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Summary: Objectives: We aimed to assess psychometric properties, including internal consistency, reliability,
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and clinical validity of the Danish version of the Voice Handicap Index (VHI).
Study design: A cross-sectional survey study was carried out.
Methods: For validation, the existing nonvalidated Danish version of the VHI was used. Data from 208 patients
with voice disorders of different etiology (neurogenic, functional, and structural) and a control group of 85 vocally
healthy individuals were included. A test-retest reliability analysis of 42 patients and 45 control persons was per-
formed. The internal consistency, test-retest reliability, and clinical validity of the questionnaire were assessed.
Results: Internal consistency was high with a Cronbach a>0.90 for both the patient and control group. Test-
retest reliability measured as intraclass correlation coefficient was good with 0.93 (95% confidence interval [95%
confidence interval]: 0.87−0.96) for patients and 0.78 (95% confidence interval: 0.63−0.87) for the control group
which indicates sufficient reliability of the questionnaire. The Danish VHI has good clinical validity as it has a
strong correlation between patient’s perception of the severity of their voice disorder and the VHI score from the
Spearman correlation of 0.69.
Conclusion: The existing Danish version of the VHI has been thoroughly validated and found to be in line with
the original VHI from Jacobsen et al. It showed good internal consistency, test-retest reliability, and clinical
validity. It is suitable for use in daily practice and in research projects as it is able to assess patients’ perception of
their voice disorder severity.
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INTRODUCTION
Voice disorders can considerably impact Health-Related
Quality of Life (HRQoL). Their effect on HRQoL is similar
to or even greater than that of many other conditions such
as angina, sciatica, and chronic sinusitis.1,2 The self-
perceived severity of a voice disorder offers valuable insight
to clinicians in daily clinical practice3 and is frequently
assessed by either the Voice-Related Quality of Life or the
Voice Handicap Index (VHI) questionnaires.4,5 The VHI
questionnaire was developed in 1997 by Jacobsen et al and
had shown strong internal consistency, reliability, and test-
retest reliability in the assessment of voice disorders.4 Since
its development, the VHI has undergone extensive post hoc
validation, showing satisfactory scale content, good discrimi-
nation ability, and the ability to measure treatment
effect.1,2,6,7 However, the correlation between the VHI and
other more objective measurements of voice quality is often
insufficient, indicating that multidimensional voice examina-
tion including an assessment of daily voice use is necessary to
truly reflect the severity of a voice disorder.2,3,8−11
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The original VHI has been translated into many lan-
guages and validated, and all versions have shown good to
excellent internal consistency, reliability, and test-retest
reliability.7,12−19 Although the VHI is used extensively in
Denmark,20,21 the existing version has not been validated.
The aim of this study was to assess the psychometric proper-
ties of the existing version of the Danish VHI.
MATERIALS AND METHODS

Scale content and translation
The VHI consists of 30 statements covering various aspects
of voice disorders. The statements are divided into three
subscales (physical, emotional, and functional) each consist-
ing of 10 statements. The statements are rated on a 5-point
Likert scale from 0 (never) to 4 (always). The existing
Danish version of the VHI was established in 2006 by transla-
tion from English into Danish by an expert group of speech-
language pathologists (SPLs) and laryngologists proficient in
English.22 This translated version was translated back into
English by a bilingual SPL. The new English version of the
questionnaire was compared with the original version by the
expert group and no inconsistencies were found. Lastly, the
Danish version of the VHI was tested in a pilot study and
amended based on suggestions from patients.22
Participants
The VHI was administered prospectively to patients with
voice disorders referred to the outpatient clinic of the
Department of Otolaryngology Head & Neck Surgery of a
tertiary university hospital. A control group of vocally
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healthy individuals was recruited from hospital staff,
patients referred with conditions other than voice disorders,
and relatives of both patients and staff. Control persons had
neither previous voice disorders requiring therapy or treat-
ment, self-reported voice changes, nor obvious voice disor-
der according to audio-perceptual assessment by an SPL or
an ENT resident with focus on laryngology. Patients with
voice disorders were divided into three groups based on eti-
ology: group 1: “neurogenic disorders,” including recurrent
laryngeal nerve paralyses/paresis, Parkinson disease, dam-
age to the superior laryngeal nerve, or spasmodic dyspho-
nia; group 2: “functional voice disorders,” including muscle
tension dysphonia and hypokinetic dysphonia; and group 3:
“structural disorders,” including polyps, cysts, nodules in
the vocal cords, phono trauma, laryngitis, Reinke edema,
leukoplakia, and early laryngeal cancers. The self-reported
subjective severity of voice complaints was assessed by a
7-point Likert scale ranging from no complaints (1 point) to
severe complaints (7 points). These scores were pooled into
3 levels of voice complaints: no- or mild complaints (1−3
points), moderate voice complaints (4−5 points), and severe
voice complaints (6−7 points).

