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Abstract
Objective: Epilepsy is a common and serious neurological disorder. This cross-
sectional analysis addresses the burden of epilepsy at different stages of the 
disease.
Methods: This pilot study is embedded within the Australian Epilepsy Project 
(AEP), aiming to provide epilepsy support through a national network of dedi-
cated sites. For this analysis, adults aged 18–65 years with first unprovoked sei-
zure (FUS), newly diagnosed epilepsy (NDE), or drug-resistant epilepsy (DRE) 
were recruited between February–August 2022. Baseline clinicodemographic 
data were collected from the participants who completed questionnaires to 
assess their quality of life (QOLIE-31, EQ-5D-5L), work productivity (Work 
Productivity and Activity Impairment [WPAI]), and care needs. Univariate anal-
ysis and multivariate regression was performed.
Results: 172 participants formed the study cohort (median age 34, interquar-
tile range [IQR]: 26–45), comprising FUS (n = 44), NDE (n = 53), and DRE 
(n = 75). Mean QOLIE-31 score was 56 (standard deviation [SD] ± 18) and me-
dian EQ-5D-5L score was 0.77 (IQR: 0.56–0.92). QOLIE-31 but not EQ-5D-5L 
scores were significantly lower in the DRE group compared to FUS and NDE 
groups (p < 0.001). Overall, 64.5% of participants participated in paid work, with 
fewer DRE (52.0%) compared with FUS (76.7%) and NDE (72.5%) (p < 0.001). 
Compared to those not in paid employment, those in paid employment had sig-
nificantly higher quality of life scores (p < 0.001). Almost 5.8% of participants re-
quired formal care (median 20 h/week, IQR: 12–55) and 17.7% required informal 
care (median 16 h/week, IQR: 7–101).
Significance: Epilepsy is associated with a large burden in terms of quality of 
life, productivity and care needs.
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1   |   INTRODUCTION

Worldwide, approximately 46 million people live with epi-
lepsy.1,2 Its impact on individuals is profound, accounting 
for 182.6 per 100 000 disability-adjusted life years globally, 
which translates to a substantial societal burden.2 A recent 
Australian analysis reported that epilepsy-related produc-
tivity losses approximated US $22.1 billion in lost gross 
domestic product, outstripping the health economic bur-
den per person of diabetes, hypertension, and smoking-
related illness.3 Previous research has already identified 
clear gaps in high-income countries' healthcare systems 
that contribute to this burden. These include substantial 
delays to receiving epilepsy diagnoses and commencing 
effective treatments, and low and declining referrals for 
epilepsy surgery which is a highly effective intervention 
for eligible candidates.4–12 Bridging these diagnostic and 
therapeutic gaps remains a significant challenge even in 
countries like Australia with universal healthcare. But it 
clearly is in all of society's interest to improve on the cur-
rent clinical paradigm. A radical shift is needed. This goes 
well beyond what can be achieved through changing an 
individual clinician's practice or updating institutional 
policy. An overhaul in the way epilepsy diagnostic and 
therapeutic care is delivered is a mammoth task, but is 
likely the only effective way to dismantle existing barriers.

The Australian Epilepsy Project (AEP) is an ambitious 
initiative that aims to accelerate the diagnosis of epilepsy, 
improve the detection and prognosis of surgically curable 
disease, and overall result in fewer seizures, fewer deaths, 
and better quality of life for people living with epilepsy.16 
Currently, neurologists across Australia may refer adults 
with a first unprovoked seizure, a new diagnosis of epi-
lepsy, or pharmacoresistant epilepsy to a network of 
dedicated AEP sites for state-of-the-art neuroimaging, 
neurocognitive testing, and genetic analysis. Three AEP 
sites across two Australian states are active, with plans for 
further sites to come online in the next few years. AEP 

returns a summary report to referring clinicians to sup-
port timely, evidence-based diagnostic and therapeutic 
decision-making, for example, comment on the presence 
of epileptogenic lesions based on advanced neuroimag-
ing results, detect early disturbance in cognitive profile or 
mood, and use genetic data for prediction of risk-profiles.

