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Summary: Background. Using their voices in inappropriate working conditions causes 

teachers to misuse their voices, because in order to be heard they need to force their voices. 

Objetive: This paper examines the effects of a short-term voice training program aimed at 

teachers.  

Methods: The pre- and post-training evaluations consisted of acoustic, aerodynamic and 

subjective measurements (VHI-10). 

Results: The findings indicate that the voice performance of teachers improves after 25 hours 

of training.  Specifically, significant changes are observed at the acoustic level, in 

fundamental frequency (Fo) and in frequency perturbation measures (Jitter, PPQ), as well as 

in subjective voice assessment using the Voice Handicap Index (VHI-10), in both the physical 

subscale (VHI P) and the total score (VHI T).   

Conclusions: This study confirms the effectiveness of the training program and discusses the 

most sensitive measures for evaluating the short-term effect of the change.  

Key Words: Voice training, teacher, acoustic measurements, aerodynamic measures, Voice 

Handicap Index.
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INTRODUCTION 

Various studies have shown that voice problems are more prevalent in teachers (57.7%) than 

in persons of other occupations (28.8 %)1-3. However, the scientific literature contains 

conflicting data regarding the prevalence of voice abnormalities, possibly because there is no 

commonly-accepted definition of this term4,5. Furthermore, the data on prevalence in teachers 

varies depending on the number of class hours, the individual’s specific characteristics, the 

type of teaching, the number of students, the acoustic conditions, etc.6-8   

Using their voices in inappropriate working conditions (high number of students or 

unsuitable acoustics, for example) causes teachers to misuse their voices, because in order to 

be heard they need to force their voices. This results in an increase in muscular tension and 

subglottic pressure during voice production, heightening the collision force of the vocal cords 

and producing a greater load in the biomechanism of the vocal fold tissue9. The result is often 

a vicious circle that leads to vocal trauma10. Furthermore, emotional factors and stress can 

increase the muscular tension of the larynx, giving rise to or exacerbating voice problems.11,12 

Generally speaking, the kinds of voice alterations that teachers experience tend to be 

preceded by long-term non-organic voice disorders that, if left untreated, can lead to larynx 

lesions such as polyps, nodules, edemas, etc.13, with the resulting professional and emotional 

impact14 in addition to the economic costs associated with teachers who need to take sick 

leave. Some teachers have relapses and their professional activity is again interrupted as a 

result of their voice problems, and some are even forced to change profession.15 

In contrast, the use of a healthy voice is an effective communication tool in the 

classroom, raising the teacher’s self-esteem and improving the individual’s perception of his 
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or her vocal and professional quality. This will lead to better general health and will reduce 

the personal, social and economic consequences of voice problems16. 

Despite the foregoing data, which points to the existence of a serious problem, official 

voice training programs (voice hygiene, vocal technique, etc.) are still rarely made available 

to future teachers during their training1,2,17-20 and even more rarely are they offered to teachers 

already exercising their profession. In consequence, some of them turn to voice training 

courses offered outside of their academic or professional setting, for which there is no data 

regarding effectiveness (pre- and post-training assessment, follow-up, etc). 

Moreover, in the scientific literature few studies look at the application of short-term 

voice training programs for teachers or future teachers 21-23 and most of the studies that do so 

primarily seek to determine the effect of different voice therapy programs on various voice 

pathologies. 

A further complication is that in the literature the terms “voice training” and “voice 

therapy” tend to be used interchangeably, since similar methodologies are used in both cases. 

However, according to Hazlett, Duffy, and Moorhead24, the term “voice training” refers to 

strategies aimed at preventing voice disorders and improving vocal health. The term “voice 

therapy” is preferred for programs designed to treat various voice pathologies. 

Voice training programs for persons who use their voice professionally (teachers, 

operators, radio/TV commentators, etc.) employ a wide array of methodologies. Some of the 

programs use exclusively direct training, which is based on vocal technique exercises and 

focuses on achieving an effective use of the voice. Other programs are based on indirect 

training, which consists of informing participants of a series of voice hygiene guidelines that 
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will help them take care of their sound-producing apparatus. Finally, in still other voice 

training programs, a combination of both direct and indirect techniques is used. 21,25  

The results obtained from studies using these methodologies vary considerably. Some 

studies have indicated that the most effective method is direct training, 21,25 since it brings 

improvements in voice parameters and therefore in voice quality. However, other studies find 

that the opposite is true, i.e. that indirect training has better results following the 

intervention.26  

There is also great variability in the length of the programs, generally depending on 

the objectives of each study 27,28. In fact, the ideal length of training programs has not yet 

been studied.  

