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Summary: Purpose. The purpose of the present investigation was to compare the voices of post-therapy dys-
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phonic participants with participants who have normal voices to determine how close the corrected voices
approached normal vocal levels. The present investigation is a follow-up to the authors' previous research in
which dysphonic participants, with voices ranging from moderate-to-severe dysphonia, were evaluated pre- and
post therapy using the Dysphonic Severity Percentage scale and the interval scale.
Methods. In the present study, five raters, three speech-language pathologists experienced in assessing dysphonia,
and two trained speech-language pathology college students evaluated 20 participants with normal voices under the
same two conditions as those of the corrected participants—when reading a paragraph aloud and during spontane-
ous speech. While listening to the recordings of the normal voices, the raters tallied any dysphonic syllables pro-
duced by the participants to obtain a Dysphonic Severity Percentage for both paragraph reading and spontaneous
speech. The raters also evaluated the normal voices on the interval scale. These data were compared with those of
the post-therapy participants, who were evaluated under the same conditions and methods pre- and post therapy.
Results and Conclusion. The dysphonic participants' voices improved significantly post therapy in comparison
with their pretherapy result; their improvement, however, was not commensurate with the voices of the normal
participants, and the data showed a significant difference between the two groups. Both evaluation scales reflected
a high agreement among raters.
Key Words: Dysphonic Severity Percentage (DSP)−Interval scale−Post dysphonic participants−Participants
with normal voices−Experienced raters.
INTRODUCTION—REVIEW OF THE LITERATURE
According to Ramig and Verdolini,1 research has shown
mounting evidence of the benefits of voice disorder treatment
by speech-language pathologists (SLPs). These authors state
that it is critical to note whether the voice disorders result
from functional, organic, or psychological factors, or any
combination of the three factors. Phonotraumatic behaviors
include excessive throat clearing, shouting over background
noise, and screaming. Furthermore, voice disorders may also
be the result of stress, personality disorders, or conversion
reactions. The inability to perform a certain job secondary to
impaired vocal functioning can be referred to as a handicap.
Dysphonia caused by misuse and hyperfunction can result in
vocal fatigue or a total loss of voice. Studies have shown that
voice treatment can eliminate the need for surgical interven-
tion, which may not be effective overall.1

Hasanvand et al2 stress that, when evaluating voice disor-
ders, it is important for SLPs to assess both continuous
speech and sustained vowels to obtain a full picture of the
client's vocal pattern. Because continuous speech allows for
evaluation of the client's everyday vocal patterns, timed
assessments are not applicable in this case. According to the
authors, timed assessments (eg, s/z ratio) are not appropri-
ate for the identification of vocal characteristics that need to
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be targeted in treatment. Voices that are considered normal
have both periodic and harmonic frequency acoustic sig-
nals, whereas disordered voices are classified as nonhar-
monic. Although an auditory perceptual assessment plays a
key role in diagnosing voice disorders, it is a subjective mea-
sure.2 Ghio et al3 stated that the most common aspects
assessed in voice examinations are roughness, grade (overall
grade of hoarseness), strain, and asthenia. These authors
argue that it is problematic to use prolonged vowels, as this
method does not incorporate everyday speech.

