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Summary: Introduction. The aim of the present study was the cross-cultural adaptation and validation of the
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Vocal Fatigue Index (VFI) in Persian.
Methods. The English version of the VFI was translated to Persian using the guidelines of International Quality
of Life Assessment. Eighty participants with voice disorders and 50 healthy controls without any voice disorders
completed the Persian version of the VFI. The 80 participants with voice disorders completed the VFI a second
time a week from the initial completion to evaluate test-retest reliability.
Results. The VFI measure demonstrated a strong internal consistency. Cronbach alpha coefficient was 0.95 for
tiredness and avoidance of voice use, 0.86 for physical discomfort and 0.83 for improvement or lack thereof of
symptoms with voice rest. VFI also showed a high test-retest reliability (r = 0.75�0.89).
Conclusions. The Persian version of the VFI is considered to be a valid and reliable questionnaire for identify-
ing individuals with probable vocal fatigue. The VFI can be utilized in clinics across Iran in the assessment and
treatment of individuals with vocal fatigue.
Key Words: Vocal fatigue�Reliability�Validity�Sensitivity�Questionnaire.
INTRODUCTION
Vocal fatigue (VF) is one of the most common symp-
toms of a voice disorder1,2 and is frequently addressed in
research and clinical practice. However, there is a lack
of a universally accepted definition for VF that is con-
vergent across different authors.3�6 VF has been concep-
tualized in different ways; in terms of a set of symptoms
of a voice disorder1,7,8 or in terms of physiological
changes.9�11

Generally, the presence of VF is assessed and
described by the presence of a variety of symp-
toms.10,12,13 A few primary symptoms identified during
or after a vocal task that seem to describe VF in the lit-
erature include breathy or hoarse vocal quality,
increased vocal effort, unsteady or loss of voice, reduced
pitch and loudness range, inability to maintain typical
pitch, neck or shoulder tension or pain, tightness and
fatigue in throat, deterioration of symptoms across the
speaking day, and improvement of symptoms after
rest.3,4,10,14�17 There are several definitions in the litera-
ture: for example, Welham and Maclagan defined VF as
a perceptual, acoustic, or physiologic concept that occurs
as a consequence of vocal loading or prolonged voice
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use. This definition characterizes the changes in the func-
tional condition of the laryngeal mechanism as unex-
pected and undesirable5 and as a result of voice use. In
another definition, Vikman18 introduced VF as a subjec-
tive term that emphasizes on the self-perceived status
and negative sensations about voicing. Another well-
accepted definition of VF is based on physiology and
kinesiology literature,19�21 where VF was defined based
on self-report and the observable-behavioral results of
prolonged physical activity. Accordingly, McCabe and
Titze21 defined VF as a progressive increase in phona-
tory effort and decrease in phonatory abilities.

With numerous definitions of VF, there is an increased
difficulty in accurately identifying the features associated
with VF, the underlying mechanisms of it, and its appropri-
ate treatment options.11,22 Recently, Nanjundeswaran et al
(2015) developed and validated the VFI—a self-assessment
tool,11 based on self-reported symptoms of VF. This proto-
col is utilized in the reliable and consistent identification of
individuals with VF for both research and clinical
purposes.23�25 The index includes 19 items across three
domains: tiredness and avoidance of voice use (11 items),
physical discomfort with voice use (five items), and
improvement of symptoms or lack thereof with rest (three
items).

Currently, there is a lack of a comprehensive self-assess-
ment tool to identify and understand VF in Iran. Accord-
ing to the Scientific Advisory Committee of the Medical
Outcome Trust,26 the first step for an instrument to be
used in another language and culture, is its cultural and
linguistic adaptation. VFI has been adapted across multi-
ple languages and cultures and presented to scientific socie-
ties. Cross-cultural adaptation of the Portuguese version of
the VFI is currently published.27 There is no data available
on psychometric properties of the VFI for the Persian lan-
guage. Therefore, the objective of the present manuscript
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TABLE 1.
Participant Demographics

947.e36 Journal of Voice, Vol. 33, No. 6, 2019
is the cultural and linguistic adaptation and validation of
the VFI into Persian.
Participants Number Male Female Mean

