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ABSTRACT

Objective: Epilepsy is a common neurologic condition with significant personal, societal, medical,
and economic burdens. There are considerable gaps in the quality of care delivered. Measuring
the quality of care delivered is the first step to its improvement. Performance measures are easily
identified and quantitated ways to assess whether specific activities were carried out during a
patient encounter. Therefore, epilepsy performance measures were derived through a standard-
ized systematic process and may be the basis for pay-for-performance initiatives and mainte-
nance of certification requirements.

Methods: Epilepsy measures were developed through the American Medical Association–convened
Physician Consortium for Performance Improvement (PCPI) independent measure development pro-
cess, which marked the first time a medical specialty society followed this process. Guidelines, mea-
sures, and consensus papers reviewed for the period 1998 to 2008 using the National Guidelines
Clearinghouse, the National Quality Measures Clearinghouse, PubMed, MEDLINE, and the Cochrane
Library were evaluated using a framework to determine the acceptability of each guideline or other
evidence review document for measures development. Recommendation statements based on level
of evidence, importance, validity, and gap in care were developed into candidate measures. A panel of
experts from representative organizations vetted the measures. A period of public comment was
followed by approval from the American Academy of Neurology and the PCPI.

Results: Literature search identified 160 relevant recommendation statements from 19 guide-
lines and 2 consensus papers. Systematic assessment resulted in 20 recommendation state-
ments that were refined to 8 candidate measures by the expert panel. The measures are relevant
to seizure type and frequency, etiology or epilepsy syndrome, EEG, neuroimaging, antiepileptic
drug side effects, safety issues, referral for refractory epilepsy, and issues for women of child-
bearing potential.

Conclusion: There is a reasonable evidence base, and consensus for, deriving performance measures
for quality of epilepsy care. It is anticipated that implementation of these performance measures will
improve care for patients with epilepsy if adopted by providers. Neurology® 2011;76:94–99

GLOSSARY
AAN � American Academy of Neurology; AED � antiepileptic drug; AMA � American Medical Association; CPT II � Current
Procedural Terminology; PCPI � Physician Consortium for Performance Improvement; PQRI � Physician Quality Reporting
Initiative.

Epilepsy is a common and widely recognized neuro-
logic condition, but it is often poorly understood,
misdiagnosed, and improperly treated. Epilepsy is
surprisingly common; approximately 3% of the
American population will develop epilepsy by age

75.1 The deficits in quality of life due to epilepsy and
its treatment are comparable to conditions such as
diabetes, heart disease, and depression for people
with active epilepsy.2 Epilepsy causes considerable
medical distress and an enormous economic burden.Editorial, page 16
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The annual direct costs per patient are more than
$11,000 and indirect costs are more than $3,000 in
some settings.3

The epilepsy treatment gap is defined as the propor-
tion of people with epilepsy who require treatment but
who do not receive it.4 There are racial, ethnic, and so-
cioeconomic disparities in access to treatment, espe-
cially surgery.5 A lack of specialty care may lead to
delayed recognition of seizures and inadequate treat-
ment.6 Thus, there is a large disparity between care that
should be delivered and the care that is actually deliv-
ered. A performance measurement set for epilepsy has
the potential to improve care and increase the quality of
life for those who have epilepsy.

Medical professionals vary in their skill and ap-
proach to diagnosing epilepsy, determining seizure
type, identifying causation, and administering ap-
propriate therapy. A uniform performance measure-
ment set is needed to clarify these roles and to
determine how best to establish evidence-based stan-
dards of care.

The measure set has value in improving care beyond
that of traditional quality assessment methods. The
American Academy of Neurology (AAN) is developing
a performance in practice module based upon these ep-
ilepsy measures that can be used to satisfy the American
Board of Psychiatry and Neurology performance in
practice maintenance of certification requirement for
neurologists.7 The epilepsy measures also have the po-
tential to be used in a pay-for-reporting program, such
as the Centers for Medicare & Medicaid Services Physi-
cian Quality Reporting Initiative.8

The AAN is an established measure developer. The
AAN has produced quality measures for stroke and
stroke rehabilitation9 and Parkinson disease10 and plans
to develop subsequent measurement sets for neurologic
conditions. This report describes the development of
quality measures for the care of epilepsy, the first set of
measures developed by a medical specialty society
through the American Medical Association (AMA)–
convened Physician Consortium for Performance
Improvement (PCPI) independent measure develop-
ment process.11 The PCPI consists of over 170 mem-
ber organizations, including most medical specialty
associations and state medical societies. PCPI guide-
lines specify the evidence base required for measure
development.12

METHODS The epilepsy measure development process fol-
lowed the AAN Quality Measurement and Reporting Subcom-
mittee process manual for measure development10 and the
AMA-convened PCPI review and approval process of measures
developed independently by PCPI voting members.11 The AAN
is a voting member of the PCPI. The steps in the PCPI approval
process require submitting the topic for selection, completing an
evidence-based literature search, constructing draft measures,

convening an expert panel to revise candidate measures, solicit-
ing public comments for a 30-day period, refining the final mea-
sures, and obtaining approvals from AAN committees, the AAN
Board of Directors, and the PCPI full membership.

