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Objective: To examine the validity of the Penn Acoustic Neu-
roma Quality-of-Life Scale (PANQOL) in a sample of Dutch
patients recently diagnosed with vestibular schwannoma.

Study Design and Setting: Cross-sectional study in a university
tertiary referral center.

Methods: Between April 2011 and March 2012 consecutive
patients (mean age, 56.4; range, 17-85 yr) diagnosed with
vestibular schwannoma (n= 155) were included. The PANQOL
was translated into Dutch according to the accepted rules of
forward-backward translation. Quality of life at diagnosis was
measured with the generic SF-36 and the disease-specific
PANQOL. Factor analysis was used to explore the factor struc-
ture of the PANQOL. The scores of the patients in the current
study were compared with those of patients from the United States
of America. Correlations between SF-36 and PANQOL were ex-
amined to study psychometric characteristics of the PANQOL.

Results: One hundred nineteen patients (76.8%) completed the
questionnaires. SF-36 scores are comparable to previously pub-
lished studies measuring Quality of Life at diagnosis. Factor
analysis on our data has confirmed the original 7-dimensional
structure of the PANQOL. The PANQOL scores from the Dutch
and the USA patients are comparable. Correlations between
PANQOL and SF-36 dimensions corroborate the validity of
the Dutch PANQOL version.

Conclusion: Vestibular schwannoma patients experience a re-
duced quality of life immediately after the diagnostic process. The
PANQOL seems to be a valid disease-specific measure of quality
of life in Dutch patients who have recently been diagnosed with
vestibular schwannoma. Key Words: Penn Acoustic Neuroma
Quality-of-Life Scale—Psychometrics—Quality of life—Short
Form-36 Health Survey—Vestibular schwannoma.

Otol Neurotol 00:00-00, 2013.

Quality of Life (QoL) has evolved into an important
outcome by which the effect of medical treatment is
determined in modern medicine. As a consequence of
this development, the multidimensional nature of disease
is emphasized, which is particularly visible in patients
with chronic somatic illness. These patients have to deal
with the emotional, cognitive, behavioral, and social
consequences of their illness and its medical manage-
ment. The consequences translate into QoL, defined as
“‘the functional effect of an illness and its consequent
therapy upon a patient, as perceived by the patient’” (1).
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Patients with vestibular schwannoma (VS) often present
with unilateral sensorineural hearing loss and associated
tinnitus, vertigo, or imbalance (2). As a result of the slow-
growing behavior and benign character of the tumor, VS
is a chronic illness, which is irreversible, has a long duration,
and implies a significant burden on the health system. In
small- and medium-sized tumors, for elderly patients,
and for those with coexisting morbidities that preclude
invasive treatment, watchful waiting (wait-and-scan) has
proved to be an evidence-based treatment strategy (2—4).
However, vestibular schwannoma can cause brainstem
compression, and microsurgical resection or irradiation
therapy can have serious consequences as well (5,6).
Each of the 3 modalities has its impact on patients’ QoL.
In fact, VS patients experience diminished QoL from the
moment of diagnosis. Studies have shown that the QoL
of patients with VS is lower than that found in patients
with other chronic illness (3,7-16), such as head and
neck cancer (2,17). Only a few studies focus on QoL in
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VS patients before (proposal of) treatment (5,17-24).
This current study contributes to the body of literature
on disease-specific QoL in patients recently diagnosed
with VS.

Several studies assessing QoL in VS patients have
used the Short Form-36 Health Survey (SF-36). This is
the most widely used generic questionnaire that assesses
QoL. However, as a generic instrument used for VS
patients, the SF-36 has, by definition, limitations con-
cerning auditory and vestibular function and surgical
interventions because these factors are disease-specific
problems in VS patients (18). Recently, the Penn Acoustic
Neuroma Quality-Of-Life Scale (PANQOL) was developed
and validated for American (USA) patients. This is the first
disease-specific QoL instrument for patients with VS (23).
Shaffer et al. (25) reported data that seem to corroborate
its validity and reliability.

QoL research conventionally aims at assessing QoL
with generic and disease-specific measures (1). There-
fore, the aim of this study has been to translate and to
validate the disease-specific PANQOL to assess disease-
specific QoL in a sample of Dutch patients recently
diagnosed with VS. The advantage of a disease-specific
questionnaire is the inclusion of symptoms caused by
VS in the determination of the QoL. Factors associated
with VS are instrumental in decision making, informing
patients, and on the choice of treatment.

