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Abstract

Objective: To identify disparities in care pathways and time from first seizure to epilepsy 

diagnosis, we examined 2010–2014 Medicaid claims (including pharmacy) data from 16 States for 

individuals with incident epilepsy, leading up to epilepsy diagnosis.

Methods: We identified adults (18–64) with an incident epilepsy diagnosis from 1/2012 through 

6/2014. These individuals were enrolled in Medicaid for the entire study period and had no history 

of anti-epileptic drug (AED) use before their first seizure claim. We identified care pathways and 

calculated the duration from initial seizure to epilepsy diagnosis. We tested associations between 

these pathways and race/ethnicity, as well as time differences between care pathways using a Chi-

squared and Kruskal-Wallis tests.

Results: The 14,337 adults followed five different care pathways. Their overall median duration 

from first seizure code to epilepsy diagnosis code was 19.0 months (interquartile range: 4.6, 30.4), 

and 56.0% filled an AED prescription. Some minorities were more likely to follow pathways with 

increased durations and delay to diagnosis, and the duration to diagnosis varied significantly 

across the care pathways.

Significance: The many different care pathways seen in people with epilepsy show substantial 

and significant time delays between first seizure diagnosis and epilepsy diagnosis, including 

significant racial/ethnic disparities that warrant attention.
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1. Introduction

Proper diagnosis and treatment for people with epilepsy (PWE) is critical to reducing the 

burden of seizures, both for the healthcare system as well as the individual. Seizures account 

for roughly 1 million emergency department visits each year, and result in continued adverse 

social consequences for an individual, such as unemployment or driving restrictions, and the 

diagnostic uncertainty has an impact on the individual’s overall well-being.1–4 Between 40–

50% of individuals who are untreated after a first unprovoked seizure will have a recurrent 

seizure within the next two years.5 With the risk and consequences of recurrent seizures, it is 

critical that individuals who have, or are likely to have, epilepsy are properly diagnosed and 

promptly treated following a standard clinical care pathway to reduce the risk of future 

seizures and associated injuries. This need has gone as far as being recognized as a national 

priority for Healthy People 2020, a national health promotion agenda, which includes an 

objective aimed at increasing the proportion of adults with uncontrolled seizures who receive 

appropriate care.6

Previous studies have demonstrated treatment gaps, suggesting that up to one-third of 

patients remain untreated with an anti-epileptic drug (AED) three years after diagnosis, and 

41% of patients have multiple events before their recorded index seizure date.7–9 

Importantly, studies that seek to understand the care and outcomes for PWE often assume, 

and rely on, a standard clinical pathway that progresses in the order of seizure episode which 

is followed by an epilepsy diagnosis and AED prescription.10–13 The purpose of our study 

was to examine both clinical care pathways for PWE using real-world data and the time 

from first seizure to epilepsy diagnosis to identify the duration of delays to epilepsy 

diagnosis and care, especially with respect to potential racial/ethnic disparities. We further 

examined all-cause use of the emergency department in the time between the first seizure 

claim and the first epilepsy claim to assess resource utilization. Our overall intent in 

conducting this work is to inform clinical care, research and policy such that individuals 

with epilepsy get timely referral and appropriate treatment.

2. Materials and Methods

The Institutional Review Board at Case Western Reserve University (Protocol # 2018-0780) 

and the Privacy Board of the Centers for Medicare and Medicaid Services approved this 

study (CMS; Data Users Agreement # 52636).

2.1 Data Source

The data analyzed for this study come from the most recently available Medicaid claims data 

for the following 16 geographically and demographically diverse states for 2010 through 

2014: California, Georgia, Iowa, Louisiana, Michigan, Minnesota, Missouri, Mississippi, 

New Jersey, Pennsylvania, South Dakota, Tennessee, Utah, Vermont, West Virginia, and 

Wyoming. These data included personal summary (PS), inpatient (IP), other therapy (OT), 

and pharmacy (RX) information. The PS file provided demographic and monthly enrollment 

information. The IP and the OT files include information on clinical encounters and 

diagnoses, while the OT files contain outpatient (institutional and non-institutional) claims. 

