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Psychometric Properties of Voice Activity Participation

Profile—Persian Version (VAPPP)

*Maryam Faham, †Zahra Ghayoumi Anaraki, ‡Akram Ahmadi, §Abbas Ebadi, and ||Erin Pearson Silverman,
*Shiraz, †Mashhad, and ‡§Tehran, Iran, and ‖Gainesville, Florida

Summary: Objectives. Individuals with voice disorders may experience limits in activity and restricted participa-
tion in daily activities. The aim of this study was to investigate the psychometric properties of the Voice Activity Participation
Profile—Persian Version (VAPPP), a questionnaire which specifically investigates activity limitation and participation
restriction in Persian-speaking individuals with voice disorders.
Method. We completed a translation procedure according to World Health Organization guidelines, prior to admin-
istering the questionnaire to 208 participants (156 patients with dysphonia and 52 controls), each of whom completed
the questionnaire. We examined various psychometric properties including item analysis, factor analysis, internal con-
sistency, discriminant validity, criterion-related validity, and test-retest reliability were investigated for this questionnaire.
Results. Confirmatory factor analysis revealed that the 27 items on the VAPPP were distributed across four factors
and that the first question, which assesses self-perceived dysphonia severity, was grouped separately. All the four subscales
and total VAPPP have high internal consistency and test–retest reliability based on Cronbach’s alpha coefficients and
the intraclass correlation coefficient (ICC). Job effects (α = 0.85; ICC = 0.96), daily communication effects (α = 0.96;
ICC = 0.83), social communication effects (α = 0.91; ICC = 0.93), emotional effects (α = 0.94; ICC = 0.76), and total
score (α = 0.97; ICC = 0.88) are presented. VAPPP scores in patients with dysphonia were significantly different from
those of the healthy control group (P < 0.001). The VAPPP total score has a high correlation to the Voice Handicap
Index (r = 0.86; P < 0.001)
Conclusion. The VAPPP is a reliable and valid tool for evaluating the quality of life of patients with dysphonia in
Iran.
Key Words: Voice–Quality of life–Psychometric properties–Voice Activity Participation Profile—Persian Version–
Dysphonia.

INTRODUCTION

The prevalence of voice disorders is estimated to be 3%–9% in
the United States,1 with effects on communication, quality of
life (QOL), and subjective social, economic, and emotional
functioning.2–5 There are different procedures for assessing voice
disorders including acoustic, audio-perceptual, aerodynamic, and
imaging methods,6 mainly grouped as objective and subjective
assessments.7 Objective voice assessments assess voice quality2,8

and include instruments to examine voice production.9 However,
there is increasing evidence that objective assessments cannot
determine voice disorder-related effects on daily living or func-
tional participation and perceived handicap, which patients
experience because of dysphonia.5,10–12 Because of this, subjec-
tive QOL assessments emerged. Speech and language pathologists
use subjective assessments to quantify the effects of voice dis-
orders. One such assessment involves measuring QOL in patients
with voice disorders.2,13 These tools can help us to quantify dis-
ability level in a way that objective measures are unable to.14

Self-reported voice measures quantify the impact of voice dis-
orders on QOL in patients with dysphonia.14,15 World Health
Organization (WHO) recommendations for health status assess-
ments hold that these types of assessments should be used in
clinical settings.12 Tools that exist for measuring QOL in pa-
tients with dysphonia are the Voice Handicap index (VHI),16

Voice-Related Quality of Life (V-RQOL),17 Voice Activity Par-
ticipation Profile (VAPP),5 and Iranian Voice Quality of Life
Profile (IVQLP).18 The VHI is a self-report questionnaire that
contains 30 items to assess QOL in patients with dysphonia.16

It is a reliable and valid tool19 for investigating the effects of
various therapeutic procedures in this population.13

Ma and Yiu (2001) developed the (VAPP) as a QOL assess-
ment tool to quantify the effects of dysphonia on patients’
activities and participation, based on WHO ICIDH-2 Beta-1 guide-
lines. The VAPP consists of 28 items in five sections that examine
the severity of the voice disorder (Section 1), job (Section 2, four
items), daily communication (Section 3, 12 items), social com-
munication (Section 4, four items), and emotions (Section 5, seven
items). Participation restriction and activity limitation are two
QOL features addressed by the VAPP. This VAPP was original-
ly developed in Chinese,5 and then translated and adapted for
use with Finnish,20 Brazilian,21 Italian,14 and Korean populations.22

