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Abstract 

 

Objectives. Public speaking (PS) is frequently necessary in many professional, educational and 

personal settings. Mastering this communication skill is particularly important in today’s society. 

Training techniques for PS have been described in the literature. Given that PS anxiety affects 

performance, especially voice characteristics and speech fluency, the purpose of this scoping review 

is to examine, map, and narratively summarize the available evidence on PS interventions that target 

or affect voice or speech. Methods. An extensive literature search was conducted in three 

bibliographic databases: Medline ALL/Ovid, PsycINFO/Ovid, and Eric/Ovid. Of the 850 studies 

identified, 22 met the eligibility criteria and one was added from the reference lists of the included 

studies. Results. A total of 23 studies were included. The interventions identified aim to improve 

speaking skills either by explicitly targeting the voice or speech (direct intervention, n=15), or by 

targeting the cognitive, behavioral, psychological or physical environment impacting the speaker's 

productions (indirect intervention, n=8). Conclusions. This scoping review provides the first published 

methodological summary of the characteristics of existing PS interventions that target or affect voice 

and speech. Heterogeneous characteristics were observed. Further studies are needed to determine 

which interventions are most effective.  

 

Keywords: communication skills, public speaking, oral communication, voice, training, scoping 

review 
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Abbreviation 
PCC       The JBI Population, Concept and Context eligibility criteria  
PS          Public Speaking  

Interventions That Target or Affect Voice or Speech Production during Public Speaking: 

A scoping review 

 

1. Introduction 

Public speaking (PS) is an essential activity used in daily life to defend an opinion, convey an 

idea, convince other people, or succeed in a job interview or at school1. These situations depend on 

the speaker’s competence at communicating with the listener in a specific context2, namely in front of 

an audience. PS is necessary in many professions and is even one of the core competencies for 

certain professionals such as teachers, trainers, lecturers, politicians and managers1,3. In fact, 

effective PS is a skill these professionals must acquire because it can have an impact on their career 

success, reputation, and credibility4. This competence is also one that graduates of higher education 

institutions must acquire3. This emphasis is evident in the Dublin Descriptors (i.e., the Qualifications 

Framework of the European Higher Education Area), in which one of the five higher education 

qualifications refers to communication. In addition, 78.8% of employers consider oral communication 

skills to be among the five most important skills of recent college graduates5.  

PS competence can be defined as ‘the combination of knowledge, skills, and attitudes needed 

to speak in public in order to inform, self-express, to relate and to persuade’6. This ability is often 

considered to encompass three underlying dimensions: knowledge, motivation, and skills7. Knowledge 

is defined as the theoretical background a person deploys to plan and deliver a speech (e.g., knowing 

how to structure a speech). Motivation refers to the willingness to communicate and depends on self-

perceived communication competence, communication apprehension and speech anxiety. A repertoire 

of PS skills is also necessary, such as visual nonverbal behavior (e.g., eye contact gestures, posture), 

nonverbal -auditory impressions (e.g., intonation, speech rate, pauses, speech fluency), language 

usage (e.g., linguistic expression, usage of rhetorical devices) and organization (e.g., structure of the 

speech)7. Therefore, to present a competent speech, the speaker must effectively combine these 

dimensions in a specific situation. However, many graduates, as well as students and professionals, 

lack oral presentation skills, which can have negative consequences for them. For example, in school 

and work contexts, competent speakers convey their knowledge, ideas, and opinions more 

successfully8. 
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In addition, a large proportion of the population does not feel comfortable speaking in public. 

For example, a study9 report that PS is one of the most commonly feared situations, with prevalence 

estimates ranging from 20% to 34% among adults. Standing in front of a crowd is a challenge for most 

people, particularly because of the fear it generates in speakers of being evaluated negatively by 

others. This is true of the general population (typical individuals)4, as well as of individuals with speech 

disorders (e.g., stuttering)10, voice disorders (e.g., dysphonia)11 or anxiety disorders (e.g., social 

anxiety)12,13. This communication apprehension can be defined as a person’s level of anxiety 

associated with anticipated or actual communication with other people14. It refers to performance 

anxiety (also called stage fright)15 , defined as ‘anxiety while being observed or scrutinized by others’16 

in performance situations (e.g., taking an oral exam).  

Apprehension linked to PS objectively impacts oral communication, particularly voice and 

speech 17,18, two key concepts for this scoping review. Voice is the sound produced by vocal fold 

vibration and involves different processes such as breathing, phonation, articulation, and resonance. 

Frequency, sound pressure level, harmonic content, and temporal aspects are used to characterize 

voice. The literature highlights the impact of anxiety on voice production; for example, it increases the 

fundamental frequency or decreases its variation (reduced intonation)18–21. As a result, anxiety can 

induce a higher-pitched or monotonous voice. Speech, defined as human articulated language, can 

also be affected by anxiety. For example, disfluencies (interruptions in the flow of speech) increase; 

specifically, there are more interjections or filled pauses (e.g., uh) and silent pauses, and pauses 

become longer when the anxiety level increases17,18,22–24. Accordingly, anxious speech sounds less 

fluent. These changes in voice or speech characteristics during discourse can influence the audience’s 

perception of the speech and the speaker 1,25, especially their charisma. For example, disfluency in a 

politician’s discourse is negatively correlated with the audience’s judgements of charisma 26. Despite 

the importance of voice and speech parameters during a speech, there is little information in the 

literature about characteristics of interventions that allow their improvement. 

Different interventions have been described in the literature that focus on anxiety without 

analysing its consequences for voice and speech characteristics. For example, a meta-analysis12 

demonstrated the effectiveness of psychological interventions (e.g., cognitive-behavioral therapy 

(CBT) combining exposure and cognitive therapies) for participants with PS anxiety disorders.  
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Improving PS abilities is also a primary function of basic communication courses in 

elementary27, secondary 28 or higher education 29,30. Different techniques are employed in this context. 

For example, in elementary school settings, storytelling activities with a collaborative approach (e.g. 

presenting in group using a storyboard) can improve fluent storytelling by developing knowledge (e.g., 

knowing how to structure a speech) and speaking skills (e.g., knowing how to use language) 31. In 

secondary school, courses may focus on reducing PS anxiety with a CBT-inspired approach (e.g. shift 

of attentional focus, exposure) 32. With university students, visual imagery activities can enhance the 

development of nonverbal behaviors related to oral presentations 33. All of these techniques focus 

primarily on improving the knowledge (theoretical background) and motivation (anxiety) dimensions7. 

The repertoire of PS skills, and especially nonverbal -auditory impressions, seems to be overlooked. 

The influence of the above-mentioned interventions on voice and speech parameters is not 

considered much. However, these parameters are key components that influence PS quality. Some 

PS interventions focus on voice and speech. For example, research findings suggest that awareness 

training is effective at reducing targeted speech disfluencies in PS 5, as is habit reversal 34,35.  

A common classification of voice or speech interventions distinguishes between direct and 

indirect methods. For voice therapy, direct interventions ‘modify vocal behavior through motor 

execution, somatosensory feedback, and auditory feedback’36, whereas indirect interventions ‘include 

tools that modify the cognitive, behavioral, psychological, and physical environment in which voicing 

occurs’36. The distinction between direct and indirect interventions also applies to speech therapy. For 

example, in stuttering treatments like the Lidcombe Program, direct interventions target speech, 

systematically rewarding fluent utterances and correcting stuttered ones. Indirect interventions, on the 

other hand, focus on the environment. For example, the Demands and Abilities Model targets the 

child's environment and attempts to reduce motor, linguistic, emotional, or cognitive demands while 

building fluency skills 37. The presentation and summary of the studies included in this review rely on 

the distinction between direct and indirect interventions.  

To sum up, although studies on PS interventions exist, no review have described the 

characteristics of interventions that target or affect voice or speech during PS. A scoping review was 

therefore undertaken to address this gap and provide a robust synthesis of the evidence on this topic. 

Based on the definition of Munn et al.38, this type of methodology was chosen to identify, map and 

narratively summarize all interventions. This will provide professionals interested in PS (e.g., speech 
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therapists, teachers, coaches, and vocologists) with an overview of the characteristics of interventions. 

This review prepares the ground for more specific questions that can be asked in systematic review39. 

These questions may relate to the feasibility, appropriateness, meaningfulness or effectiveness of the 

interventions. 

To address our research objectives, the following question was formulated: What is the extent 

and scope of the literature on interventions that target or affect voice or speech production in PS? In 

addition, this review focuses on the following sub-questions: Who is targeted by the interventions? 

What are the content and delivery modalities of the interventions? What outcomes related to voice or 

speech were reported in the selected studies?  

2. Methods 

2.1. Protocol and Registration  

The research protocol was registered on 22 February 2022, in the Open Science Framework 

(OSF), see https://osf.io/chsm9/. This review was based on the JBI (Joanna Briggs Institute) 

methodological recommendations for scoping reviews 40 and was reported according to the Preferred 

Reporting Items for Systematics Reviews and Meta-analysis extension for Scoping Reviews (PRISMA-

ScR) Checklist 41.  

2.2. Eligibility Criteria  

The JBI Population, Concept and Context (PCC) eligibility criteria 42 were used to develop the 

following inclusion criteria.  

2.2.1. Population 

The entire population was included, that is, participants of all ages (children, adolescents, and 

adults) with and without disorders (e.g., stuttering, dysphonia, social anxiety). This criterion was 

defined according to the objective of the scoping review, which was to identify the characteristics of all 

interventions that target or affect voice or speech.  