The RX file provided pharmacy data including prescriptions filled. Race and ethnicity 
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categories available included: White, Black, American Indian, Alaskan Native, Asian, 

Pacific Islander, Native Hawaiians and Other Pacific Islander, Hispanic, More than 1 Race, 

and Unknown. Groups were collapsed to account for small individual counts.

2.2 Inclusion Criteria

Individuals were included in the analyses if their first recorded epilepsy diagnosis (identified 

by ICD-9-CM 345.XX) occurred from January 2012 through June 2014, allowing for a 

minimum of 2-year look-back and 6-month follow-up (n = 88,812). To identify incident 

cases, the minimum lookback period of 2 years represents the absolute minimum amount of 

epilepsy-free time up to an individual’s first epilepsy date, and most individuals had more 

than 2 years’ epilepsy-free time in their lookback period. Epilepsy diagnosis was identified 

in either the IP or OT files (which includes outpatient hospital claims). From this, the first 

and each subsequent seizure claim, from the start of the study period to their epilepsy 

diagnosis date, was identified by ICD-9-CM 780.39. The use of anti-epileptic drugs (AEDs) 

was also identified, relying on the published list of AEDs from the American Epilepsy 

Society, matched to their National Drug Codes (NDCs).14 The cohort was further restricted 

to those individuals who were between 18 and 65 years of age at the time of their first 

seizure (n = 67,175); enrolled in Medicaid for the entire study period of 60 months (n = 

29,875), and had no AED record prior to their first seizure leaving our study population to 

14,337 individuals. Further, this only included individuals who had both seizure and 

epilepsy diagnosis codes. Anyone with solely an epilepsy diagnosis code (and no previous 

seizure codes) was not included.

2.3 Identifying the Pathways

Clinical knowledge as well as previously published algorithms guided initial construction of 

the pathways, however we also followed a data-driven approach. Specifically, we knew we 

would identify individuals who were diagnosed with epilepsy after 1 or 2 seizure claims, 

which would roughly follow the practical definition of epilepsy.15 However, during data 

analysis we discovered paths of individuals who had more than 2 claims as well as variation 

with when AEDs were initiated. While these pathways were partially pre-specified, we also 

hypothesized that the pathway with the most claims would be the shortest to diagnosis.

The time between the first recorded seizure and the first epilepsy diagnosis was calculated in 

days but reported here in months for ease of interpretation. The total number of emergency 

department visits between the first seizure and first epilepsy date was also recorded.

2.4 Statistical Analyses

In addition to descriptive analyses, a Chi-squared test was used to test the association 

between race/ethnicity and care path – to examine potential disparities in path. Further, we 

used the non-parametric Kruskal-Wallis rank sum test to assess differences in mean time 

from seizure to epilepsy diagnosis across paths. Similarly, a Kruskal-Wallis rank sum test 

was used to assess for differences in means of number of emergency department visits 

between paths. For both of these, a Dunn test with Bonferroni correction for multiple 

comparisons was used post-hoc to examine pairwise relationships. For all tests the level of 

significance was 0.05.
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Data analysis was conducted using Version 9.4 of SAS as well as R version 3.6.1. In order to 

comply with the data protection requirements of the Data Users Agreement, cell sizes that 

are less than 11 must be masked. For this reason, certain values must also be masked to 

prevent calculation of those small sizes. This is denoted as less than, <, indicating that the 

true value is less than the listed value.

2.5 Data Availability

Access to these data are restricted to the study team under a Data Users Agreement from the 

Centers for Medicare and Medicaid Services.

