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Parkinson disease (PD) is the second most common neurodegenerative disorder, after Alz-
heimer disease,1 and the number of individuals with PDworldwide more than doubled between
1990 and 2015.2 In 2016, PD affected an estimated 6.1 million people globally.3 In the United
States, an estimated 680,000 individuals ≥45 years of age had PD in 2010.4 These numbers were
projected to rise to 930,000 in 2020 and to reach 1,238,000 by 2030.4 Both motor (rest tremor,
bradykinesia, rigidity) and nonmotor (including but not limited to neuropsychiatric, auto-
nomic, and sensory) symptoms of PD contribute to decreased quality of life5 and neurologic
disability.3

Quality measures are becoming increasingly important for payment incentive programs, which
insurance providers such as Medicare may use to adjust reimbursement (through either
bonuses or penalties) on the basis of performance. The American Academy of Neurology
(AAN) introduced the original PD Quality Measurement Set in 2010,6 which was the first
Quality Measurement Set developed independently by the AAN. The PD measurement set
underwent an update in 2015.7 Over the years, the AAN has developed Quality Measurement
Sets for other neurologic subspecialties but also a universal set applicable to all patients with
neurological disease.8 In this executive summary, we report the second update of the PD
Quality Measurement Set, which retains important PD-specific measures and reduces overlap
with the Universal Neurology Quality Measurement Set. The full measurement set document is
available online (aan.com/siteassets/home-page/policy-and-guidelines/quality/quality-mea-
sures/movement-disorders/2020-parkinson-disease-measurement-set-final.pdf).

Opportunities for Improvement
Care from a trained neurologist improves outcomes in PD; individuals with PD who receive
care from a neurologist are at lower risk for hospitalization9 and are less likely to end up in a
skilled nursing facility.10 Yet up to 40% of individuals with PD in the United States do not see a
neurologist,10 emphasizing the need for quality measures that can potentially improve the
delivery of PD care. There is limited evidence regarding the use of existing PD quality measures.
Using the 2010 PD Quality Measurement Set, Baek et al.11 reviewed the notes of 33 neurol-
ogists and found that movement disorders neurologists documented more measures (4.7 ±
2.86) than nonmovement neurologists (3.3 ± 1.97). Chart review at an academic movement
disorders practice (University of Maryland) revealed a 68% documentation compliance rate
across the 2010 AANmeasures, although 4 measures had at least 90% compliance.12 Improving
quality measure documentation requires special effort or investment in infrastructure. The
movement disorders neurologists in the Baek et al. study used extensive templates to achieve
better documentation,11 while the measures with the highest compliance rate in the Maryland
study were due to established routine clinical protocols.12 The establishment of a compre-
hensive PD care clinic resulted in documentation of all 10 of the 2010 AAN PD quality
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measures at an initial visit compared to documentation of only
5 measures with routine movement disorders specialty care.13

These studies demonstrate that gaps in care remain.

Methods
The AAN initiates review of quality measures periodically to
determine whether an update is warranted. Through imple-
mentation of the PD quality measures in the Axon Registry
and in the Medicare Quality Payment Program (QPP) Merit-
Based Incentive Payment System (MIPS) program, the AAN
determined that an update was necessary to improve measure
specifications for the PD quality Measurement Set.

Similar to previous iterations, the AAN formed a work group
of key stakeholders focused on PD to participate in the update
of this measurement set. Nominations for this work group
were solicited from AAN membership, other physician and
nonphysician associations with an interest in PD, and PD
patient and caregiver organizations. Details of the full measure
development process are available online (aan.com/siteas-
sets/home-page/policy-and-guidelines/quality/quality-mea-
sures/how-measures-are-developed/19_qualitymeasur-
edevprocman_v304.pdf).

All work group members disclosed potential conflicts of in-
terest and completed applications summarizing experiences
and interests. The facilitators and chair independently se-
lected members for the work group from the pool of qualified
specialists and expert nominees. The selection of the 12-
member work group was based on the nominee’s experience
in performance measures, quality improvement, and clinical
activities, with the goal of fielding a diverse, multidisciplinary
group with broad representation in terms of practice type/
location, background, and clinical expertise.

