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aBstraCt

The goal of the present study was to examine the changes in the quality of the voice signals and the perception of 

Quality of Life (QOL) of individuals with Parkinson’s disease (PD) as a result of the “Speak with Intent” instruction of 

the SPEAK OUT!® treatment program for PD. The SPEAK OUT!® program utilizes an instruction as “Speak with In-

tent” combined with a group therapy program called LOUD Crowd® that follows the one-on-one SPEAK OUT!® pro-

gram to maintain improved verbal communication. Twenty-three individuals with PD participated in one of the two 

conditions. Seventeen participants were in the Treatment group, and six participants were in the Control group. Each 

participant’s voice was recorded four times over the 12-week research period at equal intervals. Outcome measures 

included (1) the mean vocal intensity from passage reading, (2) Cepstral Peak Prominence (CPPS), (3) Acoustic Voice 

Quality Index (AVQI), and (4) Voice-Related Quality of Life (V-RQOL). The group differences were contrasted as a be-

tween-subject factor. The changes over time were examined as a within-subject factor. The participants in the Treat-

ment group showed statistically significant main effects of the pre- and post-treatment measurements in all aspects. 
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The participants in the Control group showed minor or no changes over the 12-week research period.  The “Speak 

with Intent” instruction resulted in improved vocal intensity, voice signals, and perception of the Quality of Life. 

Keywords: Parkinson’s disease, Speech, Speech disorders, Voice disorders, Acoustic analysis, Smoothed Cepstral 

Peak Prominence, Acoustic Voice Quality Index, Quality of Life, SPEAK OUT!®

introDuCtion

Parkinson’s disease (PD) is a common neurodegenerative disease [1]. As of 2010, an estimated 630,000 individu-

als in the United States had been diagnosed with PD. Trend analysis of the current data suggests the number of PD 

cases double by 2040 [2]. Because of the reduction of the Dopamine-producing cells in the Substantia Nigra, indi-

viduals with PD experience various difficulties in movements. The deficits associated with PD also disrupt sensory 

functions. The weakened sensory awareness exponentially affects movements, because every human movement is 

guided by the sensory information [3]. 

The complexity of speech production requires coordination of respiration, phonation, and articulation [4]. The move-

ment disturbances with PD commonly present with reduced movement amplitude (hypokinesia) and slow move-

ments (bradykinesia). With speech, the reduction of movement amplitude often results in hypokinetic dysarthria. 

According to Duffy [5], approximately 90% of individuals with PD experience difficulties in speech due to reduced 

vocal intensity (perceived as “loudness”), breathy voice quality, limited vocal pitch, and unclear articulation [5]. 

The speech/voice remediation methods for PD primarily focus on the restoration of the intensity of speech. 

In particular, Lee Silverman Voice Treatment (LSVT®) is the most widely known and studied method [6]. 

With the slogan “Think Loud, Speak Loud,” LSVT® focuses on increasing vocal intensity as its single tar-

get. The generalized effects of the increased vocal intensity have been reported by multiple researchers to 

date [7,8]. Other programs for PD also address the vocal intensity, implementing different approaches. For 

example, the Pitch Limiting Voice Treatment (PLVT) [9] guides the individuals with PD with an instruction 

of “Speak Loud and Low” so that the efforts to increase vocal intensity do not result in an excessive increase of 

the fundamental frequency (perceived as “pitch”) and subsequent hyper-tension of laryngeal muscles [9,10].

