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Disorders that lead to dizziness and balance problems of a peripheral or central vestibular origin
are treated by specialists within the ﬁeld of neuro-otology. An estimated 90 million Americans
aged ≥17 years (42% of the current population) experience dizziness at least once in their
lifetime.1 Vestibular vertigo is prevalent, with 8.4% of US adults (approximately 18 million
people) aﬀected.2 Dizziness causes a signiﬁcant eﬀect on work productivity, with 51% absenteeism and loss of productivity and 12% complete disability.3
The American Academy of Neurology Institute (AANI) and American Academy of
Otolaryngology–Head and Neck Surgery (AAO-HNSF) noted a need for quality measures
focused on improving outcomes for patients diagnosed with neuro-otologic conditions causing
dizziness and balance problems. A multidisciplinary work group consisting of representatives of
various stakeholders (including neuro-otologists, neurologists, audiologists, and patient support groups) was formed to that eﬀect. It approved 5 measures focusing on benign paroxysmal
positional vertigo (BPPV), Ménière disease, vestibular migraine, and unilateral vestibular
hypofunction (table). Full measurement speciﬁcations are available online at aan.com/practice/quality-measures/ and in appendix e-1 (links.lww.com/WNL/A678).

Opportunities for improvement
The work group initially identiﬁed 21 potential concepts for measurements. After prioritizing
concepts that are supported by strong evidence and guideline statements, are feasible to collect,
do not have existing quality measures, and have a known link to improved health care outcomes,
the work group settled on 5 measures to develop. The 5 measures address (1) the quality of life
of patients with a neuro-otology condition causing dizziness and balance problems, (2) the role
of vestibular rehabilitation in vestibular hypofunction, (3) the use of the Dix-Hallpike maneuver, (4) the use of the canalith repositioning procedure (CRP; also known as the Epley
maneuver) in BPPV, and (5) standard BPPV management.
Dizziness has a meaningful eﬀect on quality of life. Patients with dizziness are more likely to
report poor health, depression, less conﬁdence in performing activities of daily living, and an
overall reduced quality of life on patient-reported outcome measures (PROMs).4 PROMs are
usually collected via questionnaires and these are not routinely administered in most practices.
Patients and caregivers have signaled that this information is of value to them, and the Centers
for Medicare and Medicaid Services (CMS) has recently signaled a plan to incorporate PROMs
data, such as quality of life assessments, into their Merit-based Incentive Payment System
(MIPS).5
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Glossary
AAN = American Academy of Neurology; AANI = American Academy of Neurology Institute; AAO-HNSF = American
Academy of Otolaryngology–Head and Neck Surgery; BPPV = benign paroxysmal positional vertigo; CMS = Centers for
Medicare and Medicaid Services; CRP = canalith repositioning procedure; MIPS = Merit-based Incentive Payment System;
PROM = patient-reported outcome measure.

While unilateral and bilateral vestibular hypofunction may be
the result of many conditions, the impairment itself, independent of the cause, should be addressed by a referral to
vestibular rehabilitation for patients with chronic unilateral and
bilateral vestibular hypofunction, according to recent guidelines.6 However, practice variations exist in that regard.7–9
BPPV accounts for approximately 8% of individuals with
moderate or severe dizziness or vertigo.10 These patients can be
evaluated in various care settings (primary care clinic, emergency department, otolaryngology, or neurology clinics). Although it is well-known that the Dix-Hallpike maneuver can be
used to diagnose BPPV with a high degree of accuracy, there is
a great variability in its usage. In interviews with emergency
department physicians, barriers to use of the maneuver included
prior negative experiences or forgetting how to perform it, as
well as reliance on patient history to diagnose BPPV or misattributing the patterns of nystagmus observed during the maneuver.11 Even when the Dix-Hallpike maneuver is properly
performed and the diagnosis is made, patients are not always
treated according to the current standard of care as expressed in
the recent clinical practice guideline from the AAO-HNSF.10,12
Despite the known eﬃcacy of the CRP, it is most likely
underutilized. According to Kerber,13 <10% of aﬀected patients
receive treatment, which results in suboptimal care.
In addition, the work group noted that there are opportunities to
reduce the use of vestibular testing, imaging, and antihistamine
and benzodiazepine use for patients with BPPV. Phillips et al.14
estimated that referrals for vestibular testing could be reduced by
9% by the routine use of Dix-Hallpike and by obtaining a complete medical history. A study by Grill et al. indicated that 70% of
patients with BPPV receive MRI scanning,15 and there remains
opportunity to reduce the use of imaging. The frequent use of
neuroimaging indicates a gap in diagnosis skills of vertigo and
may correlate to misdiagnosis-related harm.16 There is evidence
supporting a potential increase of cognitive impairment and fall
risk for patients prescribed benzodiazepines and antihistamines.12

