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INTRODUCTION

Stuttering is a complex communication disorder whose features include both observ-

able and unobservable behaviors [1]. Collectively, the condition of stuttering is capable 

of negatively impacting the well-being of people who stutter (PWS) [2,3]. 

Many treatments to address stuttering include a range of approaches that address 

overt symptomatology of stuttering [4]. Included in these approaches are behavioral 

modifications that bring about a new speech pattern to either induce perceptually flu-

ent speech or to help the individual to stutter with less tension. Additionally, some ap-

proaches target feelings and attitudes about stuttering, which aim to bring about more 

positive reactions and responses to stuttering. These additional approaches are neces-

sitated for a condition such as stuttering that includes a range of unobservable behav-

iors that contribute to avoidance behaviors and potentially, impacted well-being [5]. 

Purpose: People who stutter (PWS) who have completed intensive programs commonly face 
issues with relapse. A confounding factor to relapse is the availability of speech-language 
pathologists who specialize in the treatment of stuttering. A possible solution to these issues 
is a telepractice approach to treatment maintenance following an intensive program. There-
fore, the current project examined whether a tele-delivered maintenance program could be 
utilized to maintain and improve upon speech related outcomes obtained in an intensive 
treatment program.

Methods: Participants included 6 children who stutter and 4 adults who stutter. Each partici-
pant completed a university intensive treatment program and also agreed to take part in 12 
tele-delivered maintenance sessions following the intensive program. The Overall Assess-
ment of the Speaker’s Experience of Stuttering (OASES) was utilized for outcome measures.

Results: Significant improvement was found on the OASES’ overall impact score when com-
paring pre- and post-telepractice maintenance, (Z=-2.81, p=0.005). Additionally, partici-
pants experienced significant improvement in participants’ perceptions of their speaking 
abilities (Z=-2.45, p=0.014) and in overall quality of life (Z=-2.07, p=0.038).

Conclusions: While PWS are faced with challenges when seeking to improve upon commu-
nication skills, the current study offers additional evidence that telepractice is a viable deliv-
ery option for the maintenance of therapeutic gains.
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PWS are faced with numerous barriers throughout the stages 

of treatment. A common issue that PWS encounter following 

treatment is relapse [6,7]. To follow, relapse is discussed. Ad-

ditionally, availability of quality care is specified as a com-

pounding factor to relapse, and a telehealth approach to ad-

dressing these issues is introduced. 

Relapse following treatment
PWS who have experienced improved speech control from 

stuttering programs are known to often experience a period of 

increased fluency with minimal effort, followed by an even-

tual relapse [8,9]. While some programs have been shown to 

yield immense short-term improvements for PWS, challenges 

remain in long-term maintenance of gains obtained. Reports 

of relapse frequent literature surrounding treatment for PWS, 

and such setbacks have been described as a source of great 

disappointment and frustration [10]. The reported rate of re-

lapse for PWS ranges from 30% [11] to 84% [12], and such a 

vast range is likely reflective of variation in understanding and 

defining relapse. Multiple external and internal contributing 

factors of relapse have been proposed, including degree of 

mastery of learned techniques along with person-specific at-

titudes towards communication and stuttering [13] and sever-

ity of stuttering prior to treatment [6]. Other proposed causes 

of relapse include a perception of time pressure in natural 

conversations and speaker-perceived unnaturalness when 

using learned techniques [14]. Recounting the processes of 

relapse following successful completion of an intensive treat-

ment program, Klassen [8] specified three factors that precipi-

tated the eventual loss of control, including lack of acceptance 

of stuttering, stressful communicative situations, and failure 

to maintain a support system. Proposed solutions to counter 

relapse (i.e., support maintenance of gains) include incorpo-

ration of a hierarchy of speech environments beyond the 

clinic setting into treatment [8], self-reinforcement of speech, 

desensitization of the PWS to the experience of stuttering, and 

reduction of anticipation of stuttering [15], and follow-up 

therapy [16,17]. 

In a 2003 examination of research outcomes for PWS in 

school settings, Finn [18] proposed limitations and strategies 

surrounding generalization and maintenance in schools. Ac-

cording to Finn, a prominent limitation of treatment is the 

lack of generalization of gains obtained in the therapy room 

into natural, patient-specific social contexts. One of Finn’s 

proposals is to incorporate real-life situations and everyday 

communication partners into therapy by using alternative de-

livery models, thereby promoting maintenance of gains. Finn 

stated that such alternative delivery models may include 

meeting with parents and families outside of traditional ther-

apy hours. The authors propose use of telepractice as such a 

delivery model, as therapy is often completed in the home en-

vironment with family nearby. Further, Irani and Gabel [14,16] 

emphasized use of a “mixed delivery model,” specified as in-

tensive treatment followed by follow-up treatment, as a prob-

able solution for relapse. Additionally, they stressed the im-

portance of further research into such a model.