SPEAK OUT!®, a speech/voice remediation program for PD, aims at increasing vocal intensity, clarity, and 

thinking processes by applying intention in verbal communication to compensate for the weakened automat-

ic approximation of the movement amplitude of the structures for voice/speech production due to PD, with its 

catchphrase of “Speak with Intent” [11]. The goal of the “intent” instruction is to activate the voluntary efforts 

for verbal communication. The instruction is not pointing to one specific behavioral target based on the idea 

that the speech deficits with PD are not localized to the inability to adjust specific speech parameters, such as 

vocal intensity or articulation [12]. With the “intent” instruction, SPEAK OUT!® is designed to improve the ver-

bal communication holistically. The basic format of the SPEAK OUT!® includes 12 one-on-one sessions adminis-

tered by a certified Speech-Language pathologist (SLP) over four weeks. The program takes a criteria-based ap-

proach to achieve the desired intelligibility, basing a varying number of the sessions on each person’s progress. 
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After completing the SPEAK OUT!® program, each participant is assigned to a weekly group therapy program called 

LOUD Crowd®. The clinic organizes multiple LOUD Crowd® groups to accommodate the members’ interests and ori-

entations. The LOUD Crowd® intends to provide social opportunity, as well as maintaining improved speech and voice 

achieved by the SPEAK OUT!® sessions. Previously, the effects of the SPEAK OUT!®/LOUD Crowd® were reported for 

vocal intensity and the expansion of the vowel space estimated by the changes of Formants 1 and 2 (F1 and F2) [13,11]. 

The goal of the present study was to examine the changes in the quality of the voice signals obtained by the 

“Speak with Intent” instruction of the SPEAK OUT!® and LOUD Crowd® programs, as well as the vocal inten-

sity and the perception of the Voice-Related Quality of Life (V-RQOL). The vocal quality could be measured by 

time-based methods and spectral-based methods. Traditionally used examples of the time-based methods are 

jitter and shimmer measurements, which identify the irregularity of the fundamental frequency and intensity, 

respectively. These time-based measurements are pertinent when the voice signals display steady cyclic vibra-

tions without presenting obviously perceivable distortions [14]. In contrast, the spectral-based measurements 

use the snapshots of the recorded voice without relying on the cycle boundaries to identify aperiodicity [15]. 

Because dysphonic voices are commonly inconsistent, the spectral-based measurements or the combination 

of the time- and spectral-based measurements are suitable to examine the overall quality of produced speech/

voice. The present study measured the Smoothed Cepstral Peak Prominence as a method of spectral analysis us-

ing PRAAT (v.6.0.08) [16] and its script developed by Maryn and colleagues [17]. The script was also used to 

measure the Acoustic Voice Quality Index (AVQI). Acoustic Voice Quality Index (AVQI) is a multivariate meth-

od to measure dysphonia, using continuous speech and sustained vowel phonation.  The sustained vowel pro-

vides information about relatively steady actions of voicing, and continuous speech includes information about 

the temporal and spectral variations caused by the various demands for speech production. AVQI computes an 

index from multiple figures including Harmonic-to-Noise Ratio, CPPS, Shimmer, Slope of the long-term aver-

age spectrum (LTAS), and Tilt of the trend line through LTAS [17,18]. AVQI provides a method to clinically mea-

sure overall dysphonia severity, and it is increasingly utilized to determine overall voice quality [19,20,21,17].

Mean vocal intensity in the connected speech was measured from the reading of the Rainbow passage 

[22] to explore the relationship between different aspects of speech. Lastly, the self-rated Quality of Life 

(QOL) relevant to the verbal communication was measured by using the ten questions on the Voice-Re-

lated Quality of Life (V-RQOL) to contrast with the acoustic markers of produced speech/voice. The pres-

ent study adopted a mixed design with the Treatment or Control group as a between-subject factor and 

the time-course changes of verbal outputs over the 12-week research period as a within-subject factor.

materials anD methoDs 

Participants

The participants were recruited from the Parkinson Voice Project clinic in Richardson, Texas. The study called for

participants who are (1) diagnosed with idiopathic PD by neurologists specializing movement disorders, (2) 40 to
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80 years of age, (3) monolingual speakers of General American English (GAE), (4) right-handed, (5) hearing and 

vision within normal limits with or without corrections by self-report, and (6) not diagnosed with other neuro-

genic and psychiatric conditions that could affect the ability to follow the researchers’ instructions. Twenty-three 

participants completed the study, including 16 males and seven females, with ages ranging from 45 to 78 years old 

(Mage = 66; SD = 9) (Table 1). 

