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ABSTRACT

Background: Measuring the quality of health care is a fundamental step toward improving health
care and is increasingly used in pay-for-performance initiatives and maintenance of certification
requirements. Measure development to date has focused on primary care and common conditions
such as diabetes; thus, the number of measures that apply to neurologic care is limited. The
American Academy of Neurology (AAN) identified the need for neurologists to develop measures
of neurologic care and to establish a process to accomplish this.

Objective: To adapt and test the feasibility of a process for independent development by the AAN
of measures for neurologic conditions for national measurement programs.

Methods: A process that has been used nationally for measure development was adapted for use
by the AAN. Topics for measure development are chosen based upon national priorities, available
evidence base from a systematic literature search, gaps in care, and the potential impact for
quality improvement. A panel composed of subject matter and measure development methodol-
ogy experts oversees the development of the measures. Recommendation statements and their
corresponding level of evidence are reviewed and considered for development into draft candi-
date measures. The candidate measures are refined by the expert panel during a 30-day public
comment period and by review by the American Medical Association for Current Procedural Ter-
minology (CPT) II codes. All final AAN measures are approved by the AAN Board of Directors.

Results: Parkinson disease (PD) was chosen for measure development. A review of the medical
literature identified 258 relevant recommendation statements. A 28-member panel approved 10
quality measures for PD that included full specifications and CPT II codes.

Conclusion: The AAN has adapted a measure development process that is suitable for national
measurement programs and has demonstrated its capability to independently develop quality
measures. Neurology® 2010;75:2021–2027

GLOSSARY
AAN � American Academy of Neurology; ABPN � American Board of Psychiatry and Neurology; AMA � American Medical
Association; CPT II � Current Procedural Terminology; PCPI � Physician Consortium for Performance Improvement; PD �
Parkinson disease; PMAG � Performance Measurement Advisory Group; PQRI � Physician Quality Reporting Initiative;
QMR � Quality Measurement and Reporting Subcommittee.

Health care stakeholders recognize the importance of
measuring the quality of health care. Improvements in
the quality of health care—such as the use of �-blockers
after acute myocardial infarction1—have occurred
shortly after programs to measure such care were imple-

mented. Measuring the quality of health care is now
central in the evaluation of health care plans for large
corporations using Healthcare Effectiveness Data and
Information Set measures,2 accreditation of hospitals by
the Joint Commission,3 reimbursement of physicians
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through a pay-for-performance program run by
Medicare,4-8 and maintenance of certification by spe-
cialty boards.9,10 Prior to measuring quality, the domi-
nant measure of health care was cost. Measurement of
quality permits evaluation of health care on its value,
roughly defined as a ratio of quality to cost,11 and this is
a step forward from evaluating health care solely on
cost.

Programs that measure health care quality have fo-
cused on highly prevalent chronic conditions that are
managed by primary care providers, such as asthma and
diabetes, and have not focused on conditions treated by
specialists. Although there is further work to be done in
the science of measuring quality, there are consequences
for delaying the development of quality measurement
programs for specialty care. If the care delivered by spe-
cialists is not evaluated by these measurement programs,
the value of health care delivered by specialists becomes
difficult to quantify and can be underestimated. Fur-
thermore, if the care delivered by specialists is measured
by programs developed without the input of the special-
ists, the value of care may not be accurately measured.

Recognizing the potential impact of quality mea-
surement on the practice of clinical neurology, the
Board of Directors of the American Academy of Neu-
rology (AAN) incorporated the development of qual-
ity measures (otherwise known as performance
measures or quality indicators) for neurologic prac-
tice into their 2003 strategic plan12 and established
the AAN Quality Measurement and Reporting
(QMR) Subcommittee to carry out this task.13 A qual-
ity measure is a mechanism for assessing the degree
to which a physician competently and safely deliv-
ers clinical services that are appropriate for the pa-
tient in the optimal time period.14,15 The measure
specifications include a definition of the desired ac-
tion or outcome and the patient population to whom
the measure applies, which may include subpopu-
lations that should be excluded. For example, a
widely used quality measure is offering antiplatelet
therapy to all patients presenting with acute ischemic
stroke within 48 hours of hospital admission, exclud-
ing those patients who have contraindications to this
therapy, such as active bleeding or allergies.16