Robust, local, epilepsy-related health economic 
data are needed to justify investment in novel health-
care strategies, such as AEP, and to provide a crucial, 
evidence-based foundation against which the cost-
effectiveness of new care models versus usual care may 
be measured. From an Australian point of view, current 
health economic analyses are based on data extrapolated 
from international cohorts or small, local studies with 

Plain Language Summary: This is a pilot study from the Australian Epilepsy 
Project (AEP). It reports health economic data for adults of working age who live 
with epilepsy. It found that people with focal drug-resistant epilepsy had lower 
quality of life scores and were less likely to participate in paid employment com-
pared to people with new diagnosis epilepsy. This study provides important local 
data regarding the burden of epilepsy and will help researchers in the future to 
measure the impact of the AEP on important personal and societal health eco-
nomic outcomes.

K E Y W O R D S

Australian Epilepsy Project, epilepsy, HRQoL, productivity

Key points

•	 Epilepsy may substantially impact quality of 
life (QOL) and work productivity, and cause 
people to require varying levels of care.

•	 Our cross-sectional study demonstrates that 
the health economic burden of epilepsy varies 
at different stages of the disorder.

•	 People with focal drug-resistant epilepsy (DRE) 
had significantly lower QOL scores compared 
to people with new diagnosis epilepsy.

•	 People with focal DRE were also significantly 
less likely to participate in paid employ-
ment compared to people with new diagnosis 
epilepsy.

•	 Almost one in five people in the study cohort 
required informal care (median 16 h/week), 
provided through friends and family.
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limited generalizability13–15 and are inadequate for com-
prehensively understanding the burden of epilepsy in 
Australia.

We report cross-sectional baseline quality of life, pro-
ductivity, and care requirement data of English-speaking 
participants of working age referred by neurologists from 
a state-wide population to the AEP.

2  |   METHODS

2.1  |  Australian Epilepsy Project pilot 
study aims, design, and eligibility criteria

The prospective, single site AEP pilot study commenced 
February 2020, with the overarching aim of ensuring the 
recruitment process and outcomes captured were feasible 
for the nationwide AEP roll-out. AEP was widely adver-
tised through local and national epilepsy and neurology 
symposiums, conferences, and societal correspondence. 
Neurologists based in Victoria (the second most popu-
lous state in Australia) were invited to refer people aged 
18–65 years with first unprovoked seizure (FUS), newly 
diagnosed epilepsy (NDE), or focal drug-resistant epi-
lepsy (DRE) to AEP's main hub located at The Florey's 
clinical-research facilities on the Austin Hospital campus 
in Melbourne, Australia. The determination of seizure 
onset as focal/generalized/unknown was a clinical as-
sessment based on all available data, primarily the clini-
cal history and seizure semiology. Participants in the FUS 
group did not meet ILAE criteria for new-onset epilepsy, 
and specifically, did not have EEG or MRI findings suf-
ficient to make a new diagnosis in the setting of a single 
seizure only. Exclusion criteria were <18 or >65 years of 
age, a developmental or epileptic encephalopathy, inabil-
ity to comprehend or complete simple English-language 
questionnaires, or a condition that would preclude cer-
ebral magnetic resonance imaging (MRI). Referrals were 
made through an online platform. AEP research coordi-
nators screened and consented eligible participants, and 
collected baseline clinicodemographic data. Participants 
underwent neuropsychology interviews via telehealth,16 
traveled to the AEP Florey hub to undergo neuroimaging, 
and completed online self-report questionnaires regarding 
quality of life, productivity, and their formal and informal 
care needs. This paper reports the results of these self-
report questionnaires, detailed below.

2.1.1  |  Quality of life

Quality of life was captured using both generic and 
disease-specific internationally validated health-related 

quality of life self-report instruments, the EuroQol 5 di-
mensions, 5 levels (EQ-5D-5L) questionnaire and Quality 
of Life In Epilepsy (QOLIE-31) inventory, respectively.17,18 
EQ-5D-5L comprises five dimensions (mobility, self-care, 
usual activities, pain/discomfort and anxiety/depres-
sion) with five scoring levels. Scores range from 0–1, with 
higher values indicating better quality of life. This generic 
scale allows comparisons across different diseases, and is 
recommended by several health technology assessment 
agencies across the globe.19 QOLIE-31 contains 31 items 
divided across seven subscales that capture psychological, 
health, and social factors. Scores range from 0 to 100, with 
higher scores indicating better quality of life.1

2.1.2  |  Productivity

The Work Productivity and Activity Impairment (WPAI) 
questionnaire is a validated, generic self-report instrument 
that captures whether an individual is involved in paid 
work, their hours worked, and hours of work missed due 
to a particular health issue (for the AEP pilot study, the 
health issues were seizures or epilepsy), as well as hours 
missed for reasons other than that particular health issue, 
over the prior week.20 WPAI also includes a visual ana-
logue scale from 0 to 10, to indicate the overall impact of 
a particular health-related issue (seizures or epilepsy) on 
all activities, with higher scores indicating greater impact.

