
Use of Portable Digital Media Players Increases Voice Therapy
Patient Motivation and Practice Frequency

Eva van Leer* and Nadine P. Connor†,‡

*Department of Otolaryngology, Head and Neck Surgery, University of Cincinnati, Cincinnati, Ohio
†Division of Otolaryngology, Department of Surgery, University of Wisconsin, Madison, Wisconsin
‡Department of Communicative Disorders, University of Wisconsin, Madison, Wisconsin

Summary
Objectives/Hypotheses—There are many documented barriers to successful adherence to
voice therapy. However, methods for facilitating adherence are not well understood. The purpose
of this study was to determine if patient adherence could be improved by providing patients with
practice support between sessions using mobile treatment videos.

Methods—Thirteen voice therapy participants were provided with portable media players
containing videos of voice exercises exemplified by their therapists and themselves. A randomized
crossover design of two conditions was used: (1) standard of care voice therapy where participants
were provided with written homework descriptions; and (2) video-enhanced voice therapy where
participants received a portable digital media player with clinician and self-videos. The duration of
each condition was 1 week.

Results—Practice of voice exercises was significantly greater in the video-enhanced voice
therapy condition than in the standard of care “written” condition (P < 0.05). Three aspects of
participant motivation for practice-overall commitment to practice, importance of practice, and
confidence in the ability to practice were also significantly greater after video-enhanced condition
than after standard of care condition.

Conclusion—These results support the use of video examples and portable digital media players
in voice therapy for individuals who are comfortable using such technology.
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INTRODUCTION
Patient compliance presents a common problem in voice therapy. Approximately half of
patients referred for voice therapy do not initiate or complete treatment.1–3 Of those patients
who do attend sessions, inadequate practice between sessions has been noted by clinicians4,5

and reported by patients.6 Poor maintenance of treatment gains over time has also been
documented and is thought to be caused by poor long-term adherence.7 Because voice
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therapy is behavioral in nature, adherence is inherently important to attaining acceptable
treatment outcomes. Among direct voice therapy protocols such as confidential voice and
resonant voice, adherence may be a stronger predictor of outcome than the specific
treatment approach used in therapy.8 Therefore, development of effective methods for
improving adherence to home practice and generalization appears important in achieving
desired short- and long-term outcomes of voice therapy.

Voice therapy is typically provided on a weekly basis, requiring home practice and
generalization of voice technique between sessions. Written instructions and occasionally,
audio recordings are provided to assist patients in their intersession adherence.9 However,
patients report a variety of reasons for poor treatment adherence, including difficulty
remembering the details of voice exercises and difficulty judging accuracy of practice and
generalization without clinician feedback.6 This confusion results in demoralization and
reduction or elimination of practice until the next session.6 By their orthographic nature,
written instructions do not provide an audiovisual example of the exercise or technique.
Similarly, audio recordings lack visual information about voice production mechanics.
Therefore, the provision of video examples of voice therapy may be useful in improving
intersession adherence of voice exercises and motivation to practice.

In addition to the logical utility of providing video examples for voice therapy practice, the
approach is supported theoretically and empirically. According to social-cognitive theory,
both external factors (eg, environmental and social influences) and internal factors (eg,
patient beliefs and emotions) mediate behavior and can reciprocally affect each other.10

Specifically, provision of example models can influence individuals’ task-specific
confidence or “self-efficacy” to complete a modeled task.10,11 Likewise, goal setting theory
posits that clarification of a task improves individuals’ commitment to completing this task
(ie, “goal commitment”).12–14 Together, self-efficacy and goal commitment are aspects of
motivation that can increase perseverance to master a task.11,12,15–18 Video models have
been shown to improve adherence to health related, social, and academic tasks.19–21 A
subcategory of video modeling—video self-modeling (ie, the observation of images of
oneself performing an adaptive behavior) has been shown to improve accuracy and self-
efficacy for a wide variety of motor and social skills including fluent speech
production.22–25 Therefore, in seeking to improve adherence via video modeling, both
clinician and self-models might be used, and both self-efficacy and goal commitment may
be worth investigating.

