Donovan et al. 2007), FDA-2 = Frenchay Dysarthria
Assessment—2 (Enderby and Palmer 2008).
∗p < 0.05, ∗∗p < 0.01, ∗∗∗p < 0.001.

enrolled. Taking these two stages together, a high num-
ber of exclusions related to poor health and this is not
unexpected in a stroke population. An equally high pro-
portion of exclusions were due to non-fulfilment of in-
clusion criteria, such as speech standard now being good,
diagnosis of additional neurological disease or cognitive
deficit, hospital residence or markedly poor vision or
hearing. A relatively small number of people on initial
contact indicated that they were not interested in partic-
ipating and further people declined after receiving the
participant information sheet. This conformed to NHS
ethical guidelines, and was formatted and worded ap-
propriately for the population. In many cases we did not
determine the reason for not wishing to join the study,
but there were instances where speech was not a priority
for the individual or he/she did not want to commit
to the schedule of assessment and intervention. Con-
sideration should be given in future research to seeking
this information systematically from individuals who de-
cline to participate, via anonymous questionnaires. For
some people non-participation was linked to personal
and domestic situations, including work commitments
and family member health or support factors. The re-
cruitment experience showed that for a stroke dysarthria
intervention study, even with a tenacious approach, it
is likely that many apparently eligible people will not
be enrolled, and for very varied reasons. Conducting
further, larger scale research in this field would require
a wider geographical radius. Consistency of approach,
with one assessor and one intervention therapist carry-
ing out all sessions, was a strength of the current study.
Further training and monitoring steps are required to
maintain such consistency across researchers in future,
larger studies. Attrition on health grounds is inevitable
with stroke populations and the 18% attrition (three
people during the intervention phase and four others
before follow-up) was as expected. Participant sustained
engagement was indicated by there being no withdrawals

or loss to follow-up through reduction in interest, and
very few missed sessions. Further evidence of interest
and engagement is provided from participant feedback
(see below). It is likely that the domestic location, about
which participants were almost unanimously positive,
supported attendance. The project does not inform on
aspects of efficiency and economics of home versus hos-
pital models and that is a topic for future research. Also
the participant sample represented broad spectra of age
and time post-stroke. Evaluation of programme response
with reference to these two potentially important vari-
ables was not appropriate in a study of this size.

Intervention protocol delivery and adherence

Currently post-stroke dysarthria research and prac-
tice guidelines do not inform on optimum dosage
and duration of intervention, or amounts of indepen-
dent practice. A regime of eight once-weekly sessions
was consistent with previous behavioural intervention
in post-stroke dysarthria which reported positive out-
comes (Mackenzie and Lowit 2007). The people with
dysarthria, family members and clinicians consulted
when planning the project thought this appropriate
and that recruitment and attrition may be affected by a
longer programme length. Via AE over half of the par-
ticipants recommended having more sessions. No one
thought there should be fewer sessions. This feedback,
and attrition being mainly related to health issues, indi-
cates the course length was appropriate for many. The
effects of a longer and/or more intense programme are
unknown. Outcomes associated with different dosage
and duration of intervention, which is a current topic
in aphasia research (Leff and Howard 2012), requires to
be viewed in conjunction with what is acceptable to and
sustainable by the dysarthric stroke population.

The programme of assessment and intervention was
delivered to plan and we monitored and confirmed
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fidelity to protocol in relation to time management, ses-
sion content and a broad range of behavioural interven-
tion features. Participant satisfaction with the sessions
was demonstrated by the level of sustained attendance
and also by AE responses. Session content was individu-
alized to take account of not only dysarthria severity and
the profile of affected speech sounds and contexts, but
also to incorporate material of interest to participants,
e.g. song lyrics and scripture excerpts. Endorsement of
this approach is indicated by there being no disagree-
ment in the AE that the ‘activities were useful for me’.
Much pre-session preparation was involved and in the
AE there was unanimous agreement that ‘the therapist
was well prepared’, ‘helpful’ and gave ‘enough feedback’.
Response agreement was high as regards the difficulty
level of materials and the pacing of sessions. A strong ma-
jority thought there was enough practice in the sessions,
though some participants felt they could have tackled
more, and this was evident also in 26% agreement with
the suggestion to ‘include more in each session’. Clini-
cians should discuss the amount of practice in sessions,
at an early stage, and make relevant adjustments to op-
timize this for individuals.