To estimate the test-retest reliability of the VHI, 42
patients and 45 control persons completed the questionnaire
a second time approximately 2 weeks after the initial com-
pletion of the questionnaire. In this interval, no substantial
change was expected in the patient’s health conditions. The
study was approved by the local ethics committee. All par-
ticipants signed an informed consent declaration before par-
ticipation.
Statistical analyses
The internal consistency of the Danish version of the VHI
was measured by the Cronbach a coefficient. The numerical
results were interpreted as sufficient if larger than >0.7,
good with a value of >0.8, and excellent with a value of
>0.9.23

Clinical validity was assessed by the Spearman rank cor-
relation coefficient evaluating the association between self-
reported voice complaints and the VHI score. Values of
0.60−0.80 were considered a strong correlation and val-
ues>0.80 a very strong relation between voice complaints
and VHI score.

Test-retest reliability was tested by the intraclass correla-
tion coefficient (ICC) measuring the proportion of the
TABLE1.
Sociodemographic Characteristics for Patients With Voice Diso

Etiology Number of Participants Female Sex (%

Neurogenic 18 56%

Functional 11 55%

Structural 179 35%

Overall 208 37%

Control persons 85 65%

Abbreviation: SD, standard deviation.
variability from between-subject differences out of the total
variability. In general, ICC values less than 0.50 were con-
sidered poor reliability, values of 0.51−0.75 moderate reli-
ability, and values above 0.75 good reliability.24 The
questionnaire’s ability to discriminate between control indi-
viduals and patients with voice disorders was evaluated with
the Kruskal-Wallis and the Conover-Iman pairwise com-
parisons test comparing the three etiological subgroups of
patients with voice disorders and the control group. Bonfer-
roni correction was used to adjust for multiple comparisons.
A P< 0.008 was required to reach significance in this test.
Multiple linear regression analysis was used for evaluating
the impact of age, sex, and having a voice disorder on the
VHI score.
RESULTS
The VHI was completed by 208 patients with voice disor-
ders (mean age 60§ 12 years with 37% female patients)
(Table 1). The three subgroups consisted of patients with
“neurogenic disorders” (n = 18 [9%]), “functional disorders”
(n = 11, [5%]), and “structural disorders” (n = 179 [86%]).
Eighty-five individuals were recruited as control group (mean
age 44§ 15 years, 65% female individuals). Patients with
voice disorders reported mild or no voice complaints (33%),
moderate complaints (40%), or severe complaints (23%)
(Table 2). Of the control persons, 4 of 85 individuals reported
moderately to severe voice complaints (5%) despite normal
audio-perceptual assessment. Neither age (P=0.27) nor sex
(P=0.64) influenced the VHI score, but having a voice disor-
der significantly impacted the VHI score when using multiple
regression analyses (P< 0.001).

The mean VHI score was 43.5§ 25.6 for patients with
voice disorders (maximum score 120) in comparison with
6.5§ 8.3 for the control group (Table 2) (P< 0.001). The
mean scores for the three subscales for the patient group
were functional: 12.1§ 9.4, physical: 19.2§ 10.2, and emo-
tional: 11.9§ 9.3 for the patient group (maximum score 40)
compared with functional: 2.6§ 3.4, physical: 2.9§ 3.8,
and emotional: 1.0§ 2.2 for the control group (all subscales:
P< 0.001).

The Cronbach a of the VHI questionnaire was 0.97 for
the patient group and 0.92 for the control group, indicating
a good to excellent internal consistency. The internal consis-
tency of the subscales ranged from 0.91 to 0.93 for the
patient group and 0.81 to 0.86 for the control group
rders (n =208) and the Control Group (n =85)

) Age, Mean§SD Occupational Voice Users (%)

61§ 15 28%

56§ 22 36%

60§ 12 23%

60§ 12 24%

44§ 15 39%



TABLE2.
Mean Values of the Danish VHI According to Self-reported Severity of Voice Complaints

Level of Voice Complaints (Mean§SD)

VHI Scale

Control Group

(n= 85) N/Mild (n = 68)

Moderate

(n =83)

Severe

(n =48)

Overall

(n = 199)

Functional 2.6§ 3.4 5.5§ 5.9 12.9§ 7.8 21.2§7.8 12.1§ 9.4

Physical 2.9§ 3.8 10.8§ 7.8 21.6§ 7.4 28.5§6.4 19.2§ 10.2

Emotional 1.0§ 2.2 4.6§ 5.1 14.0§ 8.1 19.1§8.9 11.9§ 9.3

Total 6.5§ 8.3 20.7§ 16.1 49.1§ 21.0 67.0§20.0 43.5§ 26.6

Nine patients with voice disorders were not included as they did not complete the self-reported voice severity scale.

Abbreviations: N, no voice complaints; SD, standard deviation; VHI, Voice Handicap Index.
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(Table 3), also indicating good to excellent internal consis-
tency of each subscale.

The clinical validity of the Danish VHI was 0.69 using the
Spearman rank correlation coefficient, indicating strong
correlation between self-reported voice complaints and the
VHI score. The test-retest reliability was good with ICC
scores of 0.93 (95% confidence interval: 0.87−0.96) for
patients and 0.78 (95% confidence interval: 0.63−0.87) for
the control group, with only minor differences of 2.2§ 9.8
for patients and 0.6§ 5.5 for control persons between initial
examinations and the 2-week re-examination.

