
Epilepsy & Behavior 136 (2022) 108923
Contents lists available at ScienceDirect

Epilepsy & Behavior

journal homepage: www.elsevier .com/locate /yebeh
Differences in elective epilepsy monitoring unit admission rates
by race/ethnicity and primary payer in New Jersey
https://doi.org/10.1016/j.yebeh.2022.108923
1525-5050/� 2022 Elsevier Inc. All rights reserved.

⇑ Corresponding author.
E-mail address: brad.kamitaki@rutgers.edu (B.K. Kamitaki).
Brad K. Kamitaki a,⇑, Pengfei Zhang a, Aditi Master b, Shoshana Adler b, Saloni Jain b,
Charlotte Thomas-Hawkins c, Haiqun Lin c, Joel C. Cantor d, Hyunmi Choi e

aRutgers-Robert Wood Johnson Medical School, Department of Neurology, 125 Paterson Street, Suite 6200, New Brunswick, NJ 08901, USA
bRutgers-Robert Wood Johnson Medical School, 675 Hoes Lane West, Piscataway, NJ 08854, USA
cRutgers University School of Nursing, Division of Nursing Science, 180 University Ave, Newark, NJ 07102, USA
dRutgers University, Center for State Health Policy, 112 Paterson Street, 5th Floor, New Brunswick, NJ 08901, USA
eColumbia University, Department of Neurology, 710 West 168th Street, 7th Floor, New York, NY 10032, USA

a r t i c l e i n f o
Article history:
Received 2 June 2022
Revised 21 August 2022
Accepted 13 September 2022
Available online 24 September 2022

Keywords:
Health services research
EMU
Healthcare access
Insurance
Disparities
EEG
a b s t r a c t

Elective admission to the epilepsy monitoring unit (EMU) is an essential service provided by epilepsy
centers, particularly for those with drug-resistant epilepsy. Given previously characterized racial and
socioeconomic healthcare disparities in the management of epilepsy, we sought to understand access
and utilization of this service in New Jersey (NJ). We examined epilepsy hospitalizations in NJ between
2014 and 2016 using state inpatient and emergency department (ED) databases. We stratified admissions
by race/ethnicity and primary payer and used these to estimate and compare (1) admission rates per cap-
ita in NJ, as well as (2) admission rates per number of ED visits for each group. Patients without insurance
underwent elective EMU admission at the lowest rates across all racial/ethnic groups and payer types
studied. Black patients with Medicaid and private insurance were admitted at disproportionately low
rates relative to their number of ED visits. Hispanic/Latino and Asian/Pacific Islanders with private insur-
ance, Hispanic/Latinos with Medicaid, and Asian/Pacific Islanders with Medicare were also admitted at
low rates per capita within each respective payer category. Future studies should focus on addressing
causal factors driving healthcare disparities in epilepsy, particularly for patients without adequate health
insurance coverage and those who have been historically underserved by the healthcare system.

� 2022 Elsevier Inc. All rights reserved.
1. Introduction

Epilepsy, a disorder characterized by recurrent seizures, is one
of the most common chronic neurological conditions and affects
approximately 3.4 million people in the United States (US) [1].
Approximately one-third of all people with epilepsy will develop
drug-resistance, that is, continue to have seizures despite multiple
trials of antiseizure medication [2–4]. Evidence-based guidelines
recommend referral to a comprehensive epilepsy center once a
patient is diagnosed with drug-resistant epilepsy [5]. Inpatient
admission to the epilepsy monitoring unit (EMU) is one of the most
important services offered at epilepsy centers. In the EMU, record-
ing a patient’s seizures with continuous video-EEG (VEEG) moni-
toring serves as the gold standard for defining the seizure/
epilepsy type or underlying epilepsy syndrome, as well as mimick-
ers such as psychogenic nonepileptic seizures [6–9]. Epilepsy mon-
itoring unit admission is also required as part of the presurgical
epilepsy work-up, including seizure localization with intracranial
EEG electrodes. Thus, ensuring access to the EMU is critical, espe-
cially for those with drug-resistant epilepsy.

