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In this study, we examined the provision of care to older adults with epilepsy and compliance with
the “Quality Indicator for Epilepsy Treatment 15” (QUIET-15) measure. We analyzed 2008–2010,
5% random sample of Medicare beneficiaries augmented with data from all beneficiaries who
identified as a minority with claims related to seizures (780.3x) or epilepsy (345.xx). Of 36,912
identified epilepsy cases, 12.6% had ≥1 emergency room (ER) visit for seizure(s). For those who
presented to ER, among those taking anti-epileptic drugs (AEDs), AED was changed in 15.4%,
dose adjusted in 19.7%, and stopped in 14.9%; among those not taking AED, therapy was initiated
in 68.5%. In adjusted logistic regressions, African-Americans were more likely to have recurrent
seizures than Whites (OR 1.41, 95%CI 1.27–1.56), while Asians were less likely to have recurrent
seizures (OR 0.71, 95%CI 0.57–0.89). There were no significant racial/ethnic differences in the
likelihood of a post-seizure intervention. The chance of seizure recurrence leading to ER visit
decreased with age and increased with the number of comorbidities. Patients with seizure
recurrence were more likely to be taking an enzyme-inducing AED (OR 1.69, 95%CI 1.57–1.82)
and receiving Part D Low Income Subsidy (OR 1.36, 95%CI 1.22–1.51). The probability of AED
change after a seizure was higher for patients with ≥4 comorbidities (OR 1.69, 95%CI 1.25–2.27),
patients who saw a neurologist (OR 1.49, 95%CI 1.30–1.70), and patients who were taking an
enzyme-inducing AED (OR 1.47, 95%CI 1.27–1.71). Overall, a minority of Medicare
beneficiaries experienced seizure recurrence that resulted in an ER visit. However, only half of
them received treatment concordant with QUIET-15. Though racial differences were observed in
occurrence of seizures, none were noted in the provision of care.
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1. Introduction
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The provision of medical care in people with epilepsy is increasingly tied to various
measures and indicators designed with a goal to eventually improve the quality of that care.
To address the need for improved care provision, 24 evidence-based Quality Indicators for
Epilepsy Treatment (QUIET) were developed using RAND appropriateness methods via
extensive literature, expert panel, and patient focus group reviews (1). Of those quality
indicators, the QUIET-15 indicator specified that if the patient continues to have seizures
after initial treatment, then interventions should be instituted including increase/adjustment
in anti-epileptic drug (AED) dose or changing to a different AED monotherapy, compliance
assessment and appropriate lifestyle modifications, monitoring of AED levels, or a referral
to an epilepsy center (1). The importance of this continued care indicator is underscored by
the results of recent analyses revealing significantly less adherence to QUIET-15 in a
primary care setting as compared to neurology-only care or shared (PCP & neurology) care
(2), better outcome with epilepsy subspecialty care (3), and continued suboptimal access to
care for patients with epilepsy within the first year after occurrence of recent seizures as
assessed by the National Health Interview Survey (NHIS) (4). In addition, a recent
examination of two insurance databases (commercial and federal) found longer times
between hospitalization for recurrent seizures in beneficiaries who received change in AEDs
(preferably to a second-generation AED) and received neurology treatment (5).
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The goals of this work were twofold: to evaluate the provision of care to older adults with
epilepsy using compliance with QUIET-15 after seizure recurrence, i.e. in the chronic or
more advanced stages of care, and to assess for the presence of racial disparities in the
provision of care. Thus, we examined the occurrence of seizures after an initial diagnosis,
and the interventions implemented following that event. The focus on older Medicare
beneficiaries was dictated by the fact that they are the most vulnerable societal group with
the age-related increasing incidence and prevalence of epilepsy and numerous psychological
and physical barriers to receiving quality care (6). The additional focus on the presence of
racial disparities in the selected outcomes was dictated by the disparities that have been
observed in patients with epilepsy in other studies (7–10). Our hypothesis was that there still
are significant discrepancies in QUIET-15 and the provision of care in the Medicare
population, and that compared to White beneficiaries, typically disadvantaged minorities
(e.g., African Americans, Native Americans, and Hispanics) are less likely to receive care
concordant with QUIET-15.