MATERIALS AND METHODS

Patients

During the period of April 2011 and March 2012, a cross-
sectional study was performed on 155 consecutive new patients
who were diagnosed with VS in the Leiden University Medical
Center, Department of Otorhinolaryngology and Head and
Neck Surgery. Patients with a cerebellopontine angle growth
other than a vestibular schwannoma (i.e., meningioma) that was
confirmed by radiologic examination or patients with a diag-
nosis of neurofibromatosis Type II were excluded for medical
reasons. Patients who could not read Dutch or who were oth-
erwise unable to complete a written questionnaire were also
excluded. Patient characteristics and tumor characteristics were
obtained from the patients’ clinical charts and are summarized
in Table 1. The tumor size was measured according to common
consensus (26) as the longest cerebellopontine, also called
extracanalicular, dimension of the vestibular schwannoma. The
intracanalicular component was not included in the tumor size.
Hearing was classified according to the classification system
of the Committee on Hearing and Equilibrium (27). Class A
was defined as normal hearing, Class B as moderate hearing
loss, and Classes C and D as severe hearing loss.

MATERIALS

The Short Form-36 Health Survey
The SF-36 consists of 36 multiple choice questions that
assess 8 dimensions: physical functioning (PF), social func-
tioning (SF), physical role limitations (PR), emotional role
limitations (ER), mental health (MH), vitality (VT), bodily pain
(BP), and general health (GH). A higher score on the SF-36

Otology & Neurotology, Vol. 00, No. 00, 2013

TABLE 1. Demographic and medical characteristics of
the patients

No. of participants 119
Age mean in years (range) 56.4 (17-85)
Sex, male, no. (%) 58 (48.7)
Initial extracanalicular tumor size, no. (%)

Small (<11 mm) 72 (60.5)

Medium (11-20 mm) 25 (21.0)

Large (>20 mm) 21 (17.6)

Unknown 1(0.8)
Degree of hearing loss, no. (%)

Class A, normal hearing (<30 dB) 15 (12.6)

Class B, moderate hearing loss (30-50 dB) 33 (27.7)

Class C or D, severe hearing loss (>50 dB) 69 (58.0)

Unknown 2 (1.7)
Symptoms (patients could report > 1 symptom), no. (%)

Tinnitus 87 (73.1)

Balance disorders 64 (53.8)

Vertigo 14 (11.8)
Cranial nerves dysfunction, no. (%)

Trigeminal nerve (N V) affected 11 (9.2)

Facial nerve (N VII) affected 2(1.7)

indicates a status of better health. Dutch population norms are
available for referential purposes (28,29).

The Penn Acoustic Neuroma Quality-of-Life Scale

The PANQOL consists of 26 multiple choice questions on signs
and symptoms associated with vestibular schwannoma. Partici-
pants are asked to rate each item from 1 (strongly disagree) to
5 (strongly agree). The PANQOL has 7 dimensions: balance
(6 items), hearing (4 items), anxiety (4 items), energy (6 items),
pain (1 item), face (3 items), and general health (2 items) (25).

Procedure

The Medical Ethics Committee of the Leiden University
Medical Center granted permission for the study. Patients re-
ceived a package with the SF-36, PANQOL, and questions on
sociodemographic characteristics. They were asked to return
their completed questionnaires in a prepaid envelope.

The PANQOL questionnaire was translated into Dutch ac-
cording to the accepted rules of forward-backward translation
(30). No divergence between the original and translated items was
found, so this was used as the questionnaire in this study.

To compare our study to previously published studies, scores
on the SF-36 dimensions at baseline in our study were compared
with the results of Godefroy et al. (18), Pollock et al. (5), and
Vogel et al. (17), all in patients with VS. This comparison was
performed because the same inclusion criteria were used in
these studies, and the scores of the SF-36 dimensions at base-
line were clearly reported. Other studies with SF-36 results at
baseline in this patient category used other inclusion criteria (21)
and/or did not report detailed scores on the SF-36 (19,20,22-24).