Behavioural dysarthria therapy is practice based and
between-session practice typically is a component of
management programmes (Rosenbek and Jones 2009).
Structured practice, to supplement the SLT led sessions
was recommended for two to three short periods (10–
15 min) for each of 5 days each week. There was much
variation in amounts of practice recorded, and its distri-
bution across word and sentence stimuli, conversation,
and NSOMExs (Group B). The data do not indicate any
quantifiable relationship between group membership,
practice and improved outcome. According to the AE
only a few people had been unable to carry out the home
practice but the diary records indicate that over 40% did
not complete the recommended amount, although the
importance of adhering to the home practice schedule
was regularly emphasized by the intervention SLT and
the participants appeared well motivated. No one agreed
with the AE suggestion that there should be less home
practice and over 40% agreed that more home practice
should be provided. As with amount of session content,
clinicians should gauge the extent of practice appropriate
for individuals and be flexible in their approach to this.
Mackenzie et al. (2013) similarly reported variation in
attitude to home practice in the Living with Dysarthria
group programme. The availability of a practice part-
ner appeared to be influential, leading Mackenzie et al.
(2013) to suggest volunteer assistance to maximize home
practice. A total of 36% of the participants in the current
study lived alone and involving volunteers in between-
session practice should be considered. Some people find
it difficult to maintain records of practice and there may
be reason to question the reliability of the records, al-

though according to the AEs a strong majority found
the practice diary easy to complete. The intervention
SLT reported that some participants were vague about
independent practice amounts and some needed assis-
tance to complete records retrospectively. We learned the
importance of full engagement of available family. Vol-
unteers might assist in maintaining records as well as in
carrying out practice. The practice records inform only
on the amount of time individuals reported that they
spent practising, and not on how they approached this
and with what success. The gathering of such valuable
information would be facilitated by the full involvement
of a practice partner.

To aid home practice a DVD was given, and used
also in the sessions. This demonstrated clear, careful
articulation and for Group B included the NSOMExs.
As we anticipated, the DVD format was difficult to use
for some less fit people who lived alone, and some were
unable to use it consistently. Nevertheless three-quarters
of respondents agreed this material ‘was easy to use’, and
an even higher proportion thought it was helpful. We
conclude that for many people this is a useful adjunct
to written format materials.

Suitability of outcome measures

We aimed to obtain outcome information that was rel-
evant to everyday communication. The SIT, CEM and
CES are concerned with intelligibility and effectiveness
of connected speech and the CES provides the perspec-
tive of the person with dysarthria. In contrast to these
three measures that have face validity as regards how
much of speech is understood and how effective com-
munication is, the lip and tongue tasks from FDA-2
inform on movements and their rate and were included
because lip and tongue movements were practised by one
participant group. Informal feedback from the assessor
indicates that these measures, including the use of audio
and video, which were necessary for data analysis, were
acceptable to the participants and the time involved, at
an average of 45 min on each occasion, was not excessive.
The FDA-2, SIT and CES are widely used in dysarthria
and are validated and standardized measures. The CEM
is an informal measure, used in the absence of a reputable
single external rating of communication effectiveness,
applicable to the stroke dysarthria population. Standard-
ization and validation testing are required. We detected a
possible ceiling effect for SIT scores for this population.
Scores may have been inflated by the volume normaliza-
tion applied in the data editing process and by listeners
being graduating speech SLTs, who were permitted to
select and adjust playback volume. These decisions were
made because all data were collected in participants’
homes and we wished to avoid ratings being negatively
affected by issues which were reflective of recording
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rather than patient status. Although every effort was
made to keep conditions constant there were inevitably
occasions where individual circumstances and condi-
tions, such as posture and background noise affected
recordings. Collecting data under laboratory conditions
would allow more objective measurement. Further con-
sideration should also be given to the most appropriate
indexes of intelligibility. Miller (2013) points out that
sensitivity may be increased by supplementary listener
confidence or ease of listening ratings. Also future re-
search might add a measure that captures the impact
of dysarthria. Several tools are in development, includ-
ing Communicative Participation Item Bank (Yorkston
and Baylor 2011), Dysarthria Impact Profile (Walshe
et al. 2009), and Living With Dysarthria questionnaire
(Hartelius et al. 2008).