The measure development process included the following:
(1) performing an evidence-based literature search, (2)
establishing a multidisciplinary work group adhering to the
AAN conflict of interest policy, (3) drafting candidate mea-
sures and technical specifications, (4) convening the work
group virtually to review candidate measures, (5) refining and
discussing the candidate measures, (6) soliciting public
comments on approved measures during a 30-day period, (7)
refining the final measures according to input received during
the public comment period and corresponding technical
specifications, and (8) obtaining approvals from the work
group, AAN Quality Measures Subcommittee, AAN Quality
Committee, and American Academy of Neurology Institute
Board of Directors.

The work group sought to develop evidence-based measures
to support the delivery of high-quality care and to improve
patient outcomes. The reliance on an evidence base to sup-
port the crafting of measures is based on criteria set forth by
the AAN (see measure development process link provided

earlier), although the work group acknowledges that there are
limitations to evidence-based medicine. Guided by a medical
librarian, the work group conducted a comprehensive litera-
ture search for guidelines, systematic reviews, meta-analyses,
and quality improvement articles since 2015 (the date of the
last measurement set update) on PubMed, PsychINFO,
OVID Medline, BM reviews, and Embase. The key words
used in the literature search are listed at the following link:
aan.com/siteassets/home-page/policy-and-guidelines/qual-
ity/quality-measures/movement-disorders/literature-search-
for-pd-quality-measures.pdf. The literature search resulted in
3,745 abstracts relevant to the potential measures. AAN staff
reviewed each abstract and eliminated duplicates and ab-
stracts that were off topic. The work group examined the
abstracts and identified 20 guidelines, systematic reviews, and
meta-analyses that formed the core of the evidence base for
the revisions to this measurement set. In addition to reviewing
the measures from the 2015 update, work groupmembers had
the opportunity to submit new measure concepts for con-
sideration. In updating this measurement set, the work group
aimed to reduce the reporting burdens of the measures while
upholding the quality of PD care. As part of this effort, the
work group also tried to harmonize measures between this set
and other AAN Quality Measurement Sets.

Over the course of several virtual meetings, a draft measurement
set was developed and posted for public comment. The public
comment period resulted in >163 comments from 38 individ-
uals. The draft measurement set was also reviewed with a PD
patient/caregiver panel in cooperation with the Parkinson’s
Foundation. The feedback received drove concept refinement.

The AAN plans to provide resources to review these measures
every 6 months. AAN staff will conduct a literature search at
this time interval for new guidelines, systematic reviews, or
meta-analyses and will discuss implementation processes with
organizations using quality measures to determine payment
(such as the Medicare QPP). Any new data or implementa-
tion concerns will be forwarded to the work group to de-
termine whether updates to the measurement set are
necessary. Thus, this measure set should not be considered a
long-term mandate but rather a working framework for
measurement. The ultimate goal is to test the validity of these
quality measures and whether they affect patient outcomes.

Results
Table 1 lists the titles and abbreviated details of the 10 mea-
sures approved for the final updated set. Full descriptions of
these measures are available online in the full measurement
set (aan.com/siteassets/home-page/policy-and-guidelines/
quality/quality-measures/movement-disorders/2020-
parkinson-disease-measurement-set-final.pdf).

After reviewing the 11 measures from the 2015 Parkinson’s
Disease QualityMeasurement Set Update7 (table 2), the work
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group voted to retire 2 of the measures (Fall Rate for Patients
with Parkinson’s Disease and Advanced Care Planning for
PatientsWith Parkinson’s Disease). A Falls Outcomemeasure
and Advanced Care Planning measure now exist within the
AAN Universal Neurology Quality Measurement Set,8 so
retiring these measures reduces the number of disease-specific
measures and harmonizes efforts between different AAN
QualityMeasurement Sets. The work group believes that Falls
Outcomes and Advanced Care Planning are important topics
to cover when caring for people with PD and recommends
adopting the Falls Outcome and Plan of Care measure (aan.
com/siteassets/home-page/policy-and-guidelines/quality/
quality-measures/other-neurologic-conditions/2018univer-
salneurologymeasurementset.pdf) and the Advance Care
Planning measure (aan.com/siteassets/home-page/policy-

and-guidelines/quality/quality-measures/other-neurologic-
conditions/2018universalneurologymeasurementset.pdf)
from the Universal Neurology Quality Measurement Set in
addition to the 10 measures in the final PD Quality Mea-
surement Set.