Methods
The AANI and AAO-HNSF utilized a modiﬁed pilot measure
development process for this project. Details of the American
Supplemental Data
Full measurement set:
NPub.org/b5phte
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Academy of Neurology Institute (AANI)’s full measure development process are available online.17 The work group included providers from audiology, otolaryngology, neuro-otology,
and neurology as well as patients from advocacy organizations to
ensure that measures developed included input from all members of the health care team and other relevant stakeholders. All
members are required to disclose relationships with industry and
other entities to avoid actual, potential, or perceived conﬂicts of
interest. Individuals were instructed to abstain from voting on
individual measure concepts if a conﬂict was present.
At the start of the project, existing guidelines, measures, and
evidence were identiﬁed. A comprehensive literature search was
conducted by a medical librarian, identifying 2,483 abstracts
relevant to the topic. Following review, 5 guidelines were located, serving the basis of the evidence for measure development. The measure development process involved work
group members anonymously ranking the initial 21 proposed
concepts to winnow out concepts that lacked evidence, feasibility, or eﬀect on care. Fourteen concepts were then reviewed
and rated by work group members on the strength of evidence,
ability to collect data without burden, and demonstrated link
from process to improved outcomes. This resulted in the work
group advancing 6 concepts for discussion. During work group
discussions, numerators, denominators, exclusion criteria, and
evidence were discussed and edited prior to holding a vote on
each individual concept. The work group reached consensus on
5 measures to be developed prior to a 21-day public comment.
Following public comment, these measures were further reﬁned. Following response to each comment, the work group
approved the measurement set, which was then approved by the
AANI and AAO-HNSF Board of Directors.

Results
The work group approved 5 measures (table). Full measurement speciﬁcations are available at aan.com/policy-andguidelines/quality/quality-measures2/quality-measures/ and
in appendix e-1 (links.lww.com/WNL/A678).
Quality of life for patients with neurootology disorders
The work group developed an outcome measure comparing
the ﬁrst and last quality-of-life scores collected in a calendar
year for patients with neuro-otology conditions. One of the
primary goals in health care is to improve the lives of our
patients. This includes addressing issues that directly aﬀect
their quality of life. PROMs capture how a patient feels he or
Neurology.org/N
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Table Neuro-otology quality measurement seta
Title

Numerator

Denominator

Quality of life for patients with
neuro-otology disorders

Patients with age-appropriate quality of life assessmentb
whose most recent scoresb were maintained or improvedb
on the same age-appropriate quality of life assessment
administered twice during the measurement period

Patients aged ≥18 years with neuro-otology-specific
diagnosis (see code descriptions) seen at least 2
times during the measurement period

Vestibular rehabilitation for
unilateral or bilateral vestibular
hypofunction

Patients with an order for a referral to physical therapy
or occupational therapy for vestibular rehabilitation or
prescription for vestibular rehabilitation or
documentation that vestibular rehabilitation was
recommended or documentation that vestibular
rehabilitation was provided

Patients diagnosed with unilateral or bilateral
vestibular hypofunction

Dix-Hallpike maneuver performed
for patients with BPPV

Patients who had a Dix-Hallpike maneuver performed

Patients diagnosed with BPPV

Canalith repositioning procedure
performed for patients with
posterior canal BPPV

Therapeutic CRP performed or referral for physical
therapy or to a provider who can perform CRP

Patients diagnosed with posterior canal BPPV

Standard BPPV management

A. Patients with BPPV referred for vestibular testingb by
the encounter provider; lower score is better

Patients diagnosed with BPPV

B. Patients with BPPV referred, recommended, or ordered
a CT angiogram, CT, magnetic resonance angiogram, or
MRI by the encounter provider; lower score is better

Patients diagnosed with BPPV

C. Patients with BPPV prescribed antihistamine or
benzodiazepine medication by the encounter provider;
lower score is better

Patients diagnosed with BPPV

D. Total patient performance on the 3 above components

Patients diagnosed with BPPV

Abbreviations: BPPV = benign paroxysmal positional vertigo; CRP = canalith repositioning procedure.
a
These measures were approved by the work group. There is no requirement that all measures in the measurement set be used. Providers are encouraged to
identify the 1 or 2 measures that would be most meaningful for their patient populations and to implement these measures to drive performance
improvement in practice. The work group strongly suggests that all providers screen for falls using the American Academy of Neurology’s Universal Neurology
Falls Outcome and Plan of Care Measure.
b
See full measure specifications for definitions.

