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Abstract

Background: For newly diagnosed people with epilepsy (PWE), proper treatment is important to
improve outcomes, yet limited data exists on markers of quality care.

Objective: Examine markers of quality care for newly diagnosed PWE.

Methods: Using Medicaid claims data (2010 — 2014) for 15 states we identified adults 18-64
years of age diagnosed with incident epilepsy in 2012 or 2013. We built 5 sequential logistic
regression models to evaluate: (1) seeing a neurologist; (2) diagnostic evaluation; (3) anti-epileptic
medication adherence; (4) serum drug levels checked; and (5) being in the top quartile of number
of negative health events (NHES). We adjusted for demographics, comorbidities, county-level
factors, and the outcomes from all prior models.

Results: Of 25,663 PWE, 37.3% saw a neurologist, with decreased odds for those of older age,
those residing in counties with low-density of neurologists, and certain race/ethnicities; about 57%
of PWE received at least one diagnostic test; and nearly 62% of PWE were adherent to their
medication. The most common comorbidities were hypertension (37.1%) and psychoses (26.9%).
PWE with comorbidities had higher odds of seeing a neurologist and to have NHEs. Substance use
disorders were negatively associated with medication adherence and positively associated with
high NHEs.

Conclusions: There are notable differences in demographics among people with incident
epilepsy who do or do not see a neurologist. Differences in NHEs persist, even after controlling for
neurologist care and diagnostic evaluation. Continued attention to these disparities and
comorbidities is needed in the evaluation of newly diagnosed PWE.
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Introduction

Methods

Epilepsy affects over 3 million individuals in the United States. People with epilepsy (PWE)
have difficulties with their daily activities, especially when seizures are not well controlled.
1-3 The economic marginalization and social isolation associated with driving restrictions
and unemployment greatly affect their quality of life. In addition to these social burdens,
PWE face numerous barriers to timely and adequate health care.14-8

Presently in the United States, no clear guidelines exist on when a patient with seizures
should be referred for specialty care. But, there is evidence that patients with poorly
controlled seizures benefit substantially from seeing a neurologist, epileptologist, or from
receiving care at an epilepsy center.13 Similarly, our knowledge on patterns of diagnostic
evaluation of seizures, being on antiepileptic drugs (AED), AED medication adherence, and
follow-up care remains very limited.14 Not surprisingly, studies have evaluated the
occurrence of negative health events (NHESs) including emergency department visits and
hospitalizations, which may be associated with poor epilepsy control.6:7:15.16 et failure at
each of these markers can be highly consequential, affecting another downstream quality of
care marker and/or outcome. For example, PWE who are seen by a neurologist may be more
likely to undergo diagnostic evaluation of their seizure, to be on AEDs, to be medication
adherent, and to receive follow-up care. Thus, we posit that these markers of care are
strongly interrelated, and that there may be a cascade effect, such that a failure at one marker
may predict failure at another marker, cumulatively leading to a greater likelihood of NHEs.

While the Medicaid program, which covers up to 1/3 of PWE, provides broad coverage for
their health services, PWE continue to face barriers accessing timely and adequate care, and
are among the most vulnerable segments of PWE.17

We sought to understand markers of quality care for people with incident epilepsy on
Medicaid. We hypothesized that fewer than 50% of PWE on Medicaid see a neurologist
within 1 year of their epilepsy index date, and that those who did not see a neurologist would
be significantly less likely to have diagnostic evaluation of epilepsy, to be adherent to AEDs,
or to undergo follow-up testing. Finally, we hypothesized that failure at these markers have
cumulative effects relative to NHEs.

This is a retrospective observational study using Medicaid data from 15 states for persons
identified with epilepsy or seizures during the 5-year period 2010-2014. The states for which
we obtained Medicaid data were selected based on their availability in 2014, the most recent
year for which Medicaid Analytic eXtract (MAX) data were available when we began this
study: California, Georgia, Idaho, lowa, Michigan, Minnesota, Missouri, Mississippi, New
Jersey, Pennsylvania, South Dakota, Tennessee, Utah, Vermont, West Virginia, and
Wyoming, providing a rich representation of racial/ethnic and urban/rural populations.
Louisiana and Idaho were available but excluded due to incomplete data.
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This study was approved by the Institutional Review Board of Case Western Reserve
University (Protocol #2018-0780), and the Privacy Board of the Centers for Medicare and
Medicaid Services (CMS; Data Users Agreement #52636).

