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Abstract

Objective: To assess the need for an epilepsy educational curriculum for primary
healthcare providers formulated by the International League Against Epilepsy
(ILAE) and the importance attributed to its competencies by epilepsy specialists
and primary care providers and across country-income settings.

Methods: The ILAE primary care epilepsy curriculum was translated to five lan-
guages. A structured questionnaire assessing the importance of its 26 curricu-
lar competencies was posted online and publicized widely to an international
community. Respondents included epilepsy specialists, primary care providers,
and others from three World Bank country-income categories. Responses from
different groups were compared with univariate and ordinal logistic regression
analyses.

Results: Of 785 respondents, 60% noted that a primary care epilepsy curriculum
did not exist or they were unaware of one in their country. Median ranks of im-
portance for all competencies were high (very important to extremely important)
in the entire sample and across different groups. Fewer primary care providers
than specialists rated the following competencies as extremely important: defini-
tion of epilepsy (p=.03), recognition of seizure mimics (p=.02), interpretation
of test results for epilepsy care (p=.001), identification of drug-resistant epilepsy
(0.005) and management of psychiatric comorbidities (0.05). Likewise, fewer re-
spondents from LMICs in comparison to UMICs rated 15 competencies as ex-
tremely important.

Significance: The survey underscores the unmet need for an epilepsy curriculum
in primary care and the relevance of its competencies across different vocational
and socioeconomic settings. Differences across vocational and country income
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1 | INTRODUCTION

Worldwide, there are more than 50 million people with
epilepsy, of whom 80% live in low- and low-middle-
income countries (LMICs).! Nearly one-half of those
living in LMICs remain undiagnosed and only one in
five of those diagnosed with epilepsy receive appropri-
ate treatment.””* The proportion of people with epilepsy
that remains undiagnosed constitutes the epilepsy di-
agnostic gap and the proportion that does not receive
appropriate treatment constitutes the treatment gap.s’6
Despite recent progress, much remains to be done to re-
duce the epilepsy diagnostic and treatment gaps particu-
larly in LMICs.>’

As one of the measures to reduce the diagnostic
and treatment gaps, the World Health Organization's
(WHO's) Resolution WHA 66.8, in 2015, advocated
the integration of epilepsy management into primary
health care by training non-specialists in basic aspects
of diagnosis and treatment of epilepsy.® In 2022, the
75th World Health Assembly approved the Intersectoral
Global Action Plan for Epilepsy and other Neurological
Disorders (IGAP).” This resolution identified epilepsy
as an entry point for the implementation of the IGAP
for several reasons, not least its high disease burden,
its cost-effective diagnosis and treatment, and the re-
quirement of only a basic level of expertise for effective
implementation.

The International League Against Epilepsy (ILAE)
is committed to making resources available to health-
care providers worldwide to diagnose and treat epilepsy.
Accordingly, it developed an educational curriculum for
specialist epilepsy care.'” In keeping with WHO calls’”” for
strengthening epilepsy diagnosis and care at the primary
care level, the ILAE undertook to develop a primary care
epilepsy educational curriculum. This would target pri-
mary healthcare providers, who are often (but not always)
the initial healthcare contact for people with epilepsy and
are able to follow up these people to provide integrated
health care. Particularly in LMICs, such providers might
include not only physicians but also physician assistants
and nurse practitioners. The need for such a curriculum
exists in countries across all income levels, as primary
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groups indicate that educational packages should be developed and adapted to
needs in different settings.

competencies, education, epilepsy, learning objectives, seizures

Key points

« The ILAE developed an epilepsy curriculum
to promote optimal diagnosis and treatment
among primary healthcare providers.

« A globally acquired feedback on the curriculum
indicated that a primary care epilepsy curricu-
lum did not exist in most countries.

« There were differences in rating of some of the
curricular competencies between primary care
providers and specialists.

« Fewer primary care providers than specialists
rated epilepsy definition, seizure mimics iden-
tification, and management of psychiatric co-
morbidities as extremely important.