Quality of care
Compounding the issue of relapse is access to quality care for 

all individuals who stutter. Individuals residing in rural areas 

potentially suffer from lack of access to health professionals, 

and consequently, lack of quality care [19,20]. Per the Centers 

for Disease Control [21], over 46 million individuals, compris-

ing 15% of the U.S. population, reside in CDC determined ru-

ral areas. Prior findings have demonstrated that residents of 

rural areas worldwide lack health care of the quality, consis-

tency, and availability which can be accessed in urban areas 

[19,20]. Bitsko et al. [22] found that parents of children in rural 

areas reported a slightly higher prevalence of mental, behav-

ioral, and developmental disorders than those in urban areas, 

which renders the shortage of rural healthcare providers as 

especially problematic. Specific to the region of the proposed 

intervention, eastern North Carolina has known health pro-

fessional shortages [23] and high rates of poverty in nearly all 

surrounding counties [24]. The issue of access to care is pres-

ent in the field of speech-language pathology, as school dis-

tricts in rural areas experience known difficulty filling and 

maintaining SLP positions [25]. Rural regions of North Caro-

lina, including the mountains and coastal plains regions, face 

the greatest shortages of speech-language pathologists in the 

state, leaving individuals in these areas without services 

[24,26]. This becomes problematic for individuals who have 

invested time and money to travel to attend intensive treat-

ment programs and later are in need of additional sessions to 

revitalize the previously experienced gains [27]. Further com-

plicating the access to care issue is prior research suggesting 

that when treating PWS, the intervention approaches of 

speech-language pathologists (SLPs) do not always consider 

all aspects of the disorder [28]. As a result, accessibility of an 

SLP does not necessarily translate to comprehensive care. 

Contributing to this outcome is an overall lack of confidence 

in the management of stuttering [29-31] and limited knowl-
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edge of the disorder [32,33]. When such circumstances per-

sist, potential consequences for PWS residing in these areas 

include care that is less frequent, less specialized, or no care at 

all; the latter of which would result in an untreated communi-

cation disorder. Therefore, in situations when a PWS experi-

ences relapse following treatment, available options to coun-

ter relapse may be limited. A potential solution for addressing 

these barriers is telepractice [34]. 

Research has shown that telepractice is capable of being 

utilized to effectively treat PWS, and success in using teleprac-

tice can be experienced across various age ranges and treat-

ment approaches [35]. In preschool children, telepractice has 

been shown successful in delivery of the Lidcombe Program, 

an early intervention for children who stutter (CWS) which 

operates under the construct of operant conditioning [36-40]. 

A modified version of the Lidcombe Program was tele-deliv-

ered to 2 male children and 1 female child [39,41]. During this 

tele-delivered version of the Lidcombe Program, the clinician 

spent the majority of time instructing parents and less time 

interacting with the children. Outcomes, including percent of 

syllables stuttered and parent reports of their child’s speech 

outcomes, improved from pre-treatment to 6 months follow-

ing Stage 1 of the program [41]. Bridgman et al. [42] examined 

possible difference in outcomes of the Lidcombe Program 

when administered in its typical format versus when tele-de-

livered. Results from the study provided support for a tele-

practice approach, as there were no significant differences in 

speech-related outcomes when comparing the 17 children 

who completed the traditional format to the 16 receiving the 

tele-delivered version. 

Telepractice has been examined in adolescents who stutter  

[43,44], and more specifically, for delivery of the Camperdown 

Program [17,45,46]. The Camperdown Program differentiates 

itself from other speech restructuring treatments by its ability 

to instate a fluent speech pattern without the direct labeling of 

specific pattern changes, such as light articulatory contacts 

and easy onset of phonation [47]. As an alternative, a model of 

prolonged speech is presented on a video, and clients are in-

structed to use any aspects of the model that they perceive as 

necessary to imitate the model. Individual results varied; 

however, group reductions in 14 adolescent males were found 

in observable stuttering behaviors, avoidance behaviors, and 

self-reported impact when comparing pre-treatment levels to 

one-year following initiation of the maintenance phase [45]. 

Participants in this study reported an overall reduction in se-

verity following 25 tele-delivered sessions. As noted by the au-

thors, participant self-reported severity is critical data, as this 

outcome measure is likely to capture stuttering severity across 

various contexts.

Successful tele-delivery of the Camperdown Program has 

also been shown among adults who stutter (AWS). O’Brian et 

al. [17] and Carey et al. [48] found comparable outcomes 

when examining speech-related outcomes between a tele-de-

livered version of the Camperdown Program versus tradi-

tional in-person delivery. Similar in design and purpose to the 

current project, Irani and Gabel [16] presented a case study of 

a 21-year-old male who completed an intensive stuttering 

program at Bowling Green State University followed by a 

12-month tele-delivered maintenance phase. The interven-

tion targeted improved control of stuttering and acceptance 

of stuttering. Results indicated an overall decrease in stutter-

ing across several speaking contexts. While a spike in stutter-

ing was seen from the 6-month follow-up period to the 

12-month follow-up period, percentage of stuttered syllables 

was still reduced from pre-treatment levels [16]. Additionally, 

outcome measures used to assess the less observable charac-

teristics of stuttering indicated similar trends among each of 

the instruments used. While informative, Irani and Gabel [16] 

acknowledged the limitation of generalizability due to the 

case study design. Irani et al. [49] provided longitudinal data 

from participants attending the Intensive Stuttering Clinic for 

Adolescents and Adults (ISCAA), where two of the partici-

pants were involved in a telepractice only delivery of the fol-

low-up stage. Comparing measures from pre-intensive pro-

gram to follow-up (which varied in duration for each partici-

pant), both participants demonstrated improvements. Haynes 

and Langevin [50] provided anecdotal evidence of telepractice 

successfully being utilized for a 5-year-old boy receiving the 

Lidcombe Program, a college student receiving maintenance 

sessions following a three-week intensive program, and an 

8-year-old boy also receiving maintenance sessions. Similar 

utilization of telepractice to address maintenance following 

intensive programs have been employed by others [51,52]. In 

addition to positive outcomes experienced, many participants 

in the aforementioned studies reported satisfaction with tele-

delivery [44,45,48]. Further, some report a preference to this 

model of delivery [45]. 

