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Abstract
Voice disorders can cause problems for patients emotionally, physically, economically and functionally.
Neither subjective nor objective voice examinations are able to evaluate such factors adequately. For this
study, a retrospective analysis of 79 dysphonic cases was conducted using the voice handicap index (VHI)
to gather comprehensive data across a variety of voice disorders. Of the 79 cases, 41 involved glottic
insuf�ciency, 26 involved vocal polyps or mass, and 12 involved functional voice disorders. Cases were
assessed with the VHI using physical (P), functional (F), emotional (E) parameters and a total (T) of the
three. P, F, E and T variables were entered into a statistical programme and analysed using one-way
analysis of variance (ANOVA). Mean 6 SE values for P, F, E and T, respectively, in glottic insuf�ciency
cases were 31.61. 6 .1.10, 26.49. 6 .1.43, 26.06. 6 .1.54, and 84.20. 6 .4.21. Mean 6 SE values for P, F, E and T,
respectively, in vocal mass cases were 30.69. 6 .1.73, 25.23. 6 .1.90, 23.96. 6 .1.82, and 79.88. 6 .5.08. The
mean 6 SE values of P, F, E and T, respectively, in functional voice disorders were 20.92. 6 .2.06,
18.33. 6 .1.82, 16.83. 6 .1.86, and 56.08. 6 .5.23. We found the mean glottic insuf�ciency was signi�cantly
greater than functional voice disorders for each measure. There were signi�cant differences between vocal
mass and functional voice disorders means for P and T. Glottic insuf�ciency and vocal mass means were
not signi�cantly different for any measure. Problems in the physical realm were identi�ed as the most
severe amongst all patients. Glottic insuf�ciency patients were found to suffer the most in every VHI
value. Although VHI is a relatively new method by which to measure discomfort in voice-disordered
patients, it provides a mechanism for patients to de�ne their discomfort and for therapists to better target
recovery programmes to patient’s needs.
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Introduction
Measuring the severity of voice disorders in dyspho-
nic patients is typically a daunting task. Traditional
methods include subjective judgment (grade,
roughness, breathiness, asthenia, strain) as well as
objective measurements (videolaryngostroboscopy,
acoustic analysis, phonatory function, etc.). Scores
based on the subjective judgments of therapist
evaluations can produce different answers and lack
a �rm basis upon which to conduct objective
scienti�c comparisons. Current objective measure-
ments are limited in their application and ef�cacy
due to variations in readings between voice disorders
and differences in measuring techniques, token
numbers required minimum survey group sizes,
and analysis tools. Therefore, while traditional
measurements can provide valuable data, they fail
to offer insight into why the same voice disorder can
result in differing handicaps and disabilities.

The terms of ‘impairment’, ‘disability’ and ‘handi-
cap’, as de�ned by the World Health Organization
(WHO),1 mean ‘any loss or abnormality of psycho-
logical, physiological, or anatomical structure or
function’, ‘a restriction or lack of ability manifested
in the performance of daily tasks’ and ‘a social,
economic, or environmental disadvantage resulting
from an impairment or disability’, respectively.
Therefore, ‘inability to glide the voice to a high or
low pitch’ can be classi�ed as a disability and
‘inability to perform work tasks due to his/her
husky voice’ may be classi�ed as a voice handicap.

The WHO de�nes health as a multidimensional
concept incorporating physical, mental and social
states of being.2 However, most conventional med-
ical treatments tend to give �rst priority, and the
greatest attention, to a patient’s physical well-being.
Emotional and social well-being is frequently over-
looked in modern clinical treatment protocols. In
treating voice problems, most therapists also focus
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most on the physical aspects of voice. However,
various voice-disordered diseases manifest differ-
ently among patients in different professional groups
(e.g. teachers, housewives, sales representatives,
service sector workers, etc.).

