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Original Study
Use of a Novel Clinical Decision-Making Tool in Vestibular
Schwannoma Treatment

*†Olivia A. La Monte, †Omid Moshtaghi, *Edison Tang, †Eric Y. Du, †Austin R. Swisher,
†Peter R. Dixon, *Shamim Nemati, ‡Hamid R. Djalilian, §Marc S. Schwartz, and †Rick A. Friedman

*School of Medicine, University of California, San Diego, La Jolla; †Division of Otolaryngology–Head and Neck Surgery, Department of
Surgery, University of California, San Diego, La Jolla; ‡Department of Otolaryngology–Head and Neck Surgery, University of California,

Irvine; and §Department of Neurosurgery, University of California, San Diego, La Jolla, California
Objective: To determine the usefulness of a personalized tool and
its effect on the decision-making process for those with vestibular
schwannoma (VS).
Study Design: Prospective study.
Setting: Single institution, academic tertiary care lateral skull base
surgery program.
Patients: Patients diagnosed with VS.
Interventions: A comprehensive clinical decision support (CDS)
tool was constructed from a previously published retrospective
patient-reported data obtained from members of the Acoustic
Neuroma Association from January to March 2017. Demo-
graphic, tumor, and treatment modality data, including associated
side effects, were collected for 775 patients and integrated in an in-
teractive and personalized web-based tool.
Main Outcome Measures: Pre- and posttool questionnaires
assessing the process of deciding treatment for VS using a deci-
sional conflict scale (DCS) and satisfaction with decision (SWD)
scale were compared.
Results: A pilot study of 33 patients evaluated at a single institu-
tion tertiary care center with mean ± SD age of 63.9 ± 13.5 years
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and with average tumor size of 7.11 ± 4.75 mm were surveyed.
CDS implementation resulted in a mean ± SD total DCS score de-
crease from 43.6 ± 15.5 to 37.6 ± 16.4 ( p < 0.01) and total SWD
score increase from 82.8 ± 16.1 to 86.2 ± 14.4 ( p = 0.04), indicat-
ing a significant decrease in decisional conflict and increase in
satisfaction.
Conclusions: Implementing a decision-making tool after diagno-
sis of VS reduced decisional conflict and improved satisfaction
with decision. Patients considered the tool to be an aid to their
medical knowledge, further improving their comfort and under-
standing of their treatment options. These findings provide a basis
for developing predictive tools that will assist patients in making
informed medical decisions in the future.
Key Words: Acoustic neuroma—Acoustic neuroma treatment—
Clinical decision support tools—Quality of life—Shared decision-
making—Vestibular schwannoma.
Otol Neurotol 43:e1174–e1179, 2022.
INTRODUCTION

Vestibular schwannomas (VSs) are benign in nature, typ-
ically slow growing, and occur in approximately 1 per
100,000 persons per year (1). Patients with these tumors
can present with symptoms of unilateral sensorineural hear-
ing loss, tinnitus, and vertigo. However, VS patients are fre-
quently asymptomatic, and lesions are often detected by in-
cidental imaging (2). Treatment of VS is heavily dependent
on both tumor characteristics and the preferences of the
patient. After diagnosis, VS patients are presented with
three possible treatment options: microsurgical resec-
tion, stereotactic radiation, or active observation (3).

With several options available and a multitude of risks
and benefits to consider, VS patients are faced with diffi-
cult and nuanced decisions regarding their care. Thus,
shared decision-making and partnership with the individ-
ual’s healthcare team is imperative for managing VS pa-
tients, requiring assessment of both objective and subjec-
tive factors to determine treatment.