Access to epilepsy services in the US, including admission to the
EMU, is complicated by differential, inequitable access to health-
care. The US healthcare insurance and financing system does not
currently provide universal coverage to its population and is
defined as a mixed system in which publicly financed government
plans (Medicare, which provides coverage for those age 65 and
older, those under 65 with permanent disability, or with end-
stage renal disease; and Medicaid, jointly funded by the federal
government and individual states, which provides care to those
below the poverty level or who cannot afford to pay for healthcare)
coexist with privately financed plans (often contributed to by
employers in whole or part [group insurance] or purchased
privately through the health insurance marketplace) [10]. Those
without health insurance pay for their entire cost of care ‘‘out-of-
pocket,” with often financially devastating consequences. Indeed,
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up to 62.1% of all bankruptcies in 2007 were due to medical debts.
Moreover, three-quarters of medical debtors had health insurance
coverage; thus, even those with coverage can sustain high out-of-
pocket costs [11]. Further, structural racism—that is, laws and poli-
cies that allocate resources in ways that perpetuate inequitable
access for people of color—continues to afflict the American health-
care landscape [12,13]. Examples of ways that structural racism
impacts coverage, financing, and overall quality of healthcare are
worth reviewing [14].

As in many other health conditions, prior studies have demon-
strated racial and socioeconomic disparities in the management of
drug-resistant epilepsy in the US. Minority race/ethnicity, limited
English proficiency, and health coverage by a public insurance pro-
gram or lacking health insurance altogether were associated with
decreased access to epilepsy surgery [15–18]. Non-surgical epi-
lepsy services are also important to examine from a health equity
standpoint, as not all patients with drug-resistant epilepsy are sur-
gical candidates. Unsurprisingly, patients with public insurance
plans or without insurance were also less likely to see an epilepsy
provider or receive inpatient VEEG monitoring and were more
likely to experience greater antiseizure medication costs [19–21].
Because US hospitals typically require a guarantee of payment
prior to undertaking higher cost elective services, including MRI
testing, EEG monitoring, elective EMU admission, and epilepsy sur-
gery, those without health insurance often have little ability to
seek higher level epilepsy care if needed. Many people with epi-
lepsy are also unable to drive due to serious risks of vehicle acci-
dents, which can prevent timely access to medical care [22–24].
Closer proximity to an epilepsy center was associated with
improved access to specialty epilepsy care in a prior study [20].
Therefore, a better understanding of whether epilepsy services
are provided disproportionately on a local- or state-wide basis,
with attention to communities historically underserved by the
healthcare system, will allow us to address obstacles to delivery
of care.

To this end, we investigated EMU admission rates for seizures/
epilepsy in New Jersey (NJ), a diverse state well-suited for examin-
ing healthcare disparities. We calculated EMU admission rates per
capita, as well as per number of emergency department (ED) visits
for seizure/epilepsy for each group to determine whether this ser-
vice is distributed equitably by race/ethnicity and expected pri-
mary payer. We hypothesized that patients of minority race/
ethnicity and those without health insurance coverage would have
lower rates of utilization of the EMU as compared with White
patients and those with health insurance coverage.
2. Materials and methods

2.1. Data collection

This study was approved by the Rutgers University Institutional
Review Board. We examined data from the Healthcare Cost and
Utilization Project (HCUP) State Inpatient Database (SID) and State
Emergency Department Database (SEDD) for New Jersey. These
databases contain information on all inpatient and emergency
department discharges, respectively, regardless of payer from all
non-federal short-term acute care hospitals in NJ. In the NJ
HCUP-SID/SEDD, the unit of analysis is an inpatient discharge
record. Thus, individual patients who have been admitted multiple
times during a one-year period will occupy multiple rows in the
dataset, one for each admission. However, individual patients can-
not be tracked in the NJ HCUP-SID/SEDD.

We performed a retrospective cross-sectional study of elective
EMU admissions from the NJ HCUP-SID between January 1, 2014
through December 31, 2016. Of note, the coding system changed
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from the International Classification of Disease (ICD)-9 to ICD-10
coding system on October 1, 2015. We identified inpatient dis-
charges coded as: (1) age � 18 years and (2) with a VEEG monitor-
ing procedural code (CPTn = 95951; PRn = 89.19 for ICD-9;
I10_PRn = 4A10X4Z for ICD-10), and (3) with a seizure or epilepsy
admitting diagnosis code (DX_Admitting = 345.xx or 780.3x for
ICD-9; I10_DX_Admitting = R56.x or G40.xxx for ICD-10), and (4)
elective admission status. We excluded admissions with an
intracranial surgical procedure code (PRn = 01.xx for ICD-9;
I10_PRn = 00Hxxx for ICD-10) to study only admissions with con-
ventional scalp VEEG monitoring. We previously validated this
method to identify elective EMU admissions in a prior study [25].