Topic selection. Epilepsy was selected as the topic because it is
a clinical priority for neurology, has a high burden of illness, has
demonstrated gaps in care with room for improvement, and has
unexplained variations in care. Epilepsy measure development
was also supported by the move toward quality improvement by
medical professional societies and patient advocacy groups, in-
cluding the American Epilepsy Society, the National Association
of Epilepsy Centers, and the Epilepsy Foundation.

Evidence-based literature search strategy. A comprehen-
sive search strategy to identify published guidelines, measures,
and consensus papers from 1998 to 2008 was conducted using
the National Guidelines Clearinghouse, the National Quality
Measures Clearinghouse, PubMed, MEDLINE, and the Co-
chrane Library. Supplementary internet searches were carried
out on relevant epilepsy Web sites.

Evidence-based evaluation supporting development
and writing of measures. AAN staff screened each relevant
full-text guideline or consensus paper against the PCPI frame-
work for determining the acceptability of guidelines and other
evidence review documents.12 If the inclusion of an article based
on eligibility criteria was unclear, the expert panel co-chairs and
facilitators were consulted. The recommendation statements and
their corresponding level of evidence (as defined by the guideline
developers’ rating scheme methodology) were then extracted
from eligible guidelines and consensus papers. Candidate recom-
mendations were documented, reviewed, and ranked by the co-
chairs and facilitators based on face validity, feasibility to collect
data, and gaps or variations in care. Measure specifications were
carefully drafted with an experienced methodologist to include a
full measure description, a numerator, a denominator, and appli-
cable exclusions.

The purpose of a measure is to describe what should be per-
formed during a patient encounter to provide quality care. The
proportion of encounters meeting the measure is defined by the
number of encounters properly fulfilling the measure (the nu-
merator) divided by the number of encounters for which the
measure is applicable (the denominator). Exclusions list the spe-
cific situations for which the measure does not apply based on a
medical, patient, or system reason. Medical exclusions are often
due to a medical contraindication. Patient reasons are often due
to patient refusal of a test or intervention. System reasons are due
to circumstances outside of the control of the physician or pa-
tient, such as the inability to pay for a test or intervention.

Panel formation. The AAN solicited a broad representation
of stakeholders on the expert panel by inviting nominations for
expert panel members from physician associations, epilepsy pa-
tient advocacy groups, health plans, and large group employers.
Two methodologists and one support staff were provided by the
PCPI as required by the PCPI review and approval process for
measurement sets developed independently by PCPI voting
members. Twenty-eight epilepsy specialists from the AAN epi-
lepsy section responded to a call for serving on the panel and
were independently screened by the co-chairs based on their ex-
perience in performance measures, quality improvement, and
clinical activities. The final panel consisted of 40 members (see
end of manuscript for list of contributing organizations): 12 epi-
lepsy specialists, 1 facilitator, 6 patient organization representa-
tives, 1 family physician, 1 pediatrician, 1 neurosurgeon, 1
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neurophysiologist, 1 emergency medicine physician, 1 radiolo-
gist, 1 psychologist, 1 neuroimaging specialist, 1 child neurolo-
gist, 1 neuropsychologist, 1 nuclear medicine specialist, 3 staff, 1
PCPI representative, 2 methodologists, and 4 insurance group
representatives. All panel members completed the AAN mea-
surement development conflict of interest disclosure.

RESULTS The literature search identified 160
relevant recommendation statements from 19
guidelines13-31 and 2 consensus papers.32-33 Review by
the co-chairs and facilitator resulted in 20 recom-
mendation statements that were rated highest on im-
portance, validity, strength of evidence, and gaps in
care to serve as the evidence base for 12 candidate
measures. The panel revised the draft measures and

eliminated 4 of the measures at the face-to-face meet-
ing on October 3, 2008. The remaining 8 measures
were posted for a 30-day public comment. A total of
291 comments were received from physicians, pa-
tients, insurers, and other interested individuals
which further refined the draft measures. The 8 final
measures were approved by the AMA Performance
Measurement Advisory Group for CPT II codes on
June 18, 2009. The final measurement set was ap-
proved by the expert panel, appropriate AAN com-
mittees, and the AAN Board of Directors. As was
required in the PCPI independent measure developer
agreement, the PCPI also approved the measures on
March 9, 2010. This measurement set will be revised
periodically with an extensive review every 3 years.