Data Sources

The MAX data includes enrollment and claims data for individuals enrolled in Medicaid.
This includes: demographics, monthly indicators for Medicaid enrollment, inpatient and
outpatient claims with their respective diagnostic, procedure, and place and date of service
codes. The pharmacy data contains the national drug code as well as the supply, date of fill/
refill, and charges for each filled prescription.

The files also include a ‘Recipient Indicator’ (RI1) defined as a “code indicating if and how
the eligible [individual] received a Medicaid service during the calendar year and whether
those services were received under a fee-for-service or pre-paid plan”.1® We conducted
sensitivity analyses to test and potentially remove categories with likely incomplete data
(i.e., categories yielding low counts/rates of outcomes of interest). Our sensitivity analysis
did not yield any meaningful differences in the outcomes, so we did not exclude any
individuals based on their RI categories.

County-level data were obtained from the Area Health Resources File (AHRF) from the
Health Resources and Services Administration (HRSA).

Study Population

The study population was identified using published criteria for identifying incident cases of
epilepsy in administrative data.1® Individuals were required to have: (1) at least 1 visit with
an epilepsy diagnosis or 2 visits on different dates for non-febrile convulsions; (2) another
epilepsy or non-febrile convulsion visit at least 30-days later, and (3) 2 pharmacy dispensing
claims at least 30 days apart for any of the published list of anti-epileptic drugs.19-20 This
cohort was further restricted to individuals whose index date was in 2012 or 2013, allowing
for a look-back period of at least 2-years to ensure that all claims were free of seizure or
epilepsy diagnosis codes to establish status as an incident case, as well as 1 year post-index
date to examine health outcomes.1® We required that individuals have 2 full years of
Medicaid enrollment prior to index date and 1 full year after index date, for a total of 36
months. This was further limited to individuals 18-64 years old at index date, to ensure that
for no individual their time overlapped with Medicare coverage.

Variables of Interest

The variables selected as markers of care included: (1) seeing a neurologist (identified using
the Provider Taxonomy code for neurologist); (2) receiving diagnostic evaluation (defined as
electroencephalogram [EEG], video-electroencephalogram [VEEG], magnetic resonance
imaging [MRI], computed tomography scan [CT], single-photon emission computed
tomography [SPECT], and positron emission tomography scan [PET]); (3) AED medication
adherence via the proportion of days covered (PDC); (4) having serum drug levels checked,;
and (5) being in the top quartile of negative health events (NHESs) which include all
hospitalizations and emergency department visits. Outcomes other than visit to a
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neurologist, PDC, and NHEs were defined using CPT, HCPCS, and ICD-9 codes
(Supplementary Table 1). All of these outcomes were evaluated in the 1-year post-index
date.

The PDC is the proportion of days in a time period, in this study the 1-year post index date,
where an individual had access to AEDs via a prescription fill. We calculated the PDC for
each AED an individual was on and then averaged this to obtain their overall PDC to then
dichotomize using a standard cutoff of 0.8, with those below considered to not be adherent.
21-23 \While the PDC was used in our main analyses, we conducted sensitivity analysis using
another measure of medication adherence, the medication possession ratio (MPR)
(Supplementary Table 2).20:22,24-26

Independent variables included: sex, age at index date, race and ethnicity, rurality (at the
county-level via the Rural Urban Continuum Code), and evidence, from procedure codes, of
residing in a nursing home.27-30 |n an effort to capture the comorbidity burden we identified
Elixhauser comorbidities, via ICD-9 codes on all non-pharmacy claims, with a prevalence of
over 10% (excluding electrolyte disorders) for inclusion in the models.31:32 These
comorbidities were deficiency anemias, chronic pulmonary disease, depression, diabetes
mellitus, drug abuse, hypertension, obesity, paralysis, and psychoses. We further identified
other neurological conditions that are known to be associated with epilepsy including
cerebrovascular disease, intellectual and developmental disabilities, cerebral palsy, and
traumatic brain injury.33-35 In an effort to capture disease severity and treatment regimen we
determined whether individuals were on a third unique AED, as a marker for drug-resistant
epilepsy — defined as the failure of two AEDs.36 All of these covariates were identified using
36-months of data for each individual.