2. Methods
2.1. Participants
This study is a retrospective analysis of Medicare claims data from 2008–2010 obtained
from the Center for Medicare and Medicaid Services (CMS). The base population is the 5%
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random sample of Medicare beneficiaries. To facilitate comparisons between minority racial/
ethnic groups, the 5% random sample was augmented with data from all beneficiaries with
any claims related to seizures (780.3x) or epilepsy (345.xx) within that time period who
identified as African-American, Hispanic, Asian, or American Indian/Alaskan Natives (AI/
AN). Inclusion criteria were age 66 or older in 2008 and with Medicare coverage for Part A
(hospital insurance), Part B (coverage for outpatient and physician visits), and Part D
(prescription drug coverage) and not covered by a managed care plan, who have received at
least one year of follow-up after a claim-based epilepsy diagnosis or until the time of death.
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We identified prevalent cases of epilepsy in 2009 using the following claim-based epilepsy
diagnosis criteria: i) at least one claim (inpatient, outpatient, or physician visit) with
International Classification of Disease – version 9 (ICD-9) codes 345.xx (epilepsy), or at
least two claims with 780.3x (seizures) that were ≥30 days apart (this approach allows
addressing the frequently noted uncertainty in the diagnosis of epilepsy in the elderly who
present with vague or unusual symptoms) (11), and ii) at least one AED prescription of 60
days or more. This approach addresses 2006 changes in coding that resulted in a change in
diagnostic code assignment to patients treated for seizures/epilepsy (12).
The index event was defined as the date of the first claim used in the diagnosis of epilepsy.
Similar claims-based epilepsy definitions were found to have a positive predictive value of
94% for detecting cases of epilepsy among older veterans (13), and 70%–88% in a managed
care population (14).
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Prevalent cases had the broadest definition as cases fulfilling all of the inclusion criteria. We
further classified cases as probable incident cases using the data from the year before the
index event as those beneficiaries with continuous Medicare coverage who had no managed
care plan participation, claims with ICD-9 codes for epilepsy or seizures, or filled AED
prescriptions during that year. Recognizing that some AEDs are prescribed for reasons other
than seizure control (e.g. gabapentin for neurogenic pain) we defined possible incident cases
similarly to probable incident cases, but with one or more filled prescriptions for AEDs in
the year prior to the index event, excluding AEDs that are almost exclusively prescribed to
control seizures: carbamazepine, ethosuximide, felbamate, levetiracetam, methsuximide,
phenytoin, oxcarbazepine, and tiagabine.
This study was approved by IRB at the University of Alabama at Birmingham.
2.2. Medication Data
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All prescription medication data were collected from the Part D event file, grouped by
generic medication names, and broadly classified as AEDs or non-AEDs. As we do not
utilize the data regarding non-AEDs in this work, we only provide the definition of AEDs as
medications that are typically used for the treatment of epilepsy and that were used in this
setting in conjunction with seizure/epilepsy ICD-9 codes (780.39 or 345.xx). All other
medications were classified as non-AEDs. The timing of prescription fills was recorded in
relation to the time of the index event. The data were used to calculate the number of distinct
AEDs prescribed for each beneficiary and the order and timing in which new medications
were added in the follow-up period. The timing of prescription fills and the days’ supply of
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each fill was used to define periods when patients had one of more AEDs on hand and
periods when there were gaps in AED coverage during which they would be expected not to
have any AEDs on hand.
2.3. QUIET-15 Outcomes
Older adults considered for inclusion in the study analyses were those whose seizure
recurrence was identified by a claim, after the index event, originating from an emergency
room (ER) visit with a primary diagnosis code for seizure (780.39). This definition was not
expected to capture all recurrent seizures, and thus, to have low-sensitivity, but high
specificity. In addition, we opted to not consider outpatient claims with seizure codes
(345.xx) to eliminate routine follow-up visits which would be difficult to discern as recurrent
seizures.
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Once beneficiaries were identified for data inclusion, we examined the following QUIET-15
outcome related measures: 1) change in the dose of an already-prescribed AED, 2) a
prescription change to another AED, 3) one or more AEDs stopped or held for more than 7
days, or 4) a previously held AED restarted. These outcome measures were assessed within
two-months after the recurrent seizure(s).
2.4. Covariates
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Covariates considered in analyses included: 1) individual factors such as gender and
ethnicity (White, African-American, Hispanic, Asian, American Indian/Alaska Native), (2)
medical factors such as age at epilepsy diagnosis (i.e., index event), number of comorbid
medical conditions (identified in the year before the claim-based diagnosis of epilepsy using
algorithms based on the Charlson Comorbidity score (15)), and neurology care defined as
having at least one claim for a visit with a neurologist or neurosurgeon close to index event
which was defined as occurring from 45 days before to 60 days after index event, and being
on an enzyme-inducing AED (binary variable), 3) socio-economic factors: being eligible for
Part D Low Income Subsidy (binary variable), ZIP code level indicators of poverty (ZIP
code level information on poverty obtained from the 2010 Census; we created indicators for
high poverty corresponding to ZIP code levels with >20% of households living below 100%
of the Federal Poverty Line), and 4) geography: US region of residence (Northeast, West,
Midwest, and South). Odds ratios (OR) and 95% confidence intervals (CI) were calculated
from the regression models.
2.5. Analysis
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We estimated the overall and race-specific frequency of recurrent seizures by diagnostic
category (prevalent case, possible new case, and probable new case), and by the number of
AEDs prescribed prior to the recurrent seizure (one or more than one) or whether the
recurrent seizure occurred during a gap in AED coverage. We similarly obtained the overall
and race-specific frequency of the therapeutic responses with additional stratification by
AED use at the time of recurrence.
Testing for differences by race/ethnicity in unadjusted proportions was done with two-sided
chi-square tests with a p-value <0.05 indicating significance. Logistic regression was used
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across groups to examine the association of race/ethnicity, adjusting for covariates, with the
binary outcomes of 1) any recurrent seizure vs. none, and 2) any therapeutic response vs.
none.