2.1.3  |  Care needs

Formal and informal care needs and hours used per week 
were captured through two custom-built questionnaires. 
The former questionnaire also captured healthcare utili-
zation (e.g., accessing general practitioners, undertaking 
medical tests, attending the emergency department) since 
enrolment in the AEP pilot study. Both these custom-built 
questionnaires are available in the Appendices S1 and S2.

2.2  |  Statistical analysis

Data distribution was assessed using Shapiro–Wilk 
tests. Continuous variables were described using 
mean ± standard deviation (SD) or medians and in-
terquartile ranges (IQR), and categorical variables 
were described using count and percentages (n and 
%). Differences between the groups were tested using 
one-way analysis of variance for normally distributed 
data, Kruskal–Wallis for skewed data and χ2-test for 
categorical data. If the difference between groups was 
found significant, pairwise comparison with Bonferroni 
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Adjustment were run to confirm the difference between 
each pair. To evaluate the independent associations 
between diagnostic categories and the main outcomes, 
multivariate linear regression was performed for con-
tinuous outcome variables and logistic regression analy-
sis was performed for categorial outcome variables. The 
statistically significant differences were inferred when 
the p-value was <0.05. All confidence intervals were 
computed at the 95% level. All analyses were performed 
with R software (version 4.1.3).

2.3  |  Standard protocol approvals, 
registrations, and participant consent

This pilot study was reviewed and approved by the Human 
Research Ethics Committee (HREC) of Austin Health 
under the application number HREC/68362/Austin-2022.

Written informed consent was obtained from all people 
participating in the pilot study.

2.4  |  REDCap

Pilot study data were collected and managed using the 
REDCap (Research Electronic Data Capture) electronic 
data capture tool hosted at The University of Melbourne. 
REDCap is a secure, web-based software platform de-
signed to support data capture for research studies, pro-
viding (1) an intuitive interface for validated data capture; 
(2) audit trails for tracking data manipulation and export 
procedures; (3) automated export procedures for seamless 
data downloads to common statistical packages; and (4) 
procedures for data integration and interoperability with 
external sources.21,22

3  |   RESULTS

3.1  |  Participant characteristics

Of the 229 people enrolled in the AEP pilot study, 174 
completed self-report health economic questionnaires. 
Data from two participants were ultimately excluded 
from the final analysis owing to missing clinicode-
mographic data. The final pilot study cohort (n = 172) 
comprised 52.3% females (n = 90), median age 34 years 
(IQR: 26–45). Distribution across diagnostic categories 
were FUS 25.6% (n = 44), NDE 30.8% (n = 53), and DRE 
43.6% (n = 75). More females than males were enrolled 
in the DRE group (64.0% F vs. 36.0% M), whereas less 
females were enrolled in the FUS group (36.4% F vs. 
63.6% M), otherwise age and sex distribution was non-
significant across diagnostic groups. Data on seizure 
onset were available for three-quarters (n = 126) of par-
ticipants: focal onset (69.8%, n = 88), generalized onset 
(4.0%, n = 5), and unknown onset (26.2%, n = 33). More 
females than males had focal seizures (80.3% F vs. 58.3% 
M, p < 0.001), and all DRE participants had focal sei-
zures (100%, as selected for by the pilot study inclusion/
exclusion criteria), compared to NDE (61.8%) and FUS 
(28.6%). These baseline characteristics are displayed in 
Table 1.