There exist few standardized methods to assess
psychosocial consequences in voice-disordered
patients. Thomas et al.3 developed a linear analogue
scale to assess voice quality and daily functionality in
patients with laryngeal cancer. It was the �rst
attempt to assess functional impacts and develop
voice quality measurements. Jacobsen et al.4 devel-
oped the VHI that used instruments to quantify the
psychosocial consequences of voice disorders. Rosen
and Murry5 used VHI to assess the severity of
dysphonia in singers and non-singers. Rosen et al.6

measured improvements, based on patient percep-
tions, following treatment for four different voice
disorders. These measurements demonstrated that a
voice-disordered patient’s subjective feelings regard-
ing his or her voice disorder was as important as an
effective physical treatment programme.

VHI offers the ability for researchers to obtain
further information about patients’ subjective per-
ceptions and provides data valuable to pre- and post-
operative evaluations.7,8 Although many reports
recognize the detrimental impact that voice disorders
can have on social functions and quality of life, few
instruments outside of VHI can address this issue.
With this in mind, this study attempts to answer the
following questions:

(1) How great is the severity of VHI in different
groups of voice-disordered patients?

(2) How great is the severity of VHI between the
three factors (emotional, physical, functional)
in VHI of voice-disordered patients?

Materials and methods
Selection of patients

There were 79 patients with dysphonia who under-
went VHI testing at the Tri-Service General Hospital
in Taipei, Taiwan. Each patient in this study received
a multidisciplinary voice evaluation including a
thorough history, complete head and neck examina-
tion, medical-speech evaluation consisting of percep-
tual, acoustic, and phonatory function testing, and
videolaryngostroboscopy. A diagnosis was made
after the examinations listed above.

The diagnosis of dysphonic patients included vocal
mass of polyp (n.=.26), functional voice disorder
(n.=.12), and glottic insuf�ciency (n.=.41). The vocal
mass or polyp was grouped into one group due to the
similarities in presentation and management. Glottic
insuf�ciency resulted from a variety of factors,
including vocal scarring, bowing, sulcus, and paraly-
sis. The diagnoses were selected on the basis of their
frequency of occurrence in our department and they
represented a variety of voice disorders.

VHI measurements

Seventy-nine patients underwent VHI evaluation
prior to treatment. VHI, proposed by Jacobson et al.4

in 1997, comprises 10 voice disorder variables in
three domains (emotional (E), physical (P), and
functional (F)). Patients are requested to note the
frequency of each variable on a �ve-point scale
(never, almost never, sometimes, almost always,
always). The VHI is scored pre-operatively for
dysphonic patients on a 1 to 5 scale (1.=.never,
5.=.always). Scores in each domain (E, P and F)
ranged from 10 (unaffected) to 50 (severely
affected). The total score (‘T’) sums E, P and F.
The T score ranges from 30 (unaffected) to 150
(severely affected). Scores were also tabulated for
each domain and combined domain total.

Statistical analysis

E, P, F, and T were entered into a statistical
programme and the variables of each were analysed
using one-way Analysis of Variance (ANOVA)
followed by Tukey’s (honestly signi�cant difference),
(HSD)) method for multiple comparisons, if overall
ANOVA is signi�cant. Differences were regarded as
statistically signi�cant if p<0.05.

Results
Sample population

There were 79 patients in the initial study group, 34
(43 per cent) were male. The average age was
50.5. 6 .13.5 years (ages ranged from 18 to 79 years).

General results in VHI

In all three subgroups of patients, the mean value of
the P domain is larger than either the F or E domains
(Table I). The mean value of the F domain is larger
than that of E.