While telepractice has been shown to be an effective ap-

proach for the treatment of stuttering, there have been limited 

reports examining effectiveness of tele-delivered mainte-

nance sessions following an in-person intensive program 

[16,49-52]. The purpose of this project was to add to the exist-
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ing evidence by studying the effectiveness of an approach to 

combat relapse, through tele-delivered maintenance sessions, 

following an in-person intensive treatment program. Specifi-

cally, this study sought to determine if telepractice is an ap-

proach that is able to maintain and/or improve upon speech 

related outcomes following completion of an in-person, in-

tensive treatment program for PWS. A telepractice service de-

livery model that addresses relapse to treatment and access to 

quality care has the potential to improve outcomes for indi-

viduals who stutter. 

METHODS

Participants
Participants of the current study were enrolled in both a uni-

versity intensive treatment program and a tele-delivered 

maintenance phase of the program. Inclusion criteria neces-

sitated that participants complete the university-based inten-

sive treatment program and commit to complete the tele-de-

livered maintenance sessions. Included were 6 CWS and 4 

AWS. The sample consisted primarily of male PWS (70%), and 

mean age for study participants was 16.57 (6.80) years, rang-

ing from 8 years, 4 months to 28 years, 9 months. As defined 

by the Census Bureau [53], three of the ten participants reside 

in what is considered to be an urban area. The remaining 

seven participants either reside in surrounding rural areas or 

live over 30 miles away from the service provider, restricting 

access to maintenance services following completion of the 

in-person intensive program. This study was reviewed and 

approved by East Carolina University’s Institutional Review 

Board (IRB). See Table 1 for a breakdown of demographic 

data for all study participants. 

Description of intensive program
The intensive program lasted 4 hours per day for 14 days. One 

of the current authors was director and lead supervisor of the 

intensive program. An additional trained clinical supervisor 

assisted in supervision of graduate student clinicians. All par-

ticipants attended the intensive program at the same time, 

and none of the participants missed any program dates. The 

intervention for the current study is intended to address both 

observable and unobservable behaviors of stuttering and is 

grounded in two primary goals: 1) to increase control of 

speech through teaching participants to behaviorally respond 

differently to moments of stuttering and anticipation of stut-

tering and 2) to decrease avoidance behaviors in communica-

tive contexts. The integration of both fosters reduction of 

communication barriers that otherwise may impede the PWS 

from pursuing their ideal of life to the fullest.

 

Treatment of observable behaviors of stuttering 
Essential features of the behavioral component of the inter-

vention include identification of loci of stuttering as the initia-

tion of phonation [54] and application of principles of motor 

learning [55] to facilitate learning of a new speech pattern. 

Through instating a new motoric speech plan and repeated 

practice of such, the goal is more prompt accessing and exe-

cution of this new speech pattern as a response to moments 

of stuttering. Specific to the current treatment, prolongations 

of the first vowel, of the first syllable, of the first word of an ut-

terance were taught to be used to commence phonation. Sim-

ply put, prolongations of initial vowels are taught to initially 

Table 1. Demographic Data for Study Participants

Participant Age Gender Race Participation in 
Previous Therapy

Months Post-Treatment for 
Initiation of Maintenance 

Phase

Duration of Maintenance 
Phase

1 28 yr., 9 mo. Female Non-Hispanic Black Yes 2 mo., 6 days 2 mo., 5 days

2 8 yr., 4 mo. Female Hispanic Yes 21 days 3 mo., 8 days

3 27 yr., 4 mo. Male Non-Hispanic White No 2 mo., 13 days 2 mo., 11 days

4 18 yr., 7 mo. Male Non-Hispanic White Yes 2 mo., 13 days 2 mo., 8 days

5 13 yr., 5 mo. Male Non-Hispanic White Yes 4 mo., 3 days 4 mo., 11 days

6 12 yr., 4 mo. Male Non-Hispanic White Yes 2 mo., 26 days 4 mo., 14 days

7 18 yr., 8 mo. Male Non-Hispanic White Yes 3 mo., 24 days 2 mo., 28 days

8 13 yr., 8 mo. Male Non-Hispanic White Yes 2 mo., 21 days 2 mo., 9 days

9 12 yr., 1 mo. Male Non-Hispanic White Yes 4 mo., 10 days 3 mo., 0 day

10 12 yr., 7 mo. Female Non-Hispanic White Yes 5 mo., 23 days 2 mo., 20 days
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engage the larynx, allowing for speech to be initiated with 

control. Once phonation becomes initiated, voluntary mo-

toric adaptations of laryngeal muscles are taught, enabling 

participants to circumvent the observable behaviors of a mo-

ment of stuttering throughout the remaining portions of the 

utterance by sustaining engagement of the larynx. Simply put, 

once the larynx has been engaged by way of voluntary prolon-

gation of the initial vowel, the participant is taught to continu-

ally engage the larynx throughout the spoken utterance. Re-

garding motor speech processes, this is accomplished by way 

of temporal and spatial adaptations of the speech motor plan. 