Statistical Analyses

Data analysis was performed with the Statistical Package for
the Social Sciences (SPSS version 17.0 for Windows). Means
and standard deviations for the SF-36 and PANQOL were
calculated. SF-36 scores were compared with previously pub-
lished studies using independent ¢ tests. Level of significance
was calculated with a 99% confidence interval (p < 0.01).
Exploratory factor analysis was performed using a varimax
rotation on principal components. Loadings with a minimum
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of 0.40 were considered relevant. Factor analysis is a statisti-
cal method used to describe variability among observed and
correlated variables in terms of a potentially lower number of
unobserved variables called factors or dimensions. There are
2 types of factor analysis: confirmatory and exploratory. Con-
firmatory factor analysis is a method of determining whether
the dimensions confirm to what is expected on the basis of
previous studies. Exploratory factor analysis is a method used
to explore the underlying structure between measured vari-
ables. It reduces a large set of variables to a limited number of
underlying dimensions. In this article, exploratory factor anal-
ysis was performed to examine whether the underlying struc-
ture as published by Shaffer et al. (25) could also be identified
in the current sample of patients (31,32). Reliabilities of the
PANQOL dimensions were calculated with Cronbach’s alpha.
Cronbach’s alpha is a measure of the internal consistency of
questionnaire items. The value of alpha is an indication of
the extent to which a number of items in a test measure the
same concept. A commonly accepted interpretation of Cronbach’s
alpha is excellent (> 0.9), good (0.8-0.9), acceptable (0.7-0.8),
questionable (0.6-0.7), poor (0.5-0.6), or unacceptable (<0.5) (32).

The PANQOL dimensions in our sample were compared
with the PANQOL scores of the USA patients by independent
t tests. Correlations between scores on SF-36 dimensions and
PANQOL dimensions were analyzed using Pearson’s corre-
lation coefficients.

RESULTS

The 155 patients who were diagnosed with VS be-
tween April 2011 and March 2012 were included in the
study group. One hundred nineteen of these patients
completed and returned the questionnaires (76.8%).
Seven patients refused because of personal problems
(4.5%), and 29 did not respond at all (18.7%). The base-
line characteristics are shown in Table 1. Patient charac-
teristics of nonresponders were not significantly different
from responding patients.

The means and standard deviations of the SF-36
dimensions at baseline in the current study and in the
3 comparable samples are given in Table 2 (5,17,18). The
current study has shown significant differences with all
studies on the domain of Social Functioning and with
2 studies on the domain of Bodily Pain (5,18). Both the
current study and the studies of Godefroy et al. (18) and
Pollock et al. (5) have shown significant differences
to the study of Vogel et al. (17) on the domains Physical

TABLE 2.

Functioning, Physical Role Limitations, Emotional Role
Limitations, Mental Health, and Vitality as shown in
Table 2. On the other SF-36 dimensions, no major dif-
ferences were observed.

Figure 1 shows the SF-36 dimensions in the current study
(black line) and the three comparable samples (5,17,18).

Exploratory factor analysis was performed on the
PANQOL data, using a varimax rotation on principal com-
ponents based on a fixed number of 7 factors to maintain
the 7-dimensional scale, as published by Shaffer et al. (25).
All the 6 Balance items contribute to the same dimen-
sion. The Energy items and the Face items form their
own dimensions in our sample similarly to the findings
of Shaffer et al. (25). Three of 4 Hearing items contribute
to 1 dimension. The fourth Hearing item (“‘I often feel iso-
lated as a result of my diagnosis of acoustic neuroma’’)
contributes with all 4 Anxiety items on another dimension.
We decided to include this Hearing item in the Anxiety
dimension because this question can be explained as an
Anxiety item. The first General item (‘“My health is ex-
cellent’”) contributes as a single item on a dimension. The
second General item (“‘I expect my health to get worse
the coming year’”) contributes, together with the Pain item,
on a subsequent dimension. For these 3 questions, we
decided to maintain the structure as Shaffer et al. (25) with
the 2 General items in 1 dimension and the single Pain
item in another dimension. This was decided because in
this way, the factor structure of the PANQOL established
by Shaffer et al. (25) is maintained in the Dutch version.

Figure 2 shows a comparison of the PANQOL-scores
of our sample and the PANQOL sample, described in the
original PANQOL study (25). In the figure, the mean scores
on the dimensions are shown for the USA PANQOL pop-
ulation and for our sample. Significant differences were
found in the Hearing and General dimension, with our
sample scoring lower than the USA sample.

The scores of VS patients in the current sample on the
PANQOL dimensions are shown in Table 3. The means,
the standard deviations, and the reliabilities of the 7 di-
mensions in our sample and the USA sample were cal-
culated using the dimensions as described previously.