3. Results

In total, 14,337 individuals (16% of the original source group) met the inclusion criteria for 

the analysis cohort. Just over half were White (54.4%), and female (51.4%), with an overall 

mean age of 44.1 (±13.3) years (Table 1). These individuals followed 5 care paths after their 

first seizure (Figure 2). Path 1 (29.9%) included those individuals who had one seizure 

claim, followed by an epilepsy claim, and 32.6% went on to fill an anti-epileptic drug 

(AED). Path 2 (9.3%) included individuals who had 1 seizure claim, and filled an AED prior 

to their epilepsy diagnosis. Path 3 (41.8%) was the most common path and included 

individuals who had 3 or more seizure claims before reaching an epilepsy diagnosis. In total 

63.7% of Path 3 filled an AED, with 15.3% of those who filled medication filling this after 

their epilepsy diagnosis. Path 4 (16.2%) included individuals who had two seizure claims, 

followed by an epilepsy claim, and 46.7% went on to fill an AED. Finally, Path 5 (2.8%) 

was the least common, and included individuals who had two seizure claims and filled an 

AED prescription at some point prior to the diagnosis of epilepsy (Table 1 and Figure 2).

Overall, only 56.0% of individuals diagnosed with epilepsy filled an AED after their first 

seizure date. There were 1,979 individuals who received an AED after their first seizure and 

continued to have seizure claims, including 1,401 individuals in Path 3 and 578 individuals 

in Path 4. For those individuals in Path 3, the path with repeated seizure claims before 

epilepsy diagnosis, 84.7% of those who filled an AED filled it before their epilepsy 

diagnosis.

Care pathways differed by race/ethnicity (χ2 (degrees of freedom: 16) = 28.71, p = 0.03). As 

is observed there were a high proportion of American Indian, Alaskan Native, Asian Pacific 

Islander, Native Hawaiians, and Other Pacific Islanders (AIAN/API/NHOPI) in Path 3 

compared to the other race/ethnicities, while Path 1 included high proportions of White and 

Black individuals (Figure 4).

The average time from first seizure to epilepsy diagnosis was 19.2 (± 14.8) months, with a 

median of 19.0 (IQR: 4.6, 30.4) months (Table 1). Significant differences in time were 

observed between pathways (χ2 (degrees of freedom: 4) = 2440.2, p < 0.001) with all 

pairwise comparisons significant except between Path 2 and Path 4, Path 2 and Path 5, and 

Path 4 and Path 5 (p = 0.85, p = 1.00, p = 0.45) (Figure 3). Examining potential racial 

disparities within paths, it became clear that White individuals were generally more likely to 

take the longest within a pathway, except in Path 2 (Table 2, Figure 5). The median time 
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from first seizure to second seizure claims ranged from 0.7 months (Path 5) to 4.7 months 

(Path 4). For path 3, there was a median of 1.4 months (IQR: 0.2 – 5.5) from 2nd to 3rd 

seizure claims.

There was an average of 2.2 (± 9.1) emergency department visits with a median of 0 (IQR: 

0, 2), although this ranged from 2.9 for Path 3 to 1.1 for Path 1 (Table 1). These differences 

were significant (χ2 (4) = 1078.8, p < 0.001), including all of the pairwise comparisons 

except between Paths 2 and 4 (p =0.83) Paths 2 and 5 (p = 0.10) and Paths 3 and 5 (p = 

1.00).

4. Discussion

Our study found that, in a cohort of over 14,000 Medicaid enrollees with epilepsy, the 

median time from seizure to epilepsy diagnosis was 19.0 months, 44.0% of people 

diagnosed with epilepsy are not on an AED within 6-months post diagnosis, and that there 

are significant racial/ethnic disparities in obtaining appropriate diagnosis with American 

Indian, Alaskan Native, Asian, Pacific Islander, Native Hawaiians and Other Pacific 

Islander’s (AIAN/API/NHOPI) taking the longest. Further, there appear to be multiple 

pathways from new-onset seizure to epilepsy diagnosis and care which contrast with the 

expectation that that individuals with new onset seizures will get timely diagnosis and early 

treatment.15 Presently, most algorithms to identify people with epilepsy in large health care 

data are based around these clinical definitions translating directly to the patient care 

pathway. However, as this study identified, approximately half of individuals diagnosed with 

epilepsy are not on AED at least 6-months post-diagnosis, and for those that are prescribed 

AED, there is wide variation in when treatment is initiated. Notably, once given a diagnosis 

with an epilepsy code the median time to filling an AED was fairly consistent across paths, 

yet remained highly variable when filling an AED came before formal diagnosis (Table 1). 