In the past decade, the development of quality
measures has been led by the American Medical As-
sociation (AMA)–convened Physician Consortium
for Performance Improvement (PCPI), an organiza-
tion consisting of over 170 representatives from key
stakeholders such as medical specialty associations,
including the AAN. The AAN was a lead organiza-
tion in a PCPI activity to develop a set of quality
measures for stroke and stroke rehabilitation,16 which
is now part of Medicare’s pay-for-reporting pro-
gram.5 Because there is a backlog of measures to be

developed by PCPI, the AAN developed a process to
develop new quality measures independently or
without the assistance of the PCPI. This report de-
scribes the development of quality measures for the
care of PD, the first set of quality measures developed
independently by the AAN.

METHODS The measure development process follows the
QMR Subcommittee process manual for measure development (see
appendix e-2 on the Neurology® Web site at www.neurology.org).
This process is described below.

Topic selection for measurement development. Topic
selection is based on a literature review that demonstrates gaps in
care (either room for improvement or unexplained variation in
care), the availability of an evidence base to support the develop-
ment of measures (existing evidence-based practice recommen-
dations, consensus papers, or measures), and the potential
impact of the topic area (prevalence, burden of illness [estimates
of morbidity and mortality], cost, or the identification of the
topic as a national clinical priority area).17 The QMR assigns one
to two members to serve as facilitators and selects co-chairs for
the measure development panel from disease- or condition-
specific experts.

Literature search. The co-chairs and facilitators, guided by a
Master of Library and Information Science–level medical librar-
ian, conduct a comprehensive search to identify published guide-
lines, measures, and consensus recommendations in the AAN
guidelines, the National Guidelines Clearinghouse, the National
Quality Measures Clearinghouse, PubMed, MEDLINE,
EMBASE, and the Cochrane Library. Internet searches are also
carried out on relevant Web sites.

Evaluation of the evidence base supporting develop-
ment and writing of measures. The AAN quality measures
development process derives performance measures from the ev-
idence base derived from clinical practice guidelines and consen-
sus papers. Because guideline development methodology varies
widely across guideline developers, the PCPI provides a frame-
work to evaluate the acceptability of guidelines for measure de-
velopment. AAN staff screen each selected full-text guideline or
consensus paper against this framework to determine the accept-
ability of each guideline or other evidence review document.18 If
the inclusion of an article based on eligibility criteria is unclear,
the co-chairs and facilitators are consulted. From the eligible
guidelines and consensus papers, AAN staff extract the recom-
mendation statements and their corresponding level of evidence.
The recommendation statements are reviewed and ranked by the
co-chairs and facilitators based on validity, feasibility, and gap in
care. This ranking narrows the recommendation statements con-
sidered for development into candidate measures.

Measure statements and specifications are carefully drafted
with an experienced methodologist (a consultant with expertise
in drafting measure specifications) to include a full measure de-
scription, a numerator (how to perform the measure), a denom-
inator (patient population eligible for the measure), and
appropriate exclusions from being included in the measure, with
examples for medical, patient, or system reasons.

Panel formation. The co-chairs independently select panelists
from a group of disease- or condition-specific specialists who
respond to a call for panelists. The selection is based on the
nominee’s experience in performance measures, quality improve-
ment, and clinical activities. In addition, requests for nomina-
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tions are sent to relevant physician organizations and patient

advocacy groups. Large health care organizations or insurers are

also invited to nominate one individual for the panel. All nomi-

nees must complete the AAN conflict of interest disclosure be-

fore they can be accepted as a panel member.

