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Abstract Laryngeal cancer can affect the patients’ voice.
For assessment of the patients’ self-perception of their
voice, several tools were introduced into clinical routine.
The voice handicap index questionnaire (VHI) is regarded
as the “gold standard”. However, in benign laryngeal
pathologies and in functional dysphonia, the shorter voice-
related quality of life questionnaire (V-RQOL) proved to
be equivalent. This study examines the correlation of both
questionnaires in patients who had been treated for small
(T1 and T2) laryngeal cancer. It was performed during
regular outclinic examinations. In total, 65 patients aged
62.1 £ 10.0 years completed the German versions of the
VHI and V-RQOL. Their average VHI total score was
38.9 + 26.0 points and the average V-RQOL score was
70.1 £ 24.4%. The total scores correlated with Ipl = 0.92
and p < 0.01. Both questionnaires give quasi identical
results, the shorter V-RQOL may be favoured for clinical
application.
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Background

Laryngeal cancer is the most frequent malignant tumour of
the head and neck. In Germany, incidence is 6.1 in men and
0.7 in women with a maximum at the age group of
70-75 years [1]. The disease itself and/or its treatment may
cause disturbances in voice, swallowing, and respiration [2].
The focus of this paper is on dysphonia after treatment.
Besides oncological and functional aspects, patient’s self-
perception has gained an increasing importance in both
clinical and scientific medicine in recent years [3, 4]. The
present study deals with methodical aspects of how to mea-
sure self-perception of dysphonia in patients who were trea-
ted for small laryngeal cancer, i.e. T1 and T2 tumour stages.

The European laryngological society (ELS) recommends
a comprehensive assessment of impairment, disability, and
handicap in patients with voice disorders including the
measurement of patients’ self-perception of their dysphonia
[5]. Up till now, several assessment tools were introduced
into clinical routine with the voice handicap index (VHI) as
the “gold standard” [6-8]. It is a questionnaire with 30 items
in its original version. However, shorter versions, such as the
VHI-12 [9] present almost identical results. For patients with
voice disorders of benign origin, the equivalence of the
German version of the VHI [3, 5] was compared with the
results of the Voice-related quality of life (V-RQOL)
questionnaire [7]. The V-RQOL comprises 10 questions
[10] only, and hence was regarded more suitable for clinical
purposes due to its restricted number of items.

In this study, both the VHI and the V-RQOL question-
naire were applied to patients who had been treated for
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small laryngeal cancer. The questions to answer were
whether both tools present similar results and whether the
shorter V-RQOL can be regarded as equivalent and thus
more applicable in clinical routine.

Patients

In total, 65 patients aged 62.1 & 10.0 years (34.0-83.0
years) took part in the study after informed consent. The
group consisted of 58 men aged 62.6 £ 9.4 years
(43.9-83.0 years) and 7 women aged 60.8 £ 12.4 years
(34.0-66.3 years). They had been operated for T1 (n = 35)
or T2 laryngeal cancer (n = 30) using organ preserving
techniques 2.7 & 2.6 years (0.1-12.1 years) prior before to
the investigation. 10 of them (15.4%) had undergone
postoperative radiochemotherapy, and 11 (16.9%) radio-
therapy alone. At the time of examination, none of the
patients suffered from recurrent tumour growth, cervical or
other metastases, and none of the patients had a tracheo-
stoma. More details concerning the test persons are shown
in Table 1. All patients were native German speakers. Data
were collected during regular outclinic follow-ups in a
separate, quiet room before clinical examination by an
experienced ENT surgeon.

The study respected the principles of the World Medical
Association (WMA) Declaration of Helsinki on ethical
principles for medical research involving human subjects.
It was approved by the ethics committee of the University
of Erlangen-Nuremberg.

Methods

All test persons completed both the V-RQOL [7, 10] and
VHI [11] questionnaire in previously described German
versions [5]. High scores of the VHI (possible range 0—120
points) depict a severe subjective feeling of impediment
whereas, in the V-RQOL questionnaire, low scores (pos-
sible range 0-100%) describe a severe handicap. Hence,
both scales show opposite orientation.

Table 1 Location of the carcinoma among T1 (n = 35) and T2
(n = 30) tumour patients

T1 tumour T2 tumour
Both sides 2 6
Right side 15 11
Left side 18 13
Supraglottic 3 13
Glottic 30 16
Subglottic 2 1
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Complete data sets were collected from all participants
and the data were analyzed using the commercially avail-
able software SPSS version 15.0. Spearman’s rank-order
correlation coefficient was calculated to compare the total
values of both questionnaires.