Age § SD

Dysphonia

group

80 34 46 36.43 § 9.99

Vocally healthy group 50 23 27 35.72 § 7.93

Total 130 57 73 36.16 § 9.23

TABLE 2.
Patient Diagnoses (N = 80)
METHOD

Translation procedure
A Persian translation of the validated English version of
the VFI was completed following the rules and instruc-
tions suggested by the International Quality of Life
Assessment Project for a cross-cultural translation of
any test-related wordings.28,29 Prior to the initiation
of translation, the researchers asked the test developer of
the VFI, for permission to use the questionnaire for
translation and adaptation to Persian. The first step
involved the translation of the 19 items of the VFI to
Persian by two speech-language pathologists and an
English translator. The three independent translations
were discussed by a panel of experts (a translator, three
speech and language pathologists, and a clinical psychol-
ogist).28,30,31 The discussion topics focused on translation
clarity, the use of general words, and conceptual equiva-
lence. In other words, a panel of experts measured con-
tent validity of all items and if all members agreed on
the irrelevancy of a word, appropriate change was
made.31 A revised form of translation was finalized (see
Appendix 2).

A back-translation of the new Persian version of the VFI
was completed by a professional translator who was bilin-
gual in English and Persian.31 The aim of back translation
was to find any errors in meaning and concept non-
equivalence.31�33 In comparison with the original version of
the VFI, the retranslated questionnaire was confirmed by
the test developer as being a genuine and understandable
translation.

A pilot study of the Persian VFI was completed by 14
individuals (seven men and seven women) in the age
range of 27�52 years old (mean age: 40) with a variety of
voice disorders. Participants completed the questionnaire
and participated in a face-to-face interview34,35,28 to spec-
ify the items in the Persian version of VFI that was
unclear. This step helped remove potential misunder-
standings and ambiguities.36 No change in wordings was
made to the Persian version of the VFI following the pilot
study.
Diagnosis Male Female Total

Laryngitis 3 3 6

Paralysis 4 3 7

Scar 1 1 2

Cancer 3 1 4

Paresis 1 0 1

Vocal fold hemorrhage 2 1 3

Spasmodic dysphonia 2 0 2

Nodules 4 7 11

Polyps 4 3 7

LPR 0 5 5

MTD 10 22 32
VALIDATION OF THE PERSIAN VFI

Participants
All participants signed a written consent for their participa-
tion in the study. The study was approved by the Ethics
Committee at Jundishapur University of Medical Sciences,
Ahvaz. All subjects were assured that their personal data
would remain confidential in the research. Eighty individuals
with a wide range of voice disorders- henceforth dysphonic
group (34 men and 46 women, mean age 36.43 § 9.99) com-
pleted the final version of the Persian VFI (Tables 1 and 2).
All diagnoses were completed by an otorhinolaryngologist
and a speech and language pathologist.

In the control group, 50 vocally healthy individuals
(23 men and 27 women) completed the Persian version of
the VFI. The mean age of the participants in the control
group was 35.72 § 7.93 years (Table 1). Videostrobo-
scopic evaluation and voice evaluation by the otorhino-
laryngologist and speech and language pathologist,
revealed no pathological alterations in their laryngeal
structure and function.

All participants (patients and controls) filled in the VFI
questionnaire in a quiet room without any help or expla-
nation by the examiner in the Otorhinolaryngology clinic
and other clinics in the hospitals in Ahvaz. For test-retest
reliability of the VFI, the dysphonic group was asked to
fill in the VFI questionnaire for a second time within the
interval of one week. They returned to clinic to complete
the VFI for the second time. The dysphonic group
received no treatment during this time period. This inter-
val was chosen because the time was short enough to limit
changes in vocal symptoms and long enough to make sure
that the patients would not remember their answers.37,38

The subjects did not have access to their first responses
while they were answering the VFI for the second time.

Data was analyzed for internal consistency, and test-
retest reliability using discrimination coefficient, Cronbach
alpha coefficient, and Spearman correlation respectively.