Clinical decision support (CDS) systems are software-based
tools designed to directly aid in clinical decision-making
(4). Computerized CDS systems match characteristics of
an individual patient to a computerized clinical knowledge
base to generate treatment recommendations that are pa-
tient specific. Results from a validated CDS system are pre-
sented to the clinician or the patient and have been shown
to serve as a valuable guide in clinical decision-making
(5,6). These tools are used in a variety of contexts, includ-
ing diagnostics, disease management, and drug control (5).
Studies evaluating the effect of these systems on patient care
zed reproduction of this article is prohibited.
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highlight their ability to improve practitioner performance
while actively involving patients in treatment decision-making
(7,8). Using evidence-based data from a range of patients in a
tangible, collaborative manner can help guide both physicians
and patients towardmore effective treatment outcomes. Several
studies have emphasized the importance of improved commu-
nication through shared decision-making in this population
(9–11). In this pilot study, we investigated the use of an educa-
tional, personalized, patient-facing tool as an important adjunct
to patient education and shared decision-making.
FIG 1. Image of decision support tool user interface.

Copyright © 2022 Otology & Neurotology, Inc. Un
METHODS

A comprehensive CDS tool was developed from retrospective,
previously published patient-reported data collected from VS pa-
tients within the Acoustic Neuroma Association from January to
March 2017 (12). Data included demographic information, tumor
characteristics, treatment modalities, and reported sequelae for
775 patients. This information was incorporated into an interactive
and personalized mobile tool hosted on a web-based platform for
software development (Fig. 1). For our pilot study, this tool was
implemented prospectively on a group of VS patients evaluated at a
Otology & Neurotology, Vol. 43, No. 10, 2022

authorized reproduction of this article is prohibited.



TABLE 1. Characteristics of participants

Total (N = 33)

Age at survey, mean ± SD, years 63.9 ± 13.5
Male sex, n (%) 17 (51.5)
Age at acoustic neuroma diagnosis, mean ± SD, years 61.2 ± 13.2
Maximum diameter of acoustic neuroma at

diagnosis, mean ± SD, mm
7.11 ± 4.75

Demographic and clinical information collected from study participants.
Data are presented as mean ± SD for continuous measures and n (%) for
categorical measures.
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tertiary care center between 2017 and 2022. Inclusion criteria guiding
chart review was having a diagnosis of VS and preliminary choice to
undergo observation at their most recent clinic visit. Patients with
neurofibromatosis type 2 or previous VS treatments were excluded.

After preliminary evaluation at a single institution tertiary care
center, patients who planned for serial observation of their VS
were eligible to participate in our study and were approached via
e-mail or phone call after their initial visit. These patients were
subsequently e-mailed a pretool survey, which included collection
of demographic and clinical data as well as the research question-
naires described as follows. These questionnaires assessed the pro-
cess of deciding treatment for VS using a validated decisional con-
flict scale (DCS) and satisfaction with decision (SWD) scale
(13,14). Surveys were delivered using secure Redcap services
(Nashville, TN) (15,16). Questions intended to assess the patient’s
understanding of the disease in terms of the complications of each
treatment option discussed with them (surgery, radiation, or obser-
vation) by all healthcare practitioners with whom they interacted
regarding their diagnosis. Upon completion of the pretool survey,
patientswere interviewed and guided through the decision-making
tool with a member of the research team via video conferencing or
phone call. After the use of the decision-making tool, the same se-
ries of pretool questionnaires were provided to evaluate the tool’s
effect on decision-making.

Descriptive statistics were used to analyze individual
characteristics and opinion-based responses regarding
decision-making tool usage for all participants. Total DCS
and SWD scores were scaled to be out of a total of 100 per
DCS scale manual. Pre- and posttool assessment using cate-
gorical variables, including treatment choice and individual
DCS and SWD components, were compared using Pearson’s
chi-squared test. For the purposes of this pilot study, subjective
opinions were included in the pre- and posttool questionnaires
to qualitatively analyze the effect of our tool on the
decision-making process. Pre- and posttool assessment using
continuous variables including decision confidence, treatment
likelihood, and total scaled DCS and SWD scores were com-
pared using paired samples Student’s t-test. When comparing
pre- and posttool survey results, incomplete responses were ex-
cluded in the analysis for those questions. Analyses were per-
formed using Stata/BE statistical software version 17.0
(StataCorp LLC, College Station, TX). All statistical analyses
were two-tailed and used an alpha level of 0.05 to determine
statistical significance.
RESULTS