Correlations between SF-36 dimensions and PANQOL
dimensions are shown in Table 4. The strongest correla-
tions (given bold) were found between the PANQOL
dimensions Balance, Hearing, Anxiety, Energy, Pain and

Comparison of SF-36 scores in the current study with three comparable samples (5,17,18)

Mean (standard deviation)

SF-36 domains Current study n = 119

Godefroy et al. (18) n =70

Pollock et al. (5) n =82 Vogel et al. (17) n =80

Physical functioning (PF) 84.2 (20.7)
Social functioning (SF) 75.4 (25.5)
Physical role limitations (PR) 71.2 (36.8)
Emotional role limitations (ER) 73.7 (37.2)
Mental health (MH) 69.9 (15.3)
Vitality (VT) 63.2 (18.8)
Bodily pain (BP) 62.2 (16.6)
General health (GH) 60.8 (18.5)

81.0 (23.9)" 89.9 (16.6)° 78.3 (26.1)°
74.3 (28.3) 83.3 (17.3) 56.1 (19.5)°
73.6 (39.7) 81.1 (36.4) 31.9 (40.4)°
82.4 (31.0) 81.3 (32.8) 25.4 (39.4)°
70.0 (15.7) 75.3 (21.8) 63.5 (13.2)°
66.8 (15.8) 62.3 (18.2) 53.8 (13.7)°
86.3 (18.8)" 84.4 (19.0)° 62.4 (38.4)
57.4 (18.3) 75.6 (20.8)° 54.5 (15.6)

“p <0.01 compared with current study (in bold).
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Score (%)

Balance Hearing  Anxiety Energy Pain Face General Total
PANQOL dimensions

o Currentsample e e «Shaffer et al.

FIG. 1. Comparison of SF-36 scores in the current study com-
pared with 3 other VS samples (5,17,18). PF indicates physical
functioning; SF, social functioning; PR, physical role limitations;
ER, emotional role limitations; MH, mental health; VT, vitality; BP,
bodily pain; GH: general health.

General, and the SF-36 dimensions Physical Functioning,
Social Functioning, Mental Health, Vitality, Bodily Pain
and General Health, respectively. The PANQOL domain
Face did not correlate strongly with any SF-36 domain.

DISCUSSION

Patients diagnosed with VS have shown an impaired
QoL from the moment of diagnosis, measured with the
generic SF-36 and the disease-specific PANQOL. Factor
analysis has shown a 7-dimensional structure as published
in the original USA PANQOL sample (25). This finding
is a substantiation of the validity of this questionnaire.

For almost all PANQOL dimensions, we found sig-
nificant correlations with the SF-36 domains (Table 4).
Overall, the PANQOL seems to be a valid and relevant
QoL questionnaire for VS patients.

TABLE 3. Means and standard deviations, and internal

consistency (Cronbach’s alpha) of Penn Acoustic Neuroma

Quality of Life Scale dimensions of vestibular schwannoma
patients (N = 119) in the current study and those in the original
USA Penn Acoustic Neuroma Quality of Life Scale study (25)

Internal Internal con-
consistency  sistency,
PANQOL Mean (SD), Mean (SD), Shaffer current Shaffer et al.

dimension current study et al. (25). study study (25)
Balance ~ 66.0 (29.4) 72.9 (20.5) 0.94 0.87
Hearing  41.3 (27.3) 63.8 (22.2) 0.75 0.77
Anxiety  71.3 (25.2) 73.5(20.4) 0.88 0.81
Energy 66.2 (28.9) 67.6 (23.0) 0.91 0.88
Pain 70.4 (35.9) 77.7 (28.7) NA NA
Face 83.6 (21.3) 85.4 (18.9) 0.65 0.71
General ~ 60.4 (22.1) 68.3 (21.3) 0.31 0.73

NA indicates not applicable because only one item is included in this
dimension.

Because strong correlations between the SF-36 and the
PANQOL were found in this study, one may wonder
about the advantages of the PANQOL. The SF-36 as a
generic QoL measurement has, by definition, limitations
concerning disease-specific problems, such as sensori-
neural hearing loss, associated tinnitus, vertigo, or im-
balance. The PANQOL focuses on these disease-specific
life-limiting aspects and measures specifically VS-
induced QoL. As a result, we obtain a QoL related to
VS, not influenced by coexisting morbidity and factors
that are not associated with VS. Because of this, the
PANQOL is clinically more relevant than the SF-36 in
patients with VS when one wants to assess disease spe-
cific QoL in patients with VS.