« There were differences in rating of some of the
curricular competencies according to country
income status of respondents.

healthcare providers are the point of first contact for peo-
ple with epilepsy, and in many LMICs, the only available
option.11

A task force was established to develop a set of
competencies and learning objectives for a primary
healthcare epilepsy educational curriculum. The full
curriculum and its development are already reported.?
During development, the curriculum was disseminated
to a worldwide constituency to obtain structured assess-
ments and feedback. The feedback informed refinement
of the curriculum and provided insights regarding its
relevance and applicability. Here, we report our analysis
of the global survey to understand the need for the cur-
riculum and rate the importance of its competencies. In
recognition of the wide variations in epilepsy care and
the corresponding educational needs, we compared the
importance ratings of competencies in the curriculum
between primary care providers and epilepsy specialists
and across World Bank country-income groups.'® This
would allow for more targeted educational interven-
tions, and allocation of educational resources according
to needs.
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2 | MATERIALS AND METHODS

2.1 | Development of the educational
curriculum

A task force comprised of nine epilepsy experts with ex-
perience in epilepsy education and management followed
a similar methodology to the previously developed ILAE
specialist educational curriculum.'® After reviewing the
contents of the specialist curriculum, five of its seven
domains were deemed relevant and were adapted to the
primary care curriculum, i.e., diagnosis, counseling, phar-
macological treatment, emergencies, and comorbidities.
A sixth domain, dealing with referral of people with epi-
lepsy, was deemed to be a key primary care responsibility
and was added by consensus.

The task force members met monthly, from March
2020 to January 2021, and during these meetings, they
revised and refined existing elements by discussion and
consensus. The first draft of the curriculum comprised six
domains, 26 competencies, and 80 learning objectives.

2.2 | Surveys to obtain feedback

To obtain structured and unstructured feedback, the draft
curriculum was distributed to the ILAE Chairs of each
of the six world regions (https://www.ilae.org/regions-
and-countries/regions), representatives of all 120 ILAE
member countries, representatives of its Young Epilepsy
Section and representatives of the International Bureau
for Epilepsy. The structured and unstructured responses
guided further refinement of the competencies and learn-
ing objectives. The updated English version of the curricu-
lum was then translated by bilingual epilepsy specialists
to Spanish, French, Chinese, Arabic, and Russian. A sepa-
rate set of bilingual epilepsy specialists reviewed the trans-
lated versions for accuracy, linguistic comprehensibility,
and cultural acceptability.

In parallel, a structured questionnaire was developed to
assess the importance of each of the 26 competencies on
a five-point Likert scale (5=extremely important, 4 =very
important, 3=somewhat important, 2=slightly import-
ant, and 1=not at all important). The questionnaire also
enquired about the need for a primary healthcare epilepsy
educational package, and an exam, based on the proposed
competencies. Free text fields were included to receive
feedback regarding missing competencies or changes to
the proposed competencies and to capture unstructured
comments. The questionnaire was translated to the same
five languages as the curriculum and was produced online
using Survey Monkey. The curriculum and the question-
naire in six languages were posted on the ILAE website

(https://www.ilae.org) and were publicized widely. The
survey remained open from March 09, 2021 to July 14,
2021.

2.3 | Statistical analysis

Descriptive analysis of the respondent sample was first
undertaken. Respondents were categorized according to
their vocation, i.e., epilepsy specialists, primary health-
care providers, and others. Specialists were drawn from
the ILAE constituency and comprised neurologists or
epilepsy experts. ‘Others’ included a mixed group of allied
health providers, researchers, and lay persons who chose
to respond to the online survey. Responses were also cat-
egorized according to the income status of their country of
residence, i.e., low- and low-middle income, upper-middle
income, and high income, based on the 2020 World Bank
classification of countries.'* The frequencies of the ratings
of importance of each competency were calculated for the
entire sample and for the individual groups of respondents
described above, and were compared using the chi-square
test. Given the skewed responses toward high importance,
the median and interquartile range of the rankings were
used as summary measures."* The Kruskal-Wallis test
was used to test the null hypothesis that the groups dem-
onstrated identical medians and hence, were drawn from
the same population.”” In addition, the Games-Howell
test, a non-parametric test akin to the chi-square test,
was used post hoc to compare the various groups.'® Stata
ver. 15.0 (StataCorp, CA, USA) was used for the analyses.
p<.05 was considered significant.

