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Can big data help us close an epilepsy
care gap?

Epilepsy has been termed an “ambulatory care sensi-
tive condition,” meaning that high-quality outpatient
epilepsy care can reduce unnecessary emergency
department (ED) visits and hospitalizations. Using
this framework, high ED use is a marker of poor
disease control or limited access to care.1 Do all peo-
ple with epilepsy (PWE) with poorly controlled dis-
ease or limited access frequent the ED? Are other
factors at play? In this changing health care landscape,
with accountable care organizations and a need to
reduce costs, can we predict PWE who are at high
risk of frequent ED use?

In this issue of Neurology®, Grinspan et al.2 pre-
dicted frequent ED use in PWE through an innova-
tive use of big data. Using a retrospective cohort
analysis of administrative data from the New York
Clinical Information Exchange (NYCLIX), a health
information exchange network in New York City, the
authors analyzed the predictors of frequent ED use in
8,041 PWE over 2 years. In bivariate analysis, adults
(vs children and seniors), men, Manhattan residents
(vs non-Manhattan), frequent users of health services,
users of multiple health systems, and those with co-
morbidities in year 1 were more likely to have fre-
quent ED use (41 visits) in year 2 of the study.
Despite examining numerous statistical models to
predict frequent ED use in year 2, the authors found
that a simple one-variable logistic regression model,
based on the number of ED visits in year 1, per-
formed comparably. Simply put, baseline ED use
predicted follow-up ED use. PWE with heavy ED
use (111 visits) in year 1 had a $50% probability
of frequent ED use in year 2. The authors predicted
future frequent ED visits with high accuracy (area
under the receiver operating curve .0.85, positive
predictive value .70%) but with poor sensitivity
(approximately 20%). Although easy to identify a
group of PWE at high risk of frequent ED use, it is
still difficult to predict ED use for most PWE.

Innovatively, the authors used big data to identify
PWE at high risk of frequent ED use. By linking
patient records from 7 of 13 Manhattan emergency

departments, the authors were able to evaluate two-
thirds of Manhattan’s yearly ED visits. By connecting
unaffiliated institutions, the authors determined that
PWE who used multiple health systems (vs one sys-
tem) in year 1 were more frequent ED users in year 2.
Because PWE can have seizures at the most inoppor-
tune times, it is not surprising that some PWE use
multiple different unaffiliated EDs. Although com-
prehensively examining numerous predictive models,
a simple one-variable logistic regression model was
the most parsimonious.

Unfortunately, big datasets often come with miss-
ing information. The authors identified PWE using a
“probable epilepsy” algorithm defined by an ICD-9
code of 345.x (epilepsy) or 2 codes of 780.39 (con-
vulsions) on separate days.3 Different validated epi-
lepsy algorithms, including both ICD-9 codes plus
antiseizure medications, have been used to analyze
veterans administrative data.4 The authors were not
able to validate their definition, making it likely that a
proportion of their cohort included some people
without epilepsy (e.g., patients with provoked seiz-
ures only, or nonepileptic seizures). Such codes also
lack reliable information about disease severity and
epilepsy type. Because of limitations in the NYCLIX
database, a number of other factors—such as race,
ethnicity, socioeconomic status, insurance type, or
whether the person had a regular epilepsy source of
care and with whom (primary care, neurologist,
epileptologist)—were not included in the prediction
models. In the Houston/New York City health care
use study, black and Hispanic patients with epilepsy
had higher rates of generalist visits, emergency room
(ER) care, and hospitalizations, and lower rates of
specialist visits5; and over time, patients with a low
socioeconomic status had higher use of the ED.6 Fur-
thermore, such NYCLIX data do not measure factors
such as whether a seizure took place in public, stigma,
or utilization of self-management strategies.7,8 While
Grinspan et al. demonstrated that high ED use pre-
dicts future ED use, we are still left not fully knowing
whether, and the extent to which, health disparities, a
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lack of regular access, and poorly controlled disease
are predictive of future ED use in PWE.