Most of the above-mentioned instruments are written in English
and require adaptation and cultural and linguistic validation for
use with non-English-speaking patients.7,14,23 Although there are
some Persian assessment tools such as the Persian version of
the VHI, 19the Persian version of the V-RQOL,17 and the IVQLP,18

this tool (VAPP) is the only questionnaire that measures activity
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limitation and participation restriction. These critical issues are
identified within the International Classification of Functional-
ity, Incapacity, and Health by the WHO. Activity limitation and
participation restriction are relatively new concepts introduced
through the new ICIDH-2 model. Of all 28 items in this ques-
tionnaire, 16 items measure daily communication effects (12
items) and social communication effects (four items). Most items
focus on activity limitation and participation restriction, and there
are a high number of items in these two sections compared with
the whole of questionnaire. These concepts were not included
in former tools such as the VRQOL and the VHI, and the VAPP
was developed after these concepts emerged. Knowing about ac-
tivity limitation and participation restriction helps speech and
language pathologists determine intervention direction.5

We decided to adapt and validate the VAPP as a self-report
QOL measure to Persian because of its focus on activity limi-
tation and participation restriction; so the purpose of this study
was to investigate the psychometric properties of the Persian
version of the VAPP in people with voice disorders, for re-
search and clinical purposes.

METHOD

The present work is a methodological and cross-sectional de-
scriptive study evaluating the psychoanalytical features of the
VAPP, a 28-item questionnaire that measures voice activity lim-
itation and participation restriction in patients with dysphonia.
The items are rated on a visual analog scale (VAS; as a hori-
zontal line 100 mm long) representing a score from 0 to 10. Items
are distributed over five sections, and each section produces a
score: self-perceived voice problem (one question); job (four ques-
tions); daily communication (12 questions); social communication
(four questions); and emotion (seven questions). The minimum
possible total score is zero, and the maximum is 280.5 Patients
younger than 18 years and those who had received voice therapy
within the two preceding were excluded from the study.

There are different guidelines for questionnaire adaptation, such
as criteria recommended by the Scientific Advisory Commit-
tee of Medical Outcomes Trust14 and the WHO guidelines for
QOL assessments.24 Generally, a multistep process is
recommended.7,14 This process involves forward translation, back
translation, committee review, and a pretesting step.7,14,25

Translation procedure

After obtaining permission from the developers,5 a standard trans-
lation of the 28-item questionnaire into Persian was completed
by two native translators according to WHO guidelines. We then
combined and integrated the initial translations into one unified
document. Three expert voice therapists, with at least 5 years
of experience, assisted during this stage, so that the best phrases
were chosen. To control the quality of the translation, a trans-
lator who was bilingual in English and Persian translated the final
version from Persian to English. Then, we submitted the reverse-
translated English version to the above-mentioned expert panel
for an examination and discussion of any discrepancies between
the two versions. Finally, the Persian version of the question-
naire was revised again by expert translators to remove any

grammatical or semantic discrepancies. The final version evaluates
the impact of dysphonia on an individual’s QOL and is called
the Voice Activity and Participation Profile—Persian Version
(VAPPP).

Participants

We recruited patients with voice disorders and healthy con-
trols without voice disorders for this study. We selected patients
with dysphonia from among all patients referred to three oto-
rhinolaryngology clinics in Shiraz, Tehran (Amir-Alam Hospital),
and Mashhad. All patients were diagnosed with a voice disor-
der by an otorhinolaryngologist and speech and language
pathologist, and none had undergone any previous voice treat-
ment. Every attempt was made to recruit patients with different
types of voice disorders (Table 1).

All participants provided written consent for study partici-
pation. This study was approved by the Ethic Committee of Shiraz
University of Medical Sciences.

Psychometric properties of the VAPPP

Face and content validity of the VAPPP
Face validity was determined in a qualitative manner. The VAPPP
scale was presented to 15 adult patients with voice disorders
(seven women and eight men). They read all 28 items and an-
swered them. Patients were also asked to identify items that were
not applicable or easy to understand. This step was essential for
ensuring the questionnaire’s quality and obtaining appropriate
feedback from individuals responding to the translated questions.26

The content validity of the questionnaire was determined quali-
tatively by expert specialists.

Item analysis
The correlation between the total score of the items within a ques-
tionnaire and each item separately is the discrimination coefficient.
The higher an item’s discrimination coefficient, the more dis-
criminative the item. The item’s role in test reliability was
reviewed by examining the internal consistency coefficient after
item elimination. That is to say, the items were determined in-
appropriate if Cronbach’s alpha coefficient increased item
elimination, and the item was determined appropriate if the alpha
coefficient decreased.