3. Results

Author Manuscript

During the study period, we identified 36,912 older adults with epilepsy (prevalent cases),
8,787 possible cases and 3,706 probable cases (Table 1). Of the prevalent sample, 61.6%
were women, 41.5% were 67–74 years old, 46% had ≥4 comorbid conditions, and >80%
were eligible for Low Income Subsidy (LIS). Approximately 50% were from the southern
US. Similar variable proportions were found for the possible and probable cases. A higher
proportion of possible (54.9%) and probable (72.8%) new cases had at least one claim for a
visit with a neurologist or neurosurgeon in the 45 days prior to the 60 days period after the
2009 epilepsy index event than the prevalent cases (36.3%).
Table 2 reports the estimated probabilities of seizure recurrence after the index event as
defined in this study. Of the prevalent cases, 12.6% had at least one recurrent seizure.
Possible new cases had a similar recurrence probability (12.5%), but probable new cases had
somewhat higher probability at 17.9%. The incidence of recurrent seizures was not
significantly different across race/ethnic groups and it ranged from 7.7% in Asians to 14.5%
in African-Americans among prevalent cases, from 7.4% in AI/AN to 14.7% in AfricanAmericans among possible new cases, and from 11% in Asians to 20.3% in AfricanAmericans among probable new cases.
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In terms of the QUIET-15 Outcome measures, most of the recurrent seizures occurred after a
prescription for an AED had been filled (Table 2),. This was similar across the prevalent
cases (11.2%), and possible and probable new cases (8.9% and 10.5%, respectively). The
proportion of cases with recurrent seizures were similar across race/ethnic groups, and in
general highest for AA beneficiaries (Table 2).