Kruskal-Wallis and the post hoc Conover-Imam testing
found that the three etiological subgroups of patients with
voice disorders scored differently from the control group
(6§9 points) on total VHI scores and individual subscale
scores [P<0.001] (Figure 1). Further, patients with “neuro-
genic disorders” had higher VHI scores (60§27 points) com-
pared with patients with “structural disorders” (41§ 26
points, P=0.001) but not “functional disorders” (50§21
points, P=0.21). Patients with “neurogenic disorders” had
significantly higher functional (P<0.001) and physical
(P=0.005) subscale scores but not emotional subscale scores
(P=0.01), compared with patients with “structural disorders.”
Patients with “functional disorders” did not significantly differ
from patients with either “neurogenic disorders” or “structural
disorders” on total VHI score or subscale scores.
DISCUSSION
The Danish version of the VHI questionnaire showed good
internal consistency, test-retest reliability, and discrimination
TABLE3.
Internal Consistency of the Danish VHI subscales

Cronbach Alpha (a)

VHI scale

Number

of Items Patients Control Group

Functional 10 0.92 0.83

Physical 10 0.93 0.86

Emotional 10 0.91 0.82

Total 30 0.97 0.92

Abbreviation: VHI, Voice Handicap Index.
ability very similar to the original VHI questionnaire devel-
oped by Jacobson et al.4 The internal consistency of the
Danish VHI questionnaire was good to excellent, indicating
that the present version fully covers various aspects of the
voice complaints. In addition, the test-retest reliability was
excellent for patients and good for control persons. The clini-
cal validity of the questionnaire was robust, with a strong cor-
relation between self-reported severity of voice disorder and
the VHI score. However, with a value of 0.69, the VHI ques-
tionnaire cannot be used to discriminate between patients and
control persons as it was not developed for this purpose.4

Patients had higher scores on the physical VHI domains
than on the functional and emotional domains. This is com-
parable with other translated versions of the VHI14−16 and
could reflect that patients are more aware of the physical
symptoms of the voice disorders. However, the presence of
three individual subscales (emotional, functional, and physi-
cal) has been questioned in a study applying Rasch statis-
tics.6 This study identified only two individual subscales in
FIGURE1. Box plot of the VHI scores for the individuals with
voice disorders, subdivided by etiology, and the control group. (*)
The control group was significantly different from the three groups
of patients with voice disorders (P< 0.001). (**) Patients with a
neurogenic voice disorder had a significantly higher score com-
pared with patients with structural voice disorders (P< 0.001).
VHI, Voice Handicap Index.
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the VHI, that is, a psychosocial scale and a physical-func-
tional scale, as many of the individual items were correlated.6

Lastly, the VHI scores of patients differed significantly in sub-
groups of patients according to the etiology of voice disorder.
Patients with “neurogenic disorders” had higher VHI scores
and functional and physical subscale scores compared with
patients with “structural disorders.” This is consistent across
VHI questionnaires13−16 and could reflect a real difference in
impact of voice disorder on HRQoL. However, it could also
indicate that patients with voice disorders of different etiology
score differently on the questionnaire as the VHI would seem
to be an ordinal scale and not a linear scale from the presence
of a misfitting item in the questionnaire.6

The existing Danish version of the VHI is widely used in
Denmark.20,21 However, this is the first study to assess psy-
chometric properties of this VHI version. The results indi-
cate that the existing Danish version of VHI has acceptable
quality for continued use in populations of patients with
voice disorders. It has shown to be a well-functioning ques-
tionnaire able to assess patients’ perception of the severity
of their voice disorder.

A few limitations need to be addressed. Firstly, the
patient cohort reflects the inclusion base of our hospital,
with a large focus on malignancy and therefore includes
more patients with structural changes on the vocal cords
than seen in most places. This does hamper the generaliz-
ability of our results. Secondly, the control group was signif-
icantly younger than the patient group, which may
confound the analyses. There was a high standard deviation
of the VHI scores of both the patient and control group.
The standard deviation of the patient group is explained by
the various diagnoses of voice disorders ranging from minor
voice disorders to bilateral recurrent laryngeal nerve paraly-
ses. However, the variability in the control group was higher
than expected. This is explained by the four patients (5%) in
the control groups reporting moderate to severe voice com-
plaints despite normal auditory-perceptual assessment. No
videostroboscopic examination was performed in the con-
trol group; accordingly, it is possible that a subgroup of
these patients had an underlying, unknown voice disorder.
For future studies, it is relevant to assess how well the Dan-
ish VHI functions in the evaluation of treatment effects,
that is, effectiveness/responsiveness.
CONCLUSIONS
The existing Danish version of the VHI has been thoroughly
validated and found to be in line with the original VHI from
Jacobsen et al. It has shown good internal consistency, test-
retest reliability, and clinical validity. It is satisfactory for
further use in daily practice and in research projects as it
can assess patients’ perception of the severity of their voice
disorder.
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