In this study, SF-36 scores of patients recently diag-
nosed with VS are comparable to previously published
studies measuring QoL at diagnosis before treatment,
indicating a severely reduced QoL (5,17,18). We com-
pared the results from the current study with those of the

TABLE 4. Intercorrelations between dimensions on SF-36
and Penn Acoustic Neuroma Quality of Life Scale in the current
study (N = 119).

Seore (%)
E

PF SF PR ER MH vT BP GH
SF-36 dimensions
—CUTENT SAMEE e e e Pollogk et al.
—Godefroy #al. e yogeletal

FIG. 2. Comparison of PANQOL scores in current sample and
USA sample (25). *Significant difference, p < 0.01, compared with
the current study.

Otology & Neurotology, Vol. 00, No. 00, 2013

SF-36 dimensions

Penn Acoustic Neu-
roma Quality of Life

Scale dimensions PF SF PR ER MH VT BP GH
Balance 0.64 0.39 0.45 043 038 0.52 0.27 0.47
Hearing 0.32 0.54 045 042 043 0.51 030 0.34
Anxiety 0.36 0.41 0.31 0.36 0.61 042 0.31 0.43
Energy 0.54 0.56 0.62 0.56 0.59 0.70 0.46 0.43
Pain 042 0.44 031 021 0.32 0.38 0.58 NS
Face 040 0.44 0.30 0.35 0.41 043 0.37 0.37
General 0.39 0.44 041 043 041 046 0.24 0.53

PF indicates physical functioning; SF, social functioning; PR, phys-
ical role limitations; ER, emotional role limitations; MH, mental health;
VT, vitality; BP, bodily pain; GH, general health; only statistically
significant correlations (p 0.01 or lower), are given. The strongest cor-
relations are given bold. NS, not significant. The correlations are
Pearson’s product-moment correlation coefficients.
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PANQOL study sample by Shaffer et al. (25). When the
exploratory factor analysis was applied to our results, we
found some differences compared with Shaffer et al. (25).
The factor analysis implies that most questions point to
specific dimensions. One item of the hearing dimension
(“‘I often feel isolated as a result of my diagnosis of
acoustic neuroma’’) showed a (high) load on the anxiety
dimension. It is probable that anxiety, rather than hear-
ing loss, is influential in the feelings of isolation.

Measuring QoL becomes increasingly important in
modern medicine as a factor in determining the effects of
medical treatment. Perhaps QoL is just as meaningful to
people as being healthy. Yet it remains striking that QoL
in VS patients is worse than patients with other chronic
illnesses, even those with head and neck cancer (17).
Most physicians anticipate that the diagnosis of head and
neck cancer in patients will have a much larger impact as
this condition will (most likely) require major surgery
and patients will face possible death. Patients with any
choice of treatment (i.e., watchful waiting, microsurgical
removal or stereotactic irradiation therapy) may have
difficulty in making such a decision. Another explana-
tion is that VS patients feel misunderstood; physicians
have diagnosed them with a tumor inside their head, and
the vast majority follows a watchful waiting policy. A
wait-and-scan policy may make people feel uncomfort-
able or scared because they feel they have a ‘‘time
bomb’’ in their head, and physicians just wait and do not
remove it. It seems important to know what impact our
approach has on the QoL of patients, as well as when and
how we should measure QoL. Identifying QoL is es-
sential because once we know the factors which are
relevant, then we can anticipate the effects of treatment
and make adjustments to that treatment. QoL should be
taken into consideration during decision making and in
the proposal of treatment.

QoL is about a person’s sense of well-being, arising
from satisfaction or dissatisfaction with the domains of
life that he or she considers important. Therefore, QoL
inventory will be interpreted from a personal point of
view (i.e., subjective) (1,33). The question remaining is
whether patients are influenced by either conversations
with their physician or nurse practitioners on their tumor,
or whether they are influenced by more widely available
information (e.g., internet).

A drawback of the PANQOL is the reliability of the
dimension. General, which is psychometrically unac-
ceptable (Cronbach’s alpha value of 0.31). This is
explained by the fact that there are only 2 questions about
general health in this questionnaire. Another drawback is
that the Pain dimension consists of only 1 item.