 

All of this is compounded by the non-existence of standardized evaluation protocols in 

voice research literature29 and it is rare to find studies that use the same measurement tools. In 

short, all of these methodological aspects make it very difficult to compare studies24. 

With these considerations in mind, this study examines the effect of a 25-hour voice 

training program for teaching professionals. The study’s main objective is to help teachers to 

use their voice functionally and comfortably, which entails:  

a) A change in acoustic and aerodynamic parameters and also in their physiological 

correlates. 

b) A change in the self-perception of vocal capacity resulting from improved use of the 

voice, as evaluated with VHI-10. A topic that is increasingly being considered 

important when assessing the effectiveness of voice training programs is the self-

perception of vocal well-being by the participant.30,31 
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c) The evaluation tools used in this course will help determine whether they are sensitive 

in assessing the effectiveness of short-term voice training programs. 

 

METHODS 

Subjects 

Participating in the study were 116 teachers (85 women) aged between 25 and 55 years 

(average age 40.6 and standard deviation 7.8). All of the participants work as teachers at the 

pre-school, elementary or secondary school level, in various public schools in Granada, Spain 

and they have an average teaching experience of 14.7 years (SD = 7.9 years). They teach 5 

hours of class every day (25 hours/week) in classes with 25 students. The participants signed 

up as volunteers for our course, which was called “vocal training for teachers” and was 

offered by the Center for Teachers in Granada, a division of the Andalusian Ministry of 

Education, Culture and Sports. The purpose of the center is to provide teachers with 

complementary training on a variety of topics, including the occupational health of teachers. 

The center’s activities are free of charge and participation is voluntary. Given the potential 

benefits of the program used in this study, a restricted random assignment process was used to 

create groups in such a way that the experimental group included as many participants as 

possible without reducing its statistical power, while maintaining the proportionality of the 

sexes in the total sample. This criterion led to an experimental group of 94 teachers and a 

control group of 22. 

Experimental group: comprised of 94 teachers (69 women) who take the full 25-hour 

course over a period of 8 weeks.  The hours dedicated to each activity were as follows: lecture 
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(1 hour), posture education workshop based on the Alexander Technique (6 hours), 

mindfulness/stress-control workshop (6 hours), voice training and vocal hygiene education 

(12 hours). 

Control group: comprised of 22 teachers (16 women) who do not participate in the 

“vocal training for teachers” course. However, when our study ended they were invited to 

take the course the next time it was offered. 

Vocal training program 

The activities programmed in the “vocal training for teachers” course were taught by 

professionals with expertise in the different subjects covered. The specific content was as 

follows: 

a) Lecture on the mechanisms involved in phonation, vocal parameters (tone, intensity, 

timbre) and their physiological correlates, the genesis of voice pathologies, vocal hygiene 

education. Different methods were used to illustrate the content (videos, animations, 

software, etc.).  

At the end of the lecture all participants received a handout containing a vocal hygiene 

program that synthesized the guidelines appearing in most programs proposed in the 

literature.32-40 All participants were encouraged to follow these guidelines in their 

everyday activity. 

b) The Alexander Technique for posture education. This part of the program works with the 

body to obtain maximum naturalness and ease in voice production.41 The basis of the 

Alexander Technique is the postural relationship between the head, the neck and the 

shoulders, an aspect that has immediate repercussions on the state of the larynx and the 
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breathing apparatus and is also the essential factor in the coordination of the entire 

body.42,43 Two sessions are held, the first in groups of 30 participants and the second in 

groups of 15 participants. 

 

c) Mindfulness. This part of the program uses guided meditation. The idea is to help teachers 

become familiar with the physical and psychological effects of stress44 and to help them 

pay closer attention, minute by minute, to the thoughts, emotions, body sensations and the 

surroundings that play a role in their voice being functional or not. The workshop is 

comprised of two sessions, with groups of 30 participants. 

d) Vocal training and voice hygiene. This part of the program takes place in smaller groups, 

with 15 participants. The sessions are taught jointly by a speech-language pathologist and 

a singing instructor, both experts in the field of voice, who are fully trained and qualified 

to conduct the training sessions. These professionals do not participate in the pre- or post-

training assessments. The training takes place in four sessions, each lasting 3 hours. After 

each session, the participants are given activities to be practiced at home during the week 

and they are reminded of the importance of following the voice hygiene guidelines 

discussed at the beginning of the course. 