2.2.2. Concept 

The concept examined in this scoping review was interventions that target or affect voice or 

speech production. The aim of these interventions should be to improve PS skills. However, the 

delivery modalities of these interventions may or may not include PS in front of an audience. For 

example, an individual intervention in front of an empty conference room could be included if the goal 

of that intervention was to improve PS.  

https://osf.io/chsm9/
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2.2.3. Context 

This review examined literature about PS, which is any oral presentation made in front of an 

audience of more than one person (e.g., an oral presentation in front of a class, an audience, or a 

conference room). This numerical criterion was chosen based on McCroskey’s (1997, p. 78)14 

definition of communication apprehension as ‘an individual’s level of fear or anxiety associated with 

either real or anticipated communication with another person or persons’. The context of this review 

was based on the second part of the definition, namely the communication apprehension with more 

than one person.  

2.2.4. Types of Sources 

All peer-reviewed intervention studies published from 2000 to the present with pre and post 

objective (e.g., acoustic measurements, duration of silent pauses, frequencies of disfluencies) or 

subjective (e.g., self-assessments) measurements of voice or speech were included. The peer-

reviewed criterion was established to ensure minimal quality control of studies. Therefore, randomized 

controlled trials, non-randomized controlled trials, before-and-after studies and case studies were 

eligible for inclusion. Theses, dissertations or book chapters were excluded. The date range limitation 

was justified by the fact that tools (e.g., software like Praat or CLAN) for analysing voice and speech 

have developed and become more accurate. Only studies in English and French were examined since 

English is the language of science and French is the authors’ native language.  

2.3. Information Sources and Search 

Three bibliographic databases were searched between November and December 2021 to 

identify relevant literature: Medline ALL/Ovid (1946–2022), PsycINFO/Ovid (1806–2022) and Eric/Ovid 

(1965–2022). The search strategies (described in Appendix A) were run one last time in March 2022 

and were executed with the help of a specialist in evidence synthesis (N.D.) and adapted for each 

database. Three concepts were targeted ─ PS, voice, and speech ─ and we used a set of keywords 

and controlled terms. These key concepts were related to the Context (PS) and Concepts (voice and 

speech) of the PCC canvas42. A limitation on publication years (from 2000 to the present) was added 

to the strategy. The reference lists of all articles included in the review were hand-searched for 

additional relevant papers (the snowball approach).  

2.4. Selection of the Sources of Evidence  
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All identified records were uploaded into Covidence software (Covidence Systematic Review 

Software; Veritas Health Innovation, Melbourne, Australia) and duplicates were removed. Before we 

began to select studies, the selection process was tested using 10% of the identified articles to ensure 

that the reviewers agreed on the inclusion criteria. After this pilot test, titles and abstracts were 

screened by two independent reviewers (L.B. and P.M.) to determine their potential eligibility 

according to the inclusion criteria. Then, the full text of the selected papers was retrieved and 

screened in detail according to the inclusion criteria by the same two independent reviewers. Reasons 

for excluding sources of evidence at the full-text reading stage were recorded and reported by the 

reviewers. At both stages, discrepancies between the two reviewers’ opinions during the selection 

process were resolved through discussion or by consulting additional reviewers (A.R. and A.-L.L.). 

2.5. Data-Charting Process  

Data were extracted from papers included in the scoping review by two independent reviewers 

(L. B. and P. M.) using Covidence software and following a data charting form developed by the two 

reviewers. This charting form was pretested on a small sample of studies (n = 5). During this pre-test, 

the definitions of extracted data were specified and some data were added to the charting form. When 

the data from the first five articles had been extracted, the reviewers met to ensure the consistency of 

their extraction. Subsequently, the data recording form was used for the remaining selected studies 

and described the studies’ characteristics. 

The data-charting form was developed based on the objectives and questions of this scoping 

review. Eight main topics were included: (1) study characteristics (e.g., author(s), year of publication, 

design); (2) participant characteristics (e.g., sample size, age, gender, presence or absence of 

disorders); (3) aims/purpose of the study; (4) description of the intervention’s content and delivery 

modalities (e.g., type of intervention, characteristics of the PS task, audience’s features, number of 

session); (5) voice and speech measures (e.g., tools used, type, number and characteristics of 

measurements); (6) primary outcome of the intervention; (7) key findings related to the review 

questions and (8) study limitations reported by the authors. If necessary, the authors of selected 

studies were contacted to obtain further information on the description on their intervention so we 

could complete the data-charting form.  

2.6. Critical Appraisal of Individual Sources of Evidence  



7 
 

 
 

No critical appraisal of the individual sources of evidence included was done. This approach is 

consistent with recommendations published by the JBI 42. 

2.7. Synthesis of Results  

To examine, map, and summarize research evidence on interventions that target or affect 

voice or speech production during PS, a synthesis document was used. This contained different 

sections related to study characteristics, intervention content and delivery, participant characteristics, 

voice and speech measures, and relevant intervention outcomes. These will be presented in the result 

section below.  

3. Results 

3.1. Selection of Sources of Evidence  

A total of 850 references were identified in the three databases, of which 167 were removed 

because of duplication, 533 following reading of the titles and abstracts, and 128 following the full-text 

reading. Thus, 22 studies that met the eligibility criteria were included in this review. Additional 

searches in the reference lists of these studies led to the addition of one other relevant study. At the 

end of the selection process, 23 studies were included. The full selection process is presented in the 

PRISMA flow diagram (Figure 1).  

[Insert Figure 1] 

3.2. Characteristics of Sources of Evidence  

The studies selected for analysis were published between 2003 and 2022. The largest number 

of publications (18 on 23) was recorded after 2015. Of the 23 studies, 17 have a quasi-experimental 

design defined as ‘studies in which assignment is non-random and influenced by researchers’43. More 

specifically, 16 are before-and-after studies and one is controlled before-and-after study*. The 

remaining six are randomized controlled trials (see Table 1).  

[Insert Table 1] 

3.3. Review Findings 

3.3.1. Aims of the Interventions  

This section summarizes the results of the 23 studies included in this scoping review. All of the 

studies sought to determine the outcomes of their intervention using PS tasks. The primary target of 

 
* Controlled before-and-after studies (CBAs) are studies which outcomes are assessed at two time periods for 
several clusters. Clusters are classified into intervention and comparator groups. Before-and-after studies are 
similar to CBAs but without data for a control group of clusters (Reeves et al., 2017, pp. 35–36). 
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these interventions was PS competencies (15 out of 23), the anxiety level (3 out of 23), or both (5 out 

of 23).  

3.3.2. Participants’ Characteristics 

Sample sizes ranged from 3 to 97 individuals. Almost half of the studies (11 out of 23) had a 

sample size less than 10. Participants ranged in age from 8 to 73 years. With regard to studies 

conducted in youth, participants were in elementary school8,27,44 or secondary school45. Adults were 

undergraduates5,22,34,35,46–55, graduates35,51,53,56 or secondary preservice teachers enrolled in a Diploma 

of Education program57. Note that some studies (3 out of 23) do not provide information on 

participants’ status. No gender predominance was observed in the analysed samples. All authors 

included both male and female participants.  

The majority of studies were conducted in a population without disorders (17 out of 23). The 

existence of a disorder was mentioned in six articles, namely social anxiety disorder with a primary 

fear of PS18,46,56, PS anxiety45,58 or aphasia59.  

Of the 23 studies, the predominant language spoken was English (17 out of 23). German8,27,34 

and Turkish44,47 were also spoken by participants. One study18 did not specify what language 

participants spoke. 

Five studies22,49,56–58 mentioned dropout rates. The rate varied from a loss of 10% to about 

50% of the participants. For four out of those five studies, the impossibility of contacting the 

participants again was the cause of dropouts. For the other, participants dropped out because of 

health problems or overly high anxiety related to exposure therapy (see Appendix B). 

3.3.3. Intervention Characteristics  

The distinction between direct and indirect interventions on voice36 or speech37 was applied to 

describe the types of interventions used in the selected studies. Fifteen were direct interventions and 

eight were indirect interventions. 

Direct interventions. Habit reversal therapy was used in eight studies (almost one-third of the 

selected studies). This therapy generally combines two components: awareness training and 

competing response training. Awareness training involves defining and detecting the target behavior 

(i.e., filled pauses, tongue clicks and/or the inappropriate use of the word ‘like’ or the clause ‘you 

know’) during a speech (audio, video, and/or live recording). Competing response training involves 

producing a concurrent response to decrease the target behavior (i.e., 3–second silent pause for filled 
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pauses; placing the tongue in a certain position and holding for 3 seconds for tongue clicks; beginning 

the sentence again without saying ‘like’ for the inappropriate use of ‘like’). Five out of eight studies 

combined these two components34,35,51,53,54, while three5,52,55 used only awareness training. Behavior 

modeling associated with practice and feedback was used in two studies8,27. Modeling consists of 

appropriate speaking skill demonstrations by the instructor or via video and audio examples. Following 

this modeling, practical exercises are applied and feedback (i.e., peer and trainer feedbacks) is given. 

Practice and feedback were also used in four other studies. The first57 used a video-based reflection 

intervention with four stages: (1) making a presentation (to practice and improve communication 

skills); (2) personal reflection (to identity communication strengths and areas for improvement); (3) 

peer reflection; and (4) refinement (to analyse peer feedback and self-reflection to improve PS skills). 

The three others used either impromptu48 or prepared practical speaking activities49,50 combined with 

feedback to improve speech delivery. Feedback was given by the teacher, the tutor or a peer. One 

study used individual voice training47 focused on breathing support, resonance, posture and 

articulation exercises to improve effective speaking skills.  

Indirect interventions. Exposure therapy was used in five out of eight indirect interventions. 