Finally, using the AHRF we identified a small set of county-level measures which we
hypothesized would be associated with our markers of quality care. These included: median
household income, percent of individuals over 25 years of age with a college degree, density
of primary care providers, density of neurologists, and number of Medicaid-eligible
individuals. These final three measures were standardized to the county-level population and
presented as per 100,000 individuals. Median household income was scaled to thousands of
dollars for the logistic regression models to examine the effect of a $1,000 difference.

The full list of study variables and associated diagnosis or procedure codes are tabulated in
the supplementary material (Supplementary Table 1).

Statistical Analyses

We built 5 sequential logistic regression models, with each containing the same basic
independent variables, but also added the dependent variables or markers of quality care
from prior model(s) as independent variables in the new model. The five model outcomes
were (in this order): (1) seeing a neurologist; (2) diagnostic evaluation; (3) AED medication
adherence; (4) having serum drug levels checked; and (5) being in the top quartile of
negative health events (NHEs). Thus, the model for receiving diagnostic tests also included
an indicator for a visit to a neurologist; the model for medication adherence included both
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visit to a neurologist and receipt of diagnostic test as independent variables, and so on. All 5
outcomes of interest were assessed in the 12 months after epilepsy index date.

We performed data processing in SAS Version 9 and analyses and visualization in R version
3.6.1.

Data Availability

Results

Access to these data is restricted to the study team under a Data Users Agreement from
CMS.

In total 283,685 PWE were identified, 25,663 met the final inclusion criteria (Figure 1). Of
those, 57.5% were female, 57.6% were White, and 83.3% lived in non-rural counties (Table
1). There was a high prevalence of comorbidities including 60.8% having other neurological
conditions, 34.4% with hypertension, 22.2% with chronic pulmonary disease, and 17.9%
with depression (Table 1). 26.5% were put on a third AED, suggesting drug-resistant
epilepsy, which is consistent with previous estimates of approximately 30% of PWE having
drug resistant epilepsy.36:37

In examining multiple unmet markers of quality of care, only 4.2% (n = 1,088) met all five
markers of quality care. Additionally, 65% (n = 16,676) did not meet 2 (32.6%) or 3 (32.4%)
of these 5 markers of quality care. The most common two unmet markers were not seeing a
neurologist and not having serum drug levels checked (38.5% of all individuals), followed
by not seeing a neurologist and not receiving a diagnostic evaluation (33.6% of all
individuals).

Model 1: Neurologist

Of 25,663 PWE included, 37.3% (n = 9,584) received care from a neurologist within 1 year
of index epilepsy date (Table 1). When controlled for potential confounders, Native
Hawaiians and Other Pacific Islanders, those living rural areas, those diagnosed with
psychoses, and those living in areas with low neurologist density all independently had
significantly decreased odds of seeing a neurologist (Figure 2, Supplementary Table 2).
There was also a notable age gradient, whereby being older was associated with decreased
odds of seeing a neurologist. Conversely, Black individuals, and those with other
neurological conditions, hypertension, chronic lung disease, depression, and deficiency
anemia had significantly increased odds of seeing a neurologist (Figure 2, Supplementary
Table 3.

Model 2: Diagnostic Tests

Nearly 15,000 PWE in our cohort received some type of diagnostic test within 1 year of
index epilepsy date (14,785 (57.6%), Table 1). Seeing a neurologist was associated with
greater odds of receiving VEEG or imaging tests (adjusted odds ratio (AOR): 3.75; 95% ClI:
3.52, 4.00). Further, American Indians and Alaskan Natives, Hispanic/Hispanic and 1+ race,
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and those with comorbidities (except paralysis) had significantly increased odds of
undergoing diagnostic evaluation (Figure 2, Supplementary Table 3).

Model 3: AED Medication Adherence

Of all newly diagnosed PWE in this study, 15,880 (61.9%) adhered to their AED
medications, with proportion of days covered (PDC) = 0.8. Those seeing a neurologist had
increased odds of being adherent, but those receiving a diagnostic evaluation and those who
were on a 3"4 AED had decreased odds of being adherent. Although males had lower odds
than females to be seen by a neurologist or to undergo diagnostic testing, males had higher
odds of adhering to their medications. Age increased the odds of being adherent. Substance
use disorders (SUD), hypertension, chronic lung disease, deficiency anemia, and depression
were independently associated with decreased odds of being adherent to AEDs (Figure 3,
Supplementary Table 3). Additionally, there were notable racial disparities in medication
adherence, with Black and Hispanic/Hispanic and 1+ Race having decreased odds of being
adherent.

