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Abstract
Ideally, pediatric electroencephalograms (EEGs) should be performed by accred-
ited neurophysiology technologists and interpreted by specialists trained in epilep-
tology However, low- and middle-income countries (LMICs) lack such specialists.
Aim: To collate expert consensus on essential curriculum content for non-
epilepsy specialists in EEG interpretation and safe post-training practice.
Method: A qualitative study on pediatric EEG training curricula needs was de-
signed in collaboration with an adult education specialist. Data were collected via 
interviews from 15 epilepsy experts with training experience across high- to low-
income settings. Thematic analysis was used to identify sub-themes. The experts 
voted on the key statements in a two-round Delphi to ascertain consensus.
Results: Twelve aspects of pediatric EEG training were identified and catego-
rized thematically: relevance; exposure to pediatrics; focus on pediatrics; barriers; 
resource-limited setting; entry skills; best pedagogy; assessment; critical skills; 
reinforcement of skills; training model; and recommendations.
Conclusion: This study was driven by the inadequate access to training in pedi-
atric EEG for non-epilepsy specialists, which is further exacerbated by the lack of 
epileptologists and neurophysiologists. The outcomes from the expert consensus 
opinions promoted consolidation, adaptation, and evolution of existing models 
that are viable for practice and to be used worldwide. The Delphi consensus dem-
onstrated alignment among regionally located specialists towards the promotion 
of effective and maintained training for non-epilepsy specialists, as well as high-
lighting barriers that should be considered and addressed.
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1   |   INTRODUCTION

Sub-Saharan Africa (SSA) has the highest burden of neu-
rological diseases and prevalence of people with epilepsy.1 
This is especially relevant in pediatrics, where the inci-
dence of neurological diseases is the highest in SSA com-
pared to other regions of the world.2

There is a significant shortage of neurologists and 
neurophysiologists.3 Access to electroencephalography 
(EEG) and the skills needed for interpretation are scarce 
in resource-limited countries (RLCs).2,4 This diagnostic 
tool is often used inappropriately by clinicians without the 
expertise to interpret the results. Our group has explored 
pediatric EEG training programs for non-epilepsy special-
ists.5 Training this group is critical to improve epilepsy 
care in settings with limited resources, where epilepsy 
specialists (i.e. epileptologists) are lacking.

In SSA, people with epilepsy are initially seen by primary 
health care providers. Various models have explored meth-
ods to improve the diagnosis of epilepsy, enabling care at the 
entry point by primary care practitioners.6–8 Artificial intel-
ligence EEG (AI-EEG) was used by McInnis et al. to assist 
healthcare workers lacking epilepsy training.9,10 A system-
atic review assessed qualitative and quantitative aspects of 
curricula, teaching methods, and effective educational EEG 
programs for non-experts to screen adult EEG patterns for 
critically ill patients.11 The report concluded that different 
point-ofof-care providers can be educated.12–14

This qualitative research drew on the skills of experts 
embedded and invested in the field of EEG training from 
diverse regions. It is important to understand the ideal 
requirements and to critique existing training guidelines 
for EEG for both specialists and non-epilepsy specialists 
in low-income (LIC) and high-income countries (HIC) as 
seen in Table 1. Our belief is that it is possible to train any 
motivated and capacitated doctor at this level of practice 
working in a setting where they are managing children 
with seizures. This information will be used to strengthen 
an existing pediatric EEG training program [affiliated to 
the African Pediatric Fellowship Program (APFP)] for 
clinicians across sub-Saharan Africa. Further, it is envi-
sioned to be an aid for other regions that could gain from 
using or adapting the model.

In this study, we sought to gain expert consensus via 
a Delphi process on the essential components of an ed-
ucational curriculum needed to effectively educate non-
epilepsy specialists on the interpretation of pediatric EEG. 
Specific aims were to:

•	 Identify level for effective and safe practice for non-
epilepsy specialists

•	 Identify and describe support for the role of non-
epilepsy specialists in EEG practice.