We also examined all ED visits for seizure/epilepsy from the NJ
HCUP-SEDD and SID. We defined these as emergency department
visits with a primary diagnosis (DX1 or DX_Visit_Reason1 for
ICD-9; I10_DX1 or I10_DX_Visit_Reason1 for ICD-10) of seizure/
epilepsy from the NJ HCUP-SEDD, as well as emergency depart-
ment visits admitted to the hospital with an admitting diagnosis
(DX_Admitting for ICD-9; I10_DX_Admitting for ICD-10) of sei-
zure/epilepsy from the NJ HCUP-SID.
2.2. Data analysis

Statistical analyses were performed using SAS OnDemand for
Academics. First, we calculated descriptive statistics for patients
undergoing elective EMU admission for seizure/epilepsy, including
patient age, sex, length of stay, race/ethnicity, income quartile by
zip code, and primary insurance payer, including frequencies for
categorical variables and means with standard deviations for con-
tinuous variables. We categorized race/ethnicity as follows: (1)
White, (2) Black, (3) Hispanic or Latino, (4) Asian or Pacific Islander,
(5) American Indian or Alaska Native, or (6) Other, which in NJ
includes multiracial individuals or those of ‘‘Other Race.” These
racial/ethnic group categories were created and defined using the
HCUP SID/SEDD data elements for New Jersey [26,27]. We also cat-
egorized admissions based on the expected primary payer as (1)
Medicare, (2) Medicaid, (3) Private Insurance, (4) No Insurance (in-
cluding self-pay and no charge), and (5) Other Insurance. We com-
bined admissions with primary payer designations of ‘‘Self-pay”
and ‘‘No charge” and considered those as admissions for patients
without health insurance based on prior methodology [28]. We
calculated similar descriptive statistics for patients undergoing
ED visits for seizure/epilepsy and additionally determined disposi-
tion status as: (1) discharged home, (2) Inpatient Admission, (3)
Transferred to Facility (including Skilled Nursing Facility, Interme-
diate Care Facility, or Another Type of Facility), (4) Home Health
Care, (5) Against Medical Advice, or (6) Died.

Next, we determined EMU admission rates per capita in NJ
stratified by: (1) race/ethnicity alone, (2) primary payer alone,
and (3) both race/ethnicity and primary payer. We determined
the number of person-years at risk for each group using data from
the NJ Census and the Kaiser Family Foundation and then calcu-
lated elective EMU admission rates per 1000 person years stratified
on two levels: race/ethnicity and primary payer [29,30]. Given
insufficient numbers of patient admissions and census data on
the primary payer for American Indian, Alaska Native, and multira-
cial individuals in NJ, we were unable to examine EMU admission
rates for these groups. As an additional metric, we determined
elective EMU admission rates per 100 ED visits for seizure/epi-
lepsy, again stratified by: (1) race/ethnicity alone, (2) primary
payer alone, and (3), race/ethnicity and primary payer. We tested
for differences in admission rates using a Poisson distribution
and corrected for multiple comparisons with the Tukey–Kramer
method. We considered a corrected p-value of <0.05 as statistically
significant.



Table 2
Demographics of patients who visited the emergency department for seizure/epilepsy
in New Jersey, 2014–2016.

Categories N (%)

Total, N 53,194

Age, Mean (SD) 43.1 (16.9)
years

Gender Men 29,215 (54.9)
Women 23,978 (45.1)

Expected primary
payer

Private Insurance 13,645 (25.7)
Medicaid 14,882 (28.0)
Medicare 17,117 (32.2)
No Insurance 6503 (12.2)
Other 1047 (2.0)

Race White 25,582 (48.1)
Black 17,130 (32.2)
Hispanic/Latino 6994 (13.1)
Asian/Pacific Islander 798 (1.5)
American Indian/Alaska Native/
Other Race

2155 (4.1)

Missing 535 (1.0)

Zip Code Income by
Quartile

First Quartile–$1–42,999 13,145 (24.7)
Second Quartile – $43,000–53,999 7348 (13.8)
Third Quartile – $54,000–70,999 11,696 (22.0)
Fourth Quartile – $71,000+ 20,452 (38.4)
Missing 553 (1.0)

Disposition Status Discharged Home 42,923 (80.7)
Inpatient Admission 6383 (12.0)
Transferred to Facility 987 (1.9)
Home Health Care 110 (0.2)
Against Medical Advice 2758 (5.2)
Died 33 (0.1)