Patient Demographics and Tumor Quality
Demographics and response rates for 33 individuals re-

cruited for this pilot study are shown in Table 1. In total, 60
VS patients were contacted; of these, 33 patients agreed to take
part in our study. Our study population had an average ± SD
age of 63.9 ± 13.5 years, were diagnosed with VS between
January 2020 and February 2022 (age at diagnosis
61.2 ± 13.2 years), and had a mean ± SD tumor size of
7.11 ± 4.75 mm.

Effect of Decision-Making Tool on Decisional Conflict
and Satisfaction

The DCS and the SWD questionnaires were used to mea-
sure the change in decisional conflict and satisfaction with
decision-making and were scaled to a total of 100 points.
Otology & Neurotology, Vol. 43, No. 10, 2022

Copyright © 2022 Otology & Neurotology, Inc. Unauthori
Importantly, decreasing DCS scores indicate decreased
personal perceptions of uncertainty, whereas increased
SWD scores indicate a higher level of satisfaction with
decision in healthcare. The results of tool implementation
were significant (shown in Table 2), as total DCS score de-
creased from 43.6 ± 15.5 to 37.6 ± 16.4 (p < 0.01) and total
SWD scale increased from 82.8 ± 16.1 to 86.2 ± 14.4
(p = 0.04) for the pre- and postimplementation of the CDS
tool, respectively. Reported confidence in decision did not
change after use of the tool. Likelihood to elect for observa-
tion did not change significantly, and likelihood to elect for ra-
diation therapy decreased from 30.9 ± 30.8 to 25.8 ± 27.3
(p = 0.09). Interestingly, after use of the tool, the likelihood
for patients to elect for surgery decreased significantly from
41.9 ± 31.3 to 29.8 ± 31.8 (p = 0.03). Supplement Table 1
(http://links.lww.com/MAO/B520) reports expanded sur-
vey responses to the DCS and SWD questionnaires.
Qualitative Analysis of Participant Responses and
Changes in Decision-Making

On average, 76% of participants stated the tool pro-
vided them with important information, which assisted
them with their decision-making processes (Table 3).
The tool enabled 69% of participants to feel more com-
fortable with their decision. In total, 28% of respon-
dents were neutral regarding the tool’s ability to in-
crease comfort levels. In total, 79% felt the tool would
improve communication with their healthcare providers
about their diagnosis.

As a result of using the CDS tool, 69% of partici-
pants strongly aff irmed they knew which options
were available to them compared with 50% pretool
use (p = 0.05). Although the signif icance threshold
was not reached, we did observe a higher percentage
of patients strongly agreed they were clear about the
risks and side effects that matter most (p = 0.21), they
were clear about which was of greater importance to
them (p = 0.19), and they were able to make the decision
easily (p = 0.12) after use of the tool (Supplement Table
1, http://links.lww.com/MAO/B520). Underpowering of
this pilot study and consequently type II error likely re-
sulted in these questions not reaching the alpha level.
Although our study focused primarily on changes in de-
cisional conflict and satisfaction with decision, we did
perform an analysis regarding the secondary effect of
our informational tool on changing treatment decision.
zed reproduction of this article is prohibited.
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TABLE 2. Posttool decision-making summary

Pre (N = 32) Post (N = 32) p

Treatment choice
Observation 24 (75) 27 (84) 0.22
Radiation 1 (3) 1 (3)
Microsurgery 2 (6) 1 (3)
Still undecided 4 (12) 0 (0)
Missing 1 (3) 3 (9)