TABLE 3.
The Results of Spearman’s Correlation Test Between Each Item and total factor Score

Tiredness of Voice Items d* Physical Discomfort Items d* Improvement of Symptoms Items d*

1 0.82 12 0.75 17 0.88

2 0.78 13 0.79 18 0.82

3 0.84 14 0.75 19 0.87

4 0.78 15 0.80

5 0.82 16 0.77

6 0.82

7 0.72

8 0.76

9 0.85

10 0.85

11 0.81

* d, correlation coefficient between the score of each item and total factor score.Correlation is significant at the 0.01 level (two tailed).
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Additionally, clinical validity of the VFI was analyzed by
comparing scores of each of the factors for dysphonic and
control group, comparing scores for male versus female
and analyzing scores of the VFI according to age. All sta-
tistical analysis was completed using the Statistical Pack-
age for the Social Sciences (SPSS 21.0) for Windows.
Descriptive statistical analyses were used to demonstrate
the clinical and demographic characteristics (gender, age,
and type of disorder).
RESULTS

Scale reliability and internal consistency
All participants in this study were able to complete the
VFI questionnaire without any help or instruction. Data
were analyzed for internal consistency and scale reliabil-
ity using Cronbach alpha coefficient. The results showed
a high Cronbach alpha coefficient for tiredness of voice
(0.95), physical discomfort (0.86), and improvement of
symptoms with rest (0.83). The discrimination coefficient
of each item using Spearman correlation test showed a
relationship between each item and it's total factor score
TABLE 4.
Cronbach’s Alpha Coefficient if Each Item Eliminated

Tiredness of Voice Items a Physical Discomfort Item

1 0.94 12

2 0.94 13

3 0.94 14

4 0.93 15

5 0.94 16

6 0.93

7 0.95

8 0.94

9 0.95

10 0.94

11 0.94
(Table 3). Additionally, the results of the item role in
reliability of VFI (Table 4) demonstrated that after the
deletion of each item, a decrease in Cronbach alpha
value occurred (Cronbach alpha value).
Reliability analysis
Eighty dysphonic completed the VFI second time and
returned it. The mean interval between completion of the
two questionnaires was six days (SD =§2). Test-retest reli-
ability results for the scores of the three factors of the VFI
were obtained using Spearman correlation. Strong test-
retest reliability was seen for all three factors: tiredness of
voice (r = 0.89, P < 0.001), physical discomfort (r = 0.78,
P < 0.001) and improvement of symptoms (r = 0.75, P <

0.001).
Clinical predictive validity analysis
The mean and standard deviation of the three factors of
VFI (tiredness of voice, physical discomfort, and improve-
ment of symptoms subscale) gained by the vocally healthy
s a Improvement of Symptoms Items a

0.83 17 0.72

0.82 18 0.82

0.87 19 0.76

0.82

0.81



TABLE 5.
Mean and SD for the Tiredness of Voice, Physical Discomfort, and Improvement of Symptoms Subscale Scores in Dys-
phonic Patients and Vocally Healthy Individuals

Groups Tiredness of Voice Physical Discomfort Improvement of Symptoms

Vocally healthy group 5.21 § 2.8 2.05 § 1.07 4.26 § 2.32

Dysphonia group 24.48§10.18 8.53 § 4.85 7.59 § 3.08
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group and dysphonic group, are presented in Table 5. In
comparison to the vocally healthy group, the dysphonic
group showed higher scores for VFI subscales. A significant
difference was found between the vocally healthy group and
the dysphonic group for three factors of the VFI using the
Mann-Whitney test (tiredness of voice: P= 0.000, physical
discomfort: P= 0.000, and improvement of symptoms:
P= 0.000).