One of the previous measures, Psychiatric Symptoms As-
sessment for PatientsWith Parkinson’s Disease, calculated the
percentage of all patients with a diagnosis of PD who were
assessed for psychiatric symptoms (psychosis, depression,
anxiety disorder, apathy, and impulse control disorder) in the
past 12 months. The work group voted to create a separate
measure for impulse control disorders (Assessment of Im-
pulse Control Disorders) that applies only to individuals with
PD who take medications for their motor symptoms. The

Table 1 2020 Updated AAN Parkinson’s Disease Measurement Set

QM Title Numerator Denominator Exclusions

1 Annual Parkinson’s Disease
Diagnosis Review

Patients who had their diagnosis reviewed
annually for the first 5 y after initial diagnosis of
PD

All patients with a
diagnosis of PD

None

2 Contraindicated Dopamine-
Blocking Medications

Patients currently prescribed a contraindicated
dopamine-blocking agent

All patients with a
diagnosis of PD

Patients taking clozapine or quetiapine or
domperidone

3 Assessment of Parkinson’s
Disease Medication-related
Motor Complications

Patients who were assessed for dopaminergic
medication-related motor complications once
during the measurement period

All patients with a
diagnosis of PD on a
dopaminergic medication

Patients who are not able to participate in
assessment and no knowledgeable
informant available

4 Parkinson’s Disease
Rehabilitative Therapy
Referral

Patients who were referred to physical,
occupational, speech, or recreational therapy
once during the measurement period

All patients with a
diagnosis of PD

Patients and/or care partners decline
referral
Clinician determines patient does not
require referral
Patients already receiving physical,
occupational, speech, or recreational
therapy during the measurement period

5 Exercise or Physical Activity
Counseling

Patients counseled on an exercise or physical
activity regimen once during themeasurement
period

All patients with a
diagnosis of PD

Patients and/or care partners decline
counseling
Comorbid condition that deems the
patient unfit to participate in physical
activity
Patients who are not able to participate in
counseling and no knowledgeable
informant available

6 Assessment of Mood
Disorders and Psychosis

Patients who were assessed for depression,
anxiety, apathy, and psychosis once during the
measurement period

All patients with a
diagnosis of PD

None

7 Assessment of Impulse
Control Disorders

Patients who were assessed for impulse
control disorder once during themeasurement
period

All patients with a
diagnosis of PD currently
taking medications for PD

None

8 Assessment of Sleep
Disturbances

Patients who were assessed for sleep
disturbances once in the past 12 mo

All patients with a
diagnosis of PD

None

9 Assessment of Cognitive
Impairment or Dysfunction

Patients who were assessed for cognitive
impairment or dysfunction once in the past 12
mo

All patients with a
diagnosis of PD

Patients and/or care partners decline
assessment
Patients who are not able to participate in
assessment and no knowledgeable
informant available

10 Assessment of Autonomic
Dysfunction

Patients who were assessed for symptoms or
signs of autonomic dysfunction once in the
past 12 mo

All patients with a
diagnosis of PD

None

Abbreviations: AAN = American Academy of Neurology; PD = Parkinson disease.
The above measures were approved by the work group. 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.
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other psychiatric symptoms in the previous measure are now
grouped under Assessment of Mood Disorders and Psychosis
and will continue to apply to everyone with a diagnosis of PD,
regardless of treatment status.

The work group updated the other 8 measures from the 2015
PD measurement set. In general, these updates included (1)
consistent language throughout (using the term assessment as
opposed to both assessment and querying), (2) simplification
of the measure titles, (3) technical updates of measure spec-
ifications (numerators, denominators, exclusions, time frame,
and care settings), (4) development of key words that would
endorse implementation in quality registries, and (5) pro-
motion of the use of validated scales or instruments to satisfy
the measures. Given the rapid global implementation of tel-
eneurology due to the coronavirus disease 2019 (COVID-19)
pandemic,14,15 telehealth visits were added to the care settings
for all measures. Additional specific changes in this update are
detailed later in this article.

The work group considered several new measure proposals
for this update. Some overlapped with existing measures and
were not developed further. Other novel proposals, including
those related to caregiver burden/quality of life, ability to
manage medications, driving, and ability to carry out activities
of daily living/instrumental activities of daily living, were
discussed and debated by the work group. In deciding

whether to adopt these measures, we considered many fac-
tors, including the strength of existing evidence, the presence
of clinical practice guidelines, and the ease of implementing
and tracking the measure. Unfortunately, none of these novel
measures gained enough support for inclusion in the current
set. These concepts may be revisited at the time of the next
measurement set update.