Vocal training exercises: To design the vocal training part of the program we turned to the 

techniques traditionally used in clinical practice. 32, 34, 36, 45-48 Attention was given to vocal 

technique in the spoken voice and in the singing voice, focusing on the following aspects: 

specific laryngeal relaxation, yawn-sigh method, chewing technique, voiced tongue vibration 

technique, diaphragmatic breathing, coordination of breathing with phonation, establishing 

and maintaining appropriate laryngeal tone, pitch variation and control, reducing vocal 

loudness, eliminating glottal attack, establishing optimal pitch, voice placement, developing 



7 
 

optimal resonance, maintenance and the generalization of optimal phonatory control to real-

life situations.  

 

Pre- and post-training assessment 

The assessments were performed by a voice professional who did not participate in any of the 

voice training activities. 

To measure the effect of the training, both groups were evaluated before beginning the 

course (pre-training evaluation) and at the end of the course (post-training evaluation). The 

control group did not take the course. The evaluation sessions of both groups took place in the 

afternoon, after a normal workday (5 hours of class), with the vocal overload that this brings 

with it. 

a) Acoustic evaluation. 

All recordings were made using a Sony ICD-SX35 (Tokyo) digital recorder with sampling 

frequency of 44.100 Hz and an AKG D 222 ED flat-response microphone in a quiet room. 

The microphone was situated at a standard distance of 12–15 cm from the lips and was 

directed towards the mouth at an angle of approximately 30–45 degrees.  Participants were 

instructed to sustain the vowel /a/ at its usual pitch and comfortable loudness, for 

approximately 5 seconds.  

A mid-3-second segment of each vowel prolongation was subjected to acoustic analysis 

using the Praat software ver. 5.4.04.49 The acoustic measurements evaluated were: a) 

fundamental frequency (F0 Hz); b) frequency perturbation: local jitter (Jitter %), RAP jitter 

(RAP %), ppq5 Jitter (PPQ %); c) amplitude perturbation: local shimmer (Shimmer %); d) 

noise measurement: mean noise-to-harmonics ratio (NHR) 
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b) Aerodynamic evaluation. 

Maximum phonation time (MPT) /a/: the participant was situated standing with his or her 

arms hanging at the sides. He or she was instructed to maintain the vowel /a/ as long as 

possible with a comfortable and spontaneous pitch and loudness, after a deep breath. 

c) Voice Handicap Index-10 (VHI-10). 

This questionnaire was used to evaluate the self-perception that teachers have of their 

voice problems, in the emotional, functional and physical dimensions. The Functional 

subscale (VHI F) refers to a voice disorder, the Emotional subscale (VHI E) refers to the 

person’s affective responses to a voice disorder, and the Physical subscale (VHI P) refers 

to laryngeal discomfort and voice output. The VHI T reflects the Total score. The VHI-10 

questionnaire50 has been adapted for the Spanish population by Nuñez-Batalla.51 It is 

comprised of 10 items with five possible answers (0 = never, 1 = almost never, 2 = 

sometimes, 3 = almost always, and 4 = always). The responses to each item are graded 

from zero to four. At the end, the results are added up and the final score can range from 0 

to 40 (VHI- 10 Total).  

RESULTS 

All statistical procedures were conducted using IBM SPSS for Windows v 21.0 (Armonk, 

NY: IBM Corp.). The analysis was performed as follows. First we computed the normalized 

change of measures as (POST-PRE)/PRE, so that positive values indicated that the parameter 

was higher at the POST than at the PRE measure and 0 meant that the parameter value was 

the same at both measurement times. Second, we submitted the change ratios for F0, Jitter, 

RAP, PPQ, Shimmer, NHR and MPT to a between groups single-factor MANCOVA, gender 

being the covariate. Third, we computed separate ANCOVAs, gender being the covariate, for 
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each measure to test for group differences in each measure. We also performed separate 

ANCOVA with the same factor and covariate for the different VHI measures.  

Acoustic and aerodynamic measurements 

Descriptive statistics for each measure are displayed in Table 1. 