3.2  |  Quality of life

QOLIE-31 and EQ-5D-5L questionnaires were completed 
by all participants, and 165 (95.9%) also completed the EQ-
5D-5L visual analogue scale (VAS). QOLIE-31 mean score 
was 55.9 (SD ± 18.2), and EQ-5D-5L median score was 
0.77 (IQR: 0.56–0.92). Diagnostic group was significantly 

Variable FUS (n = 44)
NDE 
(n = 53)

DRE 
(n = 75) p-Value

Demographics (n = 172)

Sex, n (%)

Male 28 (63.6) 27 (50.9) 36.0% (27) 0.009*

Female 16 (36.4) 26 (49.1) 64.0% (48)

Age (years), median (IQR) 35 (29–49) 34 (24–47) 32 (25–41) 0.2

Type of seizure (n = 126)

Focal, n (%) 10 (28.6) 21 (61.7) 57 (100) <0.001*

Generalized, n (%) 3 (8.6) 2 (5.8) 0 (0)

Unknown, n (%) 22 (62.8) 11 (32.5) 0 (0)

Abbreviations: DRE, drug-resistant epilepsy; EQ-5D-5L, EuroQol 5 dimensions 5 levels quality of life 
questionnaire; FUS, first unprovoked seizure; IQR, interquartile range; NEP, new diagnosis of epilepsy; 
QOLIE-31, quality of life in epilepsy questionnaire; SD, standard deviation.

*p-values < 0.05 are statistically significant.

T A B L E  1   Participants stratified by 
patient category.
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associated with QOLIE-31 scores (p < 0.05), with the DRE 
group scoring lower (50.6 ± 19.0) than FUS (60.9 ± 16.6) 
and NDE (59.2 ± 16.2) groups (p < 0.05 after adjusting for 
multiple comparisons). Self-report participation versus non-
participation in paid work in the prior week was associated 
with significantly higher scores for QOLIE-31 (59.6 ± 16.6 
paid work vs. 49.4 ± 19.3 non-participation in paid work, 
p < 0.001), EQ-5D-5L (0.81 [IQR: 0.65–1.00] paid work vs. 0.66 
[IQR: 0.46–0.86] non-participation in paid work p < 0.001), 
and EQ-5D VAS (p = 0.001). The need for formal or informal 
care each week was also significantly associated with lower 
QOLIE-31 scores compared to those that did not indicate care 
requirements (57.2 ± 36.1 vs. 36.1 ± 16.9 for not requiring vs. 
requiring formal care, p = 0.003; 58.5 ± 17.4 vs. 45.1 ± 17.3 for 
not requiring vs. requiring informal care, p < 0.001). Sex, age, 
and seizure onset type were not significantly associated with 

either QOLIE-31 or EQ-5D-5L scores. Table 2 and Figure 1 
displays the QOLIE-31 and EQ-5D-5L scores.

3.3  |  Productivity

Productivity data were available for 98.8% (n = 170) par-
ticipants. The majority participated in paid work (64.5%), 
with a median 30 h worked in the prior week (IQR: 15–
38). The hours missed from work due to epilepsy-related 
issues ranged from 0 to 40 h, but the majority of partici-
pants did not miss any time from paid work in the prior 
week (median 0, IQR: 0–0). There were no significant dif-
ferences by sex in the proportion of participants engaged 
in paid work or in the hours worked or missed from work 
in the prior week (Table 3). The proportion of paid work 

T A B L E  2   Quality of life scores for all the reporting instruments, stratified by participant characteristics.

QOLIE-31 
(n = 173) p-Value

EQ-5D-5L scores 
(n = 173) p-Value

EQ-5D VAS 
(n = 165) p-Value

Overall score

By age group

Less than 30 years 56.7 ± 16.8 0.12 0.78 (0.58–0.94) 0.78 74 (53–85) 0.43

30–40 years 51.0 ± 19.0 0.67 (0.53–0.87) 71 (50–82)

40–50 years 58.8 ± 18.0 0.77 (0.58–0.92) 72 (50–80)

50–60 years 59.5 ± 19.2 0.81 (0.57–1.00) 74 (55–90)

60–65 years 49.4 ± 19.7 0.80 (0.80–0.91) 70 (50–79)

By sex

Males 57.5 ± 16.7 0.44 0.793 (0.66–0.92) 0.44 74 (55–80) 0.94

Females 54.5 ± 19.3 0.732 (0.55–0.92) 72 (50–84)

By patient category

FUS 60.9 ± 16.6 0.002* 0.762 (0.56–0.92 0.24 73 (60–80) 0.48

NDE 59.2 ± 16.2 0.812 (0.60–1.0) 74 (55–87)

DRE 50.6 ± 19.0 0.744 (0.56–0.91) 71 (50–83)

By type of seizure

Focal 53.8 ± 18.8 0.29 0.754 (0.54–0.92) 0.84 75 (50–85) 0.39

Generalized 57.8 ± 14.5 0.805 (0.74–0.86) 60 (51–72)