In sensitivity analysis using the MPR, instead of the PDC, 65.1% were identified as
adherent, while the results from the multivariable models remained the same
(Supplementary Table 2).

Model 4: Serum drug levels

Just over 10,000 individuals had serum drug levels checked (10,263, 40.0%) within 1 year of
epilepsy index date. While seeing a neurologist did not affect the odds of having serum drug
levels checked, receiving diagnostic evaluation, being adherent, and being male all
independently increased the odds. Further, being put on a third AED increased the odds of
having the serum levels tested (AOR: 2.05 (95% CI: 1.93, 2.17)). Overall, comorbidities
were associated with having serum levels checked to a lesser extent compared to previous
models, with the exception of psychoses, which increased odds, and depression which
decreased odds (Figure 3, Supplementary Table 3).

Model 5: Negative Health Events

The median number of NHEs (all-cause hospitalizations and emergency department visits in
the year after index date) was 2 (IQR: 0 — 5). Therefore, those in the top quartile of NHEs
were those with 5 or more hospitalizations and emergency department visits. Seeing a
neurologist and adherence decreased the odds of being in the top quartile of NHES, however
diagnostic evaluation and having serum AED levels checked were positively associated with
being in the top quartile of NHEs. All comorbidities were also associated with increased
odds of being in the top quartile of NHEs (Figure 4, Supplementary Table 2). Among the
most common primary reason for visit for NHEs (identified via the first diagnosis slot) were
epilepsy or seizures, or epilepsy/seizure related diagnoses (migraine, altered mental status,
syncope and collapse, head injury), as well as other symptoms such as chest and abdominal
pain.
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Discussion

This analysis of newly diagnosed people with epilepsy (PWE) on Medicaid identified
several distinct patterns of neurology specialist visits and care. Our original hypothesis that
fewer than 50% of newly diagnosed PWE on Medicaid saw a neurologist was confirmed in
that of 25,663 PWE in our study population, only 37.3% received care from a neurologist
within 1 year of their index epilepsy date. In contrast to previous work, which did not report
benefits to seeing a neurologist, we observed that seeing a neurologist was associated with
increased odds of diagnostic evaluation and medication adherence.13 On the other hand,
seeing a neurologist was not associated with having serum drug levels checked, and was
associated with decreased odds of being in the top quartile for NHEs only at borderline
significance levels. This suggests other factors such as unintentional injuries resulting in
emergency department use or social determinants of health (e.g., lack of transportation
resulting in the use of emergency health care services for routine needs) may also influence
NHEs, but this study was unable to assess those factors. The association between receiving
diagnostic evaluation and being in the top quartile of NHEs is likely driven by both the fact
that these tests directly contribute to more health care interactions and that the patients who
undergo these tests are likely to be more clinically complex and/or have poor seizure control.

Our study reveals that who is seen by a neurologist for newly diagnosed PWE on Medicaid
clearly varies. This is consistent with a previous study, although that work found fewer
disparities and of less magnitude in the Medicare population.38 It is evident that females,
and younger adults, as well as those in non-rural areas have increased odds of seeing a
neurologist, even when controlling for all other factors. The residential factors associated
with seeing a neurologist were confirmatory in that there exist clear gaps in accessing care
due to where someone lives and rural individuals and those in areas with a low-density of
neurologists may require outreach and/or expanded access. Simply, our research suggests
that outcomes for newly diagnosed PWE are improved if they see a neurologist, further
supporting efforts to expand access.

Evaluating the models together, we see clear disparities in medication adherence; a variable
that also decreases the odds of being in the top quartile of NHEs (models 3 and 5, Figures 3
and 4). This reinforces that these disparities for specific race and ethnicities warrant greater
attention. This includes examining factors such as health literacy, trust, access to pharmacies
and affordability of medications, and other factors that can inform the development of
targeted culturally appropriate interventions to decrease these disparities. While this study
was unable to assess the causes of these racial and ethnic disparities, it is important to
recognize and specifically name the role of racism and policies that have fostered structural
racism and persistent barriers to access adequate care, in creating disparities in outcomes.39