3 | RESULTS

A total of 785 responses were accrued in all six languages
[English: 524 (66.8%), French: 93 (11.8%), Spanish: 94
(12.0%), Russian: 41 (5.2%), Chinese: 32 (4.1%) and Arabic
-1(0.1%)]. Because only 17 responses were received from
low-income countries, these were combined with re-
sponses from low-middle income countries.

This resulted in three income categories, i.e., low- and
LMICs (n=390; 49.7%), upper-middle income countries
(UMICs) (n=203; 25.8%), and high-income countries
(HICs) (n=173; 22%). Epilepsy specialists comprised 497
(63.3%) of the respondents, 105 (13.4%) were primary
healthcare providers, and 183 (23.3%) were in the “other”
category.

Of 768 respondents who answered this question, 457
(60%) either denied or were unaware of the existence of
a primary care epilepsy educational curriculum in their
country. Of 504 respondents, 481 (95%) would support

850807 SUOWWIOD @A FeaID 8|qeo! dde a3 Aq pausenob are ssjolie YO ‘SN JO Se|n. 10} ArIqi8UIUO A8]IM UO (SUORIPUCO-pUe-SWLRY/WID" A3 M Afelq U1 UO//:SANY) SUORIPUOD pUe Swe 1 8ys 89S *[5202/2T/60] Uo ARiqiTauliuo A[1M ‘(ouleAnde ) aqnopesy Aq 95202 zpde/z00T 0T/10p/wiod" Ae i Areiqiul|uo//Sdny woly papeojumoa ‘s ‘vZ0z ‘Gr690S6T


https://www.ilae.org/regions-and-countries/regions
https://www.ilae.org/regions-and-countries/regions
https://www.ilae.org

SINGH ET AL.

Epileptic. L=

using the curriculum to guide the training of primary
healthcare providers for the care of people with epilepsy
in their country. In addition, 629 (87%) of 724 respondents
supported setting up an exam to certify proficiency in epi-
lepsy for primary care providers.

All 26 competencies were rated as “very important”
or “extremely important” by nearly all and across differ-
ent groups of respondents (Tables 1 and 2). Four compe-
tencies were ranked as extremely important by >60% of
both epilepsy specialists and primary care providers, and
only two were rated as extremely important by <40% of
the respondents from both groups (Table 3). Likewise, 10
competencies (Table 3) were ranked as extremely import-
ant by >60% of the respondents from at least two country-
income groups, and only two were ranked as extremely
important by <40% of the respondents from at least two
country-income groups.

On univariate analyses, differences in rankings of im-
portance were found between various vocational groups
for six competencies and between the three country in-
come groups for 17 competencies (Tables S1 and S2).

In comparison to specialists, primary care providers
were less likely to rank the following competencies as
extremely important: the definition of epilepsy, seizures
and status epilepticus [12% less likely (p=.02)]; the abil-
ity to recognize seizure mimics [16% less likely (p=.02)];
the ability to interpret test results in relation to epilepsy
care [14% less likely (p =.001)]; the identification of drug-
resistant epilepsy [14% less likely (p=.005)]; and the
ability to diagnose and treat common psychiatric comor-
bidities [8% less likely (p=.05)] (Figure 1A-D; Table S1).