TABLE 1.

Videostroboscopic Findings in Participants with Voice

Disorders

Pathology Number (%) Pathology Number (%)

Polyps 14(6.7) MTD 18(8.7)
Nodules 11(5.3) Laryngitis 16(7.7)
True vocal fold

cysts
4(1.9) ADSD 9(4.3)

Sulcus vocalis 1(0.5) Cancer 32(15.4)
True vocal fold

paralysis
11(5.3) ABSD 1(0.5)
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Factor analysis
Factor analysis evaluated if the items were distributed over
the subgroups as per the original questionnaire by Ma and Yiu.
We performed the explanatory factor analysis using a
Kaiser-Meyer-Olkin (KMO) sampling test, Bartlett’s test, an anal-
ysis of the main elements, a scree plot, and a varimax rotation.
We established a minimum factorial load of 0.4. Confirmatory
factor analysis was performed using the chi-square, Normed Fit
Index (NFI), Parsimony Normed Fit Index, and Comparative Fit
Index (CFI) by Lisrel 8.8 (Scientific Software International, Cook
County, Illinois).

Internal consistency
We calculated internal consistency using Cronbach’s alpha co-
efficient for the questionnaire and each section. If the coefficient
was greater than or equal to 0.7, the test is considered reliable.

Discriminant validity
A common method for determining construct validity is to
compare the scores of groups who are known to differ accord-
ing to the variables of interest. In this study, the main variable
was presence of dysphonia. To determine the discriminant va-
lidity of the study, the mean scores of the two groups were
compared using an independent t test.

Criterion-related validity
We compared the scale scores with an external clinical criteri-
on (in this study, the VHI) using Spearman’s correlation test
because the VHI is a non-parametric measure that uses an ordinal
scale. The VHI is a validated self-administered inventory as-
sessing patients’ self-perceived voice handicap.

Test-retest reliability
We administered the VAPPP twice, to each voice patient, within
a 2-week interval. This time interval was considered short enough
to avoid substantial voice changes and long enough so that par-
ticipants would not recall their previous responses.27 The
reproducibility was tested by means of the intraclass correla-
tion coefficient (ICC).

Statistics

The Statistical Package for the Social Sciences, Version 20.0
(SPSS, Inc., Chicago, Illinois) was used for the analysis of de-
scriptive data, the explanatory factor analysis, Cronbach’s alpha

coefficient for internal consistency and item analysis, the ICC
for test-retest reliability, Spearman’s correlation test for criterion-
related validity, and the independent t-test for discriminative
validity.

The numerical results of Cronbach’s alpha coefficient were
respectively interpreted as satisfactory, 0.7; good if greater than
0.8; and excellent, if greater than 0.9. For the confirmatory factor
analysis, Lisrel 8.8 (Scientific Software International) was used
and χ2-df was acceptable if the value was 1–5; an acceptable
value for the NFI and the CFI should be greater than 0.928

RESULTS

Participants

A total of 208 individuals were allocated to the following two
groups: those with dysphonia (n = 156; 68F/88M; mean age in
years, 42.28; range, 18–73), and those without dysphonia (n = 52;
25F/27M; mean age in years, 38.87; range, 18–69). Of the 156
individuals with voice disorders, 39 (18.8%) had dysphonia with
no significant videostroboscopic findings such as mass, irregu-
larity of the vocal folds’ edges, absence of glottal wave, and signs
of MTD. Other findings are presented in Table 1.

Face and content validity
All participants could easily answer the questions and required
no further explanation or help; all of the items were diagnosed
as applicable, meaning that the final version of the VAPPP is
clear and easy to answer. The only change that occurred at this
stage included using a numbered line instead of a simple VAS
line because this appeared to assist patients when scored their
feelings.

Item analysis
The items’ roles were analyzed by the variation of Cronbach’s
alpha coefficient. The total Cronbach’s alpha value (α > 0.97)
did not increase when any item was eliminated, meaning all the
items’ internal consistency increased (Table 2).

Factor analysis
We assessed the construct validity of the VAPPP by the explor-
atory factor analysis. The adequacy of the sample size was
confirmed based on the three factors that KMO (0.94) and Bar-
tlett’s test of sphericity (0.37; P < 0.0001).

Initially based on scree plots and the extracted values, the item
loads in the VAPPP were distributed over the explanatory factor

TABLE 2.