Reduction of voice initiations are accomplished through spa-

tial and temporal adaptations of laryngeal muscles, which 

maintain the vocal folds in an approximated position (spatial 

adaptation) for extended periods of time (temporal adapta-

tion), while also continuing a forward airflow (i.e., maintain-

ing sufficient subglottal air pressure through syllabic transi-

tions) (temporal adaptation). Clinicians and clients referred 

to these motoric adaptations as “continual engagement of the 

larynx.” Accomplishing these spatial and temporal adapta-

tions disallows full reset of the laryngeal muscles (i.e., com-

plete abduction), which prevents subsequent initiations of 

phonation (from an abductor/adductor muscle(s) point of 

view). By disallowing full reset of the larynx, voice initiations 

(i.e., loci of stuttering) are reduced, thereby reducing observ-

able behaviors of stuttering. While increasing periods of pho-

nation have been used historically (i.e., continuous phona-

tion) [56-58], clients were taught that controlled speech 

through continual engagement of the larynx do not require a 

perpetual phonatory pattern. Instead, the focus is on disal-

lowing full reset of laryngeal muscles and continuing a for-

ward airflow, which enables speech control across produc-

tions of both voiced and voiceless sounds. With that being 

said, before transitioning to usage of continual engagement of 

the larynx, continuous phonation was utilized at the begin-

ning of treatment to allow robust sensory feedback, increasing 

clients’ self-monitoring skills to recognize positioning of vocal 

folds, primarily during syllabic transitions. In short, prolonga-

tions were taught to initiate phonation and continual engage-

ment of the larynx were utilized to reduce exposures to further 

voice initiations. Lastly, a controlled rate of speech was taught 

in order for the participants to focus attention on the hypoth-

esized mechanism of change (i.e., continual engagement of 

the larynx). These motoric adaptations were taught using a 

linguistic hierarchy and at decreasing durations of the initial 

prolongation, representing 3 levels. Level 1 included usage of 

a 2-second prolongation, followed by continual engagement 

of the larynx in monosyllabic words, multisyllabic words, 

phrases, sentences, continuous reading, and conversation. 

Level 2 and level 3 followed this same linguistic hierarchy but 

at initial prolongations of 1 second and “nearest normal”, re-

spectively. Though the intervention focused on adaptation of 

the speech pattern, the program addressed stuttering beyond 

just the participants’ overt symptomatology.

Treatment of unobservable behaviors of stuttering
While clients were taught behavioral adaptations that facili-

tate a reduction of observable symptoms of stuttering, it was 

also made clear that these adaptations do not represent an 

elimination of stuttering. This was emphasized by directly 

stating to participants that the presence of observable behav-

iors of stuttering is not a sign of failure. Instead, successful 

outcome measures include the participants saying exactly 

what they wanted to say, facilitated by more positive re-

sponses and reactions to stuttering. These positive responses 

to moments of stuttering included both motoric adaptations 

and anti-avoidance practices. With fear of negative evaluation 

[59,60] being a potential contributor to avoidance behaviors 

in PWS, and fear of negative evaluation being a social con-

struct, a group design was implemented as part of the inten-

sive intervention. For the majority of the intensive program, 

children and adults met in groups with their age-matched 

peers. Specifically, participants under the age of 18 years were 

considered children. A strategy of this treatment design was to 

promote and foster healthy relationships between partici-

pants [61] and to serve as an adversary to fear of negative 

evaluation. Additional approaches were implemented to ad-

dress avoidance behaviors and encourage adjustments to af-

fective and cognitive reactions to stuttering. Specifically, a 

scaffolding approach of increasingly challenging communica-

tive situations was utilized to combat communication anxiety. 

Clients were encouraged and led to incrementally confront 

communication-related contexts outside of individually iden-

tified comfort zones. Collectively, an approach of decreasing 

the overall impact of stuttering was the goal by targeting an 

increase in speech control and a reduction of avoidance be-

haviors.

Description of tele-delivered maintenance phase
The tele-delivered maintenance phase was administered 

across 12 sessions using Webex (http://www.webex.com/), a 

cloud-based program which allows real-time video and audio 



14

Clinical Archives of Communication Disorders / Vol. 8, No. 1:9-22 / April 2023

interaction between users. Tele-delivered sessions were 

scheduled based on participants’ availability, and each ses-

sions lasted for 50 minutes. Sessions were conducted by the 

director of the intensive program or by a graduate clinician 

under the director’s supervision. All participants completed 

all 12 sessions of the tele-delivered maintenance phase, which 

ranged in duration, due to scheduling variations, from 2 

months, 5 days to 4 months, 14 days. Essential features of the 

intensive program were retained and extended for the main-

tenance phase. Clients were prompted to continually push 

the boundaries of comfort zones by communicating in in-

creasingly difficult contexts, as identified individually by par-

ticipants. While the group component of the in-person treat-

ment was not retained during the tele-delivered sessions, in-

creased family and/or parental involvement was sought to 

support transfer of gains to the participants’ everyday envi-

ronment.

Data outcomes overall assessment of the speaker’s experience 
of stuttering (OASES) overall impact score 

The OASES [62] is a comprehensive assessment of stuttering 

that considers observable and unobservable behaviors of 

stuttering and the impact of such behaviors on the individual. 

The OASES consists of 4 sections: a) General Information; b) 

Speaker’s Reactions; c) Daily Communication; and d) Quality 

of Life [63]. Points from each section are summed and then 

divided by total items completed, providing an overall impact 

score, which serves as a measure of severity [62]. Age-appro-

priate versions of the OASES were given to participants at 

each of the four assessment timepoints: 1) pre-intensive pro-

gram, 2) post-intensive program, 3) pre-maintenance, and 4) 

post-maintenance.