The purpose of this study was to assess whether portable video examples of voice-therapy
exercises result in more frequent practice and greater motivation for practice than written
homework descriptions. Our hypothesis was that practice frequency would be greater during
a treatment condition where video examples of therapy exercises are provided than in a
condition where written instructions are provided. In addition, we hypothesized that
motivation for practice would be greater after the video than the written condition, as
evidenced by greater self-efficacy and goal commitment.

METHODS
Research design

The research design used for this study was a randomized crossover trial comparing 1 week
of home practice supported by written instructions (written condition) with 1 week of home
practice supported by digital media players containing treatment videos (video condition) in
addition to written instructions. Written instructions were included in the video condition to
provide all participants with the standard of care for provision of voice therapy homework.
To accomplish randomization of condition order, patients were randomized into either group
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1 or group 2. Group 1 participants received the video condition in the first week of voice
therapy and the written condition in the second week of therapy, whereas the reverse was
true for group 2. This repeated-measures design was chosen to increase statistical power to
allow detection of clinically meaningful differences between treatments by having each
participant serve as his or her own control.25 Approval for this study was granted by the
University of Wisconsin Minimal Risk Institutional Review Board (IRB).

Participants and clinical care
Fifteen consecutive patients referred for resonant voice therapy, aged 19–73 years, were
invited to participate in this study. One patient did not return for voice therapy and was
therefore not enrolled. The remaining 14 patients enrolled after an IRB-reviewed consent
process. One participant dropped out after one session because the study was “too much
work.” Of the 13 remaining participants, two did not complete all questionnaires, but one
did yield practice count data for analysis, for a total of 12 participants. Group 1 was
composed of six participants including three men and three women aged 28–64 years and
included equal numbers of participants with muscle tension dysphonia (mean age 35.6
years) and presbyphonia (mean age 62.3 years). Group 2 also comprised six participants
(five women and one man), including four individuals with muscle tension dysphonia (mean
age 42.3 years) and two with presbyphonia (mean age 62 years).

Inclusion and exclusion criteria information were obtained from each participant via self-
report. The inclusion criterion was a clinical recommendation of at least three weekly
sessions of resonant voice therapy. Exclusion criteria were neurogenic dysphonia, chronic
cough, a recommendation for intensive therapy such as for Lee Silverman voice treatment.26

In addition, we included only patients who felt that they: (1) were able to man ually
manipulate a small object; and (2) did not have a visual impairment. These final criteria
were deemed important for easy use of the portable digital media player and excluded any
individuals with these limitations, including those with fine motor or vision impairment
because of aging.

All therapy sessions were provided by four speech-language pathologists specializing in
voice at the University of Wisconsin Voice and Swallow Clinic and did not include the
authors of this article. Participating clinicians used a resonant voice therapy approach to
optimize forward tone focus in increasingly longer sound sequences and utterances, and
improve respiratory-phonatory control to avoid vocal fry, hyper- and hypofunction. Voice
exercises included forward-focus facilitators such as lip trills, humming, voiced fricatives,
and /m/ and /w/-initial voice production of syllables, words and phrases, sentences,
paragraphs, and conversations. During the course of the study—the first 2 weeks of therapy
—the focus was primarily on teaching patients to identify and produce resonant voice in
limited phonemic contexts, rather than generalizing a healthy vocal technique to the
conversational level.

Although treatment goals included both practice and generalization, the goal relevant to this
study was “practicing your voice exercises three to five times per day” during the upcoming
week. Measures of practice count and motivation were presented in reference to this goal.

Intervention
For the written condition, treating clinicians prepared written instructions according to the
current standard of care for presenting home exercises. For the video condition, each
clinician recorded digital videos of frequently used voice exercises before initiation of the
study and placed these videos onto a portable digital media player for each participant. In
addition, individualized voice exercises and cues, and participant practice examples were
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recorded during the participant's therapy session as deemed necessary by the clinician,
comprising individualized clinician and self-as-model videos.