Annual Parkinson’s Disease Diagnosis Review
The work group felt that an annual diagnosis review measure
was important to keep because of implications on prognosis
and optimization of therapy. The Annual Parkinson’s Disease
Diagnosis Review measures the percentage of patients who
had their diagnosis reviewed annually, with a review defined as
use of the UK Parkinson’s Disease Society Brain Bank Clinical
Diagnostic Criteria,16 Movement Disorder Society (MDS)
Clinical Diagnostic Criteria for PD,17 or a discussion of dif-
ferential diagnosis. Historically, this measure has had the
lowest compliance rate of the entire set, ranging from 14.3%
to 29%.11,12 To reduce the documentation burden for clini-
cians and to improve compliance, the work group voted to
apply this measure for only the first 5 years after PD diagnosis.
This time period was chosen because most of the red flags
listed in the MDS Clinical Diagnostic Criteria for PD use 5
years as a cutoff (i.e., rapid progression of gait or bulbar
dysfunction within 5 years of onset).17 While a small pro-
portion of patients could still have an incorrect diagnosis
beyond 5 years, diagnostic accuracy of PD improves with
longer-term follow-up,18 so the work group felt this was a
compromise that would not unreasonably sacrifice quality of
care.

Contraindicated Dopamine-
Blocking Medications
This measure was introduced in the 2015 measurement up-
date as Avoidance of Dopamine-Blocking Medications in
Patients With Parkinson’s Disease.7 The prescription of
dopamine-blocking agents continues to be a problem; a re-
cent study using 2014 Medicare data showed that 8.7% of
beneficiaries with PD filled prescription for a medication that
could worsen their motor symptoms.19 The title change more
accurately reflects what is being measured: the percentage of
patients with PD on a contraindicated dopamine-blocking
agent. The numerator list was updated with additional anti-
psychotic agents. Domperidone, a peripherally acting dopa-
mine antagonist commonly used to treat gastrointestinal
symptoms in PD, was added as an exclusionary medication.

Assessment of Parkinson Disease
Medication–Related Motor Complications
The majority of people with PD eventually develop motor
complications (“off” states and dyskinesias) from levodopa
therapy. By measuring how frequently providers assess these
complications, we anticipate that optimization of medications
will occur and referral for surgical or device-assisted therapies
will increase. However, neurologists still frequently fail to
recognize “off” phenomena.20 The 2013 study by Baek et al.11

Table 2 Modifications to 2015 Parkinson’s Disease
Quality Measurement Set

2015 Parkinson’s Disease Quality Measurement Set

Annual Parkinson’s Disease Diagnosis Review (updated)

Avoidance of Dopamine-Blocking Medications in Patients With
Parkinson’s Disease (updated)

Psychiatric Symptoms Assessment for Patients With Parkinson’s Disease
(split into 2 new measures)

Cognitive Impairment or Dysfunction Assessment for Patients With
Parkinson’s Disease (updated)

Querying About Symptoms of Autonomic Dysfunction for Patients With
Parkinson’s Disease (updated)

Querying About Sleep Disturbances for Patients With Parkinson’s Disease
(updated)

Fall Rate for Patients With Parkinson’s Disease (retired)a

Parkinson’s Rehabilitative Therapy Options (updated)

Counseling Patients With Parkinson’s Disease About Regular Exercise
Regimen (updated)

Querying About Parkinson’s Disease Medication–Related Motor
Complications (updated)

Advanced Care Planning for Patients With Parkinson’s Disease (retired)a

a Measures have been retired for the 2020 update, and the work group
recommends adopting the 2 related measures (Falls Outcome and Plan of
Care; Advance Care Planning) from the Universal Neurology Quality Mea-
surement Set.
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reviewing compliance with quality measure recommendations
noted a 23.5% provider compliance rate for this measure. In a
tertiary movement disorders clinic, the compliance rate for
this measure was better (77%) but still leaves room for im-
provement.12 To improve compliance, the work group voted
to change the assessment frequency to once a year rather than
at every visit. This makes the assessment interval consistent
with the other measures. We also provided some wearing-off
scales as options to help busy clinicians recognize “off”
phenomena.