Studies examining factors that influence the QoL in VS
patients show that illness perceptions and coping are
major determinants (17). Therefore, the key question in
further VS research is how patients cope with their dis-
ease and which factors contribute to this coping mecha-
nism. If these factors are known, we can address them in
the proposal for treatment and in optimizing decision
making and in information provision for patients. QoL

may be used as a warning tool for proactive anticipation
of needs of the patient and on whether reconsidering
treatment or the need for physical, physiologic, or social
support. In recent literature, a wealth of publications
is available on self-management education programs
for patients with chronic illnesses that improve patients
QoL (33-35).

Our research group will use the PANQOL in further
studies to evaluate factors contributing to the QoL of VS
patients. In addition, we aim at developing interventions
that focus on changing illness perceptions and assessing the
effect of these interventions on QoL. In similar studies,
encouraging results have already been achieved (36).

CONCLUSION

This study is the first in which the PANQOL is used
to measure QoL of VS patients in patients outside the USA
at the moment of diagnosis. A significantly impaired QoL
was found in patients recently diagnosed with VS, both
when using the PANQOL as the SF-36. In our sample,
evidence to confirm the 7-dimensional structure of the
original PANQOL was found.

The PANQOL seems to be a valid measure of QoL in
our sample of VS patients and correlates with all the
dimensions of the SF-36. The issue of which determinants
contribute to the reduced QoL in these patients needs fur-
ther exploration. QoL should be included in any study in
patients with vestibular schwannoma, both as a descriptive
measure and in intervention studies as an outcome variable.

Acknowledgments: The authors thank all the patients for
participation in this study and Coby Borst for assistance with
administration and data collection.

REFERENCES

1. Schipper H, Clinch JJ, Olweny CLM. Quality of life studies: defi-
nitions and conceptual issues. In: Spilker B, ed. Quality of Life and
Pharmacoeconomics in Clinical Trials, 2nd ed. Philadelphia, PA:
Lippincott-Raven, 1996:11-24.

2. Myrseth E, Pedersen PH, Moller P, Lund-Johansen M. Treatment of
vestibular schwannomas. Why, when and how? Acta Neurochir
(Wien) 2007;149:647-60.

3. Brooker JE, Fletcher JM, Dally MJ, et al. Quality of life among
acoustic neuroma patients managed by microsurgery, radiation, or
observation. Otol Neurotol 2010;31:977-84.

4. Bederson JB, von Ammon K, Wichmann WW, Yasargil MG.
Conservative treatment of patients with acoustic tumors. Neuro-
surgery 1991;28:646-50; discussion 650—641.

5. Pollock BE, Driscoll CL, Foote RL, et al. Patient outcomes after
vestibular schwannoma management: a prospective comparison of
microsurgical resection and stereotactic radiosurgery. Neurosurgery
2006;59:77-85.

6. Myrseth E, Moller P, Pedersen PH, Vassbotn FS, Wentzel-Larsen T,
Lund-Johansen M. Vestibular schwannomas: clinical results and
quality of life after microsurgery or gamma knife radiosurgery.
Neurosurgery 2005;56:927-35.

7. Baumann I, Polligkeit J, Blumenstock G, Mauz PS, Zalaman IM,
Maassen MM. Quality of life after unilateral acoustic neuroma
surgery via middle cranial fossa approach. Acta Otolaryngol
2005;125:585-91.

Otology & Neurotology, Vol. 00, No. 00, 2013

Copyright © 2013 Otology & Neurotology, Inc. Unauthorized reproduction of this article is prohibited.



11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

B. M. VAN LEEUWEN ET AL.

. da Cruz MJ, Moffat DA, Hardy DG. Postoperative quality of life in

vestibular schwannoma patients measured by the SF36 Health
Questionnaire. Laryngoscope 2000;110:151-5.

. Irving RM, Beynon GJ, Viani L, Hardy DG, Baguley DM, Moffat

DA. The patient’s perspective after vestibular schwannoma re-
moval: quality of life and implications for management. Am J Otol
1995;16:331-7.

. Kelleher MO, Fernandes MF, Sim DW, O’Sullivan MG. Health-

related quality of life in patients with skull base tumours. Br J
Neurosurg 2002;16:16-20.

. MacAndie C, Crowther JA. Quality of life in patients with vestib-

ular schwannomas managed conservatively. Clin Otolaryngol
Allied Sci 2004;29:215-8.