Outcomes

There was no apparent advantage on any of the four out-
come measures for the participants whose intervention
included NSOMExs. Thus this study provides no sup-
port for the inclusion of these exercises, as used in this
programme, in SLT management of people with post-
stroke dysarthria. To date no robust study has demon-
strated speech gains attributable to NSOMExs.

The results for the combined groups data indicate
intervention related improvements in communication
effectiveness, based on external rating of conversational
samples and participants’ self-ratings. The effect size for
the self-ratings, at just below large, shows that partic-
ipants viewed themselves as more effective communi-
cators following the programme and maintained this
increased confidence with their communication two
months after the end of the programme, suggesting a
lasting effect. The effect size for the externally rated ef-
fectiveness measure, CEM, was lower, but here too the
significant gain was maintained, indicating that this im-
proved communication was not dependent on ongoing
SLT input. SLT behavioural interventions comprise sev-
eral interacting components, linked to participant, ther-
apy and therapist (Mackenzie and Lowit 2012). Vari-
ables relevant to this study included practice of individ-
ually selected word and sentence stimuli and conversa-
tion, both incorporating speech maximization strategies,
a therapist with whom participants had favourable rap-
port, and also for Group B, NSOMExs. It is impossible
to tease out the relative contributions of these factors in
a feasibility study of this nature, but controls built into
future research might include comparisons of outcomes
associated with conversational practice only versus the
specific stimuli plus conversational model used here.
Relevant also is input from a non-SLT versus planning
and provision by an experienced SLT. Bowen et al.’s
(2012) results for the acute stroke population indicated

no added benefit of SLT over social contact from an
employed visitor.

Significant variance across assessment points was also
evident for the FDA-2 tasks. However the absence of
A2/A3 gain suggests no intervention effect but grad-
ual changes over the assessment time period. Assess-
ment may be identifying slight ongoing improvements
in tongue and lip activity. Also it is possible that there is
some familiarity effect with this motor task, with partic-
ipants feeling more comfortable with what initially may
be perceived as strange demands. These changes did not
appear to be related to group allocation in that across as-
sessment profiles of Group A and Group B were similar.
Furthermore the low scoring group, for whom signifi-
cant A2/A3 change was present, comprised members of
both groups in almost equal numbers. It would seem
that the NSOMExs regime used in this study has no
specific effect on the tongue and lip movement tasks of
the FDA-2. This challenges even the sceptical position
on the use of NSOMExs in dysarthria that, while speech
is not likely to improve, ability to do the exercises should
improve (Rosenbek and Jones 2009). The exercises were
practised at an intensity that was consistent with clin-
ical practice (Mackenzie et al. 2010). The results do
not inform on outcome that may be associated with
high intensity repetitive practice, an approach which is
thought to show promise for limb activity (Langhorne
et al. 2009). Future research might examine the outcome
of high-intensity practice with selected motivated partic-
ipants who have the required stamina. Intervention was
not structured to adhere to motor learning principles
concerning practice and feedback conditions (Schmidt
1988). With the exception of one small randomized
study of dysarthria in Parkinson’s disease (Adams et al.
2002), which showed that skill retention is aided by
low rather than high-frequency feedback, the effects of
the implementation of motor-learning principles have
not been explored in acquired dysarthria. Nevertheless,
taken together with evidence from studies of healthy
adults and apraxia of speech a motor learning approach
is considered promising and worthy of further investi-
gation (Bislick et al. 2012). We considered whether in-
tervention for the exercise group should comprise solely
exercises, which might permit a purer comparison with
speech treatment. This was not acceptable to our clini-
cal collaborators because of its inconsistency with usual
practice. Furthermore it would be difficult to achieve
group parity of session length where intervention was
limited to exercises.

Given the significant improvements in effectiveness
of communication and the intervention emphasis on
clarity of articulation, the absence of parallel gains in
the intelligibility measure was anomalous. Dysarthria
affects not only intelligibility but also dimensions such as
naturalness and rate (Yorkston et al. 2010) and while all
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had articulatory imprecision many participants entered
the study with relatively good intelligibility. A prevailing
mild–moderate impairment level is documented in the
literature on dysarthria in stroke (see Mackenzie 2011,
for a review). The additional analysis of A2/A3 SIT
results suggested a ceiling effect for this test in that
change was significant in low-scoring participants.