INSERT TABLE 1. 

The MANCOVA for the F0, Jitter, RAP, PPQ, Shimmer, NHR, MPT yielded only 

significant effects of Group, Wilks' Λ=.774, p=.001, η²p=0.226. The ANCOVAS showed that 

normalized POST-PRE changes (Table 2) were larger for the Experimental group than for the 

Control group for F0 (p<.02), more negative for the Experimental group than for the Control 

group for Jitter (p<.03), and PPQ (p=.05).  The effect of gender did not reach the significant 

threshold, Wilks' Λ=.958, p=.905, η²p=0.042. 

INSERT TABLE 2. 

Voice Handicap Index-10 (VHI-10) 

Some 14 participants did not adequately fulfill the subjective measures and were therefore 

excluded from the following analysis.  

The descriptive statistics for the pre- and post-evaluation of the VHI-T and of the 

functional (VHI F), physical (VHI P) and emotional (VHI E) dimensions by group are shown 

in Table 3. 

INSERT TABLE 3. 
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The ANCOVA for the dimensions and the overall VHI score, as well as the 

descriptive stats by group, appear in Table 4. 

INSERT TABLE 4. 

DISCUSSION 

The effectiveness of a 25-hour vocal training program for teachers was studied. Post-training 

evaluations revealed significant improvement in acoustic measures (Fo, Jitter, PPQ) and also 

in the subjective assessment of the voice using the VHI-10 (VHI T and VHI P).  

Effect of the training on acoustic measures  

The change in the acoustic measures following the vocal training program indicates 

improvement in the quality of the teachers’ voices. In fact, an increase is found in the 

fundamental frequency (Fo), a parameter that tends to be low in persons with voice 

impairments.52-54 Fo has even been considered a measure of treatment effectiveness55 since it 

usually improves significantly in treatment programs, regardless of the methodology used.56-58  

This change in acoustic measures detected in our study has major repercussions on the 

vocal mechanism, since it may be related to a reduction in the fatigue accumulated in the 

vocal cord tissue, in spite of the intense vocal activity that our participants engage in every 

day. In fact, some authors have found that the perturbation measures increase after a day of 

work, as shown by comparing the measures taken early in the day to the measures taken at the 

end of the day.59,60  It has also been shown that vocal loading in teachers causes alterations in 

the Fo and in different acoustic and spectral measures.7, 61, 62 Other studies indicate that the 

increase is mainly in shimmer and jitter.63,64 However, the type of parameter that undergoes 
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change varies from study to study because of the different methodologies used, such as the 

amount of vocal load and vocal fatigue.65 

 

Effect of the training on the aerodynamic measures 

Most studies evaluating the effectiveness of voice training programs for future teachers, 

journalists, actors56, 21, 66, 23 find that the intervention has a positive effect on acoustic and 

aerodynamic measures. However, given the methodological variability and the different aims 

of each program (training versus treatment, length, type of evaluation, characteristics 

and number of participants, etc.), it is not possible to compare or agree on the sensitivity 

of one type of measure over another, whether acoustic or aerodynamic. 

So, with respect to aerodynamic measures, in the literature we find that MPT 

following treatment or training shows a high degree of variability in the results. For example, 

in the study by Treole and Trudeaur67 the MPT does not change after voice therapy in 

women with nodules on their vocal cords. Similarly, the study by Chen, Hsiao, Hisiao, Chung 

and Chiang68 finds that the MPT does not improve after resonant voice therapy applied to 

female teachers.  

In our study we do not see significant changes in the MPT following the voice training 

program. There are several possible reasons for this: 

In the first place, since the primary aim of our vocal training program was for teachers 

to learn to use their voice comfortably and effortlessly, it may be that they did not perform the 

task with their maximum potential, so as not to force their vocal mechanism (thereby 

fulfilling the course objective). This was also found by Awan and Ensslen69 in their 2010 
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study with singers. They did not find significant differences in MPT between trained and 

untrained singers. These authors believe that the trained singers did not use their maximum 

potential while performing the task because they were reluctant to generate tension in their 

vocal mechanism69. In this respect, there are studies in which the MPT actually falls after 

training, because while the task is being performed there is less glottic resistance and a more 

relaxed posture of the vocal cords.70  

In the second place, in our course, the vocal training lasts just 12 hours and it may be 

that more training sessions are necessary to significantly increase the MPT following the 

intervention, as Timmermans, De Bodt, Wuyts and Van de Heyning71conclude after 

finding that the MPT improves significantly after 18 months of training, not before.  