she is doing using a validated tool, and they have been demonstrated to be feasible to collect for neurology.18 There is
a need for quality measures that allow a clinician to determine
if he or she is addressing patients’ complaints adequately,
using PROMs. The work group provided a list of multiple
tools to meet the measure, which allows providers and systems to identify the tool that can be easily integrated into their
practice, without major disruption of the clinic ﬂow. The list is
ﬁnite to allow implementation into registry and accountability
programs. These tools will be revisited in future updates. The
work group acknowledges that the available quality of life
PROMs have an unclear eﬀect on patient outcomes for this
patient population. However, collection via registries will
initiate pilot studies examining this issue. The measure will
not be implemented as a CMS MIPS measure without testing
data.
Vestibular rehabilitation for unilateral or
bilateral vestibular hypofunction
The measure captures the percentage of patients diagnosed
with unilateral or bilateral vestibular hypofunction who were
referred, prescribed, recommended for, or received vestibular
rehabilitation. The work group noted that, due to limited
availability of vestibular rehabilitation services in certain areas
of the United States, alternatives such as physical therapy or
Neurology.org/N

occupational therapy could be used to meet the measure and
not penalize providers with limited access.
Dix-Hallpike maneuver performed for patients
with BPPV
The work group discussed the best way to ensure proper
diagnosis of BPPV. The vast majority of patients with BPPV
can be quickly and easily diagnosed in the oﬃce using the DixHallpike maneuver (along with an appropriate history).12 To
ensure proper diagnosis, a process measure assessing patients
with BPPV who had a Dix-Hallpike maneuver performed was
created. The measure has multiple exclusions for the denominator, including those who refuse the procedure, are
unable to lie ﬂat, have cervical spinal disease or severe atherosclerotic disease, are unable to be seated in an examination
chair, or have a history of BPPV without current positional
dizziness/vertigo.
CRP performed for patients with posterior
canal BPPV
CRP involves moving the patient through speciﬁc body
positions designed to relocate dislodged particles within
the inner ear for the purpose of relieving symptoms of
BPPV. Strong evidence supports use of CRP as an initial
therapy for posterior canal BPPV.12 The measure is
Neurology | Volume 91, Number 15 | October 9, 2018
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intended to increase use of CRP as ﬁrst-line treatment.
Multiple exclusions exist for the measure to address those
who decline CRP, have cervical spine disease or severe
atherosclerotic disease, are unable to lie ﬂat, or are unable
to be seated in an examination chair.
Standard BPPV management
The AAO-HNSF clinical practice guideline supports limited
vestibular testing, benzodiazepine and antihistamine use, and
imaging for patients with BPPV.12 This measure is intended to
reduce vestibular testing, inappropriate imaging, and medication use. A lower score is indicative of better quality. The
measure is intended to focus on typical patients with BPPV,
but the work group realizes that there may be extraordinary
cases (atypical vertigo, vertical nystagmus on Dix-Hallpike)
where these interventions are warranted. As a result, multiple
exclusions were created. Even with the exclusions, perfect
(0%) performance is not expected.
The work group discussed development of an outcome measure
for BPPV but did not approve it for public comment, noting
feasibility concerns. Speciﬁcally, many patients with BPPV who
are successfully treated are lost to further follow-up, and their
data are lost to providers. In addition, there is no uniform
quantiﬁcation of the resolution of symptoms. This concept will
be revisited during future updates of the measurement set, which
occur at a minimum every 3 years. Advances in electronic health
record technology may lead to this concept’s feasibility in future
updates.
The work group discussed but did not develop a falls measure,
noting a measure in development by the AANI Universal
Neurology Work Group. Providers and systems are encouraged to use this measure to supplement the measurement of
falls in their patient populations.

Implications for practice
These measures are intended for individual providers, practices, and systems and will provide needed tools to drive
performance improvement in practice. There is no requirement that providers use every measure in the set. Providers are encouraged to identify the 1 or 2 measures that
would be most meaningful for their patient populations and
implement these measures to drive performance improvement in practice.
Select measures will be submitted for consideration in the
AANI’s Axon Registry and AAO-HNSF’s Reg-ent registry,
which are proving useful tools for providers to drive performance improvement in practice while meeting CMS MIPS
requirements. It is anticipated that once testing data have
been obtained, measures may be submitted for consideration
in the CMS MIPS. In addition, select private payers may
utilize measures to track provider performance. It is important
that providers have access to neuro-otology-speciﬁc measures
developed by multidisciplinary treatment team members in
700
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these systems to ensure that performance measures are
meaningful to providers and patients.
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