Voice rating scales have been used to determine the severity
of dysphonia. For example, the equal appearing interval scale
can range from one point to five points, with one point being
least severe and five points being most severe.4,5 According to
Patel et al,6 the units on a scale must be clearly defined for
inter-rater consistency, and different raters may interpret the
units on a scale differently.7 Another type of rating scale is the
Consensus-Auditory-Perceptual-Evaluation of Voice (CAPE-
V, described by American Speech-Language-Hearing Associa-
tion) is an analog scale in which raters assess both overall
severity of the dysphonia and specific dysphonic characteristics
(ie, roughness, breathiness, strain, pitch, and intensity or loud-
ness). “The rater subjectively judges the degree of perceived
deviance from the norm on a continuum from 0 to 100 for sus-
tained vowels, sentences, and running speech.”8 The Oveall
grade of vocal hoarseness, roughness, asthenia, strain scale
GRBAS is also a clinically based scale that is a four-point
scale from 0 (normal) to 3 (extreme). The rater assigns a num-
ber that represents mild (1), moderate (2), and severe (3): in
this scale, the G represents the overall grade of vocal hoarse-
ness, as well as the specific parameters of rough (R), breathy
(B), asthenic or weak (A), and strained (S).9
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Perceptual rating scales are subjective and thus open to
biases and variability.7,10 In terms of voice evaluation tech-
niques, Schaeffer11 evaluated clients using the Dysphonic
Severity Scale (DSP) scale pre- and post therapy, as this
method assessed the participants' continuous speech (typed
by the principal investigator), as well as a paragraph read
aloud by the participants. The raters circled only the dys-
phonic syllables, thus making it easier to evaluate these voi-
ces perceptually; that is, the evaluators simply had to
identify if dysphonia was present or not present in the sylla-
bles of the voice samples. This perceptual rating scale used
with spontaneous speech and a read-aloud paragraph illus-
trated a high degree of inter-rater reliability and consistency
among experienced raters and trained student raters, possi-
bly because the raters focused and circled only those areas
(while listening to the recordings) where dysphonia was
present. This assessment was performed for voices in the ini-
tial research (pre- and post therapy of the participants),
using raters experienced with voice and trained student
raters, pre- and post therapy. As noted, perceptual evalua-
tion of dysphonia, using the DSP scale, indicated high reli-
ability among raters (0.901) for both experienced raters and
trained student raters. Because raters could selectively listen
to the syllables in the content to tally a percentage of dys-
phonia (pretherapy),11 the DSP method reduced subjectiv-
ity. An interval scale confirmed the DSP results.

Kreiman et al10 state that, in the process of rating vocal
quality, it has been found that multiple factors affect listener
perception. For example, internal standards may give rise to
biases in judging vocal quality; that is, listeners have compara-
ble internal standards for normal voice related to experiences
in daily interactions; inexperienced raters tend to judge dys-
phonic voices with their “normal” internal standard, whereas
experienced raters have a separate standard for dysphonic voi-
ces because of their exposure to the target population. Train-
ing, however, may help create a new standard for
inexperienced raters. Additionally, “listener drift” can also
affect ratings. For example, a moderate voice may be rated as
more severe when preceded by mild voices. The units on the
scale must be clearly defined to increase inter-rater consistency.

Eadie and Baylor12 found that after the training of stu-
dents in the perception of dysphonia, inter-rater reliability
was least variable for overall severity and improved on vow-
els with regard to roughness and breathiness. These authors
contend that the training program has an effect on listener
reliability. Listeners must be consistent in their evaluation
of voice and use the scale the same way each time. These
authors contend the aspects that can contribute to variabil-
ity are sample size, errors in specificity, and clarity of the
rating scales. Methods of training may also contribute to
the variability in raters' decisions.

Researchers have also postulated that variability may be
attributed to the sample size of experienced raters in the
studies, which typically range from one to three raters.
Additionally, errors in specificity and clarity of the rating
scales, as well as methods of training that differ between
studies, may add to the variability in the findings.6,7
De Bodt et al9 presented voice samples to both experienced
and inexperienced ear, nose and throat (ENT) doctors and
SLPs. Voice samples were rated on the GRBAS scale. Reli-
ability was strongest for the G (grade) parameter than for the
S (strained) parameter on the GRBAS scale. The results sug-
gest that listeners, especially inexperienced listeners (ie, both
ENT and SLPs), have difficulty isolating discrete aspects of
voice (eg, breathiness and roughness). Kreiman and Gerratt13

highlight the difficulty of isolating individual parameters of
voice, thus undermining the validity and utility of such rating
scales. Moreover, listener agreement was found to be higher
for more mild and severe voices than for moderate ones, as
there are few options on the end points of the rating scale.
Eadie and Doyle14 also support the use of a scale that assesses
the overall severity of voice samples.