AGE PD Diagnosis Years between PD Diagnosis and Participation to 
the Present study

Treatment

TX1-M 65 2012 2
TX2-M 67 2006 8
TX3-M 77 2012 2

TX4-M 60 2009 5
TX5-M 62 2012 2
TX6-M 69 2013 2

TX7-M 78 2009 6
TX8-M 54 2012 3
TX9-M 68 2009 6
TX10-M 71 2012 3
TX11-M 76 2011 4
TX12-F 75 2013 1
TX13-F 58 2001 13
TX14-F 76 2012 2

TX15-F 63 2013 1
TX16-F 61 2014 1
TX17-F 58 2013 2

Control

CO1-M 45 2008 6

CO2-M 76 2008 6
CO3-M 63 2001 13
CO4-M 78 2014 1
CO5-M 56 2010 5
CO6-F 58 2012 2
Mean 66

 SD 9

Table 1:  Participants

Twenty-two participants are on Stage 1 of the Hoehn and Yahr Scale of the Parkinson’s disease stage [23], present-

ing with unilateral involvement of minimal funtional impairments. One participant was on Stage 2 of the Hoehn 

and Yahr Scale [23], presenting with bilateral involvement without impairment of balance. All participants contin-

ued their medications, as optimally prescribed by their physicians throughout the research period without chang-

ing the type or dosage. The participants could opt out of the therapy. Seventeen participants chose to enroll in the
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Treatment group, and the remaining six participants decided to be in the Control group. All participants completed 

consent process before participating in the study. 

Data Collection

The data were collected four times during the 12-week study period at equal intervals including (Time 1) baseline, 

(Time 2) the end of the 12 one-on-one therapy sessions of the SPEAK OUT!® program over four weeks, (Time 3) 

after four weekly group therapy LOUD Crowd® sessions, and (Time 4) after four more subsequent weekly group 

therapy LOUD Crowd® sessions. Despite the criteria-based approach of the SPEAK OUT!® program, all the par-

ticipants in the Treatment group attended three sessions per week over four weeks (12 sessions) regardless of 

the level of the progress they made. This uniform therapy schedule was enforced to maintain a consistent number 

of therapy sessions. Four ASHA-certified Speech-Language Pathologists (CCC-SLP) at the Parkinson Voice Project 

clinic administered the therapy sessions without knowing the purpose of the study. The participants in the Con-

trol group had four voice recording sessions over the 12-week study period without receiving the speech/voice 

therapy. 

For each participant’s four voice-recording meetings, efforts were made to keep the data collection at equal 4-week 

intervals and the meetings at the same time of the day. However, some participants could not follow the schedule 

precisely because of various health conditions or transportation arrangements. The data collection was carried out 

with a single participant at a time in a quiet room in the Parkinson Voice Project clinic in Richardson, Texas. 

One of the researchers (the first author) recorded the participant’s voice using two sets of recording devices. Each 

set consists of a laptop computer with a Solid-State Drive (SSD) and a desktop condenser microphone (Yeti USB 

Microphone) in the Cardioid mode. The microphone of one set was placed 30 cm from the participant’s mouth to 

measure the vocal intensity. The vocal intensity of the treatment group could potentially clip sound waveforms 

during the post-treatment phases. For the spectral analysis, waveforms with clippings could cause artifacts. There-

fore, the secondary microphone was placed farther from the primary one to ensure recording without clipping. 

The Audacity (v. 2.1.1) audio software program was used to directly record the participant’s voice data on the 

computers via attached microphones.

Materials

Voice Recordings: The same set of materials was recorded four times over 12 weeks. The set included (1) sus-

tained corner vowels for six seconds (/a/, /i/, and /u/), (2) the six sentences from the Consensus Auditory-Per-

ceptual Evaluation of Voice (CAPE-V) protocol [24, 25], and (3) the reading of the Rainbow passage [22] (Table 2). 