The recently passed Medicare Access and CHIP
Reauthorization Act of 2015 provides incentives for
physicians to participate in Alternative Payment
Models (APMs). APMs will discourage high-cost,
high-volume, procedure-laden care delivery such as
is typically provided by frequent ER visits and hospi-
talizations, making predictive modeling of high and
low ED utilizers important. Furthermore, ED visits
for PWE have potential financial and health-
associated costs; the health risks of repeated radiation
exposure associated with repeated CT testing for
PWE in the ED are not inconsequential. Just as
important as the high utilizers, this study identified
a subgroup of high utilizers in year 1 who reversed
this pattern in year 2. What are the characteristics
of this population that led to a reduced utilization?
Can these characteristics be used in an intervention
strategy for other high utilizers?

Utilizing administrative data from a health infor-
mation exchange network covering 7 of 13 ERs in
Manhattan, Grinspan et al. found that a one-
variable logistic regression model worked equivalently
to more complicated analytic models to predict fre-
quent ED use in PWE over 2 years, once again dem-
onstrating Occam’s razor that simple is often best.
This work is foundational to the paradigm shift in
health care payment policy, where the ability to iden-
tify specific populations to target for focused inter-
ventions will be essential to changing health care
consumption and outcome. This work, however, is
only the first step. Changing behavior will rely on
identification of characteristics of the high and low
utilizers that might be amenable to future interven-
tion strategies aimed at selectively targeting patients
at high risk—and ultimately aligning unaffiliated

systems such that high-risk patients can be identified
at the point of care.

STUDY FUNDING
No targeted funding reported.

DISCLOSURE
C.B. Baca is supported by a grant from the NIH (NINDS R37

NS31146, principal investigator [PI]: Berg) and is a coinvestigator for

a Veterans Administration Health Services Research & Development

Award (IIR 12-337, PI: Wagner). G.L. Barkley is supported by a research

grant from the NIH (NINDS, NICHD U01 NS038455, PI: Meador)

and NeuroPace. Go to Neurology.org for full disclosures.

REFERENCES
1. Bardsley M, Blunt I, Davies S, Dixon J. Is secondary pre-

ventive care improving? Observational study of 10-year

trends in emergency admissions for conditions amenable

to ambulatory care. BMJ Open 2013;3:e002007.

2. Grinspan ZM, Shapiro JS, Abramson EL, Hooker G,

Kaushal R, Kern LM. Predicting frequent ED use by people

with epilepsy with health information exchange data.

Neurology 2015;85:1031–1038.

3. Thurman DJ, Beghi E, Begley CE, et al. Standards for

epidemiologic studies and surveillance of epilepsy. Epilepsia

2011;52(suppl 7):2–26.

4. Pugh MJ, Cramer J, Knoefel J, et al. Potentially inappro-

priate antiepileptic drugs for elderly patients with epilepsy.

J Am Geriatr Soc 2004;52:417–422.

5. Begley CE, Basu R, Reynolds T, et al. Sociodemographic

disparities in epilepsy care: results from the Houston/New

York City Health Care Use and Outcomes Study. Epilepsia

2009;50:1040–1050.

6. Begley C, Basu R, Lairson D, et al. Socioeconomic status,

health care use, and outcomes: persistence of disparities over

time. Epilepsia 2011;52:957–964.

7. Noble AJ, Goldstein LH, Seed P, Glucksman E, Ridsdale L.

Characteristics of people with epilepsy who attend emer-

gency departments: prospective study of metropolitan hos-

pital attendees. Epilepsia 2012;53:1820–1828.

8. Ridsdale L, Virdi C, Noble A, Morgan M. Explanations given

by people with epilepsy for using emergency medical services:

a qualitative study. Epilepsy Behav 2012;25:529–533.

Neurology 85 September 22, 2015 1015

ª 2015 American Academy of Neurology. Unauthorized reproduction of this article is prohibited.

http://neurology.org/lookup/doi/10.1212/WNL.0000000000001961

	Can big data help us close an epilepsy care gap?
	Recommended Citation

	NEUROLOGY2015668756 1014..1015