TABLE I
mean values for voice handicap index (vhi) subscale in voice-disordered patients (n = 79)

P F E T

n Mean 6 SE Mean 6 SE Mean 6 SE Mean 6 SE

GI 41 31.61 6 1.10 26.49 6 1.43 26.06 6 1.54 84.20 6 4.21
VM 26 30.69 6 1.73 25.23 6 1.90 23.96 6 1.82 79.88 6 5.08
FVD 12 20.92 6 2.06 18.33 6 1.82 16.83 6 1.86 56.08 6 5.23
Overall ANOVA P Value 0.003 0.025 0.0.13 0.05
Inter-group comparison GI>FVD1 1

VM>FVD1 1
GI>FVD 1 GI>FVD1 1 GI>FVD1 1

VM>FVD 1

P = Physical score; F = Functional score; E = Emotional score; T = Total score; SE = Standard error; GI = Glottic insuf�ciency;
VM = Vocal mass; FVD = Functional voice disorder; 1 = p<0.05, 1 1 = p<0.01.
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Subgroups in VHI. The mean value of different
domains in every subgroup are tabulated in Table I.
The overall ANOVA showed signi�cant differences
among three groups for three measures as well as
total score.

Inter-group comparisons using VHI. The results of
multiple comparisons showed that the glottic insuf�-
ciency subgroup is larger than the functional voice
disorder subgroup on all measures, the vocal mass
subgroup (mean) is signi�cantly greater than the
functional voice disorder subgroup for P and T only.
No signi�cant difference was found between the
glottic insuf�ciency and vocal mass subgroups.

Discussion
With progressive improvements in technology, it is
now possible to focus not only on the physical
aspects of health, but also on the emotional and
social effects of disease. Two decades ago, a husky
voice would have been regarded either only as a
voice problem or as the physical manifestation of
disease. However, today physicians are aware that,
for the patient, such problems involve not only
discomfort or change of voice, but also have
psychosocial impacts. Therefore, disease is not only
bodily discomfort, it also covers all aspects of life
which will be affected by the disease itself. This trend
has already been recognized by many authors.3–9

Therapists should maintain a sensitivity to this trend
and be aware of its importance.

To validate and verify the importance of psycho-
social consequences, there have been many
assessments of voice-disordered patients conducted
previously.3–9 At �rst, only the functional impacts of
voice quality were surveyed in limited groups and
among groups of voice-disordered patients with
particularly dif�cult problems.3 In 1997, Jacobsen et
al.4 developed the VHI to evaluate the physical,
functional, and emotional impact of voice disorders.
Following Jacobsons’ model, Rosen and Murry5

focused their research on comparing voice-related
problems in singers and non-singers. They found
signi�cantly lower scores among singers, revealing a
signi�cant handicap for this group that could not be
ignored when considering treatment options and
therapy regimens. Rosen et al.6 indicated VHI was a
useful measurement for monitoring the ef�cacy of
treatment in voice-disordered patients. Murry and
Rosen7 compared different groups of voice-disor-
dered patients with VHI and found the highest score
in patients with vocal fold paralysis. While many
large sample surveys were conducted, they neither
evaluated each domain within different voice dis-
orders nor attempted to explain why different scores
arose between different groups. Benninger et al.8

also compared different groups of voice-disordered
patients using VHI and found that patients with
vocal fold oedema returned the highest score.
However, their research did not include patients
with functional voice disorders. Patients in this
category are most frequently treated in out-patients
clinics. Although VHI is widely used progressively,

the following points of VHI have not been explored
previously: why is the physical domain score the
largest and why is the functional score the lowest in
voice-disordered patients?

Glicklich et al.9 proposed another methodology,
voice outcome survey (VOS), to examine treatment
results in patients with vocal fold paralysis. They
concluded VOS is a brief, valid, reliable, and
sensitive tool to evaluate clinical change in patients
with unilateral vocal fold paralysis. However, VOS
incorporates only �ve questions and, thus, cannot
address patients’ physical, functional, and emotional
voice disorder aspects in any depth. Moreover,
Glicklich’s study indicates that VOS does not
validate all aspects of dysphonic patients.