Three repetitions were recorded for the first two types of material, and one attempt for the third. The materials 

were presented in the random order for each session and participant to prevent an order effect [26].  The recorded 

materials were not included in The SPEAK OUT!® therapy program.  The only similar material to the therapy 

program was the phonation of the vowel /a/.  The SPEAK OUT!® therapy program includes the longest possible 

sustained /a/ phonation to improve the coordination of the speech breathing and phonation.
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The researcher prompted the participant to produce speech/voice or read the materials at his/her comfortable 

pitch and loudness levels. The beginning and end of the 6-second sustained vowel phonation were prompted by 

the researcher’s hand gestures to start and end. The materials were placed at the participant’s eye level to optimize 

his/her posture for voice production by properly adjusting a document stand. To ensure hydration, the researcher 

frequently reminded participants to sip water during the voice recording.  

Type Specific Materials
Passage Reading Rainbow Passage [22]

Sustained Vowel Phonation (for 6 seconds) /a/, /i/ and /u/

CAPE-V: Sentences [24,25]

“The blue spot is on the key again”

“How hard did he hit him?”

“We were away a year ago”

“We eat eggs every Easter”

“My mama makes lemon muffins”

“Peter will keep at the peak”

Table 2: Materials Used for Voice Recording

Quality of Life Perceptions: The participant’s perceptual ratings of their voice and its reflection on the quality 

of life were assessed by using the ten questions of the Voice-Related Quality of Life (V-RQOL) [27] (see Table 3). 

After presenting a sheet with the information about the participant’s rating options (Likert scale: 1 through 5), 

the researcher (the first author) read each question on the V-RQOL and recorded the participant’s responses. 

After the participant had finished answering all ten questions, the researcher reviewed each question to verify 

the participant’s responses.

Type Question
P I have trouble speaking loudly or being heard in noisy situations

P I run out of air and need to take frequent breaths when talking

P I sometimes do not know what will come out when I begin speaking

P I have trouble using the telephone (because of my voice)

P I have trouble doing my job or practicing my profession (because of my voice).

P I have to repeat myself to be understood

S I am sometimes anxious or frustrated (because of my voice)

S I sometimes get depressed (because of my voice)

S I avoid going out socially (because of my voice)

S I have become less outgoing (because of my voice)

Table 3: V-RQOL Questions [P: Physiological domain and S: Social-emotional domain] [27]
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Data Analysis

The Audacity (v. 2.1.1) audio software program was used to segment the recorded materials. The PRAAT Acoustic 

Analysis Software Program (v.6.0.08) [16] was used for acoustic analyses of the recorded voice/speech data. Four 

outcome measurements, including the vocal intensity, CPPS, AVQI, and V-RQOL, were examined and contrasted. 

The statistical analyses were carried out with IBM SPSS Statistics 24 (v.24.0.0.0). The significance level was set 

at p < .05. A series of repeated measure analysis of variance (ANOVA) was conducted using the group (Treatment 

group or Control group) as the between-subject factor and the recording phase (Time 1, 2, 3, or 4) as the with-

in-subject factor. When the assumption of sphericity was violated as assessed by Mauchly’s test of sphericity, the 

Greenhouse-Geisser correction was applied. When statistically different results were found in the within-subject 

factor, pairwise comparisons with Bonferroni corrections were computed to identify which pair of phases con-

tributed to the significant differences (i.e., Time 1 vs. Time 2; Time 1 vs. Time 3; Time 1 vs. Time 4, and so on). 