Self-Reported Speech Related Outcomes. A common out-

come measure used in stuttering literature is change in pre 

and post measures of observable symptomatology of stutter-

ing [34,61-65]. However, due to the daily and situational vari-

ability of the observable behaviors of stuttering that is com-

mon among PWS [66], the current authors decided to take a 

different approach. Specific self-report measures were taken 

from items of the OASES to determine change in participants’ 

fluency, speech naturalness, and frequency of saying exactly 

what they want to say. To address the question of fluency 

among participants ages 7-12 years and 13-17 years, the fol-

lowing question was used, “How often can you speak fluently 

(without stuttering)?”. Participants ages 18+ years were asked, 

“How often are you able to speak fluently (without stutter-

ing)?”. To address speech naturalness, participants ages 7-12 

years were asked, “How often does your speech sound ‘natu-

ral’ to you (like the speech of other kids)?”. Participants ages 

13-17 years were asked, “How often does your speech sound 

‘natural’ to you (that is, like the speech of other people)?”; and 

participants ages 18+ years were asked, “How often does your 

speech sound ‘natural’ to you (that is, like the speech of other 

people)?”. To address the frequency for which participants say 

exactly what they want to say, participants of all ages were 

asked, “How often do you say exactly what you want to say, 

even if you think you might stutter?”.

Critical experiences for the person who stutters 
Using network analysis, Siew et al. [67] identified three items 

of the adult version of the OASES that may best represent the 

network of the experience of stuttering. These three identified 

items of the OASES were: a) how one feels about their speak-

ing ability; b) how one’s quality of life is negatively affected by 

stuttering; and c) how stuttering interferes with one’s satisfac-

tion with communication in social situations. Siew et al. [67] 

suggested that these salient items may represent areas to tar-

get in a treatment plan. Therefore, these items were included 

in the pre and post outcome measures for AWS, and items of 

the OASES most similar for CWS were also included. Specifi-

cally, perceptions of speaking ability were measured through 

the following questions. Participants ages 7-12 years were 

asked, “In general, how do you feel about your speech over-

all?”. Participants ages 13-17 years were asked, “In general, 

how do you feel about your speaking ability overall?”; and 

participants 18+ years were asked, “Overall, how do you feel 

about your speaking ability?”. Impact of stuttering on quality 

of life was measured among participants ages 7-12 years with 

the following, “How much is your life negatively affected by 

your stuttering?”. Participants ages 13-17 years were asked, 

“Overall, how negatively is your life affected by the fact that 

you stutter?”; and participants ages 18+ years were asked, 

“How much is your overall quality of life negatively affected by 

your stuttering?”. Lastly, stuttering’s interference on social sit-

uations was measured among participants ages 7-12 years 

with, “How much does stuttering get in the way of your ability 

to participate in social events (like sports teams, sleepovers, 

parties, etc.)?”. Participants ages 13-17 years were asked, “How 

much does stuttering stop you from saying what you want to 

say in social situations?”; and participants ages 18+ years were 

asked, “How much does stuttering interfere with your satis-

faction with communication in social situations?”.
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Client satisfaction 
Participants’ satisfaction was measured specifically for the 

tele-delivery portion of the treatment. The Client Satisfaction 

Questionnaire (CSQ-8) [68] was administered following com-

pletion of all telepractice sessions. The CSQ-8 consists of 8 

questions, where low scores (e.g., 1) are indicative of low satis-

faction and high scores (e.g., 4) are indicative of high satisfac-

tion. The max score for the CSQ-8 is 32.

Data analysis
Descriptive statistics were used to describe the sample, to de-

tail OASES scores for participants, and to report on client sat-

isfaction. Due to the small sample size and non-normal distri-

bution, a non-parametric analysis approach was utilized to 

test for outcomes measures across timepoints. A Friedman 

test was performed to compare overall impact scores of the 

OASES at each timepoint. The dependent variables were 

overall impact scores of the OASES; self-reported speech-re-

lated outcome measures; and measures indicating critical ex-

periences for PWS, and these variables were measured at 

each timepoint of therapy (pre-intensive, post-intensive, pre-

maintenance, and post-maintenance). Additionally, a Wil-

coxon Singed Rank Test was performed to assess differences 

between timepoints.

RESULTS

OASES overall impact score
The Friedman test showed a statistically significant difference 

in overall impact scores of the OASES across timepoints X2(3) 

= 16.680, p= 0.001. Post hoc testing was conducted using the 

Wilcoxon Signed Rank Test, indicating significant improve-

ment in overall impact scores from pre- to post-intensive pro-

gram (Z= -2.60, p= 0.009). Significant improvement was also 

found when comparing pre- and post-telepractice mainte-

nance (Z= -2.81, p= 0.005). See Table 2 for overall and partici-

pant-specific breakdowns of overall impact scores of the OA-

SES.

Self-reported speech related outcomes 
Group means indicated overall improvements in self-reported 

speech related outcomes from pre-intensive treatment to 

post-intensive treatment and from pre-maintenance to post-

maintenance. See Table 3 for overall and participant specific 

breakdowns. A Wilcoxon signed-rank test showed that partici-

pants experienced statistically significant changes in speech 

naturalness from pre-maintenance to post-maintenance  

(Z-2.07, p= 0.038). While the remaining two self-reported 

speech related outcomes did not reach statistical significance, 

improvements were seen in each from pre-maintenance to 

post-maintenance.