2   |   METHODOLOGY

2.1  |  Data gathering, ethics  
and procedures

Experts with high-level EEG practice and skills were iden-
tified across all six World Health Organization Regions 
(WHO) to provide a broader insight into the challenges 
of delivering ideal pediatric epilepsy care in different re-
gions. Fifteen out of sixteen clinicians with expertise in 
the field of neurophysiology from high- to low-income 
countries agreed to participate in the project. The experts 
had expertise in the fields of epileptology, pediatric neu-
rology, adult neurology, and neurophysiology (clinical 
physiology) (Table  2). All experts were experienced in 
training. Demographic participant data were extracted 
from pre-supplied curriculum vitae, and interview ques-
tions were sent in advance to permit consideration and 
time to prepare for the responses. The participants were 
asked to consider their own range of experiences, as a 
trainee, as well as their current trainees needs. A quali-
tative study consisting of 11 key questions on pediatric 
EEG was designed with the support of an adult education 
specialist. These key questions related to gaps in training 
and knowledge identified through a systematic review,5 a 
survey on EEG services in SSA,4 and the relevance of a 
pediatric online tool15 done by the same authorship team. 
All experts were asked the same 11 open-ended questions 
and, in closing, were asked if they would like to expand 
on any of their answers (File S1). A qualitative approach 
to the data analysis was adopted to address how the con-
cept of training for non-epilepsy specialists is understood. 
A thematic analysis enabled the uncovering of shared 

Key points

•	 Access to training of non-epilepsy specialists 
(Table 1) in pediatric EEG promotes better care 
for people with epilepsy.

•	 Pediatric EEG training models are needed that 
are effective, affordable and sustainable in the 
African setting, as well as in other LMICs.

•	 Effective examples are evident via the training and 
education for pediatric EEG interpretation in SSA 
via the African Pediatric Fellowship Program.

•	 Delphi stage one and two statements (Table 4) 
demonstrated strong consensus in training rec-
ommendations across regions and experts.

•	 Adequate support and investment in EEG ser-
vices are necessary at the individual, institu-
tional, and national levels.

 19506945, 2025, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/epd2.70010 by R

eadcube (L
abtiva Inc.), W

iley O
nline L

ibrary on [25/11/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



376  |      KANDER et al.

understandings from participants, which was further fo-
cused and returned to the group via a Delphi process.

Interviews were performed over May–June 2023 via 
an online platform, lasting 20–30 min. All 15 experts con-
sented to the interview and to collaborate on manuscript 
preparation. Interviews were recorded and transcribed 
verbatim by a trained transcriber. All names were de-
identified. A two-stage Delphi method was adopted to ex-
plore consensus of the themes derived, i.e., where there 

was over 80% agreement. All data were stored securely. 
The study was approved by the ethics committee of the 
UCT, Cape Town, South Africa (481/2018).

2.2  |  Findings and discussions

This section addresses the themes arising from the 11 
questions, from which we identified, analyzed, and 

T A B L E  1   Terminology applied to clinician roles in Low- vs. High-Income Countries.

Low income country High income country

Pediatrician Specialist Primary care physicians

Epileptologist/epilepsy specialist 
(adult or paediatric)

Adult or child neurologist with 
1–2 years of epilepsy training

Adult or child neurologist with 1–2 years of epilepsy 
training

Non-specialist Medical officer Physician who is not an epilepsy specialist including those 
trained in general medicine, internal medicine, pediatrics 
and adult or child neurology when no additional training 
in EEG beyond that encompassed in core training has 
been completed

Healthcare practitioners Medical officer
Clinical officer

Physician
Physician assistant
Nurse practitioner

aTo acknowledge that there are regional variations in entry point, focus and duration in training but the end point would be specific expertise at high level in 
epileptology.

T A B L E  2   Demographics of experts and focus area of interest i.e. education and/or advocacy.