The Dysphonic Severity Percentage (DSP) is aimed at
obtaining specific quantitative percentages of dysphonia by
tallying the number of dysphonic syllables in a 100-syllable
paragraph of spontaneous speech and in a paragraph read-
ing of 122 syllables of written samples. The raters indepen-
dently listen to the recordings of dysphonic voice samples
and focus on and circle the dysphonic syllables on the writ-
ten samples. Voice characteristics such as breathy, strained,
and rough are circled but not specifically named, as they are
components of the overall percentage of dysphonia.

As an attempt to increase reliability in voice ratings and
adjust internal standards, many studies suggest the use of
external reference standards, known as anchors. These studies
demonstrated that anchors help increase inter-rater reliability
among inexperienced raters. For example, Gerratt et al15 pre-
sented 12 experienced raters with anchored and unanchored
stimuli (rated roughness of synthesized voice stimuli). Overall,
results indicated increased inter-rater reliability on anchored
stimuli. Chan and Yiu16 studied the effects of anchors, train-
ing, or both (ie, anchors and training) on the reliability of
raters using a 100-mm visual analog scale. Results indicated
that pairing anchors with training improved reliability in rat-
ing dysphonic voices. In a second study conducted by Chan
and Yiu,17 anchors and an alternative training method were
used to evaluate breathiness in vocal stimuli. Both methods
resulted in increased perceptual accuracy in inexperienced
raters. Eadie et al18 investigated the use of anchors and the
effects of listener experience on the evaluation of dysphonia.
These authors found that anchors increased consistency in rat-
ing, as well as inter-rater reliability. Although experience did
not significantly affect the evaluation of dysphonia when using
anchors, there was a slight decrease in inter-rater variability.

According to Hasanvand et al,2 cepstral peak prominence
and cepstral peak prominence—smooth are frequency meas-
ures developed to identify breathiness and roughness in vocal
quality. These measures have been shown to work in continu-
ous speech and prolonged vowel production: normal voices
have a higher cepstral peak that is farther from the regression
line than a disordered voice, whereas a disordered voice has a
shorter peak or is close to the regression line.

A study by Aghajanzadeh et al19 examined how the fol-
lowing factors influence or are related to the perceptual
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assessment of different types of dysphonia: vital capacity,
maximum phonation time (MPT), and phonation quotient.
For example, professionals can assess how participants with
dysphonia use respiration, the degree of effort exerted for
phonation, and compensatory strategies. Assessing these
factors can provide SLPs with information about the client's
physiological context of phonation. To evaluate aerody-
namic status, MPT, phonation quotient (determines average
sufficiency of the glottis), and vital capacity may be incorpo-
rated in the evaluation.

Lin et al20 found “a significant correlation between acous-
tic measurements and self-reported dysphonic symptoms.”
A study by Schaeffer and Kim21 showed that the Phonatory
Aeryodynamic System reflected measurements (eg, pitch,
airflow rate, and sound pressure level) that were consistent
with participants' reports of their dysphonic symptoms.
Schaeffer and Kim's study included data on pre- and post
stimulation. The same measurements were taken after stim-
ulation, and an improvement in the values toward normal
was reflected in the data. Furthermore, the participants
reported a reduction in a strained voice and easier phona-
tion.
NEED FOR THE PRESENT RESEARCH
Research that compares post-therapeutic phonotraumatic
voices with normal voices is unavailable or scarce. There is
a need to measure how close post-therapeutic voices can
approach normal voice production to increase understand-
ing regarding the components of dysphonia. The present
research, therefore, compared post-therapeutic participants
with participants with normal voice. The DSP scale and the
interval scale were selected (as in the initial research) to
determine if the DSP and the interval scores of corrected
dysphonic participants22 matched the DSP and the interval
scores of participants with normal voices, using the same
122-syllable paragraph and the 100-syllable spontaneous
speech sample of the normal group.

The following questions were asked:

1. How do the DSP and interval scale results of post-ther-
apeutic participants compare with the results of partici-
pants with normal voices?