Two of these studies46,56 used psychoeducation about social anxiety disorder (i.e., self-focused 

attention, perceptions of self and others, perceptions of emotional control, rumination). One58 applied 

pre-exposure verbalization strategies (i.e., affect labelling, positive coping statements or neutral 

statements). Another utilized repeated practice of speaking tasks22. The fifth relied on participation by 

a PS club59 to give participants the possibility to speak in a supportive environment and develop 

confidence. Four of these five studies22,46,56,58 had a primary objective of reducing speech anxiety. A 

pharmacological treatment (i.e., a selective serotonin-reuptake inhibitor antidepressant)18 was also 

administered with the primary objective of reducing anxiety. A self-modeling intervention45 was used 

by one study. It involves viewing one’s own PS videos, which have been stripped of disfluencies and 

other behavioral manifestations of anxiety. In one study44 specific educational games were played to 

improve speaking skills.  

3.3.4. Delivery modalities 

The number of intervention sessions was reported in 16 studies. This number was generally 

about 10 sessions. However, three studies reported a larger number of sessions: 20 sessions 51, 30 

sessions 59 or 45 sessions48. Session duration was mentioned in nine studies. Sessions generally 
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lasted 60 minutes5,35,49,52,53 but could also be shorter (i.e., 30 min or 50 min)48,56 or longer (i.e., 90 

min)8,27. The total duration of the intervention was reported in most studies (16 out of 23). The reported 

duration was heterogeneous. Some studies mentioned in weeks, ranging from 3 weeks to 20 

weeks5,18,44–48,52,53,59; others measured duration in hours, ranging from 2 to 18 hours27,35,49,53,56, minutes 

(i.e., 38 min)55 or years (i.e., one academic year)57 (see Appendix C).  

Eight studies specified the profile of the trainers providing the intervention. Trainers were 

usually one or more of the authors8,27,44,49–51,53,56 from the field of psychology or educational sciences. 

A doctoral student and a licensed psychologist were involved in one study56.  

3.3.5. Audience 

The audience size was mentioned for 12 of these direct and indirect interventions. The 

audience consisted of either one person (i.e., the researcher)35,45,51–53,55 or several people5,46,50,54,56,58. 

Audience size ranged from 2 to 100 members. Some studies also used virtual reality(e.g., a virtual 

classroom with approximately 35 members or a virtual auditorium with 100 members)46,56 or pre-

recorded video footage of a classroom audience58. Three of the remaining studies did not give a 

numerical value for the size of the audience27,48,59 and eight8,18,22,34,44,47,49,57 provided no information 

about audience size (see Appendix D).  

3.3.6. Speech Characteristics  

The speech topic used in the intervention was specified in 13 studies. Participants were asked 

to speak about a general (e.g., school uniforms, telephones)48,50,58,59, personal (e.g., self-introduction, 

past trip)35,51,54,55,57, or scientific topic (e.g. description of a scientist’s day)46,56 or one related to their 

academic field (e.g. a topic in applied behavior analysis)51. The speech could also concern a specific 

book44 or text47. The speech duration was controlled in 11 of 23 studies. The duration imposed on the 

participants might be specific (e.g., 1 min, 3 min, 5 min) or a value within a time range of one to six 

minutes (e.g., 1 to 3 min, 3 to 5 min, 4 to 6 min).  

The speech preparation time during the intervention was controlled in eight studies. The 

allowable preparation time ranged from a just few minutes (e.g., 3 min, 5 min)5,48,52,54,58 to several 

minutes (e.g., 10 min)35,55 to one week57. The speech preparation method was mentioned in nine 

studies. Several of them allowed participants to make an outline or prepare notes without scripting 

their speech5,35,48,50,52,54,55,58. Collaborative preparation was also permitted with peers50 or family 

members59 (for more details, see Appendix D).  
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3.4. Reported Outcomes of Interventions  

3.4.1. Terms Used for Voice and Speech Characteristics 

Because the included studies come from diverse research fields (e.g., psychology, education), 

they used different terms to label voice and speech characteristics. These terms are listed in Table 2 

and grouped under a single dedicated appellation that we will use to describe the interventions’ 

outcomes. 

[Insert Table 2] 

3.4.2. Characteristics of Pre- and Post-Intervention Conditions  

In line with one of the inclusion criteria of this scoping review, all of the selected studies 

included pre- and post-intervention voice or speech measurements that can be considered as baseline 

measures. To obtain these measures, participants were asked to give a speech. The speech topic was 

reported by the majority of studies (20 out of 23) and was quite similar in pre- and post-intervention 

sessions (except for studies three studies)22,48,50. As it was the case for speech topics during 

intervention (see section 3.3.6), the thematic speeches focused on a personal presentation22,48,57, 

experience18,51,55 or opinion35,45,54,55. The topic could also be general5,44,52,58, academic34,51, political47, 

controversial46,56 or scientific8,27.  

The audience size was mentioned in 16 studies, ranging from one person (i.e., the 

researcher)8,27,35,51,53,55 to a few (e.g., 2 persons) or several people with a maximum of 25 persons45. 

The audience size was similar in pre- and post-intervention conditions.  

The speech duration was monitored in the pre- and post-intervention conditions by 17 studies. 

A specific duration (e.g., 1 min, 2 min, 3 min) or a measure included in a time interval (e.g., 1 to 3 min, 

3 to 5 min) was imposed on some participants, who were therefore characterized by similar pre- and 

post-intervention duration. One study controlled only the post-intervention speech time48 and five 

others did not report any information on duration8,27,47,49,50. 

The speech preparation time during pre- and post-intervention sessions was controlled in 18 

studies and was similar in both conditions. The preparation duration ranged from a few seconds (e.g., 

30 s)44 to a few minutes (e.g., 2 min, 3 min, 5 min)5,45,46,52–54,56,58 or several minutes (e.g., 10 min, 15 

min, 20 min)8,18,27,34,35,51,55 up to one week of preparation (e.g., 1 week)57. The amount of time spent on 

speech preparation was fairly similar to that for the intervention sessions (see section 3.3.6). For one 

study22, participants were allowed a time interval ranging from 15 to 120 minutes. 
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Concerning speech preparation methods, 20 studies provided information on pre- and post-

intervention preparation conditions and one study50 provided only post-intervention information. During 

preparation, participants were allowed to individually prepare their speech, for example: make an 

outline or prepare notes5,35,45,46,48,50–56, take time to think44 or practice a few times (i.e., at least 10 

times)48. The help of external resources was also accepted, such as using a chapter from a reference 

book and consulting the Web34,51, or using a page with questions and answers to guide the 

preparation of the speech58. Collaborative preparation was also allowed with peers8,27 or family 

members59.  

3.4.3. Voice and Speech Measures in Pre- and Post-Intervention  

To observe the PS intervention’s outcomes for voice or speech, the authors took different 

measurements in pre- and post-intervention condition. The majority of the selected studies (18 out of 

23) evaluated both speech and voice. Only five34,35,46,56,59 focused solely on speech. More qualitative 

measures than quantitative measures were used.  

Qualitative evaluations were based on the completion of a self-report22,27,49–55 or hetero-

assessed (e.g., assessment by audience members)8,22,27,44,47–49,57–59 questionnaire. These 

questionnaires targeted both speech and voice. They may have been created specifically for the 

study8,22,27,44,51,57,58 or previously developed by other researchers47–55,59. When created for the study, 

these questionnaires used Likert scales to assess PS through the observation of target behaviors 

related to voice (intonation, SPL, breath support, f0, others), speech (disfluencies, speech rate, length 

of speech, quality of articulation) or other components (e.g., body movements, eye contact). These 

target behaviors (related to voice, speech and other components) were also assessed with validated 

questionnaires developed prior to the studies. Five of the studies selected51–55 used the Public 

Speaking Ability Questionnaire 51, which examines behaviors related to voice and speech such as 

SPL, disfluencies and speech rate. The quality of PS was also evaluated with other questionnaires 

focusing on some voice or speech target components. The Public Speaking Competence Rubric 

(PSCR)60 assesses intonation, disfluencies, speech rate and quality of articulation48. A revised version 

of the Speech Efficacy Questionnaire 61 was used; this questionnaire focuses on intonation, SPL, 

speech rate and quality of articulation50. The Behavior observation form 62 evaluates intonation, breath 

support and speech rate47. The Oral communication Assessment Rubric (OCR, The University of 
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Southern Mississippi) rates intonation, SPL, disfluencies and speech rate49. The Linguistic 

Communication Measure 63 is a more specific questionnaire to assess PS in people with aphasia59. 

Quantitative evaluations relied on listening to audio or video recordings to measure a target 

behavior related to speech5,22,34,35,46,51–56,58,59, namely disfluencies (e.g. percentage of interjections 

based on the total number of syllables, rate of filled pauses/min), speech rate (e.g., number of spoken 

words/min) or length of speech (e.g. length of speech/min). Finally, specific software (Praat, 1998) was 

used in two studies18,22 to obtain objective voice measures such as f0 (e.g., mean f0), intonation (f0 

max, f0 SD), SPL (e.g. intensity mean in decibels) and speech measures such as speech rate (e.g. 

syllables/second, number of syllables/total duration of speech produced).  

3.4.4. Other Pre- and Post-Intervention Measures  

For 21 out of 23 studies, other measures (other than voice and speech) were taken in the pre- 

and post-intervention conditions. These measures could be qualitative or quantitative.  