Critical experiences for the person who stutters
Overall improvements were seen on measures of critical ex-

periences for PWS from pre-intensive treatment to post-in-

tensive treatment and from pre-maintenance to post-mainte-

nance. See Table 4 for overall and participant specific break-

downs. From pre-maintenance to post-maintenance, a Wil-

Table 2. OASES Scores for Study Participants Across Timepoints

Participant
Overall Impact Scores

Pre-Intensive Post-Intensive Pre-Maintenance Post-Maintenance

1 2.80 2.16 2.15 1.82

2 3.10 2.55 2.70 2.28

3 3.25 2.15 2.07 2.01

4 2.93 1.62 1.80 1.55

5 3.45 2.50 2.28 1.91

6 1.92 1.97 2.35 1.93

7 2.92 2.39 2.35 1.78

8 2.49 1.60 2.98 2.10

9 3.07 2.44 2.03 1.93

10 2.32 2.30 2.36 2.16

Mean (SD) 2.82 (.46)* 2.17 (.34)* 2.31 (.34)** 1.95 (.21)**

*Change from pre- to post-intensive significant at p<0.009; **Change from pre- to post-maintenance significant at p<0.005.
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coxon signed-rank test revealed that participants experienced 

statistically significant changes in participants’ perceptions of 

their speaking abilities (Z= -2.45, p= 0.014) and in overall 

quality of life (Z= -2.07, p= 0.038). Despite improvements in 

stuttering’s interference on social situations, these changes 

were not significant.

Client satisfaction
Using the CSQ-8, participants averaged 30.4/32, indicating 

that they were highly satisfied with the tele-delivery of the 

maintenance phase of treatment. The primary complaint by 

participants was the issue of connectivity that at times dis-

rupted the sessions. The only other comment, that led to a re-

duction in score of the CSQ-8, was regarding the desire of one 

Table 3. Self-Reported Speech Related Outcome Measures for Study Participants Across Timepoints

Participant

Self-Reported Speech Related Outcomes Across Timepoints

Fluency Naturalness Says Exactly 
What They Want

A B C D A B C D A B C D

1 3 2 2 2 3 2 3 2 3 2 2 2

2 3 3 3 4 4 3 4 3 3 4 3 3

3 3 2 2 2 3 3 2 2 4 3 3 2

4 2 2 2 2 2 2 2 2 3 2 3 1

5 4 3 3 2 4 3 4 2 5 4 3 4

6 2 2 4 2 3 3 4 3 3 3 3 2

7 3 3 3 2 3 3 3 3 3 2 3 1

8 3 3 4 3 4 2 3 2 3 4 2 1

9 2 2 2 2 2 2 2 2 3 3 2 2

10 3 3 3 3 3 3 3 3 3 3 3 3

Mean (SD) 2.8 (.63) 2.5 (.53) 2.8 (.79) 2.4 (.70) 3.1 (.74) 2.6 (.52) 3.0 (.82) 2.4 (.52) 3.3 (.68) 3.0 (.82) 2.7 (.48) 2.1 (.99)

Timepoints: A – Pre-Intensive; B – Post-Intensive; C – Pre-Maintenance; D – Post-Maintenance; 1 – Always; 2 – Frequently/Often; 3 – Sometimes; 4 – Rarely; 
5 – Never.

Table 4. Overall Outcome Measures for Study Participants Across Timepoints

Participant

Critical Experiences for the Person Who Stutters (Siew et al., 2017) Across Timepoints

Perceptions of 
Speaking Ability**

Quality of Life
Affected by Stuttering***

Stuttering’s Interference 
on Social Situations***

A B C D A B C D A B C D

1 3 2 2 2 4 2 2 2 3 2 3 2

2 4 3 3 2 4 3 3 3 1 1 1 1

3 4 2 2 2 5 1 3 2 4 2 3 3

4 4 2 2 1 2 1 1 1 3 2 2 2

5 4 2 2 1 4 3 3 2 4 3 3 2

6 2 2 3 2 2 1 2 2 1 2 1 2

7 2 2 3 2 4 3 4 2 4 4 3 3

8 5 2 3 3 2 1 3 1 2 1 3 1

9 3 2 2 2 4 4 2 1 4 1 2 1

10 2 2 3 2 2 2 1 1 1 1 2 2

Mean (SD) 3.3 (1.06) 2.1 (.32) 2.5 (.53) 1.9 (.57) 3.3 (1.16) 2.1 (1.10) 2.4 (.97) 1.7 (.68) 2.7 (.68) 1.9 (.99) 2.3 (.82) 1.9 (.74)

Timepoints: A – Pre-Intensive; B – Post-Intensive; C – Pre-Maintenance; D – Post-Maintenance.
**1 – Very Good; Very Positively; 2 – Good; Somewhat Positively; 3 – Not Good or Bad; Neutral; 4 – Bad; Somewhat Negatively; 5 – Very Bad; Very Negatively.
***1 – Not at all; 2 – A Little; 3 – Some; 4 – A Lot; 5 – Completely.
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participant to maintain a group format with the tele-delivered 

session.

DISCUSSION

The primary finding of this study was that mean scores re-

ported for speech related outcomes obtained in an intensive 

treatment program were maintained and further improved 

upon following a telepractice-delivered maintenance pro-

gram. Gains maintained on outcome measures, following 

twelve tele-delivered sessions, were characterized by im-

provement in participant-reported overall impact of stutter-

ing, speech-related outcomes, and critical experiences for 

PWS. Results of this project add to the evidence base, suggest-

ing that telepractice can be utilized as an option for mainte-

nance and continued growth of therapeutic gains away from 

the clinical setting.