The results from the ANOVA analyses were further explored, with additional nonparametric analyses as needed.

results

Vocal Intensity

The vocal intensity was measured from the mean sound pressure level (dB SPL) of the “Rainbow Passage” [22] 

reading because the passage approximates the connected speech with multiple sentences and inflections required 

to make sense of the contents of the passage. Figure 1 shows the mean vocal intensity by group at each of the four 

recording phases. A repeated measure ANOVA (2 groups x 4 times) with Greenhouse-Geisser correction revealed 

a statistically significant interaction between the Treatment group and Control group over the four measurement 

periods, [F(2.18, 45.86) = 18.37, p < 0.001]. Vocal intensity was significantly increased over the four periods in the 

treatment group [F(3,48) = 41.619, p < 0.0005]. With the Control group, there was no significant effect of time on 

the changes of vocal intensity [F(1.75, 8.738) = 2.7, p = 0.125 ns]. For the Treatment group data, a series of pairwise 

comparisons were computed with the Bonferroni correction to adjust multiple comparisons. The pairwise compari-

son showed statistically significant differences between Time 1 vs. Time 2, Time 1 vs. Time 3, and Time 1 vs. Time 4 .

Several types of nonparametric tests were performed to further examine the ANOVA results. First, Mann-Whit-

ney U tests were used because the graph (Figure 1) shows the mean vocal intensity scores of the Control group 

at the baseline (Time 1) was higher than that of the Treatment group’s without overlaps. The result of the Mann-

Whitney U test identified that there was no statistically significant difference between the groups at Time 1 (p 

= 0.135, ns). Next, a Friedman test of differences was computed for each group. The test rendered a statisti-

cally significant change in the Treatment group across the four phases with the Chi-Square value of 32.08 (p 

< .001) and no statistically significant change in the Control group with the Chi-Square value of 6.60 (ns).
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Figure 1: Change in Vocal Intensity Measured at Four Phases Over the 12-week Research Period

The error bars show the Standard Error Mean (SEM). The Green solid line shows the result for the Treatment group, and the purple 

dotted line shows that for the Control group.

Smoothed Cepstral Peak Prominence (CPPS) Analysis

Using the PRAAT (v. 6.0.08) script developed by Maryn and Weenink [17], the Smoothed Cepstral Peak Prominence 

(CPPS) was computed to examine the change in the voice signal (Figure 2). The CPPS shows how one’s speech signal 

distance from the surrounding noise signals at the given moment. The greater figures of the CPPS reflect the more 

prominent voice signal over the noises. Maryn and colleagues [18] reported in the recent study that the mean CPPS 

figure of the normal voice was 16.77 or higher with a standard deviation of 2.08.

Results from the ANOVA with the Greenhouse-Geisser correction revealed a statistically significant interac-

tion between groups and times on the CPPS, [F(1.66, 34.82) = 6.48, p < 0.01]. There was a statistically sig-

nificant main effect of time on the change of vocal quality for the Treatment group [F(1.61, 25.83) = 15.28, p < 

0.001] with the Greenhouse-Geisser correction. There was no significant main effect on CPPS over time with 

the Control group [F(3,15)=1.543, p = 0.244, ns]. A series of pairwise comparisons with the Bonferroni correc-

tion was performed with the Treatment group data to identify where the significant change occurred. The pair-

wise comparison results showed statistically significant differences between Time 1 vs. Time 2 (p = 0.005), Time 

1 vs. Time 3, (p = 0.005), and Time 1 vs. Time 4 (p = 0.005). No significant difference was found in any combina-

tion of Times 2 through 4. A subsequent nonparametric test, the Friedman test of differences confirmed a statis-

tically significant change in the Treatment group across the four time points with the Chi-Square value of 16.27 

(p < .001), and no statistically significant change in the Control group with the Chi-Square value of 3.00 (ns).
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Figure 2: Change in the Strength of the Voice Signal, Measured by the Smoothed Cepstral Peak Prominence (CPPS) Figures

The figures show how prominent the voice signals were over the noises. In a recent study by Maryn and colleagues [18], the mean 

CPPS figure of normal voice was 16.77 or higher with a standard deviation of 2.08. The error bars show the Standard Error Mean 

(SEM). The Green solid line shows the result for the Treatment group, and the purple dotted line shows that for the Control group.