The positive association between comorbidities and receiving diagnostic testing suggests
that PWE who have a high comorbidity burden are more likely to undergo extensive testing.
Even when controlling for having undergone testing, these comorbidities remained
positively associated with NHEs. The research surrounding the role of depression in the self-
management of epilepsy is reinforced in these findings as evidenced by its negative
association with adherence and strong positive association with being in the top quartile of
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NHESs, even when controlling for medication adherence and other comorbidities.0-44 This
would suggest a renewed attention to screening and management for depression and other
psychiatric conditions for newly diagnosed PWE. Also elucidated in these findings is the
impact of less commonly examined and discussed comorbidities, including substance use
disorders (SUD), which were associated with receiving diagnostic evaluation, worse/
suboptimal adherence, and with more hospitalizations and emergency department visits. The
implications are that individuals with SUDs represent a high-risk population who need a
broad-based diagnostic evaluation that considers not just immediate evaluation for cause of
seizures, but also assessment and support in managing addiction or other substance use
problems.

This study fills research gaps by indicating that less than one-half of adults with newly
diagnosed epilepsy on Medicaid were seen by a neurologist within one year of epilepsy
index date, and notably Native Hawaiians and Other Pacific Islanders, rural-dwelling adults,
those diagnosed with psychoses, and those living in areas with low neurologist density all
independently had significantly decreased odds of seeing a neurologist. Overall, two-thirds
of people with newly diagnosed epilepsy have 2 or 3 markers of quality care that were
unmet. Further, comorbidities were associated with both receiving diagnostic evaluation as
well as outcomes, with continued, but less pronounced racial and ethnic disparities.
Strengths of this study include use of data from 15 states, the large sample size which
facilitated the study of racial/ethnic subgroups of PWE, as well as the completeness of
claims allowing for capture of all health-care interactions during the study period.

This work, however, is not without its limitations, including inherent limitations with claims
data in understanding the clinical complexity that contribute to the decisions for diagnostic
testing and outcomes. First, in this study we balanced our limited years of data with work
demonstrating still adequate incidence estimates for 2-years’ data, although this differs from
the traditional 3-year look-back period.19 Second, the use of the PDC is limited in that it
determines adherence based on medication fills but is unable to assess if a patient is actively
taking medication. Third, while these data were the most recently available at the time the
study was initiated, there may have been changes in population mix, practice, or medication
management that influence these findings when placed in the current context. Importantly,
we note the expected wide fluctuations in Medicaid enrollment due to the Affordable Care
Act and Medicaid expansion. Our use of administrative data precludes the ability to conduct
an in-depth analysis of factors contributing to the observed patterns of care. For example,
access to a neurologist does not necessarily imply a direct referral pathway from any
particular general practitioner. A more nuanced analysis using a mixed-methods approach is
warranted to elucidate the mechanisms that explain these patterns. Furthermore, we note that
our approach to build sequential logistic regression models is based on a hypothetical care
pathway and a cascade effect, such that a failure at one marker may predict failure at another
marker, cumulatively leading to greater odds of NHEs. Additional studies are needed to
map, in real life, the timing and sequence of our study markers relative to the diagnosis of
incident epilepsy. While our sequential logistic models do not account for temporality, they
assume a cascade effect, temporality, and a strong interdependence between our markers of
quality care and study outcomes. Future work should continue to evaluate these important
aspects of referral and care for PWE.
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Conclusion

This study identifies key gaps in markers of quality care for newly diagnosed people with
epilepsy. Only 37.3% of newly diagnosed PWE see a neurologist within 1-year of index
date, and neurologic care broadly impacts the other markers of quality care, including
increasing the odds of receiving diagnostic evaluation and being adherent. This work
underscores the need to further understand the causes of disparities in these markers of
quality care for newly diagnosed PWE, while also reinforcing the importance of the
consideration of comorbidities in the treatment and management of epilepsy.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Model 1, Outcome: Neurologist
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Figure 2.
Logistic regression models 1 and 2, if the person ever saw a neurologist and if they received

diagnostic evaluation respectively. Reference levels are given for multi-categorical variables,
while the other factor variables represent the odds ratio for “yes”. AIAN: American Indian,
Alaskan Native; API: Asian, Pacific Islander; NHOPI: Native Hawaiians and Other Pacific
Islander. Other neurological conditions: cerebrovascular disease, cerebral palsy, intellectual
and developmental disabilities, traumatic brain injury. AED: anti-epileptic drug.
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Model 3, Outcome: AED Adherence