Assessment of Mood Disorders and Psychosis
There has been no change in the importance of nonmotor
symptoms affecting the quality of life in PD since the last
measurement update. Therefore, the work group voted to
keep all measures assessing nonmotor symptoms. As men-
tioned, the Psychiatric Symptoms Assessment for Patients
With Parkinson’s Disease was split into 2 measures: Assess-
ment of Mood Disorders and Psychosis and Assessment of
Impulse Control Disorders. The Assessment of Mood Dis-
orders and Psychosis measure calculates the percentage of all
patients with a diagnosis of PD who were assessed for de-
pression, anxiety, apathy, and psychosis annually. Documen-
tation of all 4 disorders is necessary to satisfy the measure,
reflecting the work group’s view that all of these disorders are
important. Although a study from Martello et al.12 reported
that documentation of this measure in a movement disorders
center was at 90%, compliance consisted of documentation of
only 1 of the psychiatric disorders. Therefore, there is an
opportunity for improvement in assessing all 4 disorders.
Because either a discussion with the patient or the use of a
rating scale counts as assessment, the work group also sug-
gested additional rating scales for use.

Assessment of Impulse Control Disorders
This measure specifies assessing the presence of an impulse
control disorder (gambling, hypersexual activity, binge eating,
increased spending, dopamine dysregulation, repetitive be-
haviors, punding) annually. Impulse control disorders have a
cumulative 5-year incidence of 46.1%,21 and the work group
felt that this disorder required a separate measure because of
the potential devastating consequences if not identified early.
Because of the strong association between impulse control
disorders and PD medications,22 this measure applies to visits
for people with PD who are already on or will soon initiate
treatment for their motor symptoms.

Parkinson Disease Rehabilitative Therapy
Referral/Exercise or Physical Activity
Counseling/Assessment of SleepDisturbances/
Assessment of Cognitive Impairment or
Dysfunction/Assessment of
Autonomic Dysfunction
The work group kept these 5 measures largely intact with only
minor changes to make the titles and language consistent with
other measures. For the exercise measure, the work group
added yoga to the list as an example of an acceptable form of

exercise.23 There is insufficient evidence currently to promote
1 specific type of exercise over another. Because sleep dis-
turbances, cognitive impairment, and autonomic dysfunction
manifest in several different ways, the measures use specific
terms to help ease documentation for clinicians. The work
group added 2 terms to the sleep disturbances list (sleep
disordered breathing, circadian rhythm disorders) and 2
terms to the cognitive impairment list (poor attention, con-
centration). The list of applicable screening instruments for
both sleep disturbances and cognitive impairment was
updated.

Conclusions
The measures presented here represent the second update of
the PDQualityMeasurement Set. The overarching goal of the
work group was to decrease documentation burden without
sacrificing quality. We also made it easier to assess compliance
with many of these measures by providing key words that can
be searched in the medical record. Finally, we aligned this set
with the recently published Universal Neurology Quality
Measurement Set. The process has resulted in 10 disease-
specific PD measures and 2 recommended measures from the
Universal Neurology set (Falls Outcome and Plan of Care and
Advance Care Planning).

All of the measures in this measurement set are process
measures. Process measures “focus on actions of health care
professionals and evaluate whether these activities follow
established evidence-based clinical guidelines, care protocols
and best practices.”24 Thus, they operationalize existing
guidelines for use in clinical practice, not the other way
around. During the public comment period, the work group
received feedback to include driving and care partner burden/
quality of life in the measurement set. Unfortunately, because
there were no evidence-based clinical practice guidelines
available for these topics, the work group was unable to
support such measures at this time. These issues reflect cur-
rent gaps in the literature, and the work group hopes that
there will be more advances by the time of the next update.

The relationship between documentation of process mea-
sures and actual outcomes is currently unknown. The Uni-
versity of Maryland study did not find a correlation between
adherence to quality measures and patient outcomes 1 year
after the visit, including death, number of follow-up or
emergency department visits, phone calls, referrals, nursing
home placement, or ratings in quality of life, disability, or
disease severity.12 The International Consortium for Health
Outcomes Measurement has developed a consensus set of
outcomes for PD, which include the MDS–Unified Parkin-
son’s Disease Rating Scale parts 1 and 2, 3 questions from the
NMSQuest, the Parkinson’s Disease Questionnaire-8, and 6
questions from the Dutch National PD registry.25 Aspects of
the National Institute of Neurological Disorders and Stroke
PD Common Data Elements Set could also be considered as
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outcome measurements. However, studies are necessary to
validate the usefulness of these particular scales/instruments
in this context. Because the Centers for Medicare &Medicaid
Services intends to shift the quality measures included in the
QPP MIPS to outcome measures,26 future updates to this
measurement set will need to focus on generating appropriate
outcome measures. In the meantime, the updates presented
here should enhance compliance and drive improvement in
the quality of care for individuals with PD.
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