Selection of final measures. The expert panel reviews the

candidate measures at a face-to-face meeting. Panelists are given

the opportunity to revise the measure statements and specifica-

tions or recommend that measures be dropped. The co-chairs

and facilitators accommodate revisions to reach unanimous con-

sent by the expert panel, but when unanimity cannot be

achieved, the chairs call for a majority vote. The measures se-

lected by the expert panel are then posted on the AAN Web site

for a 30-day public comment period. Relevant stakeholders and

stakeholder groups are notified and given the opportunity to

post comments on the measures during this time period. After

the public comment period, the expert panel reviews each com-

ment and considers rewording measures to improve clarity or

modify content. All public comments and responses are posted

on the AAN Web site and remain a product of the measurement

set. The final measures are submitted for AMA Current Proce-

dural Terminology (CPT®) II code assignment by the AMA

Performance Measurement Advisory Group (PMAG).

PD measurement set. The PD topic was selected because it is

a clinical priority for neurology and because the AAN had re-

cently published a broad set of guidelines on this topic.19-23 The

literature search identified 258 relevant recommendation state-

ments from 8 guidelines24-31 and 1 consensus paper.32 The co-

chair and facilitator rankings resulted in 12 recommendation

statements that served as candidate measures for review by the

full expert panel.

Twenty-two movement disorder specialists from the AAN

movement disorders section responded to a call for serving on

the panel. The final panel consisted of 28 members: 9 movement

disorder specialists, 4 insurance plan representatives, 3 patient

organization representatives, 2 physician coding specialists, 2 fa-

cilitators, 2 AAN staff, 1 methodologist, 1 psychiatrist, 1 neuro-

psychologist, 1 psychologist, 1 family practice physician, and 1

neurosurgeon. The in-person meeting was held in Orlando, FL,

on January 17, 2009. The panel revised the draft measure state-

ments and specifications and eliminated one measure. The re-

maining 11 candidate PD measures were posted for a 30-day

public comment period on the AAN Web site. A total of 227

comments were reviewed and responded to by the expert panel,

resulting in an additional measure being dropped. The remain-

ing 10 PD measures were reviewed and approved for CPT II

codes by the PMAG in November 2009. The final measurement

set was approved by the AAN Board of Directors on December

21, 2009.

The short measure titles and measure statements for each of

the 10 PD quality measures are listed in the table. The measure

statement contains the denominator and numerator for each

measure. The appropriate exclusions for each measure are found

in the full measure specifications (appendix e-3).

For example, for measure 7, “PD rehabilitative therapy op-

tions,” the eligible patient population (denominator) is all pa-

tients with a diagnosis of PD, as identified by the ICD-9 code

332.0 documented in the medical record. In order to complete

the measure (numerator), the clinician needs to discuss rehabili-

tative therapy options (e.g., physical, occupational, or speech

therapy) with the patient (or caregiver, as appropriate) at least

once annually and document the discussion in the medical

record or document the corresponding CPT II code 4400F. This
measure has an applicable medical exclusion, as a patient may be
unable to respond and no informant may be available to discuss
rehabilitative therapy options. The exclusion may be docu-
mented in the medical record as 4400F-1P.

DISCUSSION Quality measures have been devel-
oped for different frameworks of medical care. They
address the structure, process, or outcome of medical
care.33 They also address the system components of
health care quality as outlined by the Institute of
Medicine34: patient safety, timeliness, effectiveness,
efficiency, equity, and patient-centeredness. Desir-
able physician-level measures address a gap in care,
are evidence-based and linked to outcomes, are ac-
tionable, are feasible to collect, and have well-defined
specifications.17 Measure developers are called and
increasingly coordinated by the National Quality Fo-
rum to develop measures following the National Pri-
orities Partnership’s list of priorities: patient and
family engagement, population health, safety, care
coordination, palliative care and end of life care, and
overuse.35

The PD measures are written using a lexicon that
is intended to facilitate implementation by clinicians
in practice. Each measure identifies the patient pop-
ulation eligible for the measure (e.g., all patients with
a diagnosis of PD) and identifies the temporal applica-
tion (e.g., at least annually). Once the clinician deter-
mines whether a patient is eligible, then the measure
states how it is fulfilled (e.g., assessment for cognitive
impairment or dysfunction). The practice group can
then implement a method to identify the patients and
determine how to conduct the assessment.