2. Was there agreement between the interval scale and the
DSP scale results with regard to the normal group?

3. Was the inter-rater agreement strong?
METHODS
Experienced SLPs with 10 or more years of experience with
voice disorders listened to 20 participants (primarily stu-
dents) with normal voices, aged 20−46 (one participant),
with a mean age of 26.25. These participants were recruited
from Brooklyn College and agreed to participate in the
research. Exclusion criteria were respiratory problems, neu-
rologic difficulties, reflux, and smoking. A spontaneous
speech sample was taken from the normal group to be com-
pared with the sample from the post-therapy group.
Moreover, all the participants with normal voices read the
same paragraph, “Arthur the Shirker” (Appendix), into a
tape recorder (SONY Corporation, Shanghai, China) as did
the post-therapy group. The paragraph consisted of 122 syl-
lables, and the spontaneous speech sample consisted of the
first hundred syllables. Voice samples were obtained in a
quiet room on a SONY tape recorder with a Compaq
microphone (Deskpro 6000EP Series, Shanghai Shuai Yin
electronics Co. LTD); the distance between the microphone
and the participants was 10 cm or 5 inches from the mouth,
as per McManus.23 The content was orthographically tran-
scribed to obtain a written sample of the participants' voices
during spontaneous speech. All experienced raters agreed
that the voices of these participants were normal.

In the original research, there were 10 dysphonic partici-
pants (three males and seven females) with moderate-to-
severe phonotrauma. The ages of these participants with
phonotrauma ranged from 21 to 48 years, with a mean age
of 33.4 years. These participants all received an ENT exami-
nation before participating in the study and met the follow-
ing criteria: negative medical histories (except for
dysphonia), no respiratory problems, ability to read and
speak English, no previous training in singing, and no his-
tory of smoking.11

For the investigation, each participant gave a sample of
his or her spontaneous speech and read the paragraph as
well. As noted, the spontaneous sample consisted of the first
100 syllables, and the paragraph consisted of 122 syllables.

All the participants significantly improved their voices.
Therapy took place in semester or about 4 months. As noted
under Limitations, retesting after a period in which the par-
ticipants use their voices correctly, may result in normal lev-
els. Regression into old habits is a possibility, and some
may have to return to therapy for a period to obtain
improved levels of motivation and vocal use.

In the original pre- and post-DSP study, the authors mea-
sured the first 100 syllables of the spontaneous speech sam-
ple and 122 syllables of the paragraph (see Appendix) pre-
and post therapy to obtain a percentage of dysphonia by
counting the dysphonic syllables. The “frequency” compo-
nent of the stuttering severity index was adapted to obtain a
percentage of dysphonia by counting the dysphonic sylla-
bles. In accordance with the protocol, the participants with
normal voices also gave a spontaneous speech sample and
read the same paragraph. For the normal group, the DSP
and the interval scale results were calculated and compared
with the data of the post-therapy group.11

With regard to the interval scale, the raters in the present
study listened to the tapes of the participants' voices, keeping
the interval scale in front of them, and circled the number on
the scale that represented their (raters') perception of the
voice quality. There was high agreement among the raters.
The raters in the original study used the interval scale in the
same manner to rate the pre- and post-therapeutic groups.
The raters in the original study and in the present study were
in agreement, as seen by the mean in the interval scale. In the
present research, the raters also used the DSP scale to rate



TABLE1.
Interval Scale

Mean Standard Deviation

Normal voices 0.285 0.237
Pretherapy voices 4.0 1.03
Post-therapy voices 1.7 0.978