Participants’ positive views of outcome were fur-
ther demonstrated via the AE. Only one participant dis-
agreed with the statement ‘I feel the sessions and practice
helped my speech’ and four responded neutrally. One
strongly disagreed that ‘I feel the sessions and practice
have made me more confident in communication’ and
three responded neutrally. Thus from the CES and AE
results, it may be concluded that the majority of partic-
ipants thought the programme beneficial, rating them-
selves as having improved speech, being more confident
in speech, and being more effective communicators in
everyday functional situations. This ‘participant voice’
(Kovarsky 2008) strengthens the relevance of SLT to the
management of post-stroke dysarthria demonstrated in
outcome measurement. SLT practice currently lacks the
tested and validated patient experience tools which are
widely used in primary healthcare, such as the Scottish
Health and Care Experience Survey (Scottish Govern-
ment 2014) and the development of appropriate instru-
ments is an important area for future research. Methods
of collecting data to evaluate patient satisfaction such
as focus groups, interviews and questionnaires, each
have advantages and disadvantages. Questionnaires of
the type used in this study have the benefits of conve-
nience, anonymity and ease of completion and obviate
the possibilities of fatigue and perceived confrontation
which interviews may present (Flick 2007), but do not
permit detailed exploration of responses. For example
it would be informative to probe as to why the recom-
mended amount of practice was not carried out and the
perceived usefulness of the DVD. The use of more than
one method may increase the richness, completeness and
robustness of information (Cohen and Crabtree 2006).
We will be separately reporting on a subgroup of par-
ticipants who took part in individual interviews, the
data from which may provide further insights into the
therapeutic experience and the perceived value of the
programme.

As a disorder of the integrated motor speech system,
dysarthria in stroke variably affects articulatory accuracy,
but also respiration, phonation, resonance and prosody
(see Mackenzie 2011, for a review). Behavioural SLT in-
tervention may therefore incorporate several areas in ad-
dition to articulatory accuracy, which were not directly
targeted in this study, and which may impact on ar-
ticulatory accuracy and evaluations of intelligibility and
communicative effectiveness. Future stroke intervention

research may attend to a broader profile of impairment
and incorporate outcome measures relevant to these.

Conclusion

This research confirms the feasibility of delivering
and evaluating a randomized SLT trial in post-stroke
chronic dysarthria to examine and compare outcomes
in groups where intervention includes and does not
include NSOMExs. Although recruitment was below
target, the study involved a higher number of partici-
pants than has previously been reported in post-stroke
dysarthria intervention research, and contributes to a
limited evidence base for the relevance of behavioural
intervention. The recruitment experience, with a strat-
egy that was appropriately active and focused, indicates
a future requirement for an approach that is not only
multicentre but also widely based geographically. The
wide age span of the participant sample was represen-
tative of SLT caseloads and time post-stroke was also
diverse. These variables would be controllable in a larger
study. Careful attention would be required to maintain
and monitor consistency of approach across an increased
number of assessors and intervention therapists.

The study informs on outcomes associated with a
small number of SLT sessions targeting articulatory pre-
cision, supplemented by a home practice regime. The
significant post-intervention gains in the effectiveness of
communication during conversation, and in self-ratings
of situational effectiveness, maintained 2 months after
the conclusion of the programme, were demonstrated
on a background of pre-intervention stability. The in-
clusion of NSOMExs, delivered in accordance with stan-
dard clinical practice, did not appear to influence out-
comes. There is a need to incorporate additional steps to
maximize practice compliance in order to facilitate com-
pletion of the recommended amount of between-session
practise. For able and motivated participants future re-
search might examine the acceptability and effects of
higher intensity and prolonged practice and an increased
number of sessions.
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Appendix: Example of participant individual
therapy targets

Beginning at single-word level, and across all word po-
sitions, improve articulatory precision of approximants
/l/, /ɹ/, /w/, /j/, /ʍ/.

Beginning at single-word level, improve clarity of
distinctions between vowels, e.g. /e/ and /ε/ (Jane versus
Jen); and /ʌ / and /ɪ/ (but versus bit).

Achieve syllable closure in functional disyllabic
words (e.g. worry, living, housework, working).

Promote clarity of word boundaries in connected
speech.

Promote optimum (reduced) phrase length for max-
imum intelligibility.

http://www.scotland.gov.uk/Topics/Statistics/Browse/Health/GPPatientExperienceSurvey
http://www.scotland.gov.uk/Topics/Statistics/Browse/Health/GPPatientExperienceSurvey