SD: standard deviation.
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3. Results

There were 2372 elective inpatient EMU admissions in NJ
between 2014 and 2016. Admitted patients had a mean age of
42.2 years (standard deviation [SD]: 16.5), and 57.5% were women.
The mean length of stay was 3.8 days (SD: 3.0) [Table 1]. There
were 53,194 ED visits for seizure/epilepsy in the same period.
Patients had a mean age of 43.1 years (SD: 16.9), and 45.1% were
women. Of these ED visits, 80.7% resulted in discharge home,
12.0% were admitted to the hospital, 1.9% transferred to facility,
0.2% discharged to home health care, 5.2% left against medical
advice, and 0.1% died [Table 2].

Per capita elective EMU admission rates in NJ differed between
groups when assessing the main effects of race/ethnicity and pri-
mary payer separately. After stratifying by race/ethnicity alone,
we found that Black patients were admitted at the highest rate
per capita (0.147 admissions/1000 person years [py], 95% CI:
0.135–0.161), followed by White (0.117 admissions/1000 py, 95%
CI: 0.111–0.124), then Hispanic/Latino (0.072 admissions/1000
py, 95% CI: 0.064–0.079), with Asian/Pacific Islanders admitted at
the lowest rate (0.023 admissions/1000 py, 95% CI: 0.017–0.030).
Differences between each group were statistically significant
(p < 0.001). After stratifying by primary payer alone, patients with
Medicare were admitted at the highest rate per capita (0.168
admissions/1000 py, 95% CI: 0.155–0.181), followed by Medicaid
(0.139 admissions/1000 py, 95% CI: 0.127–0.151), private insur-
ance (0.082 admissions/1000 py, 95% CI: 0.077–0.088), and unin-
sured patients at the lowest rates (0.017 admissions/1000 py,
95% CI: 0.013–0.024). These rates were also significantly different
from each other.

Next, we obtained per capita EMU admission rates stratified on
two levels, by race/ethnicity and primary payer [Table 3, Fig. 1].
Among those with private insurance, EMU admission rates were
highest for White and Black patients, followed by Hispanic/Latinos,
and then lowest for Asian/Pacific Islanders (0.082 fewer admis-
sions/1000 py for Asian/Pacific Islander versus White patients,
Table 1
Demographics of patients undergoing elective epilepsy monitoring unit admission in
New Jersey, 2014–2016.

Categories N (%)

Total, N 2372

Age, Mean (SD) 42.2 (16.5)
years

Length of stay, Mean
(SD)

3.8 (3.0) days

Gender Men 1007 (42.5)
Women 1365 (57.5)

Expected primary
payer

Private Insurance 1004 (42.3)
Medicaid 561 (23.7)
Medicare 701 (29.6)
No Insurance 45 (1.9)
Other 61 (2.6)

Race White 1311 (55.3)
Black 474 (20.0)
Hispanic/Latino 379 (16.0)
Asian/Pacific Islander 55 (2.3)
American Indian/Alaska Native/
Other Race

96 (4.0)

Missing 57 (2.4)

Zip Code Income by
Quartile

First Quartile–$1–42,999 400 (16.9)
Second Quartile – $43,000–53,999 218 (9.2)
Third Quartile – $54,000–70,999 461 (19.4)
Fourth Quartile – $71,000+ 1282 (54.1)
Missing 11 (0.5)

SD: standard deviation; EMU: epilepsy monitoring unit.
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p < 0.001). For those with Medicaid, admission rates were higher
among White and Black compared with Hispanic/Latino patients
(0.113 fewer admissions/1000 py for Hispanic/Latino versus White
patients, p < 0.001). There was no significant difference seen, how-
ever, between Asian/Pacific Islanders and any other racial/ethnic
group with Medicaid. Black patients with Medicare had the highest
per capita elective EMU admission rate of all groups and nearly
double the rates of White and Hispanic/Latino patients with Medi-
care. Asian/Pacific Islander patients with Medicare had lower
admission rates compared with all other racial/ethnic groups with
Medicare (0.125 fewer admissions/1000 py for Asian/Pacific Islan-
der versus White patients, p = 0.004). Lastly, patients without
insurance demonstrated the lowest admission rates across all
racial/ethnic groups studied, between 3 and 9 times lower than
those with private insurance.