Neurclogist 1 ||
Diagnostic Evaluation - aal
W [
=
——
—_—
—_—
—
e ———
—fe—
Hispanic/Hispanic and 1+ Ra b
NHOPI { —
Unknown/More than 1 race (ref: White) 4 ——
Rural+ =
Mursing Home 1 i
Other Neurological Conditions < i
Hyperension § =
choses < =
Chronic Lung O e (!
Depression [
Diabetes Mellitus - =
Anemia Deficiency =
Drug Abuse 4 =
Paralysis | —_
Obesity 4
Third AED | =
Median Household Income (in thousands) 4 ¥
Percent 25+ with college degree § i
Primary care providers per 100,000 4
MNeurologists per 100,000 +
Medicaid eligible people per 100,000 -
05 1.0 15 20 25

Adjusted Odds Ratio and 95% Confidence Interval

Model 4, Outcome: Serum Drug Levels
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Figure 3.
Logistic regression models 3 and 4, if the person was adherent to anti-epileptic drugs

(AEDs) and had serum drug levels checked respectively. Reference levels are given for
multi-categorical variables, while the other factor variables represent the odds ratio for
“yes”. AIAN: American Indian, Alaskan Native; API: Asian, Pacific Islander; NHOPI:
Native Hawaiians and Other Pacific Islander. Other neurological conditions: cerebrovascular
disease, cerebral palsy, intellectual and developmental disabilities, traumatic brain injury.
AED: anti-epileptic drug.
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Model 5, Outcome: High NHE (Top Quartile, 5+)
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Figure 4.
Logistic regression model 5, where the outcome is in being in the top quartile of negative

health events (emergency department visits and hospitalizations post-index date). Reference
levels are given for multi-categorical variables, while the other factor variables represent the
odds ratio for “yes”. AIAN: American Indian, Alaskan Native; API: Asian, Pacific Islander;
NHOPI: Native Hawaiians and Other Pacific Islander. Other neurological conditions:
cerebrovascular disease, cerebral palsy, intellectual and developmental disabilities, traumatic
brain injury. AED: anti-epileptic drug.
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Characteristics of the 25,663 individuals identified with incident epilepsy in Medicaid claims data.

Table 1.

Total n = 25,663

Femalen (%)

14,755 (57.5)

Rural n (%)

4,287 (16.7)

Nursing homen (%)

2,826 (11.0)

Race/Ethnicity n (%)

White 14,778 (57.6)
Black 5,654 (22.0)
American Indian/Alaskan Native 149 (0.6)
Asian Pacific Islander 334 (1.3)
Hispanic/Hispanic and 1+ Race 2,681 (10.4)
Native Hawaiians and Other Pacific Islander 242 (0.9)
Unknown/More than 1 race 1,825 (7.1)
Agein years (at index date) n (%)

18-24 4,233 (16.5)
25-34 5,472 (21.3)
35-44 4,917 (19.2)
45-54 6,205 (24.2)
55+ 4,836 (18.8)
Median [IQR] 41.5[23.6]
Comorbiditiesn (%)

Other neurological conditions 15,575 (60.7)
Hypertension 8,820 (34.4)
Psychoses 5,871 (22.9)
Chronic pulmonary disease 5,710 (22.2)
Depression 4,584 (17.9)
Diabetes mellitus 4,272 (16.6)
Deficiency anemias 3,814 (14.9)
Substance abuse 3,233 (12.6)
Paralysis 2,959 (11.5)
Obesity 2,682 (10.5)
Third AED n (%) 6,809 (26.5)

County-level care availability median [IQR]

Median Household Income

$50,094 [$15,050]

Percent of individuals over 25 with a college degree 25.4[13.4]
Primary care providers per 100,000 population 70.2 [32.3]
Neurologists per 100,000 population 3.9[4.6]
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Total n = 25,663

Number of Medicaid-eligible per 100,000 population

25,298 [13,826]

Neurologist n (%) 9,584 (37.3)
Diagnostic evaluation n (%) 14,785 (57.6)
Adherent to AED n (%) 15,880 (61.9)
Serum levels checked n (%) 10,263 (40.0)
Negative health events median [| QR] 2.0[5.0]

Page 17

Other neurological conditions: cerebrovascular disease, cerebral palsy, intellectual and developmental disabilities, traumatic brain injury. AED:

anti-epileptic drug.

Median household income was scaled to thousands for the logistic regression models, therefore the odds ratio would represent the odds given a

difference of $1,000.

571 individuals had an encounter with a neurologist prior to their index date, but none subsequent. For this study they were counted as not having

a neurologist visit.
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