Author Manuscript

Among prevalent cases with recurrent seizure(s) and on one AED, the AED was changed for
15.4%, the dose of the AED changed for 19.7%, the AED was stopped for 14.9%, and no
AED changes were observed for 50% of the beneficiaries (Table 3). Among prevalent cases
with recurrent seizure and >1 AED, we observed AED changes in 26.9% and no AED
changes in 48.9%. Results were similar for possible and probable new cases (Table 3). We
observed no AED changes in 50.3% of possible new cases with one AED and 53.2% of
probable new cases with one AED (Table 3). Among those with >1 AED, we found no AED
changes for possible new cases and 42.9% for probable with cases with a recurrence. Among
probable new cases with recurrent seizures and >1 AED, 37.1% had AED changes (Table 3).
Among cases not on AED at the time of the seizure, the AEDs were started in about 63.9–
68.5% of cases.
No racial/ethnic differences were observed in the interventions after recurrent seizures.
Changes in AED (including AED restart) were observed in 23.3% (Asian) to 30.4% (AI/
AN). AED dose changes occurred in 19% of Asians and as low as 17.2% of Whites 15.7%
Hispanics and 15.6% of AAs. Small sample size prevented AI/AN inclusion in this analysis.
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AEDs were stopped/held in about 10% of each racial/ethnicity group. Finally, AEDs were
not changed or restarted in over 40% of each group (AI/AN 42%; 45.9% Whites; 46.1%
AA; 47.9% Asian; and 48.2% Hispanics).
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In adjusted logistic regressions (Table 4), African-Americans were significantly more likely
to have recurrent seizures than Whites (while Asians were less likely). Among those with a
recurrent seizure, no significant racial/ethnic differences were found in the likelihood of an
intervention (AED change/dose change/AED restart) after the seizure. Analyses revealed
that the odds ratios of seizure recurrence were age-dependent with lower likelihood of
seizure recurrence in patients ages 75–84 or ≥85 compared to those 66–74 years old.
Further, seizure recurrence was higher in patients with 1–3 comorbidities and ≥4
comorbidities vs. no comorbidities, and those who were evaluated by neurologist close to the
index event when compared to patients who did not have such evaluation. Patients with
seizure recurrence were also more likely to be taking an enzyme-inducing AED than another
AED and receiving Part D LIS. The probability of AED change or adjustment after a
recurrent seizure was lower in patients in the 75–84 and ≥85 age group when compared to
the 66–74 age group and it was higher in patients who had ≥4 comorbidities vs. no
comorbidities, who saw a neurologist close to the index event, and who were taking an
enzyme-inducing AED

4. Discussion
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This is a first evaluation of the QUIET-15 outcome measure that focuses exclusively on a
large U.S. Medicare beneficiary-based sampling of older adults with epilepsy. Several
findings in this large and ethnically-diverse cohort need consideration. First, we found that
approximately 10% of patients who were initiated on appropriate AED had a seizure that
resulted in ER visit, and that almost half of them were not prescribed an AED. The
proportion of patients with seizure recurrence observed in this study may be considered low
by some in view of the fact that more than 40% of patients would be expected to have
seizure recurrence during the study period (16). However, we only included seizures
associated with ER visits and only occurring during a single year, likely substantially
underestimating the rates of seizure recurrence in the elderly. Second, after presenting with
recurrent seizure, about half of our cases continued the same treatment, i.e., the dose and/or
treatment was not changed. This is possibly in disagreement with the guidance provided by
QUIET-15 (1) but in agreement with the recently provided data that showed low
concordance with QUIET-15 by primary care physicians and an overall high percentage of
epilepsy patients receiving care from non-neurologists rather than from neurologists (2, 4).
Finally, on a more optimistic note, the racial/ethnic disparities in the provision of care after
recurrent seizure and ER visit were minimal.
Overall, 18% of probable new epilepsy patients received care from emergency rooms after
the initial diagnosis and treatment were instituted. There are three common reasons for
seizure recurrence – non-compliance with treatment, incorrect diagnosis leading to incorrect
choices of AEDs, and lifestyle factors (3, 17). Almost half of the patients with recurrent
seizures were not receiving AEDs at the time of presentation to the emergency room. While
not analyzed here, our recent study in the same cohort of patients showed substantial delays
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in AED treatment after a first seizure with approximately 50% of patients waiting 30 days or
more for therapy initiation as assessed by the date of first AED prescription filled (18). Thus,
delays in treatment may be the reasons for seizure recurrence in at least some of the patients.
This is a major concern as these delays may directly contribute to seizure recurrence and
may have direct impact on long-term outcomes (19). It is clear that chance of seizure
recurrence is directly related to the preceding number of seizures and that non-compliance is
associated with development of intractability and higher cost of care (20, 21). The reason for
the care delays are unclear in our study because the required data are not available in the
Medicare database, and could be only accessible by directly interviewing the beneficiaries.
However, we can speculate that these delays are multifactorial and include access to care,
e.g., to neurologists and/or epilepsy specialists, financial barriers, lack of support, noncompliance and possibly other unidentified factors. In support of this notion, Martin et al.
found that the likelihood of timely AED prescriptions was higher for those receiving
neurology care and lower for beneficiaries with poverty indicators (18). In addition to these
factors, recent analyses showed that high vs. low quality of care, as reflected by adherence to
the quality of care measures put forth by the American Academy of Neurology (22, 23),
results in better seizure control in patients with epilepsy (24).
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Further, specialist care may improve outcomes as at least one study documented improved
outcomes of patients who switched care from general neurologist to epilepsy specialist (3).
In line with this literature, our results show that such specialty care is sought by patients who
may have worse disease and recurrent seizures. However, the likelihood of treatment
changes and guideline-concordant care is more likely when such care is received (2, 4).
These factors will need to be further investigated in the future via either medical record
review (25, 26) or via direct contact with patients and providers to develop appropriate
interventions that aim at preventing seizure recurrence.
The incidence of recurrent seizures treated in the ER setting in beneficiaries of African
American descent is higher than in other groups and lower in Asians. This finding is
mirrored in all diagnostic categories. At the same time, the type of the intervention instituted
is different between racial groups with AEDs changes observed in AI/AN beneficiaries less
frequently, but dose adjustments were noted more frequently. The reasons for these
differences cannot be identified in this study. We can hypothesize that these differences have
multitude of reasons including inequalities in access to care, health status, and less positive
perceptions of physicians by minorities when compared to Whites that may results if less
trust and lower the adherence to care plans (27).