Instrumentation
Digital treatment videos were captured on a desktop computer using a 1.3 MP Webcam with
built-in microphone (Logitech QuickCam Communicate MP Color Audio Hi-Speed USB
960-000240; Romanel-sur-Morges, Switzerland), and downloaded onto 2 Gb MP3/MP4
players with 1.8-inch screen display and earphones (Davis Micro, Shenzhen, China) after
converting video files to a proprietary file format used by these media players. Participants
borrowed the portable digital video players from the study during their participation in the
video condition. Each device cost approximately $18. One participant chose to use her own
digital media (MP4) player. All other participants returned the devices at the end of the
video condition. At the start of the video condition, participants received hands-on
instruction in using the MP4 player until they were able to demonstrate successful
independent operation of the unit. In addition, they received a written instruction sheet about
MP4 player operation and the PI's phone number to call for tech support.

Measures
The measures described below were obtained at three time points. Time 1 was at the end of
the first treatment session (ie, the beginning of week 1), time 2 was at the end of the first
week of therapy, and time 3 was at the end of the second week of therapy.

Practice frequency
Using a small plastic tally counter attached to their personal key chains, participants tracked
how often they practiced their voice exercises for at least 2-minute periods. This practice
count was reported after the first week of therapy (time 2) and after the second week of
therapy (time 3).

Motivation
To assess participant motivation to complete daily voice exercise, participants were asked to
complete the Readiness Ruler18,27 regarding this goal, and the self-efficacy scale for voice
therapy section 1, which concerns voice therapy exercise practice28 regarding this goal. Both
scales employed a 0–10 visual analog scale ranging from anchors “not at all” for the value 0
to “extremely” for the value 10 (Figures 1 and 2).

The Readiness Ruler contained one item capturing overall self-efficacy for achieving the
treatment goal, and two items pertaining to the construct of goal commitment: commitment
to the goal and relative importance of the goal compared with other tasks. The Self-efficacy
Scale for Voice Therapy (section 1) asked participants to rate their confidence in
overcoming six common barriers to regular practice. Items were previously developed28

using established methods of scale development and specific recommendations regarding
measurement of self-efficacy as outlined by Bandura.29

Qualitative measure: brief unstructured interview
As suggested by methods of qualitative research, self-report measures of practice count and
motivation were supplemented by qualitative interview data—an approach referred to as
“triangulation.”30 Participants were interviewed briefly at time 3 (the end of the study
period) to assess their experiences with the use of the portable digital media player and
allow them to comment on any other aspect of the study. These comments were directly
transcribed into electronic documents and analyzed for themes, as consistent with
established qualitative analysis methods.30
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Statistical analysis
Because of the small sample size, nonparametric statistics were chosen as the most
conservative and appropriate method for analysis of results. The statistical significance of
difference scores between conditions was tested with the matched-pair Wilcoxon signed
rank test. An α-level of .05 was used to establish statistical significance. Exact P values
were calculated and because of this, the sample size is noted in each comparison, rather than
the degrees of freedom.31

RESULTS
Practice frequency

On average, participants practiced more than twice as often in the video condition than in
the written condition: a difference that was statistically significant (Table 1). Only two
individuals practiced more frequently in the written condition. However, in both conditions,
the amount of practice fell short of clinician recommendations to practice at least three to
five times per day. Of 12, four individuals in the video condition practiced three to five
times per day, and no individuals did so during the written condition.

Motivation
On the Readiness Ruler, participant ratings of overall self-efficacy for practice were
significantly greater after use of the portable video examples than after a week of practice
with written instructions (Table 1). Likewise, ratings of commitment to practice were
significantly greater than the written condition (Table 1). Participants also rated the relative
importance of practice more highly after practicing with video support than after practice in
the written condition, and this difference was also significant (Table 1). Most participants
performed better in the video condition, but some experienced no difference between
conditions. Two individuals rated their overall self-efficacy greater in the written condition,
one did so for importance, and two for commitment.

No significant difference between conditions was found for self-efficacy for practice
measured using the Self-efficacy Scale for Voice Therapy although participants scored
higher after the video condition than after the written condition (Table 1). These means were
also lower than those indicating aspects of motivation on the Readiness Ruler.