How confident were you in your decision in general? 78.0 ± 21.9 77.6 ± 21.4 0.89
Likelihood to elect for observation with repeated MRI scans 90.8 ± 14.7 90.7 ± 14.4 0.97
Likelihood to elect for radiation therapy 30.9 ± 30.8 25.8 ± 27.3 0.09
Likelihood to elect for surgery* 41.9 ± 31.3 29.8 ± 31.8 0.03*
Total decisional conflict scale score, scaled* 43.6 ± 15.5 37.6 ± 16.4 <0.01*
Total satisfaction with decision scale score, scaled* 82.8 ± 16.1 86.2 ± 14.4 0.04*

Table presenting treatment choice selection and relative likelihood among patients pre- and posttool. Total decision scale score (higher score indicates in-
creased conflict with decision) and satisfaction with decision score (higher score indicates increased satisfaction with decision) scaled out of a total of 100.
Data are presented as mean ± SD for continuous measures and n (%) for categorical measures.
*p < 0.05.

TABLE 3. Subjective opinion-based questions posttool

Total (N = 29)

Using this tool gave me important information
Strongly agree 11 (38)
Agree 11 (38)
Neither agree or disagree 4 (14)
Disagree 2 (7)
Strongly disagree 1 (3)

Information from this tool assists with my decision
Strongly agree 9 (31)
Agree 13 (45)
Neither agree or disagree 6 (21)
Strongly disagree 1 (3)

This tool facilitates better communication with my medical team
Strongly agree 7 (24)
Agree 16 (55)
Neither agree or disagree 5 (17)
Strongly disagree 1 (3)

This tool allows me to be more comfortable with my decision
Strongly agree 7 (24)
Agree 13 (45)
Neither agree or disagree 8 (28)
Strongly disagree 1 (3)

Table reporting responses to opinion-based questions after use of the
tool asked to all participants who completed the pre and post tool survey.
Data are presented as n (%) for categories.
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In total, five patients (15.6%) indicated that they
changed their final decision posttool usage, as indicated
in Table 4.

DISCUSSION

Complexities of Decision-Making and Tool Effect on
VS Patients

Treatment decisions are influenced by a multitude of
factors related to symptoms, size of tumor, age, input from
others, and relative patient expectations (17–20). The results
of a recent study byMoshtaghi et al. (12) demonstrated that
almost 80% of VS treatment decisions were made after
consulting with more than one VS specialist (neurotologist,
neurosurgeon, or radiation oncologist) and that 16% of VS
patients reported feeling pressured into choosing a surgical
intervention. Furthermore, one study reported that 78% of
VS patients felt their doctors did not adequately respond
to their specific life situation and individual conveniences
when discussing treatment options (21). Studies evaluating
patient opinion have highlighted quality of life as a critical
consideration for VS patients when it comes to treatment
decisions (22–24).
To measure the effect of patient-facing decisional

support on the decision-making process, a multidimen-
sional interactive tool was used to display demographic,
symptomatic, and complication data of previous patients
with VS. Patients who used our decision-making tool
found it helpful in understanding diagnosis, treatment op-
tions, as well as possible symptoms and complications of
individuals with similar clinical features to their own.
Previous literature has emphasized ineffective patient–
provider communication as a potential cause of pressure
for the patient (20,21). As intended, patients indicated
an improved ability to communicate with their healthcare
providers after use of the tool, improving their
decision-making ability in light of a complex and
life-altering diagnosis such as VS. Studies have investi-
gated patterns in VS decision-making and have shown a
complex balance of risks and benefits through systematic
(data retrieval and analysis) and heuristic (personal and
Copyright © 2022 Otology & Neurotology, Inc. Un
social influences) processing (21,25–29). Our customiz-
able tool can fill the gap for both informational and personal-
ized processing, ultimately improving shared decision-making
among VS patients. Studies have reported that clinical fea-
tures presented in our tool (age, tumor size, symptoms, and
complications) significantly influence patient decision-
making.With the increasing role of patient-centered informed
consent, there is need for patient-facing instruments that aug-
ment the decision-making process (30). Although further re-
search is necessary to indicate which aspects of patient
decision-making are affected by the use of an informational
tool such as the one in our pilot study, assessing this tool’s
effect can contribute to the multidimensional approach to
counseling patients and optimizing patient–provider
communication (31).
Otology & Neurotology, Vol. 43, No. 10, 2022

authorized reproduction of this article is prohibited.