Results
V-RQOL

In patients with T1 carcinoma, the V-RQOL score was
70.4 £ 24.5% (range 12-100%), and in T2 carcinoma, it
was 69.8 + 24.6% (range 0-100%). As both values do
not differ in a significant level, the V-RQOL score of the
whole study group was calculated as 70.1 + 24.4% (range
0-100%) (see Fig. 1).

VHI

In patients with T1 carcinoma, the VHI score was
39.0 & 26.7 points (range 0-91 points), and in T2 carci-
noma, it was 38.8 &£ 25.6 points (range 0—100 points). As
both values do not differ on a significant level, the VHI
score of the whole study group was calculated as
38.9 £ 26.0 points (range 0—100 points) (see Fig. 2).

V-RQOL vs. VHI

Spearman’s rank-order correlation coefficient between the
results of both questionnaires was —0.92 (p < 0.01) (see
Fig. 3).
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Fig. 1 Voice-related quality of life (V-RQOL) total score in 65
patients who had suffered from T1 and T2 laryngeal cancer
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Fig. 2 Voice handicap index (VHI) total score in 65 patients who had
suffered from T1 and T2 laryngeal cancer
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Fig. 3 Voice-related quality of life (V-RQOL) against Voice Hand-
icap Index VHI total scores in 65 patients who had suffered from T1
and T2 laryngeal cancer

Discussion

Dysphonia may affect communication and social integra-
tion and cause psychological and emotional problems and
thus deteriorate quality of life [12, 13]. This counts both for
dysphonia of benign and malignant origin. Therefore, in
recent years, beside organic and functional aspects, dys-
phonic patients’ self-perception of their voice became an
equally important medical parameter [14].

Voice preservation and restoration in small laryngeal
cancer is of outstanding importance as life expectancy is not
diminished in these patients [1], and most of them need
occupational reintegration [6]. Beside this clinical consid-
eration, a scientific aspect alludes to this topic as well: Voice
function and self-perception of dysphonia may be different
in patients treated with different surgical and radiological
regimes and voice outcome might be an important parameter
for further evaluation of therapeutic strategies [4, 15, 16].
The voice function is assessed according to the consented
structured recommendations [3, 7, 17]. Up till now, there is
no consensus of how to measure the patients’ self-perception
of their dysphonia in cases of small laryngeal cancer.

Voice-specific aspects of quality of life were operation-
alized as voice-related quality of life [2] and as voice
handicap [15], respectively. Several questionnaires proved
to be valid and were introduced into clinical practice [3, 7,
10, 18]. Two of them, the V-RQOL and the VHI, were used
in this study. The V-RQOL questionnaire comprises ten
items. In its original version [7, 10], two factors were
identified—a physical-functional and a social-emotional
domain. However, for the German version, only one overall
factor was found [6]. The VHI questionnaire comprises 30
items. In its original version [3, 17], three factors were
identified, i.e. a physical, a functional, and an emotional
domain. In its German version, the VHI is depicted one-
dimensionally [3, 5]. For the purpose of this study, the sum
scores of both questionnaires were compared. In case of
identical results, both in clinical practice and for scientific
purposes, the assessment of self-perception of dysphonia
might be restricted to the shorter V-RQOL questionnaire.

The V-RQOL scores in this study covered the complete
possible range with an obvious ceiling effect. Hence, it
may be concluded that the questionnaire differentiates best
in cases when patients perceive a diminished voice-related
quality of life. For clinical purposes this seems suitable as
it may be assumed that the V-RQOL questionnaire might
adequately depict pre—post changes in cases when voice
therapy is performed. At present, the reporting group
conducts a prospective study on this topic in a clinical
cohort with small laryngeal cancer. However, previous
studies on patients with benign voice disorders revealed
that the V-RQOL questionnaire is an appropriate tool to
describe pre—post changes [5, 7, 10].

The VHI scores do not cover the entire possible range
(0-120) with an obvious bottom effect. As high VHI
correspond with low V-RQOL values, the result is
identical with the V-RQOL measurement. It may equally
be concluded that the VHI differentiates best in cases of
a diminished voice-related quality of life, and it is
assumed as well that the VHI will adequately depict pre—
post changes in cases when voice therapy is performed
[5, 15, 19, 20].
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Both questionnaires correlated very high (Ipl = 0.92) on
a significant level. Hence, the V-RQOL with 10 questions
and the 30 item VHI questionnaire produce quasi-identical
results and may replace each other. This corresponds with a
result obtained in a cohort of patients with dysphonia of
benign origin which is published earlier by the reporting
group [5]. Data obtained in this study do not allow for
conclusion that the V-RQOL is superior to the shorter VHI-
12 version [9]; especially, concerning time consumption.
As a consequence of this study, it is recommended to use
the V-RQOL questionnaire in clinical practice rather than
the 30-item original VHI version.