Acoustic Voice Quality Index (AVQI) Analysis

The AVQI was computed by using the PRAAT script developed by Maryn and Weenink [17]. According to Maryn 

and colleagues [18], an AVQI figure of 2.95 or lower indicates normal voice, with estimated sensitivity of 74% and 

specificity of 96%. The authors explained that almost all participants in their study with normal voice quality were 

correctly classified as such by using the AVQI scores lower than 2.95. A statistically significant interaction was identi-

fied between the group and four data collection phases on vocal quality, as measured by the AVQI figures, [F(17.67, 

39.70) = 9.34, p < 0.001], with the Greenhouse-Geisser correction. The Treatment group showed a statistically sig-

nificant main effect of time on the change of AVQI, [F(1.43, 22.84) = 20.24, p < 0.001], with the Greenhouse-Geisser 

correction. There was no significant effect of time on the change of AVQI for the Control group [F(3, 15) = 1.34, p = 

0.30, ns]. The pairwise comparisons with Bonferroni correction for the Treatment group data identified the statisti-

cally significant differences between Time 1 vs. Time 2 (p = 0.001), Time 1 vs. Time 3, (p = 0.005) and Time 1 vs. 

Time 4 (p = 0.001). No significant difference was found in any combination of Times 2 through 4. 

The ANOVA results were further explored with a series of nonparametric Friedman tests. Friedman test of differ-

ences rendered a statistically significant change in the Treatment group across the four time points with the Chi-

Square value of 30.60 (p < .001), but no statistically significant change in the Control group with the Chi-Square 

value of 3.40 (ns) (Figure  3). 
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Figure 3: Change in the Vocal Quality, Measured by the  Acoustic Voice Quality Index (AVQI)

AVQI is a multivariate voice quality measurement. A recent study by Maryn and colleagues [18] reported the AVQI scores lower than 

2.95 indicate normal voice. The error bars show the Standard Error Mean (SEM). The Green solid line shows the result for the Treat-

ment group, and the purple dotted line shows that for the Control group.

Voice-Related Quality of Life (V-RQOL) Analysis 

Participants provided information about the impact of their verbal communication to their lives by responding to the ten 

questions on the V-RQOL. As such, the V-RQOL data were collected four times during the 12-week research period. The 

questions in the V-RQOL are classified into two domains, including physiological functions (six questions) and social/

emotional functions (four questions) (see Table 3). The participant’s responses were collected in the format of a five-level 

Likert scale (see Table 3). Following the formula described by Hogikyan and Sethuraman [27], the collected raw data were 

converted into the V-RQOL indices. Prior to the statistical analyses, a series of Cronbach’s alpha was computed to inspect 

the internal consistency of the raw responses and the V-RQOL indices. The V-RQOL Index figures presented with a high 

level of internal consistency with the raw data, as determined by a Cronbach’s alpha of 0.85 and 0.83 for the physiological 

and social questions, respectively. The figures of the Cronbach’s alpha of 0.7 or higher are interpreted as reliable [28,29]. As 

the next step, a Pearson’s product-moment correlation was examined to assess the relationship between the responses to the 

questions in the physiological and social/emotional domains. There was a strong positive correlation between the responses 

for these two domains (r = 0.861). Therefore, the responses to all ten questions of V-RQOL were analyzed together without 

separating the physiological and social domains (Figure 4).
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There was no statistically significant interaction in the Treatment and Control groups in the quality of life perception, 

measured by the Voice-Related Quality of Life (V-RQOL), [F(1.72, 36.10) = 2.64, p = 0.09, ns]. The V-RQOL of the 

Treatment group presented with a statistically significant main effect of time on the change of the perception of the 

quality of life with the Green-Geisser correction, [F(1.67, 26.59) = 14.225, p <0.0005]. There was no significant main 

effect of time on the change of V-RQOL for the Control group [F(1.80, 8.97) = 3.47, p = 0.80, ns].