TABLE 4. Change in treatment preference through tool usage

Posttool

Observation Radiation Microsurgery Still Undecided

Pretool Observation 25 (78%) 0 0 0
Radiation 0 0 1 (3%) 0
Microsurgery 1 (3%) 1 (3%) 0 0
Still undecided 3 (9%) 0 0 1 (3%)

Matrix showing change in treatment preference pre- and postclinical decision-making tool usage.Missing pretool (n = 1) or posttool (n = 3) preference data
were assumed to be unchanged by tool usage.

e1178 O. LA MONTE ET AL.
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Posttool DCS and SWD
Average DCS score improved significantly after im-

plementation of this tool, suggesting it is effective in
lowering conflict in decision-making among patients.
An analysis of the literature on DCS scores found that
patients undergoing decisions regarding medical care
had an average DCS score of 33.2 (9,32,33). Scores
are even higher for populations deciding on treatment
or those making independent decisions (9). Our study
demonstrated a pretool average DCS score of 43.6,
demonstrating extreme decision conflict that decreased
to 37.6 after use of the tool. Interventional tools to assist
in decision-making can lower the DCS in comparison
with controls and ensure that lower conflict persists in
the long term (compared with controls in which the
DCS often increases acutely) (32). Additionally, we ob-
served a significant increase in SWD after tool usage.
This increase in decisional contentedness is consistent
with the decrease in decisional conflict and also has
been shown to have high correlation with decisional confi-
dence (14). Ultimately, we observe improvement in numerous
facets of the patient experience in decision-making through
the usage of our tool.
Notably, we observed differences in the reported

likelihood in treatment choice after tool usage. There
was a decrease in likelihood to pursue radiation and
surgery but no change in likelihood to continue with
observation (Table 2). These show that these patients,
who have already decided on observation as a treat-
ment modality, become more certain in their decision
posttool usage. Although more data are needed to bet-
ter understand this observation, these preliminary re-
sults reiterate the complexity of what modality to pur-
sue when considering the diagnosis of a benign tumor
with multiple treatment avenues, each with its own
risks and benefits (31). Irrespectively, incorporating
follow-up visits after using the tool or following up
on long-term views of their decision could be useful
in optimizing patient support tools in the future. This
can be a critical component contributing to enhanced
communication between patient and provider. Evi-
dence suggests that decision support tools can improve
patient–physician communication and patient-centered decision-
making (9). Despite the preliminary nature of these results, these
findings provide direction for future research on decisional
conflict and the effect of personalized patient-facing tools
on shared decision-making.
Otology & Neurotology, Vol. 43, No. 10, 2022

Copyright © 2022 Otology & Neurotology, Inc. Unauthori
LIMITATIONS

Our sample size of 33 participants for this pilot study was
relatively small and resulted in the underpowering of several in-
dividual scale questions, which could have provided insight
into the observed tool effects. In the context of our pilot
study, the objective was to explore how patient
decision-making could be enhanced at our institution with
additional, interactive, and personalized information. This
limitation also affects the generalizability of our conclu-
sions. This was further hindered by recruiting VS-only pa-
tients who had initially decided on observation during the
clinic visit, introducing a significant bias in evaluating the
tool’s effect. Moreover, not enough data were included to
enable our tool to be predictive in the way other CDS sys-
tems function. In contrast to providing an assessment of
the likelihood of different outcomes associated with each
treatment option, our study focused on the presentation of
information to assist in decision-making. A predictive tool
is possible as more data from VS patients are collected and,
based on the results of this study, would be an appropriate
next step in future research.
CONCLUSION