VHI incorporates three domains – the functional,
emotional, and physical. The functional domain
addresses the effect of the disorder on a patient’s
life following voice change. The emotional domain
addresses emotional changes following voice impair-
ment. The physical domain addresses the effect on
self-perception and physical discomfort after voice
change. The task of measuring voice disorder
severity may be affected by these factors. However,
as already noted, while subjective and objective
measurements provide certain insight regarding
voice impairment as compared to the expected
normal voice and are routinely observed in order
to benchmark a patient’s condition, they fail to
indicate why patients with similar voice disorders
experience different levels of handicap severity.4

VHI, by recognizing this problem inherent in
traditional assessment methods, represents a signi�-
cantly new development in the �eld of voice
dysfunction.

Voice problems may result from functional voice
disorders, vocal fold mass, and glottic insuf�ciency.
Functional voice disorder refer to voice disorders
which are unrelated to identi�able organic disease.10

It implies a disturbance of vocal function due to
habitual misuse of voluntary muscles in the oral and
pharyngolaryngeal muscles groups, in the breathing
system, or in more general postural groups.11 As
functional voice disorder is not attributable to any
organic disease, common symptoms include tired
voice and husky voice. Successful treatment is most
often therapeutic (non-surgical). Vocal mass
includes the presence of vocal polyps, cysts, or
nodules. Such benign lesions are not dif�cult for
laryngologists to detect and symptoms can be treated
by phonosurgery in combination with, or without,
speech therapy.12 Glottic insuf�ciency includes vocal
fold paralysis, bowing, sulcus, and scarring. Treat-
ment of patients in this group is the most challenging
for doctors, because glottic insuf�ciency patients
often show symptoms of husky voice associated with
choking, odynophagia, and tightness of throat etc. in
various levels of severity. These symptoms some-
times are dif�cult to cure and cause the most severe
handicaps in patients’ physical and emotional aspects
of life. In theory, patients with milder symptoms
should be relatively easy to treat and diagnose and
will have milder physical and psychosocial handi-
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caps. Our study shows that the glottic insuf�ciency
subgroup returned the highest VHI score, followed
by the vocal mass subgroup and functional voice
disorder subgroup, respectively. In this study, theory
is supported by observed results.

VHI can be used in self-perception and outcome
assessment in pre-operative and post-operative con-
ditions.7,8 Murry and Rosen7 studied dysphonic
patients in the three subgroups and found vocal
fold paralysis had the highest VHI score, with
functional voice disorder showing the lowest, after
vocal polyp and cysts. This report concurred with our
own observations. Benninger et al.8 also divided
dysphonic patients into three groups and found the
highest handicap level among patients with vocal
fold paralysis. Their observations also concur with
our own in this study. These observations may be
explained in that patients with vocal fold paralysis
and glottic insuf�ciency face the most severe
symptoms both subjectively and objectively.

The chief complaint related to voice disorders is
easy transfer of focus to physical aspects and physical
treatment. This was the same complaint highlighted
in previous reports.8 It is probable that patients are
used to expressing their physical complaints but not
emotional or functional ones. Another reason for
this phenomenon may be that the physical manifes-
tation of voice problems is the �rst issue to gain
attention. Emotional changes and functional distur-
bances come to the fore only after a while. The result
has been that therapists focus more on the physical
aspects of the disease due to the patients’ own
perception to the detriment of emotional and
functional aspects. Achieving a proper treatment
programme in the future will rely on changes of
attitude among both therapists and patients.

Although VHI provides signi�cant bene�ts, as
mentioned above, it should not be viewed as a
comprehensive tool and should be used in conjunc-
tion with other subjective and objective
examinations. The latter can identify lesions in
vocal folds and alert doctors to the appropriate
surgical or therapy treatments needed to correct the
patient’s condition. Therefore, multiple dimension
evaluations, including subjective and objective
evaluations as well as VHI are the best way of
identifying lesions and mapping out the most
effective treatment programme.

In conclusion, although VHI research is only in its
early stages, it has proven useful in identifying a
patient’s perception of his/her voice disorder. We

gathered signi�cant subjective data from many VHI
aspects. This data can provide valuable input into the
pre-operative evaluation process and serve as one of
several dimension treatment protocols.
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