Unknown 59.5 ± 16.1 0.754 (0.55–0.92) 69 (50–78)

By working status

Participate in paid work 59.6 ± 16.6 <0.001* 0.81 (0.65–1.00) <0.001* 75 (60–85) 0.0013*

Not participate in paid work 49.4 ± 19.3 0.66 (0.46–0.86) 66 (40–78)

By care requirements

Formal care required 36.1 ± 16.9 0.003* 0.53 (0.47–0.64) 0.08 63 (40–79) 0.3

No formal care required 57.2 ± 17.6 0.78 (0.57–0.92) 73 (50–83)

Informal care required 45.3 ± 17.3 <0.001* 0.54 (0.46–0.65) 0.12 62 (39–75) 0.27

No informal care required 58.5 ± 17.4 0.80 (0.58–0.93) 72 (51–85)

Note: QOLIE-31 are presented as mean and standard deviation, and EQ-5D-5L scores and EQ-5D VAS are presented as median and interquartile range.
Abbreviations: DRE, drug-resistant epilepsy; EQ-5D-5L, EuroQol 5 dimensions 5 levels quality of life questionnaire; FUS, first unprovoked seizure; NDE, new 
diagnosis of epilepsy; QOLIE-31, quality of life in epilepsy questionnaire.
*p-values < 0.05 are statistically significant.
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participation was different among the diagnostic cat-
egories (p < 0.001). A significantly smaller proportion of 
participants with DRE participated in paid work com-
pared to FUS and NDE (DRE 52.0% vs. FUS 76.7% and 
NDE 72.5%, p < 0.05 after adjustment for multiple com-
parison). Logistic regression analysis showed that partici-
pants in the DRE group had lower odds of participating 
in paid work, even after adjustment for age and sex (odds 

ratio [OR] = 0.30, 95% confidence interval [CI]: 0.12–
0.70) (Table 4). However, among all the participants that 
took part in paid work, there were no differences by diag-
nostic category in the hours worked or the hours missed 
from work in the prior week (Table 3). Participants with 
focal or generalized seizures reported similar participa-
tion in paid work (44.3% and 40.6%, respectively, data not 
shown) compared to participants with unknown seizure 

F I G U R E  1   Quality of life scores measured with the EQ-5D-5L or QOLIE-31 instruments, and stratified by sex (A, C) and by patient 
category (B, D). DRE, drug-resistant epilepsy; FUS, first unprovoked seizure; NDE, newly diagnosed epilepsy.

(A) (B)

(C) (D)

T A B L E  3   Productivity scores by sex and patient category.

Productivity (n = 169) Overall

By sex By patient category

Males Females p-Value FUS NDE DRE p-Value

Participated in paid work

Yes (%, n) 64.5% 
(109)

66.7% (54) 62.5% (55) 76.7% (33) 72.5% (37) 52.0% (39) 0.009*

No (%, n) 35.5% (60) 33.3% (27) 37.5% (33) 0.16 23.3% (10) 27.5% (14) 48.0% (36)

Hours worked in the last 
week

30 (15–38) 31 (15–38) 29 (16–36) 0.11 31 (15–41) 30 (12–38) 24 (17–35) 0.50

Abbreviations: DRE, drug-resistant epilepsy; FUS, first unprovoked seizure; NDE, new diagnosis of epilepsy.

*p-values < 0.05 are statistically significant.



MARQUINA ET AL.       |  745

onset type (18.5%, p < 0.05, data not shown). For those 
that reported participation in paid work, there were no 
significant differences based on seizure type in term of 
hours worked or hours missed.

3.4  |  Formal and informal care 
requirements

Formal and informal care requirements data were available 
for 98.3% (n = 169) participants. Only 5.9% (n = 10) reported 
needing formal care in the prior week, and of these, only 
seven participants supplied the number of hours of care 
required (median 20 h, IQR: 12–55). There were no signifi-
cant differences in formal care requirements based on sex. 
Females required a median of 20 h per week (IQR: 14–30) 
and males a median of 45 h per week (IQR: 27–62). When 

participants were stratified by diagnostic group, there were 
more DRE participants requiring formal care (12.0%) com-
pared to NDE (2.0%) or FUS (0%), p = 0.009 (Table 5).