Acknowledgments This work was partially funded by the German
Cancer Aid (Deutsche Krebshilfe) under Grant 107873.

Conflict of interest The authors declare that they have no conflict
of interest.

References

1. Robert Koch Institute (ed) and Association of Population-based
Cancer Registries (ed) (2008) Cancer in Germany 2003-2004,
incidences and trends, 6th edn. Berlin

2. Singer S, Danker H, Bloching M, Kluge A, Schwenke J, Oeken J,
Fuchs M, Schwarz R (2007) Perceived stigmatisation following
laryngectomy. Psychother Psychosom Med Psychol 57:328-333

3. Nawka T, Wiesmann U, Gonnermann U (2003) Validation of the
German version of the voice handicap index. HNO 51:921-929

4. Schuster M, Lohscheller J, Hoppe U, Kummer P, Eysholdt U,
Rosanowski F (2004) Voice handicap of laryngectomees with
tracheoesophageal speech. Folia Phoniatr Logop 56:62-67

5. Giinther S, Rasch T, Klotz M, Hoppe U, Eysholdt U, Rosanowski
F (2005) Determination of subjective impairment in dysphonia. A
methodological comparison. HNO 53:895-900, 902-904

6. Schwanfelder C, Eysholdt U, Rosanowski F, Graessel E (2008)
Stimmbezogene Lebensqualitit: Struktur, Giiltigkeit und Beding-
ungsfaktoren des deutschen Fragebogens. Folia Phoniatr Logop
60:241-248

7. Grissel E, Hoppe U, Rosanowski F (2009) Grading of the voice-
related quality of life index. HNO 57:896-901

@ Springer

10.

11.

12.

13.

14.

15.

16.

20.

. Benninger MS, Gardner GM, Jacobson BH (2005) New dimen-

sions in measuring voice treatment outcome and quality of life.
In: Sataloff RT (ed) Professional voice. The science and art of
clinical care, 3rd edn. Plural Publishing, Oxford, pp 471-477

. Nawka T, Verdonck-de Leeuw IM, De Bodt M, Guimaraes I,

Holmberg EB, Rosen CA, Schindler A, Woisard V, Whurr R,
Konerding U (2009) Item reduction of the voice handicap index
based on the original version and on European translations. Folia
Phoniatr Logop 61:37-48

Hogikyan ND, Sethuraman G (1999) Validation of an instrument
to measure voice-related quality of life (V-RQOL). J Voice
13:557-569

Deary 1J, Wilson JA, Carding PN, MacKenzie K (2003) The
dysphonic voice heard by me, you and it: differential associations
with personality and psychological distress. Clin Otolaryngol
28:374-378

Bankier B, Littman AB (2002) Psychiatric disorders and coronary
heart disease in women—a still neglected topic: review of the
literature from 1971 to 2000. Psychother Psychosom 71:133-140
Benninger MS, Ahuja AS, Gardner G, Grywalski C (1998)
Assessing outcomes for dysphonic patients. J Voice 12:540-550
Billante CR, Spector B, Hudson M, Burkard K, Netterville JL
(2001) Voice outcome following thyroplasty in patients with
cancer-related vocal fold paralysis. Auris Nasus Larynx
28:315-321

Rosen CA, Murry T, Zinn A, Zullo T, Sonbolian M (2000) Voice
handicap index change following treatment of voice disorders.
J Voice 14:619-623

Steffen A (2009) Messung der subjektiven Betroffenheit durch
die tracheo-6sophageale Ersatzstimme — Ein Methodenvergleich.
Dissertation, University of Erlangen-Nuremberg, Erlangen,
Germany

. Jacobson BH, Johnson A, Grywalski C, Silbergleit A, Jacobson

G, Benninger MS, Newman CW (1997) The voice handicap
index (VHI): development and validation. Am J Speech Lang
Pathol 6:66-70

. Rosanowski F, Grissel E, Hoppe U, Kollner V (2009) Quality of

life in dysphonia. HNO 57:866-872

. Machulla R, Hacki T, Hoppe U, Rosanowski F, Eysholdt U

(2002) Voice Handicap Index (VHI): Outcome-Parameter der
stationdren Stimmrehabilitation. In: Gross M, Kruse E (eds)
Aktuelle phoniatrisch-padaudiologische Aspekte 2002/2003.
Median, Heidelberg

Spector BC, Netterville JL, Billante C, Clary J, Reinisch L, Smith
TL (2001) Quality-of-life assessment in patients with unilateral
vocal cord paralysis. Otolaryngol Head Neck Surg 125:176-182



	Voice handicap index and voice-related quality of life in small laryngeal carcinoma
	Abstract
	Background
	Patients
	Methods
	Results
	V-RQOL
	VHI
	V-RQOL vs. VHI

	Discussion
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