In addition, although in our study the MPT is evaluated at the end of the course (25 

hours), this activity is not specifically trained in our voice training program. It may be that the 

MPT must be trained specifically in order to produce a significant change, as suggested by 

Neiman and Edeson,72 who believe that the MPT increases in accordance with the number of 

trials.  

These conclusions suggest that future research is needed to determine whether it is 

worthwhile to use this aerodynamic measure routinely to evaluate the results of voice therapy, 

as some studies have suggested.73,67 

Vocal Self-Evaluation  

While the course was taking place, the teachers continued their normal teaching activity, 

meaning that a great deal of effort and vocal loading were experienced daily.  However, in the 

post-training evaluation the teachers reported perceiving improvements in the Voice Handicap 
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Index, in both the total score (VHI T) and the physical subscale (VHI P), which means that 

the training improved their vocal well-being. 

Also, item P5 (“ I feel as though I have to strain to produce voice”) of the physical 

subscale obtains the highest percentage of points in the group that receives training, with 

respect to the control group (P5: 49% vs. 27%, p=.04). This means that most teachers, after 

completing the course, perceive that the voice is produced with less effort, despite the high 

demands of their professional activity. This overall improvement in the VHI-10 assessments 

might be related to a reduction in perceived vocal fatigue, which is also supported by the 

acoustic changes detected in our study. 

In addition, in our study it can be seen that the VHI-10 is sensitive to the change 

perceived in the voice following short periods of vocal training. Along these lines, Roy et al.38 

achieve a significant reduction in VHI scores after 6 weeks of direct training with teachers. In 

addition, Chen et al.68 find a significant improvement in the VHI-P after 8 weeks (90 

minutes/week) of voice therapy aimed at teachers. In contrast, in the study conducted by 

Timmermans et al.71 it was found that the E scale of the VHI improved only after 18 

months of training, suggesting that this measurement improves with time and not with 

training.28, 74 The reasons behind the differences found in the studies cannot be specified 

because the two use different methodologies, making comparison difficult. 

Certainly, a voice problem is not just a set of clinically-observable physical symptoms, 

it also includes self-reported symptoms that may have physical, social, emotional and 

professional repercussions.6, 75 All of these aspects are reflected in the International 

Classification of Impairments, Disabilities and Handicaps, proposed by the World Health 

Organization,76 which suggests that when a person reports having voice difficulties, he or she 
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must not be doubted or refuted. In consequence, as the evaluation and treatment are planned, 

it is important to keep in mind not just what is seen and what is heard in the voice, but also the 

information that the individual perceives about his or her own voice.77,78  

CONCLUSIONS 

This study has demonstrated that vocal training has helped to protect the organs of the larynx 

from the fatigue and vocal loading often experienced by teachers,58  as seen in the positive 

changes occurring in the self-perception of the voice and also at the acoustic level. 

The changes in the acoustic measures are associated with changes of a physical nature, 

characterized by an improvement in the micro-instability in vocal cord vibrations in the short-

term,49,79-82 and also a better balance of the length, mass and tension of the vocal cords, which 

contributes to a reduction in vocal fatigue. All of these aspects have had clear repercussions 

on the self-perception of the participants, who find that their voice difficulties have improved 

(VHI T) and that their voice is produced with less effort, as shown by the physical subscale 

(VHI P), especially with the greater weight of item P5. 

The tools used in our study to evaluate the effectiveness of the training have been 

shown to be very sensitive to short-term changes (after 8 weeks). Furthermore, the 

methodology (protocol) followed has been very effective, inasmuch as the objectives sought 

have been met in a short period of time and at little economic cost. 

In future research it would be valuable to do some follow-up on this study, to 

determine whether the changes resulting from the vocal training program last over time.  

Finally, to make the prevention and treatment of voice disorders in teachers more effective, in 

addition to influencing and improving aspects specific to vocal health it would be important to 
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act on variables in the area of occupational safety that have repercussions on the vocal health 

of teachers, such as the acoustics of the classrooms, the degree of environmental humidity, the 

number of students in the class, etc.83  
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Table 1. Descriptive stats for measures (acoustic and aerodynamic) and group. 