The implementation of a decision-making tool after diag-
nosis of VS significantly improved high decisional conflict
among patients in this study. Our results indicate that addi-
tional, interactive, and customized information available to pa-
tients assists with comfort and communication in the setting
of a difficult treatment decision. The results of this study pro-
vide a basis for developing future predictive tools that account
for additional features influencing outcomes and assisting pa-
tients in making meaningful decisions.
REFERENCES

1. Fisher JL, Pettersson D, Palmisano S, et al. Loud noise exposure and
acoustic neuroma. Am J Epidemiol 2014;180:58–67.

2. Lin D, Hegarty JL, Fischbein NJ, Jackler RK. The prevalence of
incidental acoustic neuroma. Arch Otolaryngol Head Neck Surg
2005;131:241–4.

3. Zanoletti E, Faccioli C,MartiniA. Surgical treatment of acoustic neuroma:
outcomes and indications. Rep Pract Oncol Radiother 2016;21:395–8.

4. Sim I, Gorman P, Greenes RA, et al. Clinical decision support systems
for the practice of evidence-based medicine. J Am Med Inform Assoc
2001;8:527–34.
zed reproduction of this article is prohibited.



NOVEL CDS TOOL IN VESTIBULAR SCHWANNOMA TREATMENT e1179

D
ow

nloaded from
 http://journals.lw

w
.com

/otology-neurotology by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4a+
kJLhE

Z
gbsIH

o4X
M

i0hC
yw

C
X

1A
W

nY
Q

p/IlQ
rH

D
3i3D

0O
dR

yi7T
vS

F
l4C

f3V
C

1y0abggQ
Z

X
dgG

j2M
w

lZ
LeI=

 on 06/07/2023
5. Garg AX, Adhikari NKJ, McDonald H, et al. Effects of computerized
clinical decision support systems on practitioner performance and
patient outcomes: a systematic review. JAMA 2005;293:1223–38.

6. Sutton RT, Pincock D, Baumgart DC, et al. An overview of clinical
decision support systems: benefits, risks, and strategies for success.
NPJ Digit Med 2020;3:17.

7. Wagholikar KB, MacLaughlin KL, HenryMR, et al. Clinical decision
support with automated text processing for cervical cancer screening.
J Am Med Inform Assoc 2012;19:833–9.

8. CatanutoG, Pappalardo F, RoccoN, et al. Formal analysis of the surgical
pathway and development of a new software tool to assist surgeons in
the decision making in primary breast surgery. Breast 2016;29:74–81.

9. Stacey D, Légaré F, Lewis K, et al. Decision aids for people facing
health treatment or screening decisions. Cochrane Database Syst
Rev 2017;2017:CD001431.

10. Ikeda AK, Hong P, Ishman SL, et al. Evidence-based medicine in
otolaryngology part 7: introduction to shared decision making.
Otolaryngol Head Neck Surg 2018;158:586–93.

11. Owings MF, Kozak LJ. Ambulatory and inpatient procedures in the
United States, 1996. Vital Health Stat 13 1998;1–119. https://www.
ncbi.nlm.nih.gov/pubmed/9866429.

12. Moshtaghi O, Goshtasbi K, Sahyouni R, Lin HW, Djalilian HR. Patient
decision making in vestibular schwannoma: a survey of the acoustic
neuroma association. Otolaryngol Head Neck Surg 2018;158:912–6.

13. O’Connor AM. Validation of a decisional conflict scale. Med Decis
Making 1995;15:25–30.

14. Holmes-Rovner M, Kroll J, Schmitt N, et al. Patient satisfaction with
health care decisions: the satisfaction with decision scale. Med Decis
Making 1996;16:58–64.

15. Harris PA, Taylor R, Minor BL, et al. The REDCap consortium: building
an international community of software platform partners. J Biomed
Inform 2019;95:103208.