Participant Continent Region Expert Profession Gender

1. South America UMIC Education Pediatric Neurologist Female

2. South America UMIC Education Pediatric Neurologist Male

3. North America HIC Education Pediatric Neurologist Male

4.a North America/Africa HIC/LMIC Education Pediatric Neurologist Female

5. North Africa LMIC Advocacy/education Pediatric Neurologist Female

6. Asia UMIC Advocacy/education Epileptologist Male

7. South Asia LMIC Education Adult Neurologist Male

8. East Asia HIC Education Pediatric Neurologist Male

9. Africa LMIC Education Adult Neurologist Female

10. Africa LIC Advocacy/education Adult Neurologist Female

11. Europe HIC Education Epileptologist Male

12. Africa LMIC Education Adult Neurologist Female

13.a North America/Africa HIC/LMIC Education Adult Neurologist and Epileptologist 
with Fellowship Training in 
Pediatric Epilepsy

Female

14. North America HIC Education Pediatric Neurologist and 
Epileptologist with Fellowship 
training in Pediatric Epilepsy

Male

15. Europe HIC Education Clinical Physiologist Female

Abbreviations: HIC, high income country; LIC, low-income country; LMIC, low middle income country; UMIC, upper middle-income country; USA, United 
States of America.
aCollaboration work in African region.
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interpreted data patterns of meaning that arose with 
each question. The 11 questions were analyzed using a 
thematic analysis that enabled identification of various 
themes.

2.3  |  Experts' demographics (Table 2)

Forty percent of the experts n = 6, either worked in Africa 
n = 4 or had significant collaboration with Africa n = 2. 
Of the 15 experts n = 7 (47%) were pediatric neurologists, 
n = 4 (27%) epileptologists, n = 5 (33%) adult neurologists, 
and n = 1(7%) clinical physiologists (neurophysiologist). 
Whilst all were committed to high-level service provision 
in the field of epilepsy, there were additional focus areas 
of work such that twelve (80%) were involved in teaching 
electrophysiology, and n = 3 (20%) were advocates on the 
subject. We recognized advocacy as a key role for respond-
ents who had promoted the safe and effective utilization 
of the resource of EEG.

2.4  |  Findings

Twelve main themes relating to the questions were identi-
fied (Table 3) with common sub-themes reoccuring illus-
trated in the interview quotes (File S2). These key themes 
were converted into statements which were re-presented 
to the experts in a two stage Delphi survey.

2.5  |  Delphi process

Overarching themes and sub-themes were identified 
(Table  3) from the extracted interview responses (File 
S2). The main researchers (VK,JW) generated the con-
sensus statements. This process was independent of the 
respondents to avoid bias. Experts responded to a two-
stage Delphi method. In the first stage of the Delphi 
process, the group reached consensus on the following 
statements. It is relevant for non-epilepsy specialists 
to be trained to perform and interpret pediatric EEGs. 
Non-epilepsy specialists need access to epilepsy special-
ists and to be trained to ensure consistency in practice. 
Training on pediatric EEG is necessary for any clinician 
whose practice includes the treatment of children with 
epilepsy. Pediatric EEG training should be a separate and 
standalone area of study. Barriers to providing adequate 
pediatric EEG services in LMICs are compounded by in-
adequate training resources for non-epilepsy specialists. 
In the setting of a lack of access to technologists, nurse 
training should be considered. In the setting of a lack of 

access to epileptologists, clinicians involved in the care 
of children with seizures should be encouraged to ac-
cess training. Not only online but also face-to-face teach-
ing with clinical application is required. Training skills 
should be maintained and reinforced. Assessment of 
skills is required. Members of the group emphasized the 
lack of capacity for dedicated time to establish required 
skills, and consensus was not reached (73%) that non-
epilepsy specialists can be trained in pediatric EEG at a 
basic level.

On the first round, a consensus (with >80% agreement 
considered consensus) was reached for 21 of the 22 state-
ments.16 These statements, the percentage consensus, 
and the key comments from the experts are relayed in 
Table 4. The only statement that did not reach consensus 
(73%) pertained to entry skills and the ability to train in-
dividuals. In the second stage of the Delphi process, we 
addressed this statement by examining perspectives from 
individuals, institutions, health or government levels, and 
exploring the concept of task sharing. The second stage 
Delphi explored solutions and reached consensus that in-
dividuals should be invested in developing and maintain-
ing EEG skills, that institutional support should ensure 
adequate infrastructure, and that national or regional pol-
icy should be in agreement with service need. Ultimately, 
all experts reached consensus on the four statements re-
garding the success and sustainability of non-epilepsy 
specialists. Barriers acknowledged by the expert group 
emphasized the challenges of busy and inadequately sup-
ported clinicians already committed to multiple service 
needs, leading to attrition of the EEG service and individ-
ual skill maintenance.