  PRE POST 

  95% CI 95% CI 

Variable Group Mean SEM LL UL  Mean SEM  LL UL 

F0 Experimental 171.297 4.461 162.442 180.151 187.698 4.690 178.390 197.006 

 Control 170.033 8.699 151.943 188.122 170.507 8.879 152.043 188.971 

Jitter Experimental .510 .041 .428 .592 .358 .016 .326 .389 

 Control .541 .059 .418 .664 .533 .048 .434 .632 

RAP Experimental .294 .025 .245 .343 .202 .010 .183 .222 

 Control .318 .043 .228 .408 .305 .035 .231 .378 

PPQ Experimental .311 .026 .259 .362 .214 .009 .196 .233 

 Control .333 .040 .249 .417 .311 .031 .246 .376 

Shimmer Experimental 4.144 .343 3.463 4.825 3.669 .301 3.073 4.266 

 Control 4.127 .756 2.554 5.699 3.184 .622 1.889 4.478 

NHR Experimental 3.693 .661 2.382 5.004 4.353 .751 2.862 5.844 

 Control .082 .018 .045 .118 .063 .020 .022 .105 

MPT Experimental 14.031 .517 13.006 15.056 13.320 .520 12.287 14.352 

 Control 13.113 1.255 10.502 15.724 13.477 1.198 10.987 15.968 

Note. CI= Confidence Inervals; SEM = Standar Error of the Mean, LL = 95% CI lower limit, UL = 95% CI upper 

limit 
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Table 2. Change rates for each measure (acoustic and aerodynamic) according to group.  

        95% IC   

Variable Group Mean SD LL UL Significance 

F0 Control 0.003 0.034 -0.064 0.071 0.02 

  Experimental 0.111 0.016 0.079 0.143   

Jitter Control 0.188 0.106 -0.022 0.399 0.03 

  Experimental -0.134 0.05 -0.233 -0.034   

RAP Control 0.239 0.138 -0.034 0.511  .06 

  Experimental -0.104 0.065 -0.233 0.025   

PPQ Control 0.154 0.108 -0.06 0.369 0.05 

  Experimental -0.138 0.051 -0.24 -0.036   

Shimmer Control -0.124 0.106 -0.333 0.085   

  Experimental -0.016 0.05 -0.115 0.083   

NHR Control 0.122 0.32 -0.511 0.755   

  Experimental 0.184 0.151 -0.115 0.484   

MPT Control 0.043 0.052 -0.061 0.147   

  Experimental -0.07 0.025 -0.119 -0.021 0.03 

Note. 95% confidence intervals are used to determine the significance of each average change rates 
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Table 3. Descriptive stats for VHI, measurement time and group. 

   PRE   POST 

   95% CI 95% CI 

Variable Group N Mean SEM LL UL Mean SEM LL UL 

VHI F Experimental 84 10.92 0.42 10.07 24.07 10.11 0.36 9.38 22.15 

Control 18 9.83 0.82 8.18 19.91 9.94 0.67 8.60 20.10 

VHI P Experimental 84 7.56 0.32 6.93 16.79 6.46 0.26 5.93 14.33 

 Control 18 7.22 0.69 5.84 14.64 6.67 0.57 5.53 13.50 

VHI E Experimental 84 4.25 0.24 3.78 9.74 4.01 0.21 3.58 9.15 

 Control 18 3.50 0.34 2.83 7.10 3.56 0.40 2.76 7.22 

VHI T Experimental 84 22.73 0.86 21.00 50.02 20.58 0.75 19.08 45.14 

  Control 18 20.56 1.68 17.18 41.61 20.17 1.44 17.27 40.78 

Note. CI= Confidence Intervals ; SEM = Standar Error of the Mean; LL = 95% CI lower limit; UL =95% CI upper limit 
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Table 4. Change rates for each measure according to group.  

VHI-10 Group Mean SEM LL UL Significance 

VHI F Experimental -.031 .029 -.089 .026  

 Control .057 .049 -.046 .160  

VHI P Experimental -.092 .036 -.164 -.020 .05 

 Control -.035 .061 -.164 .093  

VHI E Experimental .008 .035 -.061 .077  

 Control .062 .108 -.166 .291  

VHI T Experimental -.063 .024 -.111 -.014 .05 

  Control .011 .039 -.071 .094  

Note. 95% confidence intervals are used to determine the significance of each average 

change rates. 
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