For qualitative measures, half of the studies (11 out of 23) assessed anxiety with standardized 

questionnaires or instruments developed for the study. Among standardized questionnaires, 

participants’ trait -anxiety was assessed with the Personal Report of Confidence as a Speaker 

(PRCS)64, Personal Report of Communication Apprehension (PRCA)65, Personal Report of Public 

Speaking Anxiety (PRPSA)66, Brief Fear of Negative Evaluation (BFNE)67, or Behavioral Assessment 

of Speech Anxiety (BASA)68. State -anxiety was measured using the State-Trait Anxiety Inventory 

(STAI)69 or Subjective Units of Distress Scale (SUDS)70. Performance anxiety was also measured with 

the Performance Anxiety Questionnaire (PQ)71. The questionnaires created by the authors measured 

state -anxiety with visual scales22,44 or a closed-ended questionnaire50. The participants’ impressions 

(confidence, comfort level, perception of changes), motivation, expectations or capabilities were also 

taken into account by several studies5,22,34,35,45,47,51,52,54,57. The questionnaires used to assess these 

components were usually the same ones used to qualitatively assess voice or speech. Indeed, more 

than half of the studies5,8,22,27,35,45,49,51–55,57 used a questionnaire that combines analyses of voice, 

speech, and other measures. 

As for quantitative measures, only one58 study assessed heart rate with a tracker worn on the 

wrist of participant’s non-dominant hand.  

These qualitative and quantitative measures of voice, speech and other factors during pre- 

and post-intervention conditions enabled the authors to highlight, the PS intervention’s outcomes. The 
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outcomes of direct interventions will be presented first, followed by those of indirect interventions. Note 

that a purely narrative summary will be provided in relation to the objective of a scoping review.  

3.4.5. Outcomes of Direct interventions for Voice, Speech and Other Measures 

Eight studies5,34,35,51–55 used habit reversal therapy to improve their participants’ PS skills. 

Following this type of intervention (which might or might not combine awareness training and 

competing response), all studies reported a reduction in the rate of targeted disfluencies (e.g., filled 

pauses such as ‘ums’, ‘uhs’ or inappropriate use of ‘like’). In six of those studies5,51–55, an improvement 

in the overall self-measured score for general PS skills was also observed, including the evaluation of 

voice (e.g., SPL), speech (e.g., disfluencies, speech rate) and other measures (e.g., eye contact, 

confidence, and comfort level). However, it should be noted that one study5 observed an idiosyncratic 

increase in untargeted disfluencies (e.g. repetitions) in parallel to the decrease in targeted 

disfluencies. 

Behavior modeling associated with practice and feedback8,27 had a positive influence on the 

appropriateness of overall performance (measured by external evaluators). In addition, this training 

had positive outcomes on the participants’ self-perceived PS skills. Regarding voice, breath support 

did not improve8 or even deteriorated27. These two studies presented contradictory results. One 

study27 highlighted an improvement in speech fluency and visual nonverbal behavior (posture, 

gesture, eye contact, proxemics) while the other8 did not.  

Four studies48–50,57 used only practice and feedback. This type of intervention had a positive 

impact on PS competence. The different questionnaires these studies administered highlighted an 

improvement in voice (measured with items targeting intonation and SPL), speech (measured with 

items focusing on disfluencies, speech rate, and quality of articulation) and other components of PS 

(such as body language, confidence, congruence between voice, words and body). 

The individual voice training employed in one study47 resulted in an improvement in voice, 

more specifically intonation, breath support and resonance. This training also improved speech, 

namely speech rate and quality of articulation (for more descriptive details, see Appendix E).  

3.4.6. Outcomes of Indirect Intervention for Voice, Speech and Other Measures 

Four studies22,46,56,58 applied exposure therapy with the primary objective of reducing speech 

anxiety. Three of them46,56,58 looked at length of speech (time spent speaking by participants) and 

found conflicting results, either an increase in speech duration following the intervention46,56 or a 
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decrease58. One of them22 focused on other voice- (i.e., intonation, SPL, f0) and speech-related 

features (i.e., disfluencies and speech rate). It highlighted a decrease in excessive pitch variations 

(intonation) and disfluencies and an increase in speech rate. It also showed that, when participants 

had more time to practice before delivering their speech, they experienced fewer total disfluencies and 

less excessive intonation variation. A reduction in self-reported anxiety56,58 and self-reported social 

anxiety disorder symptoms (measured by the BFNE)46 was observed. An improvement in personal 

reports of confidence as a speaker (measured by the PRCS)56 was also observed. An intervention for 

people with aphasia59 used exposure therapy in a PS club. This type of intervention increased the 

length of speech (number of words produced during speaking time) and facilitated improved language 

skills.  

One study18 applied a pharmacological treatment that decreased the level of anxiety 

experienced (measured by the SUDS) and had positive results on voice and speech; a decrease in the 

average f0 and in the maximum value of f0 was observed, along with an increase in the speech rate 

(linked to a decrease in silent pauses during the speech).  

A self-modeling intervention (i.e., viewing one’s own PS stripped of disfluencies and other 

behavioral manifestations of anxiety) was used in one study45. Its results showed a decrease in the 

total score on the BASA including measures of voice (intonation, stress of mouth and throat), speech 

(disfluencies) and other measures (facial expression, body movement, anxiety). A reduction in self-

reported PS anxiety (measured by the PRPSA) and self-reported state anxiety (measured by the 

STAI-S) was also reported.  

Another study44 used specific educational games to improve speaking skills. The results 

showed an improvement in two variables; style (which the authors defined as sound, speed, self-

confidence, repeating words, prolonging the ends of words, and making sounds like ‘eee/aaa/hmmm’ 

in pauses) and speaking sounds (consisting audibility and significance). However, little information is 

given on the influence of the subcomponents contained under each of these rubrics (for more 

descriptive details, see Appendix F). 

3.5. Generalization phase and follow-up  

In addition to these pre- and post-intervention measures, five studies35,52–55 included 

generalization measures. The generalization phase is characterized by a change in condition from the 

pre- and to the post-intervention period, such as a new presentation topic, a new presentation context 
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or the presence of an audience. Only two53,55 made voice and speech measurements during these 

generalization phases. These studies showed that intervention outcomes (i.e., reduction in 

disfluencies) generalized to a new context for a portion of their sample.  

Seven studies5,34,45,51–53,58 provided follow-up measures obtained by the production of a 

speech in conditions similar to those conducted in the baseline sessions. Measures of speech or other 

measures were taken after a few days, a few weeks or a few months. All of these studies observed the 

maintenance of a low rate of target disfluencies, as observed in the post-intervention session. Some 

found that a reduction in speech rate5 or length58 was maintained. For the other measures, the 

decrease in state -anxiety was maintained at follow-up45. 

3.6. Limitations Reported in Selected Studies 

A small sample size is the most common limitation reported by the authors (13 out of 23). 

Almost half of the studies had fewer than 10 participants (11 out of 23). Moreover, limits regarding the 

representativeness of the sample (i.e., the likelihood that the sample accurately reflects the 

characteristics of the general population) are mentioned5,18,22,27,45,49,56,57, which decreases the 

probability that the results can be generalized. For example, in one study56, participants had a lower 

rate of comorbidity than is typically found in individuals with social anxiety disorder. In other words, 

only 33% of the study sample had a secondary diagnosis such as specific phobia, depression or 

generalized anxiety disorder. Study authors also indicate limits related to study design, such as the 

lack of a control group46,59 or generalization phase53,57. Variability in pre-intervention 

measures5,8,18,22,34,35,53,58, dose of exposure between experimental conditions56 and topic of PS 

task27,55,58 are also reported as limits. For instance, the difficulty of the self-chosen PS tasks should 

have been evaluated prior to presentation in order to include only topics of equal difficulty35. A short 

implementation time for the intervention or the presence of confounding variables might also be 

considered as limitations27,44,57. For example, in one study57, participants were exposed to concurrent 

classroom experiences throughout the year, which might have impacted the conclusions drawn from 

this intervention. Finally, the small size audience or the lack of any audience are mentioned in several 

studies5,52,53,57. For example, the authors of one study53 advise future researchers to examine the 

effects of interventions in the presence of larger or different audiences (e.g., potential employer or 

professor), during longer speeches and in different contexts (e.g., conferences, class presentation). 

4. Discussion 
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The primary objective of this scoping review was to identify, map and narratively summarize all 

interventions that target or affect voice and speech production in PS. To meet this objective, 23 

studies with pre- and post-intervention measures were selected. We will now discuss some aspects 

related to the main research question and the three sub-questions, and potential limitations.  

4.1. Main Research Question: Extent and Scope of the Literature on Interventions That Target 

or Affect Voice and Speech Production in PS 

Twenty-three studies were examined. Most of them featured a quasi-experimental design in 

which assignment is non-random and researcher-influenced. The remainder (about a quarter) used an 

experimental design, namely a randomized controlled trial. The greater prevalence of quasi-

experimental designs may be explained by their methodological ease. According to a review72, a 

quasi-experimental design is faster, less expensive and has more external validity. However, this type 

of design provides a lower level of evidence than experimental design. Indeed, their internal validity 

(defined as a measure of strength of the cause-and-effect relationship between the intervention and its 

outcome) is lower, leading to a greater risk of bias in their results73. 

In most of the studies included, the objective was to improve speaking skills. However, some 

studies had the primary goal of reducing anxiety levels, while considering the consequences of this 

reduction on voice or speech. And some studies combined the two objectives of improving PS skills 

and reducing perceived anxiety. Combining anxiety and voice or speech in a PS intervention is not 

surprising in the light of the literature. The selected databases (Medline ALL/Ovid, PsycINFO/Ovid, 

and Eric/Ovid) have research areas close to these topics. A search of other databases such as 

Scopus (a multidisciplinary database) or Linguistic and Language Behavior Abstracts (LLBA, a 

linguistic database) may be recommended in future to provide further studies combining anxiety and 

voice or speech.  