Author Manuscript

The difference between the possible and probable new cases is that a proportion of
beneficiaries in the “possible” group (N=5,081) did not receive the diagnostic code of
epilepsy or seizure disorder prior to the year in question, but they received AED(s) (reason
for AED use could not be specifically investigated). Thus, the frequency of recurrent
seizures being higher in probable new cases may indicate that these patients were either less
comfortable with the initial diagnosis or with the decisions regarding the management of
seizures (e.g., starting treatment). The differences in AED use in the prior year may indicate
that the patients who did not carry the diagnostic epilepsy code in their records had, in fact,
epilepsy that was not officially recognized or diagnosed later. This is consistent with the fact
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that the diagnosis of epilepsy in the elderly is sometimes delayed because of the atypical
clinical characteristics of the seizures or because of the lack of acceptance of the diagnosis
(11). Interventions focusing on improving patient – physician interactions and early
medication adherence may be necessary provided this is the reason for the identified
differences (21, 27).
It also appears to be relatively clear why there are differences between the groups when
beneficiaries are prescribed one AED. Prevalent cases have lowest recurrence of seizures
during the period in question likely because their treatment is established and titrated to an
appropriate dose that is known to control seizures in them, while the other groups, especially
patients with probable diagnosis may still be in the process of AED initiation. This is
supported by the highest incidence of AED changes in this group (Table 2).
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Limitations of the study need to be underlined. First, we consider recurrent seizures that are
managed by an ER visit. The higher incidence of such seizures in some demographic groups
may be due to a higher use of ERs overall. Patients other than African Americans may not
go to ER with same type of seizure which may reflect the previously discussed racial
differences in the delivery of care and other factors that may influence the outcomes.
Prospective, direct contact studies are needed to address these and other questions posed by
this work. A growing number of studies have begun to examine quality indicator outcome
standards via electronic medical records review within medical hospital and outpatient care
centers and have found value with documented levels of care as benchmarks towards
improving standard-of-care outcomes (25, 26). Second, we have not assessed all components
of concordance with the QUIET-15 indicator. Interventions other than changes in AED
prescriptions, e.g., assessing compliance or increased monitoring, may also be implemented.
Third, despite the large number of older adults with epilepsy, this cohort may not represent
all older adults with epilepsy: by design, we limited to those who have Part D coverage and
fee for service plans, who are about 30% of the Medicare older population.
In summary, ~10% patients initiated on AED had a seizure that resulted in an ER visit; about
half of them were not taking AED at that time. In about half of the patients who present with
a recurrent seizure the treatment was not adjusted or changed. Finally, while there were
racial differences in the recurrence of seizures, we did not identify any differences in the
AED care following the seizures.
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Highlights
•