Significantly more respondents from UMICs in com-
parison to those from LMICs ranked the following 15
competencies as extremely important: the definition of
epilepsy, seizures and status epilepticus [9% more likely
(p=.02)]; knowledge about the causes of acute symp-
tomatic seizures [9% more likely (p=.03)]; the ability to
identify and describe seizure semiology [10% more likely
(p=.01)]; the ability to recognize common seizure mim-
ics [11% more likely (p=.02)]; the ability to perform rel-
evant clinical examinations [15% more likely (p=.0001)];
the ability to order [11% less likely (p=.006)] and inter-
pret [9% more likely (p=.03)] laboratory tests in patients
with epilepsy; the ability to communicate a diagnosis of
non-epileptic events [7% more likely (p=.04)]; the ability
to adjust treatment according to patient needs [15% more
likely (p=.001)]; the ability to identify drug-resistant ep-
ilepsy [11% more likely (p=.01)]; the ability to manage
epilepsy in remission [10% more likely (p=.006)]; and
the ability to recognize and provide initial treatment for
common somatic [11% more likely (p=.001)] and psychi-
atric [6% less likely (p =.01)] comorbidities (Figure 2A-D;
Table S2). Respondents from UMICs were also more likely
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than those from LMICs to rank working knowledge of
epilepsy care in the elderly [11% more likely (p=.007)]
and understanding of the pharmacology of common an-
tiseizure medications [13% more likely (p=.001)]. By con-
trast, significantly more respondents from LMICs ranked
the following 11 competencies as extremely important
in comparison to those from HICs: working knowledge
about the causes of acute symptomatic seizures [12% more
likely (p=.004)], and epilepsy [12% more likely (p=.008)];
ability to identify and describe seizure semiology [10%
more likely (p=.01)]; ability to present the diagnosis of
epilepsy in the culturally-appropriate context [11% more
likely (p=.011)]; ability to provide life-style guidance [8%
more likely (p=.047)]; ability to provide counseling spe-
cific to children with epilepsy [9% more likely (p=.0200)];
understanding of the pharmacology of common anti-
seizure medications [8% more likely (p=.04)]; ability to
adjust treatment according to patient needs [10% more
likely (p=.004)]; ability to treat the underlying causes of
epilepsy [9% more likely (p=.01)], to recognize epilepsy
in remission [14% more likely (p=.0001)]; and ability to
provide initial management of uncontrolled seizures [14%
more likely (p=.001)]. At the same time, respondents
from UMICs were 13% less likely than those from HICs
to rank as extremely important the recognition and pro-
vision of counseling to children with epilepsy and their
parents (p=.02) (Figure 2A-D; Table S2).

4 | DISCUSSION

Feedback responses to the survey confirm the unmet need
for a primary care epilepsy curriculum and support for
its endorsement to guide training and eventually certify
primary healthcare providers in epilepsy care. Median
rankings were high across all items surveyed and this re-
flects the relevance of the competencies as perceived by
respondents. The support cut across vocational divisions,
national borders, and country-income rankings. However,
five competencies were rated differently by specialists and
primary care providers. Differences were also evident
between countries divided according to income status
(Table S2).

Intuitively, the support for the curriculum is driven by
large numbers of people with epilepsy who are managed
in primary care settings around the world.'”* Despite
this, shortcomings in standards of care for epilepsy are
expressed by patient communities as well as primary care
providers.** The gaps are wide-ranging and diverse, de-
pending on setting and context. In some LMICs, the gaps
are underlined by a reluctance to use western-style epi-
lepsy medicines and reliance on traditional healers.*>*® In
HICs, however, the knowledge and skills gaps might relate
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TABLE 2 Median rankings provided by various groups divided according to country-income groups.

Competency LMICs UMICs
1.1. Epilepsy Definition 5(4-5) 5(5-5)
1.2. Causes: Seizures 5(4-5) 5(4-5)
1.3. Causes: Epilepsy 5(4-5) 5(4-5)
1.4. Semiology 4 (4-5) 5(4-5)
1.5. Seizure mimics 5(4-5) 5(4-5)
1.6. Clinical exam 4 (4-5) 5(4-5)
1.7. Laboratory tests 4 (4-5) 5(4-5)
1.8. Interpretation of tests 4 (4-5) 5(4-5)
2.1. Presenting diagnosis 5(4-5) 5(4-5)
2.2. Life competencies, style 5(4-5) 4 (4-5)
guidance

2.3. Information on causes and 5(4-5) 5(4-5)
consequences

2.4. Women with epilepsy 5(4-5) 5(4-5)
2.5. Epilepsy in elderly 4 (4-5) 5(4-5)
2.6. Counsel children & parents 5(4-5) 5(4-5)
2.7. Recognize non-epileptic events 4 (4-5) 5(4-5)
3.1. Pharmacology of antiseizure 5(4-5) 5(5-5)
medications

3.2. Tailoring treatment 5(4-5) 5(4.25-5)
3.3. Treat causes of epilepsies 4 (4-5) 5(4-5)
3.4. Identify drug-resistant epilepsy 4 (4-5) 5(4-5)
3.5. Manage epilepsy in remission 4 (4-5) 4 (4-5)
3.6. Uncontrolled seizures: initial 5(4-5) 5(4-5)
management