3   |   DISCUSSION

This study explored expert consensus on the relevance, 
need and potential for the training of non-epilepsy spe-
cialists in EEG interpretation. Whilst the study provides 
valuable insights into the training of non-epilepsy special-
ists, the study is limited and does not cover all possible 
variables. The important findings related to some of the 
themes are highlighted below.

3.1  |  Relevance (lack of experts)

This was driven by the fact that there are limited numbers 
of epileptology experts and EEG training programs in high 
and low income countries. There was consensus from the 
experts of the inevitable adverse healthcare consequences 
from inadequate training.17

 19506945, 2025, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/epd2.70010 by R

eadcube (L
abtiva Inc.), W

iley O
nline L

ibrary on [25/11/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



378  |      KANDER et al.

3.2  |  Exposure to pediatrics  
(lack of training)

Speciality training is often not available, or sparse, in 
resource limited settings.3 Neurologists and child neu-
rologists have limited time in their training to reach high 
levels of EEG interpretation skills.5,18 Additional time for 
training in these areas is especially important in LMICs, 
where these trainees may be the only clinician available 

to report EEGs.19 As such fellowships are required to gain 
competency in interpretation of EEGs.

3.3  |  Focus on pediatrics  
(lack of interpretation)

For an adult neurologist without substantial additional 
training, pediatric EEG patterns can be difficult to 

Themes Sub-themes Number of agreements

N = 15

Q1. Relevance Lack of training 5

Neurophysiologists 4

Lack of experts 7

Q2. Exposure to 
pediatrics

Lack of training 5

EEG interpretation 11

Collaboration 3

Neurophysiologists 1

Q3. Focus on pediatrics Lack of training 13

EEG interpretation 5

Q4. Barriers Lack of experts 9

Lack of training/exposure 8

Non-specialists 2

Q5. Resource limited 
setting

Non-specialist 15

Epileptologist 7

Lack of experts 6

Neurophysiologist 4

Technician/telemedicine 3

Q6. Entry skills Non-specialists 11

Epileptologist 2

Misuse EEG 1

Q7. Best pedagogy Apprenticeship 12

Combination of training 9

Q8. Assessment Continuous assessment 10

Combination of assessments 7

Collaboration 1

Q9. Critical skills EEG interpretation 13

Lack of experts 1

Q10. Re-inforcement of 
skills

Continuous assessment 7

Collaboration 5

Q11. Training model Lack of training 6

Misuse EEG 2

Apprenticeship 5

Collaboration 1

Continuous assessment 2

Q12. Recommendations EEG interpretation 4

Misuse EEG 4

T A B L E  3   Themes and sub-
themes relating to interview questions. 
Demonstrating the 12 main themes 
relating to the responses from the 
participants as well as common sub-
themes that emerged from the analysis. 
For example, relevance of the need for 
EEG training was strongly emphasized 
with sub-themes focused on the lack of 
access to training was raised by 5 of the 15 
experts.
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interpret.12 Interpretation of pediatric EEG requires in-
struction in and exposure to the different EEG changes 
that evolve during brain maturation and the abnormali-
ties present in specific pediatric epilepsy syndromes.20 
Recognition of certain patterns is critical for appropriate 
management and to minimize neurological and develop-
mental deficits for e.g. status epilepticus or developmen-
tal epileptic encephalopathy such as infantile epileptic 
spasms syndrome.

3.4  |  Assessment

The value of continous assessment to maintain learned 
skills by having consistent supervision was also empha-
sized. Hosting bi-weekly EEG meetings was seen as a 
favorable collaboration for training, re-inforcement of 
knowledge and skills, for different levels of expertise. 
This practice is used in our center at the Red Cross War 
Memorial Childrens Hospital. Ongoing collaboration be-
tween training centres and partner sites is crucial.