Qualitative results: participant comments
Usability—Only one participant was familiar with using a portable digital media player
before the study, whereas the remaining participants learned how to use an MP4 player for
the purpose of this study. Four participants, three of whom were 60 years or older, reported
some displeasure using the video player because they experienced difficulty understanding
how to use the device or watching videos on a small screen. For older participants, manual
and visual limitations may have been age related.

Practice comparison—When asked to compare the two practice conditions, 10 of the 12
participants reported that they received benefit from using the video player. Three themes
emerged from participants’ positive comments: video examples improved (1) accuracy of
practice, (2) self-efficacy for practice, and (3) normalization of the practice and use of
resonant voice technique. Comments exemplifying each theme are shown in Table 2. As to
the three participants who did not report benefit, one felt she did not need videos because
she did not find the exercises difficult; one disliked doing voice exercises and had already
moved to generalization when she was provided videos in week 2, and the third found voice
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therapy ineffective in resolving her voice disorder, which she said was caused by “mucus”
and improved by drinking tea.

Two participants found that having the plastic tally counter attached to their purses was
useful in reminding and motivating them to practice.

DISCUSSION
The results of this clinical study demonstrate a modest but statistically significant positive
effect of MP4 video therapy examples on practice frequency and motivation when compared
with a standard of care condition. The effect was large enough to be identified in a small
“real world” clinical sample of patients, and overcome the heterogeneity of patients and
clinicians.

Most participants practiced at least once more daily in the video than in the written
condition, and reported that videos helped them remember how to do their voice exercises.
Given the importance of practice frequency and accuracy in the acquisition of voice and
speech motor skills31–33 this may constitute a meaningful increase in the dose of practice.
Likewise, increased participant motivation scores on the Readiness Ruler may be
meaningful because they were associated with greater practice frequency and positive
comments about motivation. Thus, practice count, self-report scales, and qualitative
comments were triangulated30 in support of the video intervention.

The portable video examples raised self-efficacy scores on the Readiness Ruler instrument
item pertaining to self-efficacy, but not on the Self-efficacy Scale for Voice Therapy section
pertaining to practice. There are two possible reasons for this. First, the Readiness Ruler
captures overall self-efficacy for practice (ie, without a focus on logistic practice barriers)
whereas the Self-efficacy Scale for Voice Therapy assesses self-efficacy to overcome a
variety of practice barriers such as being busy, tired, or not alone. Lower mean ratings on the
Self-Efficacy Scale (ie, averages of 4.84 and 5.18 for written and video conditions)
compared with self-efficacy ratings on the Readiness Ruler (means of 6.73 and 7.84,
respectively) may indicate this difference between barrier and overall self-efficacy.
Participants’ increase in practice frequency in the video condition is consistent with their
increase in Readiness Ruler score, whereas their failure to practice the recommended three
to five times per day is consistent with lack of significant improvement on the Self-efficacy
Scale for Voice Therapy. Solutions to practice barriers may have to be found if patients are
to successfully overcome such barriers, or practice frequency goals scaled down to fit
patients’ self-efficacy. Second, the barrier of “confusion” about exercises, addressed by the
experimental intervention, was not measured as an item on the Self-efficacy Scale for Voice
Therapy. An item concerning this barrier should be developed and included in the scale for
future study.

Several causal mechanisms may explain positive effects of the video condition on practice
frequency and motivation. Video content may have directly improved motivation, resulting
in increased practice. This explanation is supported by participant comments regarding
increased self-efficacy (“I can do it”) in response to video viewing. Conversely, video
viewing may have resulted in increased practice and consequently increased motivation. A
third possibility is that both practice and motivation were simultaneously affected by video
supplementation, and subsequently interacted with each other. All three explanations are
viable in Social Cognitive Theory's model of triadic asymmetrical reciprocal causation.10