Brief measure titles and measure statements for
each of the 8 epilepsy quality measures are listed in
the table. For the full measure specifications see ap-
pendix e-1 on the Neurology® Web site at www.
neurology.org. 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-1).

An example is provided to illustrate the use of a
measure. For measure 1, “Seizure type(s) and current
seizure frequency(ies),” the eligible patient popula-
tion (denominator) is all patients with a diagnosis of
epilepsy as identified by the International Classifica-
tion of Diseases–9 codes for epilepsy (345.00,
345.01, 345.10, 345.11, 345.40. 345.41, 345.50,
345.51, 345.60, 345.61, 345.70, 345.71, 345.90,
345.91). The denominator also specifies that this
measure must be completed at all visits. In order to
complete the measure (numerator), the clinician
must specify seizure type and current seizure fre-
quency for each seizure type in the medical record for
all visits during the measurement period or docu-
ment the CPT II code 1200F. This measure has 2
types of applicable exclusions: a medical reason (e.g.,
patient is unable to communicate and an informant
is not available) and a patient reason (e.g., patient or
informant refuses to answer or comply with the re-
quest). The medical reason and patient reason may
be documented in the medical record and the result
coded as 1200F-1P and 1200F-2P, respectively.

Measure 1 was developed because it is intended to
address the problem that many patients and physi-
cians may generalize about seizure control and miss
opportunities to intervene to improve seizure con-
trol. For example, when patients say they are “doing
well,” they may not mean they are seizure-free, but
rather that they are continuing to have seizures at the
same rate as before. Thus, the only way to assess cur-
rent seizure control is to ask the patient directly and
specify it in the medical record. Documenting fre-

Table Measure title and description of final 8
epilepsy measures approved by the
AAN and the PCPI

Measure title and description

No. 1: Seizure type and current seizure frequency

All visits with the type(s) of seizure(s) and current
seizure frequency for each seizure type documented in
the medical record.

No. 2: Documentation of etiology of epilepsy or epilepsy
syndrome

All visits with the etiology of epilepsy or epilepsy
syndrome reviewed and documented if known, or
documented as unknown or cryptogenic.

No. 3: EEG results reviewed, requested, or test ordered

All initial evaluations with the results of at least one
EEG reviewed or requested, or if EEG was not
performed previously, then an EEG ordered.

No. 4: MRI/CT scan reviewed, requested, or scan ordered

All initial evaluations with the results of at least one MRI
or CT scan reviewed or requested or, if a MRI or CT scan
was not obtained previously, then a MRI or CT scan
ordered (MRI preferred).

No. 5: Querying and counseling about antiepileptic drug side
effects

All visits where patients were queried and counseled
about antiepileptic drug side effects and the querying
and counseling was documented in the medical record.

No. 6: Surgical therapy referral consideration for intractable
epilepsy

All patients with a diagnosis of intractable epilepsy who
were considered for referral for a neurologic evaluation
of appropriateness for surgical therapy and the
consideration was documented in the medical record
within the past 3 years.

No. 7: Counseling about epilepsy specific safety issues

All patients who were counseled about context-specific
safety issues, appropriate to the patient’s age, seizure
type(s) and frequency(ies), occupation and leisure
activities, etc. (e.g., injury prevention, burns,
appropriate driving restrictions, or bathing) at least
once per year.

No. 8: Counseling for women of childbearing potential with
epilepsy

All female patients of childbearing potential (12–44
years old) diagnosed with epilepsy who were counseled
about epilepsy and how its treatment may affect
contraception and pregnancy at least once per year.

Abbreviations: AAN � American Academy of Neurology;
PCPI � Physician Consortium for Performance Improvement.

96 Neurology 76 January 4, 2011



quency for each seizure type is necessary because
some seizure types are more disabling than others
and may require more or less attention.

Measure 2 requires specification of the etiology or
epilepsy syndrome. This is required for high-quality
medical care, because some etiologies, such as tu-
mors, require regular follow-up and others might
suggest eventual resolution, such as childhood ab-
sence epilepsy.