581.e4 Journal of Voice, Vol. 33, No. 4, 2019
the normal voices, and there was no circling of dysphonic syl-
lables. The few instances of glottal fry on the interval scale
kept the normal participants from having a perfect score.
The result on the DSP for the normal group confirmed that
none of the syllables were considered dysphonic, despite the
instances of glottal fry on the interval scale.
RESULTS
An independent t test revealed a significant difference (.001
level) between the normal voices and the post-therapeutic
voices on the interval scale for overall voice quality, despite
the significant vocal improvement in the dysphonic partici-
pants' voices, as illustrated in Table 1 and in Figure 1. The
voices of the post-therapeutic group improved significantly
on the interval scale and received a mean of 1.7 (down from
a mean of 4.0). The raters were told to circle only dysphonic
syllables (eg, rough, strained, pressed, breathy, and hoarse)
on the DSP and to rate the general voice quality of the nor-
mal group on the interval scale. The normal voices received
a mean of 0.285 secondary to intermittent glottal fry
because a few of the normal participants used intermittent
glottal fry. The raters, therefore, did not rate the normal
group with a perfect score on the interval scale with regard
to general voice quality. As noted, glottal fry (especially
intermittent glottal fry) is not considered dysphonic by
Boone et al24 and Colton and Casper.25 Furthermore, none
of the raters circled any dysphonic syllables on the DSP for
the normal group. In the initial study,22 the post-therapeutic
FIGURE1. Interval scale comparisons of pretherapy, post-ther-
apy, and normal voices.
group improved significantly regarding the reduction of dys-
phonic syllables on the DSP scale22 and demonstrated no
glottal fry pre- or post therapy.
DISCUSSION
There is little or no literature comparing postvoice therapy
participants with participants with normal voices. The discus-
sion will focus, therefore, on the results of the present study's
findings. The purpose of the present investigation was to
compare the voices of post-therapy dysphonic participants
with participants who have normal voices to determine how
close corrected voices approached normal vocal levels.

The results of the research indicated a significant differ-
ence between the corrected dysphonic group and the partici-
pants with normal voices on the interval scale despite the
vocal improvement in the dysphonic group's voices post
therapy; that is, the corrected dysphonic group did not reach
the level of the normal group on the interval scale. A few of
the participants in the normal group exhibited intermittent
glottal fry (the lowest vocal register), which precluded a per-
fect score on the interval scale in terms of general vocal
quality, as per the raters. For example, some of the ratings
were above zero (0.05, 1.0) on the interval scale. This inter-
mittent characteristic, however, is not considered true dys-
phonia.25,26 The dysphonic group pre- and post therapy
exhibited no glottal fry. It is possible that the vocal fold
vibration in their dysphonic voices and in their corrected
voices did not allow for the descent into the lowest register.

With regard to the DSP, there were no dysphonic sylla-
bles circled for the participants with normal voices, thus
confirming normal vocal quality according to the raters.
The raters listened to the tape recordings (paragraph and
spontaneous speech samples) of the chosen normal voices
and found no dysphonic syllables to circle on the DSP scale.
There was high agreement among the raters for both the
interval and DSP ratings for the normal group. The post-
dysphonic group did improve on the DSP scale in that the
number of circled dysphonic syllables in the previous study
was significantly reduced (see Schaeffer and Sidavi22).

That the voices of the dysphonic participants improved
significantly is consistent with the findings of Ramig and
Verdolini1 regarding the correction of dysphonia by SLPs.
Additionally, the literature stresses the importance of assess-
ing continuous speech,2 which took place in the present
study, but the DSP method made the perceptual evaluation
more direct. Furthermore, there was a high rater agreement
in terms of the results for both the interval scale and the
DSP scale regarding the participants with normal voices.
For example, none of the raters found dysphonic syllables
on the DSP scale, but they recognized glottal fry on a few of
the normal participants, which negated a perfect score on
the interval scale for those participants.

The advantages of the DSP scale are that raters can focus
on actual areas of dysphonia (eg, strained, breathy, and
rough) and calculate an overall percentage of dysphonia
rather than a single judgment. In the study, the raters had to
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make 100 and 122 separate judgments instead of a single
judgment, and the DSP resulted in a specific percentage dys-
phonia; the results present increased specificity and greater
quantification. The normal group had no dysphonic sylla-
bles circled on the DSP, indicating no dysphonia. Their gen-
eral quality was slightly reduced on the interval scale; that
is, the mean was not 0 because of glottal fry (which is not
considered dysphonia).

The advantages of the DSP is that raters can focus into
actual dysphonia, be it strained, breathy, rough, and so on.
In sum, both the DSP and the interval scales were used for
the perceptual evaluation.