To achieve their objective, the authors employed direct or indirect interventions. Direct 

intervention was used in the majority of the studies selected in this scoping review. Such interventions 

often have the objective of improving PS. When the primary goal is anxiety reduction, interventions are 

generally indirect. This is consistent with the distinction made in the literature 36,37 that direct 

interventions explicitly target the voice or speech, while indirect interventions target the cognitive, 

behavioral, psychological or physical environment impacting the speaker’s productions. This type of 

intervention is therefore more implicit at the level of voice or speech.  
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4.2. First Sub-Question: Individuals Targeted by the Interventions 

The age range of the participants included in the studies is broad (from 8 to 73 years old). This 

is consistent with literature 1,3,5, which emphasizes that PS is useful at any age and important in daily 

and educational or professional life. However, each study selected in this scoping review focuses on a 

specific age range to allow adequate comparisons among voice and speech measures. According to a 

study74, the rate of disfluencies varies with age. Repetitions of words, revisions and interjections are 

more frequent in older than in younger adults due to age-related cognitive, perceptual and motor 

modifications74. Regarding voice, it is well-known that mean f0  depends on the speaker’s age, among 

other components 75. From a mean f0  of 500 Hz at birth, voice pitch drops at puberty to 258 Hz for 

females and 166 Hz for males 76. These considerations justify the authors focusing on a specific age 

range when conducting PS interventions that target voice or speech. 

There was no predominant gender among participants. All authors included both males and 

females to analyse the consequences of intervention without distinguishing between their results. 

However, the literature points out that gender can impact voice or speech. For example, some studies 

have found a greater rate of disfluencies in males74 while others do not report any differences in 

fluency between genders 77,78. Voice intonation may also differ between males and females 79,80. 

Consequently, it would probably be relevant to consider this variable in future studies.  

Most studies enrolled undergraduate or graduate students recruited from the authors’ own 

university. The predominance of university students can be explained by the need for graduates of 

higher education to acquire the PS skills necessary in many professions1,3,5. However this may 

constitute a bias due to this population’s specific cognitive abilities and compliance 81. Conducting 

studies on participants less familiar with PS would probably be useful.  

Regarding the language spoken by the participants, the majority of the studies were 

conducted in English. However, speech fluency can differ from one language to another78. For 

example, a study82 showed that, among adults, filled pauses occurred more frequently in French than 

in English. Moreover, they suggest that such disfluencies could be less stigmatized in French since 

they also occur in formal contexts. Another study 83 found a higher rate of within-word disfluencies in 

Swedish than in English. Based on these findings, the results obtained by English-language studies on 

voice or speech should be considered with caution when planning interventions for other languages.  

4.3. Second Sub-Question: Content and Delivery Modalities of the Interventions 
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The content of the interventions was heterogeneous. Among direct interventions, habit 

reversal therapy (HRT) was the most commonly used therapy; it aims to improve PS skills by reducing 

speakers’ disfluencies (called target behavior). In the literature, HRT is considered an effective 

multicomponent behavioral intervention designed to reduce the manifestations of disorders related to 

habits (e.g., nail biting, thumb sucking), tics (e.g., Tourette’s syndrome) or pathologies (e.g., stuttering) 

84. It generally consists of three phases: (1) awareness training, (2) competing response training, and 

(3) generalization. In this scoping review, half of the studies using HRT combined all these phases. 

The other half used two of the three phases, namely awareness training combined with concurrent 

response training or generalization. This reduction in the number of phases is consistent with the fact 

that HRT is a lengthy and very comprehensive procedure84. The reduction in the number of phases 

presented to the participants does not seem to have had an impact on their achievement of the 

objective defined before the beginning of the intervention (i.e., the reduction of a target behavior). In 

this scoping review, no HRT-type interventions targeting voice in a PS context were identified. It would 

therefore be interesting to investigate this type of intervention for PS in future studies.  

Behavior modeling was another indirect intervention identified in this scoping review. One of 

the most widely used and studied interventions in psychology 85 is behavioral modeling training. This 

approach combines (1) learning strategies through the presentation of models that demonstrate the 

effective use of behaviors, and (2) opportunities to practice these behaviors by receiving feedback and 

social reinforcement.  

Opportunities to practice by receiving feedback without modeling are also provided in other studies. 

Feedback plays a central role in learning and instruction. However, in the studies included in this 

scoping review, little information is provided about the type, dosage and reactivity of feedback given, 

even though these characteristics have an impact on learning 86.  

A fourth type of direct intervention was also applied in some studies: individual voice training. 

The exercises proposed in this therapy are quite similar to those used in other studies 87, in which 

vocal self-knowledge, breathing, vocal expressiveness, etc., are developed. 

As for indirect interventions, exposure therapy (ET) is the most frequently used technique 

among the studies reviewed in this scoping. Its primary objective is to reduce anxiety. The observation 

of this type of intervention in a PS context is consistent with the literature. Indeed, ET is part of CBT for 

anxiety-based disorders. It aims to associate a new memory with feared situations through repeated, 
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progressive and controlled exposure in order to reduce the associated anxiety88,89. In the literature, 

ET, or repeated approaches toward fear-provoking stimuli, has been a mainstay of CBT for anxiety 

disorders88. It has been proven to be an effective treatment strategy for such disorders88,90 and 

specifically for PS anxiety disorder91. In addition, studies 92,93 have shown that affect labelling 

enhances the effectiveness of exposure. This affect verbalization technique associated with ET was 

applied in one of the studies identified in this scoping review58. Virtual reality associated with ET is also 

used. The literature56 highlights its clinical interest (e.g., treatment acceptability) and its methodological 

interest (e.g., control of the proposed environment).  

One study applied a self-modeling intervention. According to the literature94, self-modeling is 

an effective technique. However, care must be taken with the content of the videos used by removing 

unwanted behaviors (e.g., the production of disfluencies during a speech). The aim of self-modeling is 

to focus on positive aspects that lead to a cognitive change, improving participants’ skills 95. Unwanted 

behaviors were in fact suppressed in the study identified in this scoping review. Pharmacological 

treatment and specific educational games were other interventions applied.  

4.4. Third Sub-Question: Reported Outcomes 

In this sample of studies, both qualitative and quantitative measures of voice or speech were 

used in pre- and post-intervention conditions to observe interventions’ outcomes. However, qualitative 

measures were employed more often than quantitative measures. Nevertheless, an evaluation 

combining both types of measures can provide a more in-depth description of voice or speech 

production 96. In future studies, it would be interesting to observe the relationship between 

quantitatively observed speech behaviors (e.g., intonation or disfluencies) and the speaker’s or 

audience’s qualitative perception of them.  

Qualitative measures were based either on questionnaires created for the studies or on 

existing questionnaires (norm-referenced tests). When questionnaires were created, a complete 

psychometric evaluation was not performed in any of the studies. The authors mention some 

psychometric criteria such as face validity, convergent validity, criterion validity, inter-rater reliability, or 

internal consistency. But some mandatory criteria97 for constructing a questionnaire are not 

mentioned: assessment of construct validity, criterion validity and reliability, or internal consistency. A 

lack of precision in the psychometric criteria considered when constructing a questionnaire affects its 

validity.  
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Quantitative measures were based on audio or video recordings to assess voice or speech. 

The selected studies provide little information on the recording materials and methods. However, the 

literature highlights the influence of the materiel on recording’ quality. Future studies should follow the 

recommendations made in some reviews98,99. In addition, the use of specific software (i.e., Praat) to 

obtain objective voice measures is infrequent in the selected studies. None of the authors mention 

using specific software for speech analysis; for example, the tool used to count disfluencies is not 

described. However, some have been mentioned in the literature (e.g. CLAN software)100. The specific 

software used should be mentioned in the methodology of future studies. 

As for the interventions’ outcomes for voice or speech, the proposed interventions and the 

related measures are heterogeneous, as another study101 also noted concerning the interventions 

offered during voice training for healthy individuals. This heterogeneity makes it harder to draw general 

conclusions related to interventions’ effects on voice and speech. From a purely descriptive point of 

view, all the interventions identified in this scoping review seem to have had an improvement in 

general PS competence regardless of their type (direct or indirect) or primary target (speech, voice or 

anxiety). However, some studies using the same type of intervention obtained conflicting or 

unexpected results (e.g., an increase in untargeted disfluencies after HRT), which will need to be 

resolved by future studies. Note that this review did not carry out any statistical or critical analyses of 

the interventions’ outcomes, as this is not the purpose of a scoping review. The results reported in this 

review should be regarded as indicative. Following this scoping review, a systematic review is 

recommended to statistically analyse the interventions’ effects. This paper offers an initial 

methodological synthesis that will serve as a basis for further research. Future investigations of the 

effectiveness of these interventions using statistical analysis (e.g., in a systematic review or meta-

analysis) should help generate clear guidelines for clinical and educational practice.  

4.5. Limits  

The limits of this scoping review are twofold. The first one concerns the search strategy. Broad 

terms for the Context (PS) and Concepts (voice and speech) of the PCC framework were used in 

relation to this review’s exploratory purpose. However, references indexed with more specific terms 

related to voice (e.g., pitch) and speech (e.g., pauses) may not have been retrieved. Furthermore, 

during our searches, we found that some authors considered the term ‘Oral Presentation’ to be 

synonymous with PS. Because this term is very broad, it would have resulted in too many references 
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not specifically related to our research question. However, it could be used in the search strategy of a 

systematic review to assess the effectiveness of interventions. With this objective, an additional search 

in a general database (e.g., Scopus, LLBA), a register of interventional studies (e.g., ClinicalTrials.gov) 

or the grey literature may be recommended.  

The second limitation concerns the characteristics of the studies identified: because of the 

exploratory objective of this review, a certain heterogeneity in the characteristics of participants, 

interventions and measures was observed. The formulation of more specific questions with a less 

exploratory aim seems valuable following the inventory carried out in this scoping review. 

4.6. Conclusions and Prospects for Future Research 

This scoping review identified 23 studies on interventions targeting or affecting voice or 

speech in a PS context. The results reveal heterogeneity in the types of interventions, the 

measurements of voice or speech, and other components involved in PS (e.g., level of state -anxiety). 