The quality measure development process for PD
resulted in 10 measures, which can be grouped into 3
categories. Six measures (numbers 2, 3, 4, 5, 6, and
9) assess or query PD symptoms. Five of these per-
tain to nonmotor symptoms, as studies show gaps in
assessing nonmotor symptoms36 even though these
are often strongly associated with quality of life.37

The second category (measures 1, 7, and 10) reviews
the patient’s current diagnosis or treatment. The third
category (measure 8) is a safety measure and involves
counseling on preventable complications. The evi-
dence base for safety measures is often sparse because
large, randomized controlled trials cannot be ethi-
cally conducted. Therefore, measure developers and
approving organizations accept safety measures based
on lower levels of evidence than would be required in
other areas of measurement.38 Note that these mea-
sures do not prescribe the use of specific medications,
assessment tools, or treatment options. These mea-
sures leave clinicians with some flexibility within the
evidence base in how the measures can be success-
fully completed.
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The AAN quality measures for PD are an example
of the increasing involvement of specialty organiza-
tions in measure development. Although the Ameri-
can College of Cardiology began work on measures
in the early 1990s,39 most early measurement efforts
were oriented toward primary care, and most spe-
cialty organizations did not become substantially in-
volved until the formation of the PCPI.38 The
involvement of specialty organizations in quality
measure development has been restrained by several
factors, such as lack of membership support, limited
technical expertise, lack of financial resources, and
the organizational roles as advocates of the specialty
rather than regulators of the specialty.40 A recently
published survey suggests that this is changing, with
35% of specialty organizations now actively involved
in measure development.41

Two factors appear to be motivating more in-
volvement in quality measure development. The first

is concern that measures developed without physi-
cian specialist input will be incorporated into pay-
ment incentive programs, or worse, payment
incentive programs will not include measures related
to the services that specialists provide. One example
of a payment incentive program is the Centers for
Medicare & Medicaid Services Physician Quality Re-
porting Initiative, a pay-for-reporting program that
currently pays a small bonus to participating physi-
cians, but in 2015 will penalize physicians who do
not participate.42 The other factor relates to changes
in maintenance of certification programs. Specialty
organizations are being asked to provide modules for
measuring and improving performance in practice.
For example, the AAN is developing performance in
practice modules that can be used to satisfy the
American Board of Psychiatry and Neurology main-
tenance of certification requirements for neurolo-
gists.43 Recently passed health care reform legislation

Table Measure title and description of final 10 Parkinson disease measures approved by the American
Academy of Neurology

Measure title and description

1. Annual Parkinson disease diagnosis review

All patients with a diagnosis of Parkinson disease who had their Parkinson disease diagnosis reviewed, including a review of
current medications and a review for the presence of atypical features (e.g., falls at presentation and early in the disease
course, poor response to levodopa, symmetry at onset, rapid progression �to Hoehn & Yahr stage 3 in 3 years�, lack of tremor
or dysautonomia) at least annually

2. Psychiatric disorders or disturbances assessment

All patients with a diagnosis of Parkinson disease who were assessed for psychiatric disorders or disturbances (e.g.,
psychosis, depression, anxiety disorder, apathy, or impulse control disorder) at least annually

3. Cognitive impairment or dysfunction assessment

All patients with a diagnosis of Parkinson disease who were assessed for cognitive impairment or dysfunction
at least annually

4. Querying about symptoms of autonomic dysfunction

All patients with a diagnosis of Parkinson disease (or caregivers, as appropriate) who were queried about symptoms of
autonomic dysfunction (e.g., orthostatic hypotension, constipation, urinary urgency/incontinence and fecal incontinence,
urinary retention requiring catheterization, or persistent erectile failure) at least annually