Quality Indicator for Epilepsy Treatment 15 (QUIET-15) was investigated

•

No racial/ethnic differences were found in post-seizure interventions

•

Seizure recurrence was associated with taking an enzyme-inducing AED

•

Only half received treatment adjustment concordant with QUIET-15

•

Racial differences in provision of care were not observed.
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Table 1

Author Manuscript

Characteristics of Medicare beneficiaries with epilepsy and in a random sample.
Prevalent epilepsy cases

New epilepsy cases

Medicare beneficiaries’
random sample

N = 36,912

Possible N = 8,787

Probable N = 3,706

N = 633,710

White

19.2

21.3

18.0

87.0

African American

62.5

58.4

61.2

7.8

Hispanic

11.3

12.0

12.3

2.4

Asian

5.0

6.1

6.6

2.4

American Indian/Alaskan Natives
(AI/AN)

2.0

2.2

2.0

0.4

Female

61.6

66.3

64.9

69.1

67–74

41.5

39.4

34.9

38.4

75–84

36.1

36.4

37.3

36.1

85+

22.4

24.1

27.8

26.0

0

8.3

5.1

3.7

41.6

1–3

45.7

42.6

41.0

39.3

4+

46.0

52.3

55.3

19.1

Neurologist close to index event in
2009

36.3

54.9

72.8

5.3

LISa eligible

82.0

79.9

77.2

33.5

High poverty ZIP code area of
residence

43.2

41.5

42.7

20.9

South

50.2

48.9

49.2

38.8

West

13.3

15.3

15.1

16.0

Mid West

17.7

17.1

17.0

25.9

North East

18.7

18.8

18.8

19.4

Age in 2009

Author Manuscript

Comorbid conditions

Author Manuscript

Region of residenceb

a

LIS = Part D Low Income Subsidy;

b

South = DE, DC, FL, GA, MD, NC, SC, VA, WV, AL, KY, MS, TN, AR, LA, OK, TX; West = AZ, CO, ID, NM, MT, UT, NV, WY, AK, CA, HI,
OR, WA; Midwest = IN, IL, MI, OH, WI, IA, NE, KS, ND, MN, SD, MO; Northeast = CT, ME, MA, NH, RI, VT, NJ, NY, PA; Random Sample
data provided for comparison only.

Author Manuscript
Epilepsy Behav. Author manuscript; available in PMC 2018 May 01.

Author Manuscript
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N = 7,071
9.2
8.1
N = 1,872

N = 36,912
12.6
11.2
N = 8,787

≥ 1 seizure in the ER

≥ 1 seizure in the ER and occurs after AED started

14.9
8.9

17.9
10.5

≥ 1 seizure in the ER

≥ 1 seizure in the ER and occurs after AED started

11.9

20.3

N = 2,267

10.5

14.7

N = 5,130

12.9

14.5

N = 23,069

AA

8.6

15.6

N = 456

6.2

9.7

N = 1,053

9.5

11.1

N = 4,166

Hispanic

6.1

11.0

N = 245

5.6

8.4

N = 538

6.5

7.7

N = 1,851

Asian

*

*

N = 73

7.2

7.7

N = 194

9.1

9.4

N = 755

AI/AN

Omitted due to small numbers

*

AA: African-American; AI/AN: American Indian/Alaskan Natives; AED: Anti-epileptic drug; No significant differences across race/ethnicity;

6.9
N = 665

8.9
N = 3,706

≥ 1 seizure in the ER and occurs after AED started

Probable new cases

9.5

12.5

≥ 1 seizure in the ER

Possible new cases

Prevalent cases

White

Overall

Incidence of seizures requiring an emergency room visit by race among prevalent and incident cases of epilepsy in older Medicare beneficiaries.
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Table 3

Author Manuscript

Interventions after seizures
Prevalent cases N
= 36,912

Possible new
cases N = 8,787

Probable new
cases N = 3,706

N = 2,469

N = 515

N = 282

AED changed (type/number)

15.4

18.3 *

14.2

Dose changed

19.7

18.5

19.5

AED stopped > 7 days

14.9

13.0

13.1

No changes in AED

50.0

50.3

53.2

N = 881

N = 99

N = 35

AED changed (type/number)

26.9

29.3

37.1

Dose changed (of ≥ 1 AED)