Regression analysis of a larger sample of data could reveal the causal and reciprocal links
between video support, practice behavior, and motivation.
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Relationship of study results to previous research
Positive effects of the video condition are consistent with the theoretical premises of Social
Cognitive Theory and Goal Setting Theory, which posit that models and task clarification
can encourage task completion, self-efficacy, and goal commitment.10–12 In addition, results
can be considered to fit coherently within the body of empirical evidence supporting the use
of video modeling across behavioral treatments. For example, efficacy of video modeling is
widely established as an approach to increase implementation of social behaviors and
academic skills of school-aged children with special needs.19,22 Although this research does
not address home practice programs, it does underscore the use of observing video models to
affect task completion. In health behavior adherence research, several studies have
demonstrated benefit of video modeling regarding home practice. For example, provision of
clinician videos increased adherence to and self-efficacy for exercises to decrease COPD20

and efficacy of a COPD self-management program compared with standard of care.21

Likewise, in speech pathology, video modeling supplementation of home therapy has
demonstrated efficacy for swallowing exercise completion34 and generalization of fluent
speech.31,33 These studies differed from the present study in that one integrated videos into
participants’ television viewing routine,34 thus further reducing the self-regulatory demand
of scheduling, and the other addressed the stage of relapse after successful treatment
completion, rather than the initial stage of skill acquisition.31,33 Like the present study,
effects may have in part worked through the mechanism of motivation because patient
satisfaction with video therapy was high. Thus, individuals participating in voice therapy are
not unique in benefiting from video examples.

Limitations
The findings of this study are causally attributed to the difference in practice conditions.
However, a novelty, halo, or “Hawthorne effect”35 cannot be ruled out, such that
participants may have responded to the novelty of MP4 players, rather than the MP4 video
content. Comparison of MP4 therapy example videos to a “sham” MP4 video condition
devoid of therapy examples would be needed to determine the effect of having an MP4
player on practice and motivation.

Because the present study used a crossover design, voice outcomes could not serve as
dependent variable. Therefore, it is not known whether video-supplemented practice yielded
better voice outcomes or more accurate practice than the written condition. A randomized
controlled design would allow both adherence (eg, practice frequency) and voice outcome
measures to serve as dependent variables. Objective measurement of practice frequency and
accuracy is also needed to validate participants’ self-report of practice. Furthermore,
differential effects of clinician and self-videos could not be examined, because these videos
were provided as a package treatment.

A final limitation is the sample size of this study was too small to allow for analysis by
gender, age, and voice disorder. A larger study would allow one to analyze whether video
modeling has differential effects on participant behavior and motivation according to these
factors.

Clinical implications
Results of this study support the hypotheses that both patient motivation and behavior are, at
least to some degree, mutable rather than static patient characteristics. Although this is
known to be fundamentally true for learning and behavioral tasks, it has not been studied in
voice therapy specifically. In this study, patient adherence to voice therapy was improved
without changing the content of treatment. Consequently, clinicians may be able to improve
their patients’ adherence through a feasible method that does not require increased time from
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the patient or the clinician. Patients who express concern about remembering their voice
exercises correctly between sessions may benefit from video models. In addition, patients
who find that their voice sounds “unnatural” using resonant voice may benefit from viewing
themselves producing both their habitual and resonant voice on video.

Because costs involved in purchasing video recording equipment and MP4 players were
low, strategies used in this study can be directly implemented in clinical settings. A variety
of media choices for practice videos may need to be available to patients to suit the needs
and limitations of different patients. Using such popular technology, patient access to and
control over voice therapy content outside of the clinic may move voice therapy from an
episodic model to a continuous model of treatment and support effective patient self-
management of voice disorders.
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FIGURE 1.
Readiness Ruler items for practice.
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FIGURE 2.
Self-efficacy Scale for voice therapy.
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TABLE 2

Qualitative Interview Comments

Content Theme Participant Comment Example

Accuracy “It helped me remember what I'm supposed to be saying”

“Going through the exercises was incredibly helpful”

“It was helpful to see the technique she [the clinician] was doing”

“It reminds you about the mouth position”

“I can check myself against [my clinician's] directions.”

“I thought I did them just right when I was doing them with the recording”

Self-efficacy “I immediately felt better [knowing that]” I could do it.

“that I can do it right...seeing that I don't sound that different from the speech therapist [when practicing correctly] is
helpful”

Normalization “that I'm not weird, that my voice is not weird” [when using resonant voice]

“I was surprised at how tolerable I was to listen to” [in resonant voice]

[I am not] “too loud” [when using resonant voice]
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