In the dysphonic group, age was not correlated to the
scores of the VFI factors. The mean values of female
patients for tiredness of voice, physical discomfort, and
improvement of symptoms was 25.2 § 10.5, 8.9 § 4.6,
7.7 § 3.1, respectively and for male patients was 23.2 §
9.6, 7.9 § 5.1, 7.3 § 3.1, respectively. The difference
between mean female and male for three factors of VFI
was not significant (tiredness of voice, P = 0.48, physical
discomfort, P = 0.56, and improvement, P = 0.54).
DISCUSSION
The aim of the present study was to culturally adapt and
study the psychometric properties of the VFI in Persian
language. No items were deleted during the cultural
adaptation process of the VFI in to Persian. The results
of our study revealed that the Persian version of VFI
has a good internal consistency and are consistent with
the findings reported by Nanjundeswaran et al.11 Addi-
tionally, the values obtained by test-retest reliability for
the Persian version of the VFI on each of the three fac-
tors, confirmed the high reliability of the VFI during
time interval. Although these results were in agreement
with the findings of similar research in the English lan-
guage,11 the values obtained in this research were higher
for factor 3 and lower for factors 1 and 2 compared to
the English version of VFI.11 Also, the scores of three
factors of Persian version of VFI were not influenced by
gender and age. The Persian VFI can be used to reliably
identify persons with VF and has good clinical validity
and reliability.
Similar to previous works, the mean of the three factor
scores of the VFI in the dysphonic group were higher than
those in the control group of healthy persons. Scores can be
interpreted similar to the original version of the VFI. In
other words, scores on factor 1 may vary from 0 to 44, and
factor 2 may be from 0 to 20, with 0 demonstrating no expe-
rience of the symptoms of VF and a severe VF with scores
of 44 and 20 on each of the factors 1 and 2 respectively. In
other words, a higher score on factors 1 and 2 indicate an
experience of severe VF. The findings confirmed that the
patients with various voice disorders have higher VF com-
pared to individuals with healthy voice. Questions on factor
3 are worded positively and therefore lower scores represent
that fatigue does not improve with rest. Due to the discrep-
ancy in the wording, a total VFI score was not calculated as
indicated in the original VFI.11 In addition, each factor is
conceptually different and the scores of each factor provide
more accurate insight into a patient's experience of VF. The
Persian version of the VFI may prove to be a sensitive and
reliable index that could be used in identifying individuals
with VF.
IMPLICATIONS
According to importance of the client-centered evaluations,
a valid and reliable Persian version of the VFI can be used
across clinical settings to more precisely and reliably iden-
tify individuals with VF and assess symptom progression
pre and posttreatment. In addition, the Persian version of
the VFI will allow the voice therapists to exert a more com-
prehensive assessment of the patients with voice disorders
and study the effects of different interventions for VF with
this questionnaire.
CONCLUSIONS
Good psychometric properties of the Persian version of the
VFI suggest that it is a valid, reliable, and suitable index for
the evaluation of VF and for identifying individuals with
and without VF in Iran.
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APPENDIX 1: Back translation of Vocal Fatigue Index
Voice problems usually are associated with some symptoms.
Notice to this symptoms and their repetition and experience
Part 1

1. After using the voice, I don’t want to talk more.

2. When I talk a lot, I feel tired in my voice.

3. While I am using the voice, I feel having a lot of effort.

4. While I am using the voice, my voice gets hoarse.

5. When I use my voice, I feel doing a hard work.

6. Generally after using the voice, I tend to limit my talking.

7. I avoid going to social situations where I have to talk more the

8. After a work day, I feel I cannot talk with my family members

9. After using voice, it is hard for me to produce my voice.

10. While using the voice, it is hard for me to produce loud

and clear voice.

11. After using voice, I feel my voice is weak.

Part 2

12. At the end of the day that I had used my voice, I feel pain in

the neck.

13. At the end of the day that I had used my voice, I feel throat pa

14. When I talk a lot, I feel my voice get harsh.

15. With using my voice, I feel pain in my throat.

16. With using my voice I feel pain in my neck.

Part 3

17. After taking a rest, my voice gets better.

18. After taking rest, the effort to produce my voice decreases.

19. After taking rest, the hoarseness of my voice gets better.
in yourself. Circle the suitable answer (0-never, 1-almost
never, 2-sometimes, 3-almost always, 4-always).
0 1 2 3 4

0 1 2 3 4

0 1 2 3 4

0 1 2 3 4

0 1 2 3 4

0 1 2 3 4

re. 0 1 2 3 4

0 1 2 3 4

0 1 2 3 4

0 1 2 3 4

0 1 2 3 4

0 1 2 3 4

in. 0 1 2 3 4

0 1 2 3 4

0 1 2 3 4

0 1 2 3 4

0 1 2 3 4

0 1 2 3 4

0 1 2 3 4
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APPENDIX 2: Persian translation of Vocal Fatigue
Index
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