Habit reversal therapy is the most common direct intervention, while exposure therapy is the most 

common indirect intervention. In a purely descriptive way (without statistical analysis), this review 

reveals that the interventions reported on in all the selected studies had positive impacts on PS skills. 

However, further studies should be conducted to determine whether these outcomes are significant 

and which interventions are most effective, taking into account the speaker’s profile (e.g., gender, age, 

status, disorder, etc.) and the PS context (e.g., audience size, speech topic, length of speech, etc.).  

This scoping review constitutes the first published methodological summary of PS 

interventions targeting or affecting voice or speech. Recommendations for further studies can be 

made. Firstly, voice and speech should be more thoroughly assessed via qualitative and quantitative 

measures. In qualitative assessment, consideration of the psychometric characteristics of the 

questionnaire selected or developed for the study is recommended. Currently, these questionnaires 

provide an overall score that includes measures of voice, speech and other components related to PS 

competence. Analysis of this global score shows that, in general, PS skills have improved. However, it 

does not indicate which specific components have improved. The use and analysis of sub-scores 

would be relevant. For quantitative evaluation, a description of the recording material (e.g., 

microphone) and the acoustic characteristics of the environment (e.g., background noise) is 

recommended, as these factors influence the quality of sound recordings. Secondly, based on the 

distinction between direct and indirect voice and speech interventions made in this scoping review, it 
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would be interesting to identify current clinical practices, i.e., the use and prevalence of direct, indirect 

or mixed interventions, and the facilitators and barriers to each, trough a practice survey.  

To conclude, this scoping review has enabled us to answer the main research question and 

the three sub-questions. It could also serve as a basis for other studies of PS. 

Funding Statement  

All the authors of this scoping review work at the University of Liège. This scoping review was 

carried out as part of their research work. LB has a doctoral scholarship from the University of Liège.  

Author contributions 

Conceptualization, all authors; methodology, all authors; validation, P.M. and L.B.; formal 

analysis, P.M. and L.B.; investigation, P.M. and L.B.; data curation, P.M. and L.B.; writing – original 

draft, P.M. and L.B.; writing – review and editing, all authors; supervision, A.-L.L., N.D. and A.R. All 

authors have read and agreed to the published version of the manuscript. 

Declaration of competing interest  

The authors declare no conflict of interest.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



24 
 

 
 

References 

References marked with an asterisk indicate studies included in the scoping review.  

 

1. Wörtwein T, Chollet M, Schauerte B, Morency LP, Stiefelhagen R, Scherer S. Multimodal public 
speaking performance assessment. In: Proceedings of the 2015 ACM on International Conference 
on Multimodal Interaction. ACM; 2015:43-50. doi:10.1145/2818346.2820762 

2. Haber RJ, Lingard LA. Learning oral presentation skills: a rhetorical analysis with pedagogical and 
professional implications. J Gen Intern Med. 2001;16(5):308-314. doi:10.1046/j.1525-
1497.2001.00233.x 

3. van Ginkel S, Gulikers J, Biemans H, Mulder M. Towards a set of design principles for developing 
oral presentation competence: a synthesis of research in higher education. Educ Res Rev. 
2015;14:62-80. doi:10.1016/j.edurev.2015.02.002 

4. Ferreira Marinho AC, Mesquita de Medeiros A, Côrtes Gama AC, Caldas Teixeira L. Fear of public 
speaking: perception of college students and correlates. J Voice. 2017;31(1):127.e7-127.e11. 
doi:10.1016/j.jvoice.2015.12.012 

*5. Montes CC, Heinicke MR, Geierman DM. Awareness training reduces college students’ speech 
disfluencies in public speaking. J Appl Behav Anal. 2019;52(3):746-755. doi:10.1002/jaba.569 

6. De Grez L, Valcke M, Roozen I. The impact of goal orientation, self-reflection and personal 
characteristics on the acquisition of oral presentation skills. Eur J Psychol Educ. 2009;24(3):293-
306. doi:10.1007/BF03174762 

7. Morreale SP, Spitzberg BH, Barge JK. Communication: Motivation, Knowledge, Skills (3rd Ed.). 
Peter Lang Publishing Inc.; 2013. 

*8. Herbein E, Golle J, Tibus M, Zettler I, Trautwein U. Putting a speech training program into 
practice: its implementation and effects on elementary school children’s public speaking skills 
and levels of speech anxiety. Contemp Educ Psychol. 2018;55:176-188. 
doi:10.1016/j.cedpsych.2018.09.003 

9. Botella C, Gallego M j., Garcia-Palacios A, et al. An internet-based self-help treatment for fear of 
public speaking: a controlled trial. Cyberpsychology Behav Soc Netw. 2010;13(4):407-421. 
doi:10.1089/cyber.2009.0224 

10. Iverach L, Menzies RG, O’Brian S, Packman A, Onslow M. Anxiety and stuttering: continuing to 
explore a complex relationship. Am J Speech Lang Pathol. 2011;20(3):221-232. 
doi:10.1044/1058-0360(2011/10-0091) 

11. Amir O, Levine-Yundof R. Listeners’ attitude toward people with dysphonia. J Voice. 
doi:10.1016/j.jvoice.2013.01.015 

12. Ebrahimi OV, Pallesen S, Kenter RMF, Nordgreen T. Psychological interventions for the fear of 
public speaking: a meta-analysis. Front Psychol. 2019;10:488. doi:10.3389/fpsyg.2019.00488 

13. Heeren A, Ceschi G., Valentiner DP., Dethier P. Assessing public speaking fear with the short form 
of the Personal Report of Confidence as a Speaker scale: confirmatory factor analyses among a 



25 
 

 
 

French-speaking community sample. Neuropsychiatr Dis Treat. Published online May 2013:609. 
doi:10.2147/NDT.S43097 

14. McCroskey JC. Oral communication apprehension: a summary of recent theory and research. 
Hum Commun Res. 1977;4(1):78-96. doi:10.1111/j.1468-2958.1977.tb00599.x 

15. Studer R, Gomez P, Hildebrandt H, Arial M, Danuser B. Stage fright: its experience as a problem 
and coping with it. Int Arch Occup Environ Health. 2011;84(7):761-771. doi:10.1007/s00420-010-
0608-1 

16. Hook JN, Valentiner DP, Connelly J. Performance and interaction anxiety: specific relationships 
with other- and self-evaluation concerns. Anxiety Stress Coping. 2013;26(2):203-216. 
doi:10.1080/10615806.2012.654777 

17. Buchanan TW, Laures-Gore JS, Duff MC. Acute stress reduces speech fluency. Biol Psychol. 
2014;97:60-66. doi:10.1016/j.biopsycho.2014.02.005 

*18. Laukka P, Linnman C, Åhs F, et al. In a nervous voice: acoustic analysis and perception of 
anxiety in social phobics’ speech. J Nonverbal Behav. 2008;32(4):195-214. doi:10.1007/s10919-
008-0055-9 

19. Giddens CL, Barron KW, Byrd-Craven J, Clark KF, Winter AS. Vocal indices of stress: a review. J 
Voice. 2013;27(3):390.e21-390.e29. doi:10.1016/j.jvoice.2012.12.010 

20. Hagenaars MA, van Minnen A. The effect of fear on paralinguistic aspects of speech in patients 
with panic disorder with agoraphobia. J Anxiety Disord. 2005;19(5):521-537. 
doi:10.1016/j.janxdis.2004.04.008 

21. Van Puyvelde M, Neyt X, McGlone F, Pattyn N. Voice stress analysis: a new framework for voice 
and effort in human performance. Front Psychol. 2018;9:1994. doi:10.3389/fpsyg.2018.01994 

*22. Goberman AM, Hughes S, Haydock T. Acoustic characteristics of public speaking: anxiety and 
practice effects. Speech Commun. 2011;53(6):867-876. doi:10.1016/j.specom.2011.02.005 

23. Hofmann SG, Gerlach AL, Wender A, Roth WT. Speech disturbances and gaze behavior during 
public speaking in subtypes of social phobia. J Anxiety Disord. 1997;11(6):573-585. 
doi:10.1016/S0887-6185(97)00040-6 

24. Metz MJ, James LE. Specific effects of the trier social stress test on speech fluency in young and 
older adults. Aging Neuropsychol Cogn. 2019;26(4):558-576. 
doi:10.1080/13825585.2018.1503639 

25. Chollet M. Exploring feedback learning strategies to improve public speaking: an interactive 
virtual audience framework. Published online 2015. 

26. Biadsy F, Rosenberg A, Carlson R, Hirschberg J, Strangert E. A crosscultural comparison of 
american, palestinian, and swedish perception of charismatic speech. In: Proc. Speech Prosody. ; 
2008. 