The number of elective EMU admissions in NJ per 100 ED visits
for seizure/epilepsy varied between racial/ethnic groups differ-
ently than the per capita rates. Using the ED visit metric, White
(5.16 admissions/100 ED visits, 95% CI: 4.88–5.45), Hispanic/Latino
(4.72 admissions/100 ED visits, 95% CI: 4.72–5.81), and Asian/Paci-
fic Islander (6.64 admissions/100 ED visits, 95% CI: 5.05–8.74)
patients were admitted at comparable rates, while Black patients
were admitted at significantly lower rates compared with all other
groups (2.75 admissions/100 ED visits, 95% CI: 2.51–3.01,
p < 0.001). After stratifying by primary payer alone, patients with
private insurance (5.74 admissions/100 ED visits, 95% CI: 5.38–
6.12) and Medicare (5.08 admissions/100 ED visits, 95% CI: 4.71–
5.48) were admitted at similar rates. Patients with Medicaid were
admitted at the next lowest rate (3.69 admissions/100 ED visits,
95% CI: 3.39–4.02, p < 0.001 versus patients with private insur-
ance/Medicare). Patients without insurance were admitted to the
EMU at much lower rates than any other payer group (0.67 admis-
sions/100 ED visits, 95% CI: 0.49–0.92, p < 0.001).



Table 3
Elective epilepsy monitoring unit admission rates in New Jersey stratified by race/ethnicity and primary payer, 2014–2016.

Primary Payer Race/Ethnicity Number of elective EMU admissions
per 1000 person years (95% CI)

Number of elective EMU admissions
per 100 ED visits for seizure/epilepsy (95% CI)

Private Insurance White 0.099 (0.091–0.107) 6.40 (5.91–6.93)
Black 0.106 (0.091–0.123) 3.55 (3.04–4.14)
Hispanic/Latino 0.066 (0.056–0.078) 7.46 (6.30–8.83)
Asian/Pacific Islander 0.017 (0.012–0.025) 7.07 (4.85–10.31)

Medicaid White 0.195 (0.172–0.221) 4.72 (4.17–5.35)
Black 0.164 (0.139–0.193) 2.16 (1.83–2.55)
Hispanic/Latino 0.082 (0.068–0.098) 5.14 (4.29–6.16)
Asian/Pacific Islander 0.085 (0.054–0.135) 11.76 (7.41–18.67)

Medicare White 0.147 (0.134–0.162) 5.22 (4.75–5.74)
Black 0.353 (0.302–0.413) 4.20 (3.60–4.92)
Hispanic/Latino 0.190 (0.152–0.237) 7.17 (5.75–8.94)
Asian/Pacific Islander 0.022 (0.010–0.055) 3.82 (1.59–9.17)

No Insurance White 0.012 (0.006–0.024) 0.38 (0.19–0.76)
Black 0.018 (0.008–0.041) 0.28 (0.13–0.63)
Hispanic/Latino 0.022 (0.015–0.033) 1.55 (1.05–2.29)
Asian/Pacific Islander 0.005 (0.001–0.033) 0.98 (0.14–6.96)

CI: confidence interval.
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Subsequently, we calculated EMU admission rates per 100 ED
visits stratified on two levels, by race/ethnicity and primary payer
[Table 3; Fig. 2]. Among those with private insurance, EMU admis-
sion rates for White, Hispanic/Latino, and Asian/Pacific Islanders
were all significantly higher compared with Black patients (2.85
fewer admissions/100 ED visits for Black versus White patients,
p < 0.001). For those with Medicaid, Black patients were also
admitted at the lowest rate compared with all other racial/ethnic
groups (2.56 fewer admissions/100 ED visits for Black versusWhite
patients, p < 0.001). Among those with Medicare, Black patients
were admitted at lower rates versus Hispanic/Latino patients
(2.97 fewer admissions/100 ED visits for Black versus Hispanic/
Latino patients, p = 0.01), without other significant differences seen
between other groups. Finally, patients without health insurance
again demonstrated much lower EMU admission rates compared
to those with any insurance. This was especially pronounced for
White and Black patients without insurance. White and Black
patients with private insurance were admitted at rates 16.8 and
9.3 times higher, respectively, than those who lacked health insur-
ance coverage.
4. Discussion