In contrast, 30 (17.7%) participants reported needing 
informal care in the prior week, with 23 reporting the 
number of hours required (median 16 h, IQR: 7–101). 
There were no significant differences by sex in the pro-
portion of participants requiring informal care or in the 
number of informal care hours required (Table 4).

4  |   DISCUSSION

This prospective health economic study, embedded within 
the AEP pilot study, provides a comprehensive cross-
sectional analysis of quality of life, productivity, and care 
requirements for people with first unprovoked seizures, 
new diagnosis epilepsy, and focal DRE. This large, granu-
lar dataset may be useful for approximating the burden 
of epilepsy in other high-income countries, particularly 
those with universal healthcare, and will serve as an evi-
dence base to calculate the cost-effectiveness of AEP in fu-
ture analyses. As the AEP network expands, further data 
will be reported in the coming years.

This pilot study revealed that people living with DRE 
had significantly lower health-related quality of life, 
as measured by QOLIE-31, but not when measured by 
EQ-5D-5L, compared to people with first unprovoked 
seizures or new diagnosis epilepsy. Our findings are con-
sistent with that of a large, retrospective study of 509 
people living with epilepsy that determined EQ-5D-5L 
and QOLIE-31 results were correlated (i.e., when one 
instrument indicates an improvement in quality of life, 

T A B L E  4   Regression models examining the association 
between participation in paid work and demographic and clinical 
parameters.

Variable OR 95% CI

Sex

Male (reference) 1.00

Female 1.09 0.55–2.16

Age 0.98 0.95–1.01

Epilepsy category

FUS (reference) 1.00

NDE 0.76 0.28–1.94

DRE 0.30 0.12–0.70

Abbreviations: CI, confidence interval; DRE, drug-resistant epilepsy; FUS, 
first unprovoked seizure; NDE, new diagnosis of epilepsy; OR, odds ratio.

T A B L E  5   Care requirements by sex and diagnostic category.

Care requirements Overall

By sex By diagnostic category

Males Females p-Value FUS NDE DRE p-Value

Required formal care (n = 170)

Yes (%, n) 5.9% (10) 3.7% (3) 7.9% (7) 0.07 0% (0) 2.0% (1) 12.0% (9) 0.009*

No (%, n) 94.1% (160) 96.3% (79) 92.1% (81) 100% (44) 98.0% (50) 88.0% (66)

Hours of formal care 
in the last week 
(n = 10)

20 (12–55) 20 (14–30) 45 (27–62) 0.9 NA NA 20 (12–55) NA

Required informal care (n = 169)

Yes (%, n) 17.7% (30) 11.0% (9) 24.1% (21) 0.08 25.7% (4) 13.7% (7) 74.3% (19) 0.04*

No (%, n) 82.3% (139) 89.0% (73) 75.9% (66) 74.3% (40) 86.3% (44) 25.7% (55)

Hours of informal 
care in the last 
week (n = 23)

16 (7–101) 70 (30–140) 10 (5–45) 0.9 7 (4–25) 7 (3–23) 96 (12–138) 0.08

Abbreviations: DRE, drug-resistant epilepsy; FUS, first unprovoked seizure; NDE, new diagnosis of epilepsy.

*p-values < 0.05 are statistically significant.
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the other does as well), but that QOLIE-31 had better re-
sponsiveness (was more sensitive to clinical change) com-
pared to EQ-5D-5L.23 This underscores the importance of 
ensuring epilepsy-specific measures of quality of life are 
included in health economic analyses to sensitively and 
comprehensively capture the burden of disease.24 It fol-
lows that the differences in QOLIE-31 scores between the 
diagnostic groups may reflect the accumulated burden of 
epilepsy over time, but it is also possible that QOLIE-31 
fails to capture critical domains that substantially affect 
quality of life of people with single seizures or in the very 
early stages of their epilepsy. This is because QOLIE-31, 
and other epilepsy-specific health-related quality of life 
instruments, have not been designed nor validated for use 
in first unprovoked seizure populations.25