Changes in Cronbach’s Alpha Value Following Item Elimination

Number α Number α Number Α Number Α

1 0.96 8 0.96 15 0.96 22 0.96
2 0.96 9 0.96 16 0.96 23 0.96
3 0.97 10 0.96 17 0.96 24 0.96
4 0.96 11 0.96 18 0.96 25 0.96
5 0.96 12 0.96 19 0.96 26 0.96
6 0.96 13 0.96 20 0.96 27 0.96
7 0.96 14 0.96 21 0.96 28 0.96
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analysis accounted for 72.64% of variables (12.84% of vari-
ances). In the original version of the questionnaire, all 27 items
(except Question 1) were distributed over four factors. We com-
pleted the confirmatory factor analysis using Lisrel 8.8 (Scientific
Software International). The factor loading in the four-factor
model was good and acceptable (Table 3).

Internal consistency analysis
High alpha coefficients reflected high internal consistency for
effect on job (0.85), effect on daily communication (0.96), effect
on Social Communication (0.91), effect on Emotion (0.94), and
Total Score (0.97).

Reliability of test-retest
We measured the reliability of test-retest results by the ICC. The
results are presented in Table 4 for Total score and all four
subscales. As seen in Table 4, the 95% confidence interval in
the effects on daily communication subscale is the widest (lower,
31; upper, 96) among all four subscales.

Discriminant validity
The VAPPP discriminated well between the two groups. Indi-
viduals with dysphonia had scores that were significantly higher

than those without dysphonia, based on independent t-test results
(Table 5).

Criterion-related validity
Spearman’s correlation score showed there is high correlation
(r = 0.89; P = 0.001) between Total VAPPP score and Total VHI
score.

DISCUSSION

The aim of this study was to evaluate the psychometric
properties of the Persian version of the VAPP to develop a
valid and reliable tool for measuring QOL in patients with
dysphonia, and, to quantify treatment effects in this population.29

Participants included individuals with dysphonia referred to
(and diagnosed by) hospital otorhinolaryngologist and speech
and language pathologists. Many QOL assessment tools have
been developed and validated in English. These tools must be
cross-culturally adapted and proven linguistically equivalent
for use in other languages.14 We followed guidelines for the
Process of Translation and Adaptation of Instruments, as set
forth by the WHO, to create the Persian version of the VAPP.
This process includes forward translation, expert panel
reverse-translation, and pretesting prior to arriving at a final
version.30

Validity refers to how well a test measures what it is de-
signed to measure.31 We demonstrated the construct validity of
the Persian version of the VAPP by realizing significant VAPPP
mean score differences between individuals with and without
dysphonia. All VAPPP questions discriminated between those
with and without dysphonia. These results are similar to other
studies,5,14,22 with the exception of Sukanen et al.20 They re-
ported that questions 3, 10, 11, and 24 did not discriminate
between individuals with dysphonia and those with no dyspho-
nia. We evaluated the convergent validity by correlating participant
VAPPP and VHI scores. There was a high correlation between
participant scores on the Persian version of the VHI and the
VAPPP. Reliability is the degree to which an assessment tool
produces stable and consistent results.31 The VAPPP had a high
internal consistency and a high Cronbach’s alpha. These find-
ings are consistent with similar studies.14,22

CONCLUSION

The VAPPP is a reliable and valid tool for assessing QOL,
specifically activity limitation and participation restriction, in
Persian patients. The questionnaire poses low administrative

TABLE 3.

Fit Indices for Confirmatory Factor Analysis of the VAPPP

Index Estimated Value Index Estimated Value

χ2 1239.97 NFI 0.95
Degrees of

freedom
318 PNFI 0.86

P <0.001 CFI 0.96

Abbreviation: PNFI, Parsimony Normed Fit Index.

TABLE 4.

Test-Retest Results

Subscales ICC

95% CI

Lower Upper

Effect on job 0.96 0.83 0.99
Effect on daily communication 0.83 0.31 0.96
Effect on social interaction 0.93 0.69 0.98
Effect on emotion 0.76 0.55 0.95
Total VAPPP 0.88 0.45 0.97

Abbreviation: CI, confidential Interval.

TABLE 5.

Total VAPPP Differences between Voice Disorder and Non-Voice Disorder Groups

Groups Effect on Job
Effect on Daily

Communication
Effect on Social

Interaction Effect on Emotion Total VAPPP

Voice disorder 11.11 45.26 13.15 32.22 107.01
No voice disorder 0.15 0.05 0.0 0.02 0.25
P 0.001 0.001 0.001 0.001 0.001
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burden; most patients can complete it within 10 minutes. The
VAPPP can be used to measure QOL and the effects of various
therapies for persons with dysphonia in clinical and research
settings.
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