In this retrospective cross-sectional study of NJ hospitalizations,
we examined elective EMU admission rates, a surrogate measure of
specialty epilepsy care, between groups stratified by race/ethnicity
and primary expected payer. With respect to our hypothesis that
minority individuals have less access to the EMU than White peo-
ple, these differences depended on the metric and primary payer.
While Black patients were admitted at high rates for all payer cat-
egories when measured on a per capita basis, Black patients with
private insurance and Medicaid demonstrated the lowest EMU
admission rates relative to number of ED visits for each group. His-
panic/Latinos and Asian/Pacific Islanders were also admitted at rel-
atively lower rates per capita to the EMU compared with White
patients, depending on insurance type. Hispanic/Latino and
Asian/Pacific Islanders with private insurance, Hispanic/Latinos
with Medicaid, and Asian/Pacific Islanders with Medicare were
admitted at low rates per capita within each respective payer cat-
egory. However, significant differences were not seen in admission
rates for these minority groups when compared against the num-
ber of ED visits for any payer type. Finally, patients without insur-
ance were uniformly admitted at the lowest rates across all racial/
4

ethnic groups and payer categories, both per capita and per num-
ber of ED visits.

Prior studies have revealed significant Black-White disparities
for several epilepsy outcomemeasures. Black patients undergo epi-
lepsy surgery at lower rates and generally have poorer access to
specialty epilepsy care when compared with White patients
[16,20,31]. A prior study by Schiltz et al. examining California hos-
pitalizations noted that Black people with frequent seizures had
significantly lower odds of undergoing VEEG monitoring compared
with White people [20]. On the other hand, we found the highest
rates of elective EMU admission among Black people in NJ on a
per capita basis. It is important to consider whether explanations
other than disparities in access to care could drive this finding.
For example, a higher prevalence of epilepsy or greater severity
of disease in Black versus White people in NJ could explain higher
admission rates without necessarily reflecting equal access to epi-
lepsy care. The mismatch we noted between emergency versus
specialty epilepsy care, with significantly greater utilization of
the ED by Black people in NJ with Medicaid and private insurance,
may corroborate this hypothesis. Studies on this are mixed; data
collected from the National Health Interview Survey more than
thirty years ago showed a significantly higher age-adjusted preva-
lence of epilepsy among Black versus White people [32]. Similar
results were seen in more recent community surveys of Washing-
ton, DC and New York City [33,34]. An updated National Health
Interview Survey from 2010 and 2013, however, found comparable
rates of epilepsy in Black and White people [35]. If not clearly
defined, differences in epilepsy prevalence and disease severity
could confound any relationship between race/ethnicity and access
to epilepsy care. Ongoing monitoring of epilepsy disparities should
therefore utilize multiple, varied data sources to account for these
factors.

Hispanic, Latino, Asian, and Pacific Islander patients also expe-
rience poorer access to epilepsy care. Schiltz et al. found that His-
panic/Latino patients with frequent seizures were less likely than
White patients to receive VEEG monitoring. However, their data
source did not include further classification of Asian or Pacific
Islander populations [20]. Some patients belonging to these groups
face additional hurdles to care due to language barriers. Betjemann
et al. found that African Americans, Asian/Pacific Islanders, and
those with limited English proficiency were less likely to undergo
epilepsy surgery for drug-resistant seizures due to mesial temporal
sclerosis, despite federal law guaranteeing language assistance ser-
vices for people who do not speak English [18,36]. Future studies



Fig. 1. Elective epilepsy monitoring unit admission rates per capita in New Jersey stratified by race/ethnicity and primary payer, 2014–2016.

Fig. 2. Elective epilepsy monitoring unit admission rates per 100 ED visits in New Jersey stratified by race/ethnicity and primary payer, 2014–2016.
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should consider a patient’s language, as well as patient-provider
language mismatch, as additional factors that impact epilepsy care.
Attitudes and beliefs about epilepsy among Asians also play an
additional role when seeking treatment for epilepsy. Chung et al.
surveyed Chinese and Vietnamese adults in the US and found that
a significant number of participants held negative or discrimina-
tory views toward people with epilepsy [37]. Other factors influ-
encing the ability of patients of color to access epilepsy care,
such as proximity and ability to travel to an epilepsy center, should
also be considered [20,23]. While transportation barriers certainly
do exist for people with epilepsy in NJ, however, most residents are
located within a 1–1.5-h drive from an epilepsy center, located in
5