Figure 4: Change in the Voice-Related to Quality of Life (V-RQOL) indices.

V-RQOL contains ten questions related to physiological and social/emotional dimensions. The figure shows the total scores from all 

ten questions rated by the participants. The error bars show the Standard Error Mean (SEM). The Green solid line shows the result 

for the Treatment group, and the purple dotted line shows that for the Control group.

DisCussion

The goal of the present study was to quantify the changes in the quality of voice signals yielded from the voice reme-

diation program with domain-general instruction, “Speak with Intent.” The data collected from 23 individuals with 

PD were measured by the vocal intensity, CPPS, AVQI, and V-RQOL. The acoustic analyses of voice focused on the 

passage and sentence productions at the participant’s comfortable loudness and pitch level, instead of the maximum 

performance of sustained vowel productions.

The measured CPPS and AVQI [17] from the collected data at four points during the 12-week research period showed 

statistically significant interactions between the two groups. The CPPS and AVQI revealed statistically significant im-

provements in the voice signals with the Treatment group and almost no change in the Control group. The present
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study also measured vocal intensity as an essential acoustic marker of the voice remediation studies with PD. The 

improvements in vocal intensity with the participants in the Treatment group are in agreement with the results ob-

tained by the previous SPEAK OUT!® studies [13,11]. In contrast, the voice production with the participants in the 

Control group presented with moderate decline or no change.

The participant’s quality of life perception measured by the V-RQOL showed the increased scores with the partici-

pants in the Treatment group, consistent with the acoustic changes of their verbal communications. The results of 

the present investigation suggest that the “Speak with Intent” voice therapy guidance could improve the verbal com-

munication of individuals with PD in terms of the voice signals, vocal intensity, and the perception of the quality of 

life that is related to the verbal communication.

The caveats of the present study are that (1) the participants were not randomly assigned to the Treatment or 

Control group, and (2) the number of participants in these two groups was not balanced. The results of the present 

study need to be replicated with a higher and equal number of participants in each group before they are general-

ized. In addition, the data collected in the present study should be further analyzed in several ways. First, an external 

listener’s ratings of the vocal quality are necessary to examine whether the acoustically measured improved vocal 

quality by CPPS and AVQI agree with the changes perceived by human ears. Second, another acoustic measurement 

of the Formants Frequencies would explore the changes in the estimated vowel spaces of the three corner vowels 

over time.

According to Kent [30], the speech signals transfer four different types of references including linguistic, emotional, 

personal, and transmittal information. Linguistic information is unique in human communications. Emotional in-

formation is commonly utilized across different species. Listeners can identify the emotional states in the human 

speech as well as in the ways many other species make different sounds in a variety of modes. Personal information 

provides some identifiable characteristics such as age, personality, and sex of the speakers. Transmittal information 

suggests the environment in which the verbal communication takes place, such as at a quiet room or in the restau-

rant. Therefore, the normal voice should have well-defined linguistic information with the proper representation of 

the talker’s emotional state and personality without being negatively influenced by the transmittal environments 

[30: pp. 2-4]. 

Effective verbal communication is possible by enabling these multifaceted elements to function in harmony. There-

fore, it is essential for speech/voice remediation program to address the totality of voice signals as well as vocal in-

tensity. The “intent” instruction potentially enhances the sensory awareness to reflect the motoric behavior, speech, 

with strengthened voice signals.

ConClusion

Unlike the pharmacological studies, clinical research in behavioral science contains additional variables regard-

ing the way the remediation instructions and feedback are delivered. Motor Learning theories and principles were 
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tested extensively with the limbs, but not speech [31,32]. It is vital to investigate the effects of different types of

instructions and feedback methods on various speech learning and remediation conditions. Despite the limitations, 

the present study added evidence of the effects of voice remediation efforts and its impact on the perception of the 

quality of life for the individuals with PD.
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