16. Harris PA, Taylor R, Thielke R, et al. Research electronic data capture
(REDCap)—a metadata-driven methodology and workflow process
for providing translational research informatics support. J Biomed
Inform 2009;42:377–81.

17. Babu R, Sharma R, Bagley JH, et al. Vestibular schwannomas in the
modern era: epidemiology, treatment trends, and disparities in
management. J Neurosurg 2013;119:121–30.

18. Pogodzinski MS, Harner SG, Link MJ. Patient choice in treatment of
vestibular schwannoma. Otolaryngol Head Neck Surg 2004;130:611–6.
Copyright © 2022 Otology & Neurotology, Inc. Un
19. Arthurs BJ, Fairbanks RK, Demakas JJ, et al. A review of treatment
modalities for vestibular schwannoma.Neurosurg Rev 2011;34:265–79.

20. Broomfield SJ, O’Donoghue GM. Self-reported symptoms and patient
experience: a British Acoustic Neuroma Association survey. Br J
Neurosurg 2016;30:294–301.

21. Müller S, Arnolds J, van Oosterhout A. Decision-making of vestibular
schwannoma patients. Acta Neurochir (Wien) 2010;152:973–84.

22. Soulier G, van Leeuwen BM, Putter H, et al. Quality of life in 807
patients with vestibular schwannoma: comparing treatment modalities.
Otolaryngol Head Neck Surg 2017;157:92–8.

23. Wiegand DA, Fickel V. Acoustic neuroma—the patient’s perspective:
subjective assessment of symptoms, diagnosis, therapy, and outcome
in 541 patients. Laryngoscope 1989;99:179–87.

24. Vogel JJ, Godefroy WP, van der Mey AGL, le Cessie S, Kaptein AA.
Illness perceptions, coping, and quality of life in vestibular schwannoma
patients at diagnosis. Otol Neurotol 2008;29:839–45.

25. Penson DF. Factors influencing patients’ acceptance and adherence to
active surveillance. J Natl Cancer Inst Monogr 2012;2012:207–12.

26. CheungSW,ArandaD,Driscoll CLW,ParsaAT.Mapping clinical outcomes
expectations to treatment decisions: an application tovestibular schwannoma
management. Otol Neurotol 2010;31:284–93.

27. Orabi AA, D’Souza AR, Walsh RR, Irving RM. The influence of the
internet on decision making in acoustic neuroma. J Laryngol Otol
2005;119:806–9.

28. Sheth SA, Kwon CS, Barker FG 2nd. The art of management decision
making: from intuition to evidence-based medicine. Otolaryngol Clin
North Am 2012;45:333–51, viii.

29. Wang J, Xu Y, Lei T, Zeng L. Treatment decision-making for sporadic
small vestibular schwannoma in a pediatric patient: a case report and
literature review. Oncol Lett 2015;9:2371–3.

30. Spatz ES, Krumholz HM, Moulton BW. The new era of informed
consent: getting to a reasonable-patient standard through shared
decision making. JAMA 2016;315:2063–4.

31. Nellis JC, Sharon JD, Pross SE, et al. Multifactor influences of shared
decision-making in acoustic neuroma treatment.OtolNeurotol2017;38:392–9.

32. Garvelink MM, Boland L, Klein K, et al. Decisional conflict scale
findings among patients and surrogates making health decisions:
part II of an anniversary review. Med Decis Making 2019;39:315–26.

33. Pablos JL, Jover JA, Roman-Ivorra JA, et al. Patient decision aid (PDA)
for patients with rheumatoid arthritis reduces decisional conflict and
improves readiness for treatment decisionmaking.Patient 2020;13:57–69.
Otology & Neurotology, Vol. 43, No. 10, 2022

authorized reproduction of this article is prohibited.

http://https://www.ncbi.nlm.nih.gov/pubmed/9866429
http://https://www.ncbi.nlm.nih.gov/pubmed/9866429