5. Querying about sleep disturbances

All patients with a diagnosis of Parkinson disease (or caregivers, as appropriate) who were queried about sleep disturbances
at least annually

6. Querying about falls

All visits for patients with a diagnosis of Parkinson disease where patients (or caregivers, as appropriate) were queried
about falls

7. Parkinson disease rehabilitative therapy options

All patients with a diagnosis of Parkinson disease (or caregivers, as appropriate) who had rehabilitative therapy options (e.g.,
physical, occupational, or speech therapy) discussed at least annually

8. Parkinson disease–related safety issues counseling

All patients with a diagnosis of Parkinson disease (or caregivers, as appropriate) who were counseled about context-specific
safety issues appropriate to the patient’s stage of disease (e.g., injury prevention, medication management, or driving)
at least annually

9. Querying about Parkinson disease medication–related motor complications

All visits for patients with a diagnosis of Parkinson disease where patients (or caregivers, as appropriate) were queried about
Parkinson disease medication–related motor complications (e.g., wearing off, dyskinesia, or off-time)

10. Parkinson disease medical and surgical treatment options reviewed

All patients with a diagnosis of Parkinson disease (or caregivers, as appropriate) who had the Parkinson disease
treatment options (e.g., nonpharmacologic treatment, pharmacologic treatment, or surgical treatment) reviewed at least
once annually
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contains provisions where 0.5% of Medicare billing
payments in 2011 will be for clinicians who partici-
pate in maintenance of certification programs, estab-
lishing a link between certification and payment.42

Given these changes, quality measure development is
likely to be an increasingly important initiative for
specialty organizations such as the AAN.

PD MEASURE DEVELOPMENT PANEL
Stewart A. Factor, DO, FAAN (Emory University, Co-Chair); William J.

Weiner, MD, FAAN (University of Maryland, Co-Chair); Lisa Shulman,

MD, FAAN (Maryland, Workgroup Member); Sotirios A. Parashos, MD,

PhD (Minnesota, Workgroup Member); Helen Bronte-Stewart, MD,

FAAN (Workgroup Member); Janis Miyasaki, MD, FAAN (Ontario,

Workgroup Member); Marian Evatt, MD (Georgia, Workgroup Mem-

ber); H. James Brownlee Jr., MD (Florida, Workgroup Member); Karl

Sillay, MD (Wisconsin, Workgroup Member); Blair Ford, MD, FAAN

(New York, Workgroup Member); Paul Moberg, PhD, ABPP/CN (Penn-

sylvania, Workgroup Member); Laura Marsh, MD (Texas, Workgroup

Member); Daniel Tarsy, MD, FAAN (Massachusetts, Workgroup Mem-

ber); Alexander Tröster, PhD (North Carolina, Workgroup Member);

Marc Nuwer, MD, PhD, FAAN (California, Coding Specialist); Mustafa

Saad Siddiqui, MD (North Carolina, Coding Specialist); Michele Popa-

dynec, RN (New York, Workgroup Member); Joyce Oberdorf, MA (Flor-

ida, Workgroup Member); Jim Beck, PhD (New York, Workgroup

Member); Robert M. Kropp, MD, MBA (Florida, Aetna Insurance Rep-

resentative); Wesley B. Wong MD, MMM (Indiana, Anthem Blue Cross

and Blue Shield Insurance Representative); Monte Masten, MD (Illinois,

Humana Insurance Representative); David Stumpf, MD (Illinois, Unit-

edHealth Group Insurance Representative); Rebecca Kresowik (method-

ologist); Gina Gjorvad (St. Paul, AAN Staff); Rebecca Swain-Eng, MS

(St. Paul, AAN Staff); Sarah T. Tonn, MPH (St. Paul, AAN Staff); Eric
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