OASES overall impact score
The broadest outcome measure used for the current project 

was the overall impact score of the OASES. Prior to the inten-

sive program, participants averaged an overall impact score of 

2.83, which falls in the upper end of a “moderate” (2.25-2.99) 

range. Following completion of the intensive program, partici-

pants averaged an overall impact of 2.17, a score which is cat-

egorized as “mild-to-moderate” overall impact. This study 

aimed to examine use of telepractice as a means to maintain 

such improvements. Upon completion of the 12-session, tele-

delivered maintenance program, participants averaged an 

impact score of 1.95, demonstrating maintenance of gains ob-

tained from the intensive program and continued growth via 

the tele-delivered maintenance program. Closer examination 

of individual data reveals that half of the participants (5/10) 

experienced a steady decline in overall impact at each time-

point, which is the ideal outcome. In such cases, the partici-

pant experienced gains throughout the intensive program, 

did not experience relapse in reported overall impact in the 

time following completion of the intensive program, and ex-

perienced further gains in the maintenance program. Broadly, 

improvements in the OASES’ overall impact score are indica-

tive of participants’ increased knowledge of stuttering; a more 

positive perception of their speech; reactions to stuttering that 

are more conducive to effective and efficient communication; 

a decrease in difficulty of communication in various contexts; 

and an overall reduction of stuttering’s interference on the in-

dividual’s life. Therefore, gains in the OASES overall impact 

score are indicative of comprehensive improvements in the 

life of the PWS.

Self-reported speech related outcomes
As previously outlined, rather than measuring speech-related 

outcomes by clinician-perceived overt stuttering behaviors, 

we elected to use self-reported speech-related outcomes. 

From the current authors’ perspective, given the inherent 

variability in fluency amongst PWS [66], offering a pre- and 

post-measure of percentage of stuttering would not be most 

indicative of therapeutic success. While the intensive and 

maintenance program did aim to increase participants’ con-

trol over their speech, complete fluency was not a targeted 

outcome in this study and is not likely the goal for most treat-

ments of PWS in this age range. As detailed in the description 

of the intensive program, the current treatment taught clients 

a new speech motor plan that utilized temporal and spatial 

adaptations. Even if listeners perceive this speech to be natu-

ral sounding, it is likely that any motoric adaptations of default 

speech patterns will cause the speaker to judge their speech 

to be different from that of PWNS. Additionally, participants 

were educated on experiences of stuttering such as anticipa-

tion of stuttering [69], and subperceptual stuttering [70] and 

that the presence of such equates to the continued presence 

of stuttering. However, for these and other experiences of stut-

tering that were once met with negative cognitive and behav-

ioral reactions, PWS can learn more positive reactions and re-

sponses. Therefore, even when participants successfully adapt 

their speech motor plan, resulting in efficient and effective 

speech, it is likely that given their education from the inten-

sive program, they may not classify these instances as speak-

ing fluently, without stuttering (as asked in the OASES). In 

other words, although they successfully managed a moment of 

stuttering, they may have done so with a positive response or re-

action to a moment of stuttering.

Participants were also taught that since there is no cure for 

stuttering, 100% fluency was not our goal and should not be 

the determinant for successful treatment. Specifically, partici-

pants were told that if 100% fluency was their expectation, 

they would be setting themselves up for failure in more than 

one way. First, the most obvious reason is that 100% fluency 

cannot be realized for a condition that currently has no cure. 

Second is the common observance that as some PWS experi-

ence an increase in fluency, they tend to disassociate from the 

condition [71]. Since 100% fluency will not likely be realized, 

some PWS may opt for avoidance behaviors over the possibil-
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ity of others hearing or seeing moments of stuttering.While 

PWS who have received treatment may present with fewer 

overt behaviors of stuttering, they likely still experience such 

things as subperceptual stuttering [70] and anticipation of 

stuttering [69], which individually or combined may lead to 

debilitating avoidance behaviors. Therefore, clients were in-

structed that acceptance of stuttering [72] was a critical com-

ponent of this treatment, and realizing gains in “owning the 

condition” would help alleviate communication apprehen-

sion [73,74], fear of negative evaluation [59,60], and would ul-

timately increase their communicative efficiency by reducing 

the fear of others perceiving stuttered speech or motoric ad-

aptations used to control stuttered speech. In short, clients 

were taught that, ultimately, measurement of success was not 

necessarily fluent speech. Instead, success can be viewed by 

participation in communicative contexts that they previously 

would have avoided. An outcome that the current authors 

were particularly pleased to see were the gains in participants 

saying exactly what they wanted to say. These gains were 

gradual and consistent throughout the study’s 4 timepoints, 

indicating continual psychosocial improvements via a tele-

delivered approach.

Upon completion of the maintenance program, seven of 

the ten participants reported that they “frequently/often” or 

“always” say exactly what they want, demonstrating clinically 

significant improvement from data taken prior to the inten-

sive program, at which time all ten participants felt as if they 

“sometimes,” “rarely,” or “never” were able to do so. Covert 

behaviors of stuttering such as circumlocutions, word substi-

tutions, and general avoidance of communicative situations 

often hinder PWS from fully participating in conversations 

[75]. These covert behaviors of stuttering are frequently over-

looked clinically; however, they play a prominent role in the 

overall experience of stuttering for PWS [62]. A primary facet 

of the intensive and tele-delivered treatment was to reduce 

such communication barriers and encourage PWS to pursue 

their ideal of life to the fullest. Improvements in participants’ 

ability to say exactly what they want indicates a reduction in 

covert characteristics of stuttering and likely an increase in 

communication confidence. It is notable that the greatest 

gains on this outcome measure were made during the tele-

delivered portion of the study, though future studies are 

needed to clarify if this was a result of the delivery format or 

merely the result of therapeutic continuity. Nevertheless, indi-

viduals who feel as if they are able to say exactly what they 

want, when desired, will potentially engage in more commu-

nicative situations, likely contributing to a higher overall qual-

ity of life.