20.0

*

*

AEDs stopped for > 7 days

4.2

*

*

No changes in AED

48.9

49.5

42.9

N = 782

N = 164

N = 72

68.5

66.5

63.9

Interventions among those on one AED at time of seizure in the 2
months after seizure

Interventions among those on >1 AED at time of seizure in the 2
months after seizure

Author Manuscript

Interventions among those not on AED at time of seizure in the 2
months after seizure
AED restarted
AED: Anti-epileptic drug;

*

significant p-value (< .05) possible vs prevalent cases;

ƚ

significant p-value (< .05) probable vs prevalent cases;

*

Omitted due to small numbers

Author Manuscript
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9.5
6.5
9.1
11.3
11.1

396
121
69
1607
2525

Asian

AI/AN

Male

Female

10.9
10.4

1446
857

75–84

85+

10.0
13.1

1683
2228

1–3

4+

Epilepsy Behav. Author manuscript; available in PMC 2018 May 01.
12.9

1730

Yes

12.7

3034

Yes

8.3
11.8

550
3582

No

Yes

LIS eligible

8.5

1098

No

EI-AED

10.2

2402

No

Neurologist close to diagnosis

7.2

221

0

Comorbid conditions

11.9

1829

67–74

Age in 2009

12.9

2971

8.1

Hispanic

575

%

AA

White

Race/Ethnicity

N

1.36 (1.22, 1.51)

1.00

1.69 (1.57, 1.82)

1.00

1.48 (1.38, 1.59)

1.00

1.82 (1.57, 2.12)

1.41 (1.21, 1.64)

0.89 (0.82, 0.98)

0.91 (0.84, 0.98)

1.00

1.01 (0.94, 1.08)

1.00

1.10 (0.84, 1.45)

0.71 (0.57, 0.89)

1.00 (0.86, 1.15)

1.41 (1.27, 1.56)

1.00

OR (95% CI)

<0.0001

<0.0001

<0.0001

<0.0001

0.0005

0.478

<0.0001

P-value

Likelihood of having a seizure in the ER after AED starts

1918

303

1697

542

993

1228

1230

887

104

434

760

1027

1350

871

40

63

205

1602

311

N

53.5

55.1

55.3

49.4

57.4

51.1

55.2

52.7

47.1

50.6

52.6

56.1

53.5

54.2

58.0

52.1

51.8

53.9

54.1

%

1.16 (0.95, 1.42)

1.00

1.47 (1.27, 1.71)

1.00

1.49 (1.30, 1.70)

1.00

1.69 (1.25, 2.27)

1.34 (0.99, 1.82)

0.82 (0.69, 0.98)

0.83 (0.72, 0.96)

1.00

1.02 (0.89, 1.16)

1.00

1.17 (0.69, 2.00)

0.81 (0.53, 1.25)

0.80 (0.60, 1.06)

0.89 (0.73, 1.09)

1.00

OR (95% CI)

0.498

0.0007

<0.0001

0.036

0.015

0.644

0.858

P-value

Likelihood of AED change/dose change/AED restart after seizure

Likelihood of having a seizure resulting in emergency room visit and of treatment changes after the seizure: Logistic regression analyses (Odds Ratios and
95% Confidence Intervals)
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12.1

1901

Yes

11.8
9.1
11.6

445
755

South

West

Mid West

1.10 (0.98, 1.22)

0.97 (0.85, 1.11)

1.08 (0.98, 1.18)

1.00

1.01 (0.94, 1.09)

1.00

OR (95% CI)

<0.0001

<0.0001

P-value

423

241

1174

383

1048

1173

N

56.0

54.2

53.5

52.0

55.1

52.3

%

1.14 (0.93, 1.41)

1.28 (0.99, 1.65)

1.13 (0.95, 1.35)

1.00

1.08 (0.95, 1.23)

1.00

OR (95% CI)

0.456

0.101

P-value

ER: Emergency room; AED: Anti-epileptic drug; AA: African-American; AI/AN: American Indian/Alaskan Natives; EI-AED: Enzyme inducing anti-epileptic drug; LIS = Part D Low Income Subsidy

10.6

737
2195

Northeast

Region of residence

10.5

%

2231

N

No

High poverty ZIP code area of residence

Author Manuscript
Likelihood of AED change/dose change/AED restart after seizure
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Likelihood of having a seizure in the ER after AED starts
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