*27. Herbein E, Golle J, Tibus M, Schiefer J, Trautwein U, Zettler I. Fostering elementary school 
children’s public speaking skills: a randomized controlled trial. Learn Instr. 2018;55:158-168. 
doi:10.1016/j.learninstruc.2017.10.008 



26 
 

 
 

28. Kahl DH. High school public speaking curriculum: assessment through student voice. Qual Res 
Rep Commun. 2014;15(1):51-58. doi:10.1080/17459435.2014.955592 

29. Kryston K, Goble H, Eden A. Incorporating virtual reality training in an introductory public 
speaking course. J Commun Pedagogy. 2021;4:131-151. doi:10.31446/JCP.2021.1.13 

30. Morreale SP, Myers SA, Backlund PM, Simonds CJ. Study IX of the basic communication course at 
two- and four-year U.S. Colleges and Universities: a re-examination of our discipline’s “front 
porch.” Commun Educ. 2016;65(3):338-355. doi:10.1080/03634523.2015.1073339 

31. Campbell T, Hlusek M. Storytelling for fluency and flair: a performance-based approach. Read 
Teach. 2015;69(2):157-161. doi:10.1002/trtr.1384 

32. Tillfors M, Andersson G, Ekselius L, et al. A randomized trial of internet-delivered treatment for 
social anxiety disorder in high school students. Cogn Behav Ther. 2011;40(2):147-157. 
doi:10.1080/16506073.2011.555486 

33. Hintz EA, Huber AA. Verbs, visuals, and vignettes: incorporating images into the impromptu 
speaking exercise. Commun Teach. 2020;34(3):224-230. doi:10.1080/17404622.2019.1653488 

*34. Bördlein C, Sander A. habit reversal to decrease filled pauses in public speaking: a partial 
replication. Res Soc Work Pract. 2020;30(5):491-495. doi:10.1177/1049731519894663 

*35. Pawlik B, Perrin CJ. Reducing speech disfluencies during public speaking using brief habit 
reversal. J Appl Behav Anal. Published online September 2019:jaba.627. doi:10.1002/jaba.627 

36. Van Stan JH, Roy N, Awan S, Stemple J, Hillman RE. A taxonomy of voice therapy. Am J Speech 
Lang Pathol. 2015;24(2):101-125. doi:10.1044/2015_AJSLP-14-0030 

37. Nippold MA. Stuttering in preschool children: direct versus indirect treatment. Lang Speech Hear 
Serv Sch. 2018;49(1):4-12. doi:10.1044/2017_LSHSS-17-0066 

38. Munn Z, Pollock D, Khalil H, et al. What are scoping reviews? Providing a formal definition of 
scoping reviews as a type of evidence synthesis. JBI Evid Synth. 2022;20(4):950-952. 
doi:10.11124/JBIES-21-00483 

39. Munn Z, Peters MDJ, Stern C, Tufanaru C, McArthur A, Aromataris E. Systematic review or 
scoping review? Guidance for authors when choosing between a systematic or scoping review 
approach. BMC Med Res Methodol. 2018;18(1):143. doi:10.1186/s12874-018-0611-x 

40. Peters M, Godfrey C, McInerney P, Munn Z, Trico A, Khalil H. Chapter 11: scoping reviews. In: 
Aromataris E, Munn Z, eds. JBI Manual for Evidence Synthesis. JBI; 2020. doi:10.46658/JBIMES-
20-12 

41. Tricco AC, Lillie E, Zarin W, et al. PRISMA extension for scoping reviews (PRISMA-ScR): checklist 
and explanation. Ann Intern Med. 2018;169(7):467-473. doi:10.7326/M18-0850 

42. Aromataris E, Munn Z, eds. JBI Manual for Evidence Synthesis. JBI; 2020. doi:10.46658/JBIMES-
20-01 

43. Reeves BC, Wells GA, Waddington H. Quasi-experimental study designs series—paper 5: a 
checklist for classifying studies evaluating the effects on health interventions—a taxonomy 
without labels. J Clin Epidemiol. 2017;89:30-42. doi:10.1016/j.jclinepi.2017.02.016 



27 
 

 
 

*44. Asan H, ÇeliK̇türk Sezgi ̇N Z. Effects of the educational games on primary school students’ 
speaking skills and speaking anxiety. Kuramsal Eğitimbilim. 2020;13(4):685-700. 
doi:10.30831/akukeg.707517 

*45. Rickards-Schlichting KA, Kehle TJ, Bray MA. A self-modeling intervention for high school 
students with public speaking anxiety. J Appl Sch Psychol. 2004;20(2):47-60. 
doi:10.1300/J370v20n02_04 

*46. Anderson PL, Edwards SM, Goodnight JR. Virtual reality and exposure group therapy for 
social anxiety disorder: results from a 4–6 year follow-Up. Cogn Ther Res. 2017;41(2):230-236. 
doi:10.1007/s10608-016-9820-y 

*47. Bozkurt Ü, Erim A, Çelik-Demiray P, Zych I. The effects of individual voice training on pre-
service turkish language teachers’ speaking performance. Educ Sci Theory Pract. Published online 
2018. doi:10.12738/estp.2018.1.0197 

*48. Mortaji LE. Effects of sustained impromptu speaking and goal setting on public speaking 
competency development: a case study of EFL college students in Morocco. Engl Lang Teach. 
2018;11(2):82. doi:10.5539/elt.v11n2p82 

*49. Knight ML, Johnson KG, Stewart F. Reducing student apprehension of public speaking: 
Evaluating effectiveness of group tutoring practices. Learn Assist Rev. 2016;21(1):21-54. 

*50. Liao HA. Examining the role of collaborative learning in a public speaking course. Coll Teach. 
2014;62(2):47-54. doi:10.1080/87567555.2013.855891 

*51. Mancuso C, Miltenberger RG. Using habit reversal to decrease filled pauses in public 
speaking: habit reversal and public speaking. J Appl Behav Anal. 2016;49(1):188-192. 
doi:10.1002/jaba.267 

*52. Montes CC, Heinicke MR, Guendulain MA, Morales E. A component analysis of awareness 
training for reducing speech disfluencies. J Appl Behav Anal. 2021;54(2):770-782. 
doi:10.1002/jaba.795 

*53. Ortiz SM, Deshais MA, Miltenberger RG, Reeve KF. Decreasing nervous habits during public 
speaking: a component analysis of awareness training. J Appl Behav Anal. 2022;55(1):230-248. 
doi:10.1002/jaba.882 

*54. Perrin CJ, Hensel SA, Lynch DL, Gallegos LR, Bell K, Carpenter K. Using brief habit reversal and 
an interdependent group contingency to reduce public-speaking speech disfluencies. J Appl 
Behav Anal. Published online July 21, 2021:jaba.867. doi:10.1002/jaba.867 

*55. Spieler C, Miltenberger R. Using awareness training to decrease nervous habits during public 
speaking: awareness training and public speaking. J Appl Behav Anal. 2017;50(1):38-47. 
doi:10.1002/jaba.362 

*56. Anderson PL, Price M, Edwards SM, et al. Virtual reality exposure therapy for social anxiety 
disorder: a randomized controlled trial. J Consult Clin Psychol. 2013;81(5):751-760. 
doi:10.1037/a0033559 

*57. Cavanagh M, Bower M, Moloney R, Sweller N. The effect over time of a video-based 
reflection system on preservice teachers’ oral presentations. Aust J Teach Educ. 2014;39(6). 
doi:10.14221/ajte.2014v39n6.3 



28 
 

 
 

*58. Plaisted H, Waite P, Creswell C. Optimising exposure for adolescents with public speaking 
anxiety: affect labelling or positive coping statements? Behav Res Ther. 2022;148:103997. 
doi:10.1016/j.brat.2021.103997 

*59. McCann CM, Plourde J, Moore C, Purdy SC. Linguistic analysis in public speaking: evidence 
from a Gavel club for people with aphasia. Clin Linguist Phon. 2021;35(8):793-808. 
doi:10.1080/02699206.2020.1830302 

60. Schreiber LM, Paul GD, Shibley LR. The development and test of the public speaking competence 
rubric. Commun Educ. 2012;61(3):205-233. doi:10.1080/03634523.2012.670709 

61. Ellis K. Apprehension, self‐perceived competency, and teacher immediacy in the laboratory‐
supported public speaking course: trends and relationships. Commun Educ. 1995;44(1):64-78. 
doi:10.1080/03634529509378998 

62. Gürhan D. The effect of voice training on the speaking skills of politicians. Doctoral dissertation, 
Gazi University; 2013. https://tez. yok.gov.tr/UlusalTezMerkezi/tezSorguSonucYeni.jsp 

63. Menn L, Ramsberger G, Estabrooks NH. A linguistic communication measure for aphasic 
narratives. Aphasiology. 1994;8(4):343-359. doi:10.1080/02687039408248664 

64. Paul GL. Insight vs desensitization in psychotherapy: an experiment in anxiety reduction. Am J 
Med Sci. 1966;252(4):500. doi:10.1097/00000441-196610000-00031 

65. McCroskey JC, McCroskey LL. Self‐report as an approach to measuring communication 
competence. Commun Res Rep. 1988;5(2):108-113. doi:10.1080/08824098809359810 

66. McCroskey JC. The communication apprehension perspective. In: Avoiding Communication: 
Shyness, Reticence, and Communication Apprehension. 1st ed. ; 1984:13-38. 