Critical experiences for the person who stutters
Siew et al. [67] recently identified three items of the OASES 

which encompass participants’ overall experience as PWS 

and are pertinent to address in a treatment plan. As seen in 

Table 2, group means for each of these critical experiences for 

PWS improved during the tele-maintenance portion of the 

treatment. For perceptions of speaking ability, these results 

are indicative of participants feeling “good, somewhat posi-

tively,” to “very good, very positively” about their speaking 

ability. Post-maintenance measure of stuttering’s effect on 

quality of life are indicative of the participants’ lives being af-

fected “a little” to “not at all”. While changes in stuttering’s in-

terference on social situations were not significantly different 

from pre- to post-maintenance, they may still be viewed as 

clinically successful, as end results indicate that stuttering in-

terferes with participants’ social situations “a little” to “not at 

all”. A possible contributor to the continued success of these 

critical experiences for PWS is the inherent “away from the 

clinic” nature of telepractice. That is, by using a tele-delivery 

approach, participants are able to internalize the principles of 

the intervention program in more natural settings. This bene-

fit of utilizing a tele-delivered approach to stuttering treat-

ment has been previously reported, with a key factor being 

enhanced involvement of parents and siblings in the client’s 

everyday setting [44]. Specifically, participants gained experi-

ences of combining the two primary goals of the program, 

which are adapting behavioral responses to stuttering and de-

creasing avoidance behaviors in various communicative con-

texts. As an extension, participants were encouraged weekly 

during telepractice sessions to participate in challenging 

communicative situations as part of their daily routines. In 

initial maintenance sessions, clinicians guided participants 

through selection of individualized communicative tasks that 

were deemed as challenging. As sessions progressed, partici-

pants attempted tasks of increased complexity, gradually ad-

dressing communicative situations further outside of their 

comfort zones. Participants undertook challenges such as vol-

untary public speaking opportunities, increased class partici-

pation, reading aloud in class, initiation of conversation with 

a stranger, job interviews, phone calls, interacting with co-

workers, and placing complex food orders at restaurants. 

These communicative challenges were intended to reduce 

stress and build participants’ confidence in speaking situa-
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tions that were self-identified as difficult. Jackson et al. [76] re-

cently found that production of speech in PWS can be im-

pacted by stress. Of interest is that all but two of their 41 par-

ticipants had previously received some form of behavioral 

stuttering therapy with a focus on motoric alterations. Find-

ings from their study, combined with their participant’s ther-

apy history, suggest that stressful situations impede the 

speaker’s execution of motoric alterations, thereby limiting 

the speaker’s ability to implement motoric adjustments that 

make stuttered speech more manageable. It is plausible that 

guiding and encouraging participants to confront these 

speaking situations in the presence of stress, during these tele-

delivered sessions, helped to combat the state and social anxi-

ety that is commonly present in PWS [77]. In this case, the re-

sult was enhanced confidence in saying exactly what they 

want to say, increased perception of their speaking ability, 

and an improved overall quality of life.

While these findings are informative, they come with their 

limitations. First, the current study has a small sample size, 

limiting the generalizability of results. Second, the ages of the 

participants in the current sample range from child to young 

adulthood. Future work is needed in comparison within and 

across age ranges to determine if age contributes to respon-

siveness to intervention and/or the success or lack thereof in 

tele-delivery of the maintenance phase of stuttering therapy. 

Third, commencement and completion of tele-delivered 

maintenance phase varied for each of the participants. It is 

unclear how these factors may have influenced outcome 

measures. Fourth, it is possible that the outcome measures 

used in the current study have an inherently different thresh-

old for change. Specifically, it is plausible that outcomes that 

measure covert behaviors of stuttering would necessitate 

more time for change to be realized than for overt behaviors 

of stuttering. As therapeutic interventions for PWS vary by cli-

nician, future studies should also explore the effectiveness of 

telepractice as a medium of maintenance provision using 

other therapeutic approaches. Additionally, continued longi-

tudinal data is needed to determine the long-term effective-

ness of the current approach and those used in subsequent 

studies. One final thought that may inform future works. One 

participant (Table 2, participant 6) experienced a slight in-

crease in overall impact from beginning the intensive pro-

gram to completion of the maintenance program. A potential 

cause of this increased overall impact, upon completion of 

both programs, is increased awareness of the overall impact 

of stuttering on one’s life. During informal conversations with 

participants, some commented that they had not been fully 

aware of the impact of stuttering on their life before this pro-

gram. Researchers and clinicians may gain insight from com-

paring actual pretreatment data to retrospective pretreatment 

data.

CONCLUSION

In summary, gains made on mean scores of outcome mea-

sures during an intensive program for PWS were maintained 

and, in some cases, improved upon using a tele-delivered 

maintenance program. These findings are encouraging, as 

they support the use of telepractice as a service delivery 

model for PWS. As a result, clinicians have service delivery 

options for offering quality care to PWS. Future research is 

needed to examine tele-delivered formats to address mainte-

nance issues among other stuttering treatment approaches. 

Additionally, future research should explore a variety of in-

trinsic and extrinsic variables that may facilitate or impede 

tele-delivery as a means to address maintenance of therapeu-

tic gains among PWS. 
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