Comparing EQ-5D-5L utilities from our study with 
published utilities for other common neurological condi-
tions provides an indication of the burden of disease as 
it pertains to the domains of mobility, self-care, usual ac-
tivities, pain, and mood. Our pilot study reports a mean 
EQ-5D-5L score of 55.9, with DRE participants scoring 
significantly less (mean 50.6) compared to NDE (mean 
59.2) and FUS (mean 60.9) participants. As with epilepsy, 
migraine is a chronic neurological disorder character-
ized by episodic attacks. Alarmingly, a study reported 
EQ-5D-5L utilities of 0.66 and 0.00 for mild and severe 
migraine, respectively, with the latter corresponding to a 
quality of life equivalent to “being dead”.26 Another study 
reported EQ-5D-5L utilities of 0.79 and 0.72 for mild and 
moderate dementia, respectively, and identified that anx-
iety was the variable most strongly associated with the 
overall EQ-5D-5L score.27 A study reported EQ-5D-5L-
VAS to be 64.2 (lowest possible score = 0, highest possible 
score = 100) at 24-months following an acute ischemic 
stroke; this dropped to 55.3 for people who developed 
poststroke epilepsy.28 Further, researchers from this study 
identified that seizure frequency, depression, and func-
tional impairment were independent determinants of 
quality of life for people living with poststroke epilepsy, 
consistent with the findings of other epilepsy quality of 
life studies.29–32 Finally, a systematic review of studies ad-
ministering EQ-5D for different neurological conditions 
in eight Central and East European countries found that 
from a total 13 005 people, those with multiple sclerosis, 
epilepsy, and essential tremor reported higher quality of 
life compared to people with Parkinson's disease, stroke, 
Duchenne Muscular Dystrophy, dystonia, neuropathic 
pain, and carpal tunnel syndrome.33 However, there were 
significant limitations for this systematic review that were 
clearly noted by the authors. These included rare or scarce 
data for all conditions (e.g., epilepsy QOL data were ex-
tracted from a single study) apart from multiple sclerosis 
that had QOL data extracted from 14 studies; small sample 

sizes in one-third of included studies; and the use of dif-
ferent value sets to estimate EQ-5D index scores. The in-
clusion of generic ‘common denominator’ instruments 
such as EQ-5D in health economics studies such as this 
one may assist healthcare policy decision-makers in triag-
ing conditions to determine funding priorities. However, 
it is likely that certain generic instruments will better cap-
ture the impact of some diseases compared to others, and 
may provide false reassurance regarding the impact of a 
particular disease. It is, therefore, clearly desirable that 
when assessing burden of disease and efficacy of health-
care interventions, QOL scores from both disease-specific 
as well as generic instruments are considered, as is done 
in this AEP pilot study.

As with quality of life, participation in the paid work-
force also differed significantly for people with focal 
DRE compared to people with first unprovoked seizures 
or new diagnosis epilepsy. For comparison, 64.6% of the 
Australian general population aged 18–65 years were 
participating in the paid workforce at the time of the 
pilot study.34 This is lower than the participation rates for 
the FUS group (76.7%) and NDE group (72.5%), but may 
be driven by the fact the median age for pilot study par-
ticipants was 34 years. The workforce participation rate 
for 34-year-olds in the Australian general population at 
the time of the pilot study was 84.3%,34 suggesting sin-
gle seizure and epilepsy defining events may still impact 
workforce participation. The significantly lower work-
force participation for the focal DRE group compared to 
the FUS and NDE groups may relate to reduced educa-
tional attainment, sick days due to seizures and seizure-
related problems, and time off work to attend medical 
appointments. A recent Australian survey of 265 people 
living with epilepsy that had voluntarily enrolled on the 
Australian Epilepsy Research Register noted <50% were 
in paid employment and 46% were receiving financial 
support from the national welfare program.35 The lower 
employment rate compared to the AEP pilot study may 
be due to the higher proportion of survey respondents 
that were retirees (13%), home makers (8%), and those 
actively seeking employment (9%), but was perhaps less 
likely due to epilepsy severity, as 45% of respondents to 
the survey reported having been seizure free for the past 
12-months. Internationally, studies have reported variable 
effect of epilepsy on paid employment. A cross-sectional 
multicenter analysis from Spain found that employment 
rates for 872 adults living with epilepsy were similar to 
that of the general population.36 In contrast, a prospec-
tive study from Brazil found that compared to heart dis-
ease, epilepsy was associated with significantly higher 
unemployment rates (p < 0.0001), job layoffs (p = 0.001), 
and being considered unfit to work (p < 0.0001).37 Several 
international studies have examined variables associated 
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with employment in people living with epilepsy. A sur-
vey of 262 people living with epilepsy, recruited from 
four US epilepsy centers, identified that younger age, 
Caucasian race, higher socioeconomic status, and fewer 
medical comorbidities were associated with higher lev-
els of employment.38 A cross-sectional study of 146 peo-
ple recruited from a Malaysian epilepsy clinic identified 
that higher education level, well-controlled epilepsy, and 
good mental health was associated with higher employ-
ability.39 Finally, a large registry-based cross-sectional 
Swedish study of 126 000 people living with epilepsy and 
>350 000 matched controls reinforced the association be-
tween educational attainment and employment, and this 
interaction was significantly amplified (p < 0.001) for 
people living with epilepsy.40 All these studies suggest 
that epilepsy itself is not necessarily a barrier to achiev-
ing a productive working life, but other socioeconomic 
variables are also important. This premise is supported in 
the AEP pilot study that demonstrated people living with 
DRE who were in paid employment held similar work 
hours to people in the FUS and NDE groups. Seizure 
control, adequate treatment of mood disorders, and sup-
porting accessible education are key factors for improv-
ing quality of life and employment prospects, and further 
underscores the need for holistic management.