As noted by De Bodt et al,9 it is extremely important for
the evaluator to notice the aerodynamic aspects of vocal use
observed during continuous speech and to communicate
these areas to the SLP who is treating the client. Should
there be concern, these areas can be tested separately (eg,
MPT) to determine a connection to spontaneous speech.

Another aspect to confirm dysphonia, beside subjective
analysis, would be to use cepstrum analysis2 as this tech-
nique allows the SLP to compare normal and dysphonic
voice productions in that normal voices have a high cepstral
peak and a well-defined harmonic structure, whereas a
hoarse or breathy voice results in poor harmonic structure
and low cepstral peak. Furthermore, the Multidimensional
Voice Program can also define the acoustics of normal and
dysphonic voice.24 Therefore, the combination of evaluating
continuous speech, the acoustics, and the aerodynamic
aspects of voice production provides information to the
SLP to determine how close the corrected voice reach nor-
mal production and which aspects need to be addressed.

Lin et al20 found “a significant correlation between acoustic
measurements and self-reported dysphonic symptoms.” A
study by Schaeffer and Kim21 showed that the Phonatory
Aerodynamic System reflected measurements (eg, pitch, air-
flow rate, and sound pressure level) that were consistent with
participants' reports of their dysphonic symptoms. Schaeffer
and Kim's study included data on pre- and post stimulation.
The same measurements were obtained after stimulation, and
an improvement in the values toward normal was reflected in
the data. Furthermore, the participants reported a reduction in
strained voice and easier phonation after stimulation.

Although the posttherapeutic participants did not reach
those levels of the participants with normal voices in the
present study, the previously mentioned delineated techni-
ques may provide insight into aspects that may be compared
with the data of participants with normal voices both per-
ceptually and acoustically, and with regard to aerodynamic
measures to improve any remaining dysphonic symptoms.

In the final outcome, all the participants significantly
improved their voices. Therapy took place in a semester or
about 4 months. As noted under Limitations, retesting after
a period in which the participants correctly use their voices
without therapy, their voices may reach normal levels.
Regression into old habits is a possibility, and some may
have to return to therapy for a period to obtain improved
levels of motivation and vocal use.
LIMITATIONS
A limitation of the study was the small number of dysphonic
participants (10 dysphonic participants) and 20 normal par-
ticipants. A larger N for both groups may have revealed
other aspects of the participants' voices (normal and cor-
rected voices).

A follow-up, in terms of retesting the corrected voices, is
necessary to determine if the participants maintained or
increased their improvements by comparing the follow-up
data to results at the conclusion of therapy. Some of the par-
ticipants may have regressed and will be invited for a period
of therapy to again improve their voices and motivation.
CONCLUSION
In sum, a significant difference between the 2 groups on the
interval scale was found despite the large vocal improvement
in the dysphonic group's voices. Furthermore, the raters
found no dysphonic syllables to circle on the DSP scale for
the normal group. The dysphonic group, which exhibited sig-
nificant dysphonic syllables pretherapy, improved signifi-
cantly post therapy (see Schaeffer and Sidavi22). Although
the post-therapeutic participants did not reach levels similar
to those of the participants with normal voices, the above
research may provide insight into which aspects may be com-
pared and addressed in a study that examines post therapeu-
tic participants and participants with normal voices on
acoustic and aerodynamic instruments.

Re-measure the corrected voices after a period of carry-
over without therapy with the following tests to determine if
the data have reached normal limits: (1) the DSP, (2) Inter-
val scale, (3) Acoustic and Aerodynamic.
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APPENDIX

“Arthur, the Shirker”
Once there was a young rat named Arthur, who could never
make up his mind. Whenever the other rats asked him if he
would like to go out with them, he would answer, “I don't
know.” And when they said, “Would you like to stop at
home?” he wouldn't say yes or no either. He would always
shirk at making a choice. One day his aunt said to him, “Now
look here. No one will ever care for you if you carry on like
this; you have no more mind than a blade of grass!” The young
rat coughed and looked wise as usual, but said nothing.26
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