This further underscores the nuance and complexity of care and pathways that exist between 

an initial visit for a seizure and eventual epilepsy diagnosis. The variable trajectories of care 

also suggest that previously published methods of identifying people with epilepsy, many of 

which required AED as inclusion criterion, may exclude meaningful cohorts of individuals 

with epilepsy. This exclusion bias may differentially and negatively impact some racial sub-

groups.

When examining the time from initial seizure event to epilepsy diagnosis, it becomes 

immediately clear there are substantial and highly variable time delays (Figure 3). While the 

average median time was a staggering 20-months, nearly two years, the range between 

pathways was from just over 7 months to nearly 27 months (Table 2). These time delays 

coupled with the observed variation in care pathways underscore the complexities that exist 

in progression from incident seizure to proper epilepsy diagnosis. Qualitative work has 

demonstrated the importance of a prompt diagnosis for the patient, as it provides patients 

with relief in knowing there may be hope in managing their condition, and this study 

confirms that this is, generally, not happening.16–18 In fact, these delays, which we observed 

to frequently reach multi-year levels, are likely negatively impacting patients and their 

wellbeing.
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Even though most of the patients studied here had no emergency department visits over 

follow-up, the number of emergency department visits, a negative health event for people 

with epilepsy, varied directly with the clinical path and the duration between the initial 

seizure and the epilepsy diagnosis. Notably, Path 1, the path with the shortest mean time to 

diagnosis, also had the fewest number of emergency department visits between the first 

seizure and the first epilepsy diagnosis. Path 3, with the longest mean time to diagnosis had 

second highest number of visits. This may suggest that a shorter time to the appropriate 

diagnosis may help reduce the number of emergency department visits before that diagnosis. 

As there is no clear pattern of the relationship between the length of time from first seizure 

to treatment initiation and the number of emergency department visits, it is hard to 

definitively state the effect that utilization of the emergency department plays in the time to 

treatment initiation, leaving the opportunity for future work to examine patterns of 

utilization, including non-emergency department events (hospitalization, outpatient visits, 

etc.).

A critical piece of this study was not just to identify overall pathways between an initial 

seizure and the time to epilepsy diagnosis but also to examine racial/ethnic disparities in 

these pathways and timing occurred. A substantial strength of this study is its large sample 

size and racial/ethnic diversity. This enabled an examination of racial/ethnic subgroups and 

the identification of a significant relationship between race/ethnicity and pathway (Figure 4). 

Compared with other race/ethnicities, more AIAN/API/NHOPI were in Path 3 – the path 

that featured numerous encounters for seizure and the longest time-delays to epilepsy 

diagnosis (Figure 4).

Furthermore, racial-ethnic groups differed within and across pathways in the time between 

initial seizure to epilepsy diagnosis (Figure 5, Table 2). What is most interesting is that 

White patients generally take the longest time within a given pathway, although they were 

overall more likely to follow the pathway (#1) taking the shortest time (Figure 5, Table 2). 

However, one exception to this rule occurs among AIAN/API/NHOPI who take the longest 

time for Path 2 (Figure 5, Table 2). Though these racial/ethnic disparities are not in the 

anticipated direction, these disparities still reinforce the significant differences among the 

pathways and the racial-ethnic groups – underscoring the complexity and deviations from an 

ideal, “one case fits all”, care pathway. Because cultural barriers may influence and delay an 

individual’s care-seeking behavior, these barriers deserve consideration when examining and 

intervening to mitigate these results, and would motivate qualitative and mixed-methods 

work.19–22 It is important to note, however, that in this study we collapsed a number of racial 

and ethnic groups due to small sample sizes, and therefore caution should be taken in 

assuming a homogenous effect across these groups. These cultural factors likely vary, and 

understanding the nuance between these groups is an important direction for future research.

Racial/ethnic disparities are known in epilepsy care, such as receiving surgery, in epilepsy 

costs, and possibly in epilepsy prevalence.23–31 However, this is the first study we know of 

to clearly demonstrate racial/ethnic disparities in care pathways and the time to diagnosis. 