4.1. Referral 5(4-5) 5(4-5)
5.1. Epilepsy emergencies 5(5-5) 5(5-5)
5.2. Status epilepticus 5(4-5) 5(4-5)
6.1. Psychiatric comorbidities 4 (4-5) 4 (4-5)
6.2. Somatic comorbidities 4(3-5) 4 (4-5)

E p I l € pt| C,W“V,,wvﬂ

et Disorders

LMICs vs LMICs vs UMICs vs
HICs P UMICs HICs HICs
5(4-5) .033 0.016 1.000 0.066
5(4-5) .000 0.036 0.018 0.000
4 (4-5) .002 0.175 0.042 0.001
4 (4-5) .000 0.004 0.076 0.000
5(4-5) .048 0.024 0.838 0.254
4 (4-5) .000 0.000 0.929 0.000
5(4-5) .010 0.003 0.904 0.013
4 (4-5) .006 0.015 0.441 0.003
5(4-5) .038 0.507 0.115 0.626
4 (4-5) .096 0.415 0.226 0.903
5(4-5) 321 0.140 0.878 0.483
5(4-5) 221 0.651 0.403 0.149
4(4-5) .020 0.013 0.696 0.209
4 (4-5) 015 0.213 0.083 0.003
4(4-5) .041 0.007 0.975 0.024
5(4-5) .000 0.001 0.065 0.000
5(4-5) .000 0.006 0.005 0.000
4 (4-5) .001 0.119 0.033 0.001
4(4-5) .005 0.005 0.499 0.002
4 (3-4.5) .000 0.001 0.000 0.000
4 (4-5) .000 0.229 0.006 0.000
5(4-5) .145 0.725 0.309 0.791
5(4-5) .051 0.253 0.146 0.011
5(4-5) .016 0.224 0.048 0.003
4 (4-5) .017 0.002 0.235 0.316
4 (4-5) .001 0.000 0.932 0.006

to the identification of drug-resistant epilepsy leading to
prompt referral to specialist care.* In these countries, sys-
tems for epilepsy diagnosis and care are highly efficient
across the primary-specialist care continuum, however,
gaps have been identified in relation to patient counseling
and education and referral to specialists.?”*®

In comparison to specialists, primary care providers ac-
corded lesser importance to the definition of epilepsy, sei-
zures and status epilepticus, the ability to recognize seizure
mimics, the knowledge of interpretation of epilepsy inves-
tigations, identification of drug-resistant epilepsy, and the
ability to diagnose and treat common psychiatric comor-
bidities of epilepsy (Figure 1A-D; Table S1). The lower
level of importance accorded by primary care providers
to the definition of seizures, epilepsy, and status epilep-
ticus and the ability to recognize and address psychiatric

comorbidities might seem counterintuitive. However, this
is likely related to insufficient awareness, among primary
care providers, of the key aspects of epilepsy and is com-
mensurate with the epilepsy diagnostic and treatment
gaps in LMICs. Insufficient knowledge of the definition
of epilepsy and its comorbidities prevents early diagnosis
and timely treatment. Similarly, the lack of knowledge of
the definition and recognition of status epilepticus may
contribute to elevated morbidity and mortality from ep-
ilepsy. Other differences might have plausible explana-
tions. For instance, the identification of seizure mimics
can be complex, requiring substantial specialist inputs
and hence, may account for a lack of awareness of mimics
among primary care providers.?** Likewise, the interpre-
tation of tests employed in the diagnostic workup of epi-
lepsies is a specialist competency. On the other hand, the
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identification of drug-resistant epilepsy might constitute
a useful primary care competency as this might prompt
referral to specialist care where available.? Similarly, the
recent roll-out of packages integrating epilepsy with men-
tal healthcare delivery in primary care settings in LMICs
calls for scaling up the capacity of care providers to diag-
nose and provide initial care for comorbid psychiatric and
mental health conditions.*"** The relatively lower priority
given to psychiatric comorbidities of epilepsy by primary
care providers in our survey could be one of the challenges
in implementation of such packages.