67. Leary MR. A brief version of the fear of negative evaluation scale. Pers Soc Psychol Bull. 
1983;9(3):371-375. doi:10.1177/0146167283093007 

68. Mulac A, Sherman AR. Behavioral assessment of speech anxiety. Q J Speech. 1974;60(2):134-143. 
doi:10.1080/00335637409383219 

69. Spielberger C, Gorsuch RL, Lushene RE, Vagg PR, Jacobs GA. Manual for the state-trait anxiety 
inventory. Palo Alto, CA: Consulting Psychologist Press; 1983 

70. Wolpe J. The practice of behavior therapy. 4th ed. New-York: Pergamon Press; 1990 

71. Cox WJ, Kenardy J. Performance anxiety, social phobia, and setting effects in instrumental music 
students. J Anxiety Disord. 1993;7(1):49-60. doi:10.1016/0887-6185(93)90020-L 

72. Bärnighausen T, Tugwell P, Røttingen JA, et al. Quasi-experimental study designs series—paper 
4: uses and value. J Clin Epidemiol. 2017;89:21-29. doi:10.1016/j.jclinepi.2017.03.012 

73. Clark MH, Middleton SC. Internal Validity. In: International Encyclopedia of Education. Elsevier; 
2010:90-96. doi:10.1016/B978-0-08-044894-7.00292-X 

74. Bortfeld H, Leon SD, Bloom JE, Schober MF, Brennan SE. Disfluency rates in conversation: effects 
of age, relationship, topic, role, and gender. Lang Speech. 2001;44(2):123-147. 
doi:10.1177/00238309010440020101 



29 
 

 
 

75. Lieberman DE, McCarthy RC, Hiiemae KM, Palmer JB. Ontogeny of postnatal hyoid and larynx 
descent in humans. Arch Oral Biol. 2001;46(2):117-128. doi:10.1016/S0003-9969(00)00108-4 

76. De Bodt M, Heylen L, Mertens F, et al. Handboek Voor de Klinische Praktijk. Antwerp, Belgium: 
Garant; 2008  

77. Ambrose NG, Yairi E. Normative disfluency data for early childhood stuttering. J Speech Lang 
Hear Res. 1999;42(4):895-909. doi:10.1044/jslhr.4204.895 

78. Leclercq AL, Suaire P, Moyse A. beyond stuttering: speech disfluencies in normally fluent French-
speaking children at age 4. Clin Linguist Phon. 2018;32(2):166-179. 
doi:10.1080/02699206.2017.1344878 

79. Andrews ML, Schmidt CP. Gender presentation: perceptual and acoustical analyses of voice. J 
Voice. 1997;11(3):307-313. doi:10.1016/S0892-1997(97)80009-4 

80. Gelfer MP, Schofield KJ. Comparison of acoustic and perceptual measures of voice in male-to-
female transsexuals perceived as female versus those perceived as male. J Voice. 2000;14(1):22-
33. doi:10.1016/S0892-1997(00)80092-2 

81. Peterson RA, Merunka DR. Convenience samples of college students and research 
reproducibility. J Bus Res. 2014;67(5):1035-1041. doi:10.1016/j.jbusres.2013.08.010 

82. Crible L, Degand L, Gilquin G. The clustering of discourse markers and filled pauses: a corpus-
based French-English study of (dis)fluency. Lang Contrast. 2017;17(1):69-95. 
doi:10.1075/lic.17.1.04cri 

83. Eklund R, Shriberg E. Crosslinguistic disfluency modelling: a comparative analysis of Swedish and 
American English human–human and human–machine dialogues. In: 5th International Conference 
on Spoken Language Processing. 1998;6 (March 2016):1-4. 

84. Bate KS, Malouff JM, Thorsteinsson ET, Bhullar N. The efficacy of habit reversal therapy for tics, 
habit disorders, and stuttering: a meta-analytic review. Clin Psychol Rev. 2011;31(5):865-871. 
doi:10.1016/j.cpr.2011.03.013 

85. Taylor PJ, Russ-Eft DF, Chan DWL. A meta-analytic review of behavior modeling training. J Appl 
Psychol. 2005;90(4):692-709. doi:10.1037/0021-9010.90.4.692 

86. Smith T, Frymier AB. Get ‘real’: does practicing speeches before an audience improve 
performance? Commun Q. 2006;54(1):111-125. doi:10.1080/01463370500270538 

87. De Medeiros Lira AA, Marchand DLP, Carvalho LSR, et al. Efeito de um programa de 
aprimoramento das habilidades de comunicação oral na ansiedade e no estresse autorreferidos. 
Audiol - Commun Res. 2021;26:e2545. doi:10.1590/2317-6431-2021-2545 

88. Craske MG, Treanor M, Conway CC, Zbozinek T, Vervliet B. Maximizing exposure therapy: an 
inhibitory learning approach. Behav Res Ther. 2014;58:10-23. doi:10.1016/j.brat.2014.04.006 

89. Brundage SB, Hancock AB. Real enough: using virtual public speaking environments to evoke 
feelings and behaviors targeted in stuttering assessment and treatment. Am J Speech Lang 
Pathol. 2015;24(2):139-149. doi:10.1044/2014_AJSLP-14-0087 



30 
 

 
 

90. Owens ME, Beidel DC. Can virtual reality effectively elicit distress associated with social anxiety 
disorder? J Psychopathol Behav Assess. 2015;37(2):296-305. doi:10.1007/s10862-014-9454-x 

91. Lindner P, Miloff A, Fagernäs S, et al. Therapist-led and self-led one-session virtual reality 
exposure therapy for public speaking anxiety with consumer hardware and software: a 
randomized controlled trial. J Anxiety Disord. 2019;61:45-54. doi:10.1016/j.janxdis.2018.07.003 

92. Kircanski K, Lieberman MD, Craske MG. Feelings into words: contributions of language to 
exposure therapy. Psychol Sci. 2012;23(10):1086-1091. doi:10.1177/0956797612443830 

93. Tabibnia G, Lieberman MD, Craske MG. The lasting effect of words on feelings: words may 
facilitate exposure effects to threatening images. Emotion. 2008;8(3):307-317. 
doi:10.1037/1528-3542.8.3.307 

94. Bartholomay EM, Houlihan D. Treating public speaking anxiety: a comparison of exposure and 
video self-modeling. Int J Psychol Stud. 2018;10(4):1. doi:10.5539/ijps.v10n4p1 

95. Beidel DC, Turner SM. Shy children, phobic adults: nature and treatment of social anxiety 
disorders (2nd Ed.). American Psychological Association; 2007. doi:10.1037/11533-000 

96. Panico J, Healey EC, Brouwer K, Susca M. Listener perceptions of stuttering across two 
presentation modes: a quantitative and qualitative approach. J Fluen Disord. 2005;30(1):65-85. 
doi:10.1016/j.jfludis.2005.01.003 

97. Taherdoost H. Validity and reliability of the research instrument: how to test the validation of a 
questionnaire/survey in a research. Int J Acad Res Manag IJARM. 2016;5. Accessed November 1, 
2022. https://hal.archives-ouvertes.fr/hal-02546799 

98. Stemberger JP, Bernhardt BM. Phonetic transcription for speech-language pathology in the 21st 
century. Folia Phoniatr Logop. 2020;72(2):75-83. doi:10.1159/000500701 

99. Barsties B, De Bodt M. Assessment of voice quality: current state-of-the-art. Auris Nasus Larynx. 
2015;42(3):183-188. doi:10.1016/j.anl.2014.11.001 

100. Natke U, Sandrieser P, van Ark M, Pietrowsky R, Kalveram KT. Linguistic stress, within-word 
position, and grammatical class in relation to early childhood stuttering. J Fluen Disord. 
2004;29(2):109-122. doi:10.1016/j.jfludis.2003.11.002 

101. Oliveira P, Ribeiro VV, Florêncio DSF, Palhano M, Gonçalves RR, Alves do Nascimento M. 
Vocal training in healthy individuals: a scoping review. J Voice. Published online April 
2022:S089219972200073X. doi:10.1016/j.jvoice.2022.03.004 

 

 

 

 

 

 

 



31 
 

 
 

Tables 

Table 1  

Design Characteristics of the Included Studies 

No. Author(s) Year 
Design  

RCT CBA BA FU GP 

5 
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34 
35 
44 
45 
46 
47 
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49 
50 
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52 
53 
54 
55 
56 
57 
58 
59 

Montes et al. 
Herbein, Golle, Tibus, Zettler et al.  

Laukka et al. 
Goberman et al.  

Herbein, Golle, Tibus, Schiefer et al.  
Bördlein & Sander 

Pawlik & Perrin 
Asan & Çeliktürk-Sezgin 

Rickards-Schlichting et al.  
Anderson et al.  
Bozkurt et al.  

El Mortaji 
Knight et al.  

Liao 
Mancuso & Miltenberger  

Montes et al. 
Ortiz et al.  
Perrin et al.  

Spieler & Miltenberger  
Anderson et al. 
Cavanagh et al. 
Plaisted et al. 
McCann et al.  

2019 
2018 
2008 
2011 
2018 
2020 
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2020 
2004 
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2014 
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Note. No. = number listed in the references; RCT = Randomized controlled trial; CBA = Controlled before-and-

after study; BA = Before and after study; FU = Follow-up; GP = Generalization phase  
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Table 2 

List of Appellations Used in This Scoping Review and Their Corresponding Terms in The Review 

Studies 

 Appellation in the scoping review Terms used in other studies 

V
o

ic
e
 

 
 
Intonation  

18: f0 max, f0 SD 
22: Pitch variation, f0 SD 
47: Stress and Intonation  
49: Intonation  
57: Melodic variety and intonation  

 
Sound pressure level (SPL) 
 

5, 52, 53, 55: Voice projection 
18, 48, 49, 50: Intensity 
22: Loudness 
51, 57: Volume  

 
Breath support  

5, 22, 52, 53, 55: Breathing 
8, 27: Speech respiration 
47: Breathing patterns 

 
Fundamental frequency (f0) 

18: f0 mean 
22: Pitch, mean f0 
45, 48, 50, 58: Tone  

 
Others 

18: Vocal quality  
44: Control of voice  
45: Stress of mouth and throat 
47: Resonance 

S
p

e
e

c
h

 

 
Disfluencies  

5, 8, 27, 45, 51, 52, 53, 54, 55: Fluency 
5, 22, 34, 35, 51, 52, 53, 54, 55: Rate of disfluencies/min  
44, 48,49, 57, 58: Disfluencies 

 
 
Speech rate  

5, 18, 22, 48, 49, 50, 51, 52, 55: Speaking rate 
5, 53: Number of spoken words/min 
22: Articulation rate 
47: Speech speed  
57, 58: Pace 

 
Length of speech  

8, 27, 46, 56: Length of speech in min 
58: Time spent speaking in min 
59: Number of words 

 
Quality of articulation 

44, 47, 50: Pronunciation  
48, 50: Articulation  
57: Enunciation 

Note. The numbers in this table refer to the number in the references.  

 

 

 

 

 

 