Tufarelli D, Meli A, Alesii A, et al. Quality of life after acoustic
neuroma surgery. Otol Neurotol 2006;27:403-9.

Sandooram D, Grunfeld EA, McKinney C, Gleeson MJ. Quality of
life following microsurgery, radiosurgery and conservative man-
agement for unilateral vestibular schwannoma. Clin Otolaryngol
Allied Sci 2004;29:621-7.

Nikolopoulos TP, Johnson I, O’Donoghue GM. Quality of life after
acoustic neuroma surgery. Laryngoscope 1998;108:1382-5.
Martin HC, Sethi J, Lang D, Neil-Dwyer G, Lutman ME, Yardley L.
Patient-assessed outcomes after excision of acoustic neuroma:
postoperative symptoms and quality of life. J Neurosurg 2001;
94:211-6.

Cheng S, Naidoo Y, da Cruz M, Dexter M. Quality of life in
postoperative vestibular schwannoma patients. Laryngoscope 2009;
119:2252-7.

Vogel 1], Godefroy WP, van der Mey AGL, le Cessie S, Kaptein
AA. lllness perceptions, coping, and quality of life in vestibular
schwannoma patients at diagnosis. Otol Neurotol 2008;29:839-45.
Godefroy WP, Kaptein AA, Vogel JJ, van der Mey AGL. Conser-
vative treatment of vestibular schwannoma: a follow-up study on
clinical and quality-of-life outcome. Otol Neurotol 2009;30:968-74.
Breivik CN, Varughese JK, Wentzel-Larsen T, Vassbotn F, Lund-
Johansen M. Conservative management of vestibular schwannoma—
a prospective cohort study: treatment, symptoms and quality of life.
Neurosurgery 2011;70:1072-80.

Di Maio S, Akagami R. Prospective comparison of quality of life
before and after observation, radiation, or surgery for vestibular
schwannomas. J Neurosurg 2009;111:855-62.

Godefroy WP, Hastan D, van der Mey AG. Translabyrinthine sur-
gery for disabling vertigo in vestibular schwannoma patients. Clin
Otolaryngol 2007;32:167-72.

Park SS, Grills IS, Bojrab D, et al. Longitudinal assessment of quality
of life and audiometric test outcomes in vestibular schwannoma
patients treated with gamma knife surgery. Otol Neurotol 2011,
32:676-9.

Sandooram D, Hornigold R, Grunfeld B, Thomas N, Kitchen ND,
Gleeson M. The effect of observation versus microsurgical excision

Otology & Neurotology, Vol. 00, No. 00, 2013

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

on quality of life in unilateral vestibular schwannoma: a prospective
study. Skull Base 2010;20:47-54.

Myrseth E, Moller P, Wentzel-Larsen T, Goplen F, Lund-Johansen
M. Untreated vestibular schwannomas: vertigo is a powerful
predictor for health-related quality of life. Neurosurgery 2006;
59:67-76.

Shaffer BT, Cohen MS, Bigelow DC, Ruckenstein MJ. Validation
of a disease-specific quality-of-life instrument for acoustic neuroma:
the Penn Acoustic Neuroma Quality-of-Life Scale. Laryngoscope
2010;120:1646-54.

Kanzaki J, Tos M, Sanna M, Moffat D, Monsell E, Berliner K. New
and modified reporting systems from the consensus meeting on
systems for reporting results in vestibular schwannoma. Orol
Neurotol 2003;24:642-9.

American Academy of Otolaryngology-Head and Neck Surgery
Foundation I. Committee on Hearing and Equilibrium guidelines
for the evaluation of hearing preservation in acoustic neuroma
(vestibular schwannoma). Ofolaryngol Head Neck Surg 1995;
113:179-80.

Aaronson NK, Muller M, Cohen PD, et al. Translation, validation,
and norming of the Dutch language version of the SF-36 Health
Survey in community and chronic disease populations. J Clin
Epidemiol 1998;51:1055-68.

van der Zee KI, Sanderman R. Het meten van de algemene
gezondheidstoestand met de RAND-36: een handleiding [Manual
RAND-36]. Rijksuniversiteit Groningen, The Netherlands: Noordelijk
Centrum voor Gezondheidsvraagstukken, 1993.

Acquadro C, Conway K, Giroudet C. Linguistic Validation Manual

for Patient-Reported Outcomes (PRO) Instruments. Lyon, France:

Mapi Research Institute, 2004.