both urban and suburban regions [38]. It would be interesting to
contrast access to epilepsy care between NJ and states with popu-
lations located at much further distances from an epilepsy center.
Implicit racial bias, where an individual’s attitudes and beliefs
unconsciously influence clinical judgment, could also impact the
care of people with color with epilepsy, though would be difficult
to measure its effects [39–41]. Lastly, there is a significant dearth
of health services research on access to and utilization of care
among Asian Americans with epilepsy, making it difficult to draw
specific conclusions from our findings. More studies describing
and addressing disparities in access to epilepsy care among people
of color are clearly needed.
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While our finding that NJ residents without health insurance
experienced reduced access to epilepsy care is not unexpected, this
nonetheless deserves attention. As adults with epilepsy are less
likely to be employed, more likely to be disabled, and more likely
to be insured under public payer plans, it is critical to understand
utilization of care for these populations [22]. As previously dis-
cussed, health insurance coverage in the US is not universal, and
elective EMU admissions typically require guarantee of payment
prior to proceeding. Given the high costs of inpatient hospitaliza-
tion in the US, this service is effectively out of reach of nearly all
people without health insurance. Our results suggest that charity
care programs are insufficient for ensuring that uninsured people
receive inpatient EMU admission, a service that influences treat-
ment plans to help prevent seizure-related morbidity/mortality
[8,9]. New Jersey provides substantial funding for charity care, so
the gaps we observed may be even greater in states with less gen-
erous programs. Our findings echo prior studies showing that
patients with epilepsy without healthcare coverage have demon-
strably worse outcomes, including limited access to an epilepsy
provider and less treatment with antiseizure medications [19,42].
In addition to those without insurance, patients with public insur-
ance plans may receive differential epilepsy treatment compared
to those with private insurance. For example, Englot et al. found
that privately insured individuals were more likely to receive epi-
lepsy surgery for drug-resistant epilepsy than those with Medicaid
or Medicare [15]. However, these findings may differ by the type of
healthcare service rendered. Halpern and colleagues found that
people with Medicaid had similar rates of outpatient neurologist
visits as those with private insurance [21].

Although our examination of all hospitalizations statewide was
a strength of our study, other aspects of the HCUP databases pre-
sent notable limitations. Again, if differences exist in the preva-
lence or severity of epilepsy between racial/ethnic groups in NJ,
equal rates of elective VEEG monitoring may not necessarily reflect
equal access to care. We lack data on the prevalence of epilepsy or
the need for specialty epilepsy care in NJ. We thus had to use the
blunter measures of admission rate per capita and per number of
ED visits, instead of per individual with overall or drug-resistant
epilepsy. Population-based measures of inpatient utilization by
payer should especially be considered with caution, as hospitals
routinely seek to enroll uninsured patients in coverage for which
they may be eligible upon admission. Furthermore, information
regarding the severity of epilepsy, including the frequency of sei-
zures or the number of antiseizure medications used, are not avail-
able in the HCUP databases. We were also unable to track or
confirm patient access to outpatient neurology or epilepsy care.
Additionally, NJ is situated between two large cities, New York,
NY and Philadelphia, PA, which both have multiple comprehensive
epilepsy centers for which inpatient admissions would not be
recorded in the NJ HCUP databases. New Jersey residents with epi-
lepsy with the ability and means to seek care at these centers are
not represented in our study, which may lead to biased
population-based admission rates. The number of NJ residents
who seek care at centers outside of the state is currently unknown
but likely includes those with greater affluence and ability to tra-
vel. Finally, we were unable to study American Indian or Alaska
Native populations, primarily due to limited admission numbers
of patients from these groups. This is a major limitation, especially
given that detailed information on access to care for indigenous
people is lacking in the epilepsy literature.

In conclusion, there appear to be substantial inequities in access
to specialty epilepsy care in NJ. People who lack health insurance
face serious challenges in receiving these services, consistent with
low rates of elective EMU admission that we observed in our study.
Our findings also suggest that there is inequitable access to care for
patients from racial/ethnic minority groups, depending on the pri-
6

mary payer. While it is important for neurologists to continue to
advocate for access to care for all people with epilepsy, less clear
is how we can intervene on an individual basis to address these
disparities. Lasting solutions for people with epilepsy who are
uninsured or underinsured, especially those from minority racial/
ethnic groups historically underserved by the healthcare system,
will ultimately require addressing systemic barriers to care by
increasing coverage for the uninsured, ensuring the adequacy of
provider networks, and increasing reimbursement rates for charity
care and publicly insured patients.
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