Measure 3 requires an EEG for all patients with
epilepsy since an EEG is necessary to characterize the
epilepsy syndrome which often predicts the natural
history, treatment, and response. This measure does
not require an EEG to be performed at each initial
encounter because review of a prior EEG may be
adequate. Although the measure addresses EEG
availability at initial evaluation, it should not be in-
terpreted to mean that additional EEGs are never
necessary in the evaluation of epilepsy.

Measure 4 requires neuroimaging for all patients
with epilepsy but allows for exclusions when neuro-
imaging is not indicated, such as for known idio-
pathic generalized epilepsy syndromes that are
known to lack neuroimaging abnormalities. MRI is
preferred to CT because of a much higher sensitivity
to abnormalities that cause epilepsy.

Measure 5 requires inquiry about antiepileptic
drug (AED) side effects at each visit. It is important
to note that, like all of the measures, measure 5 re-
quires documentation of the conversation about
AED side effects. Documenting this discussion in the
medical record may be a new practice for many phy-
sicians. This measure may increase the burden of
documentation, but it is anticipated that the im-
provement in quality of care will outweigh the in-
crease in documentation burden.

Measure 6 applies only to patients with intracta-
ble epilepsy. It is intended to assess whether these
patients have been considered for referral to a higher
level of care on a regular basis, which usually means
consideration of referral for epilepsy surgery evalua-
tion. Although it may seem burdensome to require
documentation of this every 3 years, changes in tech-
nology and surgical techniques are changing rapidly.
Patients who are not candidates for surgery now may
be in a few years. Patients already followed at a ter-
tiary care referral center can meet this measure by
stating that a presurgical evaluation has already been
performed (or surgery performed) or the reasons why
the patient is not a surgical candidate. Patients who
are not candidates for surgery now may be in a few
years so periodic review is prudent even at a tertiary
care facility.

Measure 7 concerns counseling about safety-
related issues for patients with epilepsy. Despite the

lack of high-level recommendation statements to
support this measure, as is the case with most safety
measures, there is a significant need for this measure
to meet the gaps in care for this patient population.

Measure 8 concerns counseling about epilepsy treat-
ment effects on contraception and pregnancy. It applies
only to women of childbearing potential. It is some-
times difficult to identify these women from coding-
based databases. Thus, an age range is specified but
patients can be excluded from the measure if they do
not have childbearing potential for any reason.

DISCUSSION Quality measures can demonstrate
the high quality of care that physicians already pro-
vide or they can be an impetus for physicians to pro-
vide higher quality care. Epilepsy performance
measures can improve epilepsy care by resolving sim-
ple gaps in care. The 8 epilepsy measures are in-
tended to be implemented in daily practice and can
be used for quality improvement programming and
activities.

Development of the epilepsy measures marks the
first time a medical specialty society has developed a
performance measurement set through the PCPI in-
dependent measurement development process.11 Fol-
lowing this process, the PCPI supplied the AAN
methodologists, an AMA-PCPI staff representative,
and the opportunity for vetting and approval of the
measures by the full PCPI membership. The AAN
gained methodologic support, national recognition
of its measures, and vetting of measures by over 170
medical specialty societies. By initiating develop-
ment, the AAN is able to have direct input into mea-
sures in order to keep them relevant to neurologists.

The epilepsy measures are written using a lexicon
or format that is intended to facilitate implementa-
tion of measures derived from guidelines (the evi-
dence base) by clinicians in practice. Each measure
identifies the patient population eligible for the mea-
sure (e.g., all patients with a diagnosis of epilepsy)
and identifies the temporal application (e.g., at least
annually). Once the clinician determines whether a
patient is eligible, then the measure states how it is
fulfilled (e.g., documentation that the etiology of ep-
ilepsy or epilepsy syndrome was reviewed). Physi-
cians who use the measures can easily implement a
method to identify the relevant patients to be consid-
ered for the measure and then determine how to con-
duct the assessment of whether the measure was
fulfilled.

Widespread adoption of these performance mea-
sures for epilepsy care has the potential to substan-
tially improve quality of care for patients with
epilepsy at all levels of health care delivery. Many
epilepsy patients receive most of their epilepsy care
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from primary care doctors who are likely to find
many of the measures useful in improving their epi-
lepsy care. General neurologists may be able to im-
prove care by following the measures they are not
currently addressing or documenting. Even epilep-
tologists, who seem most likely to follow the mea-
sures, may improve their care by uniformly applying
all of the measures. Thus, the measures are likely to
improve the quality of epilepsy care for many pa-
tients and future testing of these measures will focus
on identifying the degree to which implementation
of the measures improves care.
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