This meaningfully contributes to the epilepsy literature by heightening awareness of the 

need to understand the full-scope of disparities and providing details about the great 

variation and disparities that exist even in the most basic of situations, in this case care 
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pathways. Future research and policy efforts need to address health disparities with respect 

to care pathways and clinicians may need to be especially vigilant that individuals from 

minority groups identified in this analysis get timely and appropriate diagnostic evaluation 

and treatment.

This study also has limitations. The most important limitation is the variable and flexible 

diagnosis of epilepsy. While it is clear that an individual who has two or more unprovoked 

seizures should be diagnosed with epilepsy, we did not use two other criteria within current 

care guidelines that would permit an epilepsy diagnosis before a second seizure occurs. This 

flexibility means that our study diagnosis of epilepsy based on ICD-9-CM codes may be 

incomplete. Furthermore, claims data is limited in its depth of clinical knowledge and data 

available do not always match what may be the complete clinical picture. For example, 

because the medication data consist of prescriptions filled but not written, lack of a mention 

of an AED in the data may not mean that it was not prescribed but rather that the patient did 

not fill it. Similarly, each identified seizure was a claim or clinical encounter, but may 

represent a single seizure episode and seizures for which an individual did not seek care are 

unaccounted for in our analysis. Finally, an important consideration in claims data is the 

‘recipient indicator’ category which indicates the availability of traditional fee-for-service or 

managed care programs and may serve as a proxy for completeness. However, when we 

examined differences by the different categories of recipient indicator, our results did not 

change in any meaningful way, and therefore we did not incorporate any inclusion/exclusion 

criteria relevant to this variable.

As this study was of Medicaid enrollees, and required individuals to be enrolled in Medicaid 

before their epilepsy diagnosis meaning there were other qualifying conditions, this study’s 

findings may not be widely representative of the epilepsy population at large. Medicaid 

eligibility may also vary from state to state. However, this population is representative of the 

most vulnerable segment of PWE, given the low-income threshold required to enroll in 

Medicaid, and/or disability status, indicating high disease severity and high burden of 

multiple and co-occurring chronic physical and psychiatric conditions. As we also required 

full 60-months enrollment, we excluded individuals who had gaps in coverage, a particularly 

important population for disparities work. In addition, using a population of individuals who 

are enrolled on Medicaid will theoretically reduce the influence of the issue of access, at 

least to some extent, and provides an opportunity to evaluate these delays in individuals who 

should generally have reduced barriers to care. Other limitations include only having a 6-

month follow-up period after epilepsy to capture AED use and only requiring one epilepsy 

claim. These specific limitations are likely biasing our estimates of AED use, such that we 

are capturing individuals who may not require medication. Future studies should closely 

examine how the paths identified, as well as the time delays and associated disparities, 

compare in other populations and how difference in pathways may reflect disease severity.

5. Conclusion

This study is the first we know of to identify and quantify previously unaccounted for 

nuances in the pathways to an epilepsy diagnosis as well as overall delays in diagnosis and 

treatment for people with epilepsy, with a substantial number of individuals taking close to 
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two years for diagnosis. Furthermore, it calls attention to clear racial/ethnic disparities in 

care pathway and this time to diagnosis. This not only motivates the need for better 

methodological approaches to study people with epilepsy, but calls attention to these often-

lengthy delays that should stimulate reflection and adjustment in clinical practice to ensure 

that people with epilepsy are properly diagnosed and treated efficiently and appropriately. 

Reducing this time is critical to improving the quality of life and outcomes for people living 

with epilepsy, and doing so in an equitable way will work towards eliminating health 

disparities.
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Highlights

• There are previously unaccounted for variations in care pathways for people 

with epilepsy

• There could be substantial amounts of time between seizure and epilepsy 

diagnosis

• These pathways and delays are not uniform between racial/ethnic groups, 

indicating potential disparities in diagnosis and treatment

• Methodologies to identify PWE in health care data may need to be adapted to 

better represent these real-world care patterns
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Figure 1. 
Timeline showing the timeframe in which first epilepsy diagnosis was identified, as well as 

the minimum lookback and follow-up periods. The minimum lookback time for seizure 

demonstrates that at the minimum we would have 2-years of epilepsy-free claims leading up 

to the epilepsy diagnosis, for a person whose first epilepsy claim were to be on January 1, 