Care requirements is an often-overlooked burden of 
disease, and it is important that researchers consider not 
just formal care but also informal care provided by friends 
and family when assessing the extent that a condition 
may impact our community. The aforementioned recent 
Australian survey highlighted the importance of social 
support in facilitating good quality of life.35 Family, par-
ticularly partners (46%) and parents (24%) provided the 
majority of support, and respondents who were able to 
rely on a partner for emotional support reported the high-
est quality of life. Although this aspect of patient care may 
traditionally fall outside the remit of healthcare providers, 
clinicians nevertheless have an important role to advocate 
for and support caregivers, and provide mutually beneficial 
opportunities for them to engage in professional societies 
and research. Likewise, the often-overlooked contribution 
of caregivers to our economy is immense, and should be a 
fundamental consideration in health economic analyses.

4.1  |  Limitations

This pilot study was open to referrals from neurologists 
only. As such, the pilot study cohort was drawn primar-
ily from hospital-based comprehensive epilepsy programs 
and the private practices of neurologists with a special in-
terest in epilepsy. This provided a well-characterized pilot 
study cohort with low diagnostic uncertainty. However, 

this excluded people who had their epilepsy managed by 
non-neurologist specialists, for example, general practi-
tioners or gerontologists, as well as those who were unable 
to access specialized epilepsy services due to geographical, 
financial, and cultural/language barriers. Due to the focus 
on working age people in the AEP, this pilot study did not 
include the perspective of children, adolescents, or older 
adults (age > 65 years) with epilepsy. Further, due to the 
pilot study design which collected health economic data 
via internationally validated English-language question-
naires, outcomes were unable to be captured for people 
unable to comprehend English, or with reduced capacity 
to complete questionnaires. These limitations mean the 
results may not be representative of all people living with 
epilepsy in the general population. Finally, covariates such 
as socioeconomic background, level of educational attain-
ment, and comorbidities may have also influenced out-
comes, but these data were not included in the analysis.

In conclusion, the health economic data from this pilot 
study sets a very clear evidence base regarding the burden 
of epilepsy, and incentivizes changes that may improve de-
livery of epilepsy healthcare, such as those proposed in the 
AEP. Earlier, more efficient workup through the AEP may 
reduce the need for future medical consultations, reduce 
the time to effective antiseizure medication prescription, 
and reduce time to epilepsy surgery. This will assist people 
in gaining more independence and improve their quality of 
life more quickly than usual care, benefiting not just indi-
viduals and their families, but our whole community. This 
pilot study also identifies several important future direc-
tions for research. This includes exploration of the factors 
that are associated with quality of life in people with single 
seizures or in the very early stages of epilepsy, and consider-
ing designing and validating an instrument to capture qual-
ity of life in these groups. This will facilitate measuring the 
efficacy of future interventions designed to support people 
during these difficult periods. We recommend that future 
randomized trials that seek to improve seizure freedom or 
optimize mood disorders, should also consider employ-
ment status of participants, and the combined role of these 
factors on quality of life. Future aspirational interventions 
may include long-term, concerted efforts to support people 
living with epilepsy to fulfill their academic potential, and 
assess the association with future work productivity. And 
finally, future in-depth qualitative analyses of the informal 
care provided by friends and family members may provide 
the evidence base needed to effectively advocate for more 
funding, resources, and respite care.
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