Norris M, Lecavalier L. Evaluating the use of exploratory factor
analysis in developmental disability psychological research. J Au-
tism Dev Disord 2010;40:8-20.

George D, Mallery P. SPSS for Windows Step by Step: A Simple
Guide and Reference. 4th ed, Vol 11.0 update. Boston, MA: Allyn
& Bacon, 2003.

Stanley MA, Calleo J, Bush AL, et al. The Peaceful Mind Program:
a pilot test of a cognitive-behavioral therapy-based intervention
for anxious patients with dementia. Am J Geriatr Psychiatry. 2012
[Epub ahead of print].

Labrecque M, Rabhi K, Laurin C, et al. Can a self-management
education program for patients with chronic obstructive pulmo-
nary disease improve quality of life? Can Respir J2011;18:¢77-81.
Ditewig JB, Blok H, Havers J, van Veenendaal H. Effectiveness
of self-management interventions on mortality, hospital readmissions,
chronic heart failure hospitalization rate and quality of life in
patients with chronic heart failure: a systematic review. Patient
Educ Couns 2010;78:297-315.

Petrie KJ, Weinman J. Patients’ perceptions of their illness: the
dynamo of volition in health care. Curr Dir Psychol Sci 2012;
21:60-5.

Copyright © 2013 Otology & Neurotology, Inc. Unauthorized reproduction of this article is prohibited.



AUTHOR QUERY

AUTHOR PLEASE ANSWER QUERY

AQ1 = Please check if proposed running head is ok.

END OF AUTHOR QUERY

Copyright © 2013 Otology & Neurotology, Inc. Unauthorized reproduction of this article is prohibited.



Author Reprints

For Rapid Ordering go to: www.lww.com/periodicals/author-reprints

Author (s) Name

Otology and Neurotology

Title of Article

*Article #

*Publication Mo/Yr

month are assigned.

*Fields may be left blank if order is placed before article number and publication

(%) Lippincott
Williams & Wilkins

a Wolters Kluwer business

UNDER THE AUTHOR REPRINTS

COMMERCIAL PURPOSES

Quantity of Reprints __ $
Covers (Optional) $
Shipping Cost $
Reprint Color Cost $
Tax $
Total $

REPRINTS ORDERED & PURCHASED

PROGRAM MAY NOT BE USED FOR

Reprint Pricing Shipping
50 copies = $336.00 Within the U.S. -
100 copies = $420.00 $15.00 up to the
. first 100 copies
200 copies = $494.00 and $15.00 for each
300 copies = $571.00 additional 100
400 copies = $655.00 copies
500 copies = $732.00 Outside the U.S. -
. $30.00 up to the
Plain Covers first 100 copies
$108.00 for first 100 and $30.00 for each
copies additional 100
$18.00 each add’1l 100 copres
copies Tax
Reprint Color U.S. and Canadian
($70.00/100 reprints) residents add the
appropriate tax or
submit a tax exempt
form.

e MC ® VISA ® Discover ® American Express
Account # / / Exp. Date
Name

Address Dept/Rm
City State Zip Country
Telephone

Signature

Name

Address Dept/Rm
City State Zip Country
Telephone

Use

order reprints.
Publication fees,
including color
separation charges

and

be billed separately,
if applicable.

Payment must be
received before
reprints can be
shipped. Payment is
accepted in the form
of a check or credit
card; purchase orders

are

orders billed to a
U.S.

Prices are subject to
change without
notice.

For
500
our
For

in the US and Canada:
call 410-528-439¢,

fax

410-
it to

Meredith.Doviak@wolte
rskluwer.com. Outside

the

772756, fax your
order to 44 1829
770330 or email it to
Christopher.Bassettlw

this form to

page charges will

accepted for

address.

quantities over
copies contact

Healthcare Dept.
orders shipping

your order to
528-4264 or email

US: dial 44 1829

olterskluwer.com.

MATIL your order to:
Lippincott Williams &
Wilkins

Author Reprints Dept.
351 W. Camden St.
Baltimore, MD 21201

FAX:
410.528.4434

For

regarding reprints or
publication fees,
E-MATL:

reprints@lww.com

OR PHONE:
1.866.903.6951

questions

For Rapid Ordering go to: www.lww.com/periodicals/author-reprints

Copyright © 2013 Otology & Neurotology, Inc. Unauthorized reproduction of this article is prohibited.