2012. Most individuals had more than just the 2-year minimum. Seizure claims were 

identified at any time point up to their first epilepsy diagnosis date (not restricted to 2-years).
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Figure 2. 
The 5 care pathways that emerged in the analysis. The dashed lines represent that only a 

portion of individuals will go from epilepsy diagnosis to treatment (see Table 1). †There 

were 1,979 individuals who received an AED after their first seizure and continued to have 

seizure claims (1,401 individuals in Path 3 and 578 individuals in Path 4).
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Figure 3. 
Time (median, interquartile range, and range) from seizure to epilepsy diagnosis (in months) 

by pathway, as shown in Figure 1, demonstrating the substantial delays between seizure and 

epilepsy diagnosis as well as significant difference between pathways. There are significant 

differences both globally (p < 0.001), as well as between all pairwise comparisons except 

between Path 2 and Path 4, Path 2 and Path 5, and Path 4 and Path 5 (p = 0.85, p = 1.00, p = 

0.45, respectively). Note: outliers have been visually removed in order to comply with data 

protection requirements under the Data Users Agreement.
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Figure 4. 
Proportion of pathway within race/ethnicity groups, demonstrating the disproportionate 

number of American Indian, Alaskan Native, Asian, Pacific Islander, Native Hawaiians and 

Other Pacific Islander (AIAN/API/NHOPI) who fall into Path 3, the path with the longest 

time between seizure and epilepsy, compared to the other races.
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Figure 5. 
Time (median, interquartile range, and range) from seizure to epilepsy (in months), by path 

and race/ethnicity. The upper left panel represents the overall values, and the others are 

stratified first by path and then by race/ethnicity. This figure demonstrates the highly 

variable time from seizure to epilepsy diagnosis across paths and race/ethnicity. Note: 

outliers have been visually removed in order to comply with data protection requirements 

under the Data Users Agreement.
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Table 1.

Demographic data on the entire cohort (Total) as well as stratified by pathway.

Total
n = 14,337

Path 1
n = 4,285 
(29.9)

Path 2
n = 1,335 
(9.3)

Path 3
n = 5,991 
(41.8)

Path 4
n = 2,323 
(16.2)

Path 5
n = 403 (2.8)

Race/Ethnicity n (%)

 White 7,804 (54.4) 2,343 (54.7) 745 (55.8) 3,186 (53.2) 1,317 (56.7) 213 (52.9)

 Black 3,968 (27.7) 1,203 (28.1) 354 (26.5) 1,676 (28.0) 621 (26.7) 114 (28.3)

 AIAN/API/NHOPI 356 (2.5) 92 (2.1) 24 (1.8) 181 (3.0) 51 (2.2) < 11 (< 2.7)

 Hispanic 1,315 (9.2) 410 (9.6) 122 (9.1) 544 (9.1) 197 (8.5) > 40 (> 9.9)

 Unknown/More than 1 race 894 (6.2) 237 (5.5) 90 (6.7) 404 (6.7) 137 (5.9) 26 (6.5)

Sex n (%)

 Male 6,970 (48.6) 2,130 (49.7) 586 (43.9) 2,900 (48.4) 1,176 (50.6) 178 (44.2)

Age (at epilepsy)

 Mean (SD) 44.0 (13.3) 43.8 (13.3) 42.1 (13.5) 44.9 (13.1) 43.8 (13.2) 41.6 (14.2)

Time from 1st seizure to 
epilepsy

Mean (SD) 19.2 (14.8) 11.5 (12.6) 17.8 (14.1) 25.4 (14.0) 18.7 (14.3) 17.1 (13.5)

Median [IQR] 19.0 [4.6 – 
30.4]

6.4 [0.8 – 
20.3]

16.0 [4.6 – 
28.4]

26.5 [14.3 – 
36.0]

18.2 [4.9 – 
28.5]

15.7 [4.2 – 
27.1]

Time from 1st seizure to 2nd 

seizure

Mean (SD) --- --- --- 4.2 (6.3) 8.8 (10.2) 3.6 (5.8)