An important element to consider in educational inter-
ventions is the need to increase awareness and understand-
ing of the importance of some of the crucial competencies,
of which learners may not be aware. For example, the low
priority accorded across all subgroups to some competen-
cies, e.g., care for epilepsy in remission and recognition
and initial treatment of common psychiatric and somatic
comorbidities, suggests that many respondents may not be
aware of the importance of these aspects and of their di-
rect impact on seizures, self-management, and well-being
in epilepsy. We must, therefore, gear our efforts toward
improving this awareness.

Respondents from UMICs more often rated several
competencies as “extremely important” in comparison to
those from LMICs (Tables 1 and S2; Figure 2A-D). These
findings suggest that by and large, the curriculum reso-
nates well with respondents from UMICs and might be ex-
plained by differences in levels of development of primary
health care in the two country-income groups.** Curiously,
however, respondents from LMICs provided higher rank-
ings than HICs for many competencies (Figure 2A-D;
Table S2). This might be attributed to a greater reliance on
specialist care in HICs.

The survey has its limitations. Although globally rep-
resentative, participation from primary healthcare provid-
ers and from low-income countries was limited. It can be
hard for an organization rooted in specialist epilepsy care
like the ILAE to reach primary healthcare respondents.
Nevertheless, we were able to garner feedback from all
low-income countries on the ILAE member country list
except Rwanda and Guinea in Africa and Afghanistan,
Yemen, and Syria in Eastern Mediterranean Region. The
lower response rates from LMICs and primary care pro-
viders might render the proportion of various subgroups
in the analyses out of balance. Nevertheless, the results
of the analyses provide us with an important sense of
direction. Although importance rankings could vary
from extremely important to “not at all” important, the
responses were skewed toward higher importance rank-
ings, and most of the statistically significant differences
among groups were seen within extremely important and
very important rankings. A critical concern, raised in the

free text feedback accumulated in our survey, relates to
the large number of skills and related learning objectives
in the curriculum. Primary care providers have to deal
with a wide range of health conditions and might face
challenges in assimilating an educational package based
on too many competencies. It must, however, be clarified
that the breadth of the curriculum does not necessarily
imply a greatly increased depth of knowledge and skills.
In effect, the curriculum and its competencies represent
core elements of a body of knowledge required for quality
epilepsy care. In selecting the competencies and learning
objectives thereof, the task force had to balance out the
complexity of knowledge and skills generally available to
a specialist, against the elements indispensable for quality
primary health care for epilepsy. Furthermore, the breadth
of curricular competencies does not imply a requirement
of care providers to digest the body of knowledge for the
curriculum in its entirety.

The platforms used to deliver epilepsy proficiency to
primary care providers can be varied. There are good exam-
ples of currently available packages, and these include the
WHO Mental Health Gap Action Program initiative, pedi-
atric epilepsy training initiatives by the British Pediatric
Neurology Association, the Latin American epilepsy pri-
mary care initiative, and epilepsy training initiative in the
Extension for Community Health Outcomes program.**3#
We propose that future epilepsy educational initiatives for
primary healthcare providers make use of the ILAE pri-
mary healthcare epilepsy curriculum in profile and con-
tent development. The widespread and sustained delivery
of such educational interventions can be challenging.*
Innovative methods and contents of the packages are
likely to be key to successful implementation. Ultimately,
their success will be determined not by participant experi-
ence but by their impact on epilepsy outcomes.
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SUPPORTING INFORMATION Additional
supporting information can be found online in the
Supporting Information section at the end of this article.
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1. Which of the following may not intuitively be considered as a primary care competency for good epilepsy

care?
A. Referral
B. Diagnosis
C. Counselling
D. EEG interpretation

2. Which of the following competency is most underrated by health care providers?

A. Care of women with epilepsy

B. Recognition and treatment of comorbidities
C. Pharmacological treatment

D. Treatment of status epilepticus

3. Which of the following are appropriate roles for primary health care providers in the management of

epilepsy?
A. Initial diagnosis and treatment

B. Initial treatment of convulsive status epilepticus

C. Interpretation of serum levels of antiseizure medications
D. Appropriate and timely referral of patients with drug-resistant epilepsy to specialists

Answers may be found in the supporting information
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