Median (IQR) --- --- --- 1.4 [0.2 – 5.8] 4.7 [0.6 – 13.3] 0.7 [0.03 – 5.2]

Time from 1st seizure to 

AED
‡

Mean (SD) --- --- 5.3 (7.7) 5.0 (7.8) 3.2 (5.7) 7.8 (8.6)

Median (IQR) --- --- 1.4 [0.1 – 7.6] 1.0 [0.1 – 6.8] 0.5 [0.0 – 3.3] 5.1 [0.4 – 13.0]

Time from epilepsy to AED
‡

Mean (SD) --- 4.8 (6.2) --- 4.7 (6.1) 4.5 (6.3) ---

Median (IQR) --- 1.8 [0.1 – 7.9] --- 2.0 [0.2 – 7.2] 1.4 [0.2 – 6.4] ---

Number of Emergency 
Department visits

Mean (SD) 2.2 (9.1) 1.1 (11.2) 2.8 (10.1) 2.9 (7.7) 2.2 (7.7) 2.5 (5.5)

Median [IQR] 0 [0 – 2] 0 [0 – 0] 0 [0 – 2] 1 [0 – 3] 0 [0 – 2] 1 [0 – 2]

Anti-Epileptic Drug (AED); 
n (%) 8,033 (56.0) 1,395 (32.6) 1,335 (100) 3,815 (63.7)

†
1,085 (46.7)

† 403 (100)

Time is reported in months.

*
The pathway required they be on an AED before epilepsy, therefore all individuals were on an AED.

†
This value represents overall treatment. Path 3: 1,401 individuals received an AED between first and second seizures, 1,830 after their second 

seizure but before epilepsy diagnosis, and 584 after epilepsy diagnosis. Path 4: 578 of these individuals received an AED prior to their second 
seizure, 507 filled their first AED after their epilepsy diagnosis. AIAN/API/NHOPI: American Indian, Alaskan Native, Asian, Pacific Islander, 
Native Hawaiians and Other Pacific Islander. For Path 5, < the value is reported due to the need to mask small cell size.
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‡
The time to AED has been stratified for Paths 3 and 4, so the time from seizure to AED includes only those individuals who filled an AED before 

epilepsy diagnosis, and the time from epilepsy to AED includes only those individuals who filled an AED after epilepsy diagnosis.
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Table 2.

Path- and race/ethnicity-stratified size, median, and interquartile range for time from seizure to epilepsy 

diagnosis.

White Black AIAN/API/NHOPI Hispanic Unknown/More than 1 
race

Path 1
n 2,343 1,203 92 410 237

Median [IQR] 9.2 [1.0 – 22.3] 4.4 [0.4 – 16.1] 5.8 [0.3 – 18.2] 4.0 [0.6 – 15.8] 4.9 [0.4 – 18.5]

Path 2
n 745 354 24 122 90

Median [IQR] 17.6 [5.6 – 28.9] 13.1 [3.5 – 27.8] 24.5 [4.6 – 31.6] 9.3 [1.8 – 22.6] 15.9 [5.6 – 31.9]

Path 3
n 3,186 1,676 181 544 404

Median [IQR] 27.1 [16.3 – 36.6] 25.3 [11.2 – 35.1] 26.9 [14.5 – 36.1] 25.5 [12.8 – 34.6] 27.3 [17.1 – 35.8]

Path 4
n 1,317 621 51 197 137

Median [IQR] 20.4 [6.5 – 30.4] 14.4 [3.8 – 27.4] 11.0 [2.5 – 26.4] 14.7 [3.8 – 26.4] 17.8 [2.5 – 27.5]

Path 5
n 213 114 < 11 > 40 26

Median [IQR] 18.8 [7.2 – 28.8] 11.2 [3.6 – 23.7] 1.5 [0.5 – 7.0] 14.2 [1.2 – 26.7] 13.5 [3.0 – 28.6]

Note: AIAN/API/NHOPI: American Indian, Alaskan Native, Asian, Pacific Islander, Native Hawaiians and Other Pacific Islander
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