3.5  |  Barriers (lack of training)

Due to lack of neurology specialists in SSA, some experts 
were in favor of training non-epilepsy specialists who treat 
children with epilepsy in EEG interpretation while other 
experts doubted the feasibility that non-epilepsy special-
ists would be able/willing to invest the time needed for 
proper training to occur and for skills to be maintained. 
Most countries do not have the expertise to train non-
epilepsy specialists and technicians, and widely accepted 
curricula for such training do not exist. One expert sug-
gested training in their mother tongue as english is not 
very well understood for some regions in SSA. This would 
require qualified EEG trainers in those countries, which is 
currently lacking.

3.6  |  Misuse of EEG

During the interviews from experts in Iraq, Tunsia, 
Colombia, India and Zambia, it was reported that mis-
use of EEGs is a common issue among non-neurology 
personnel particularly among practitioners who receive 
financial incentives based upon EEG completion. EEGs 
are performed unneccessarily on patients with no clini-
cal indication for EEG, leading to misdiagnoses especially 
when the reader is not sufficiently skilled in pediatric EEG 
interpretation.

3.7  |  Training model (apprenticeship)

Experts describe with clarity the importance of having 
both “apprenticeship as well as online resources,” as the 
best pedagogy to learn pediatric interpretation. However, 
some SSA countries do not have the capacity to send phy-
sicians away to train for long periods of time and a hybrid 
method was suggested. The expressions of recommenda-
tions from some experts describe the importance of ac-
cessing early EEG training and emphasing the important 
for sub-Saharan African trainees, as time is limited during 
their registrarship.

3.8  |  Entry qualifications, 
maintenance of skills, and infrastructure 
requirements

Whilst most of the experts agreed with the concept of 
training non-epilepsy specialists, they raised important 
issues around capacity, committment and sustainabil-
ity. This question did not reach consensus in the first 
Delphi round. The second stage Delphi explored solu-
tions to the challenges raised about sustainability of the 
training model concept, through different levels critical 
for the service to be functional. At the individuals level, 
this person must be invested and capacitated to not only 
complete the training program but also to continue to 
maintain the skills learnt. Further to ringfence clinical 
duty time to be involved in adequate numbers of EEG 
analyses, as well as engaging with colleagues in the same 
field to critique and compare quality of work under-
taken. This could be supported either by regular meet-
ings or online calls with specialists who may be located 
in other regions. The experts noted the huge workload 
burden carried by clinicians who may be responsible 
for diverse areas of healthcare delivery. That these in-
dividuals need to be officially identified for their allo-
cated time and role in the EEG service so that they are 
not drawn into other areas of care. At the instutitional 
level, that the individual is based in, the centre should 
have identified the need for EEG services as a priority 
area and inline with this ensured infrastructure is ad-
equate to develop, run and maintain an effective service 
with appropriate equipment and staffing. At a national 
level there should be policy support that EEG services 
are necessary to deliver high-quality care for children 
with epilepsy. There was consensus that if these three 
areas, individual, instutional and national policy, were 
met then the concept of training non-epilepsy special-
ists was viable.
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3.9  |  Recommendations

Filling the gap in countries where resources are limited, 
was expressed as a stepping stone to address the lack 
of pediatric EEG training. There are few non-specialist 
curricula which have been critiqued, whilst some show 
similarities with key concepts taught, in general, pedi-
atric EEG training is virtually non-existent in most pro-
grams.5 The first and last authors via the APFP program 
are supporting the training of doctors in the clinical in-
terpretation and analysis of EEGs, and nurses to perform 
EEGs and recognized urgent intervention findings, by 
expanding their pediatric EEG skills set and maintaining 
skills with bi-weekly EEG meetings. The online course 
established by the first author covers the key concepts for 
learning pediatric EEG interpretation. This curriculum 
content and teaching method is accessible and applicable 
within Africa and aimed to strengthen pre-existing local 
skills. The handbook supports this niche skills area; such 
that participants found the handbook to be useful, both 
for their clinical practice and for the accessibility of the 
knowledge contained in the book.15 Future training will 
promote and engage with the primary care curricula of 
the International League Against Epilepsy (ILAE). This 
EEG curriculum is aligned with the implementation of 
the Intersectoral Global Action Plan for Epilepsy and 
other Neurological Disorders (IGAP) to promote path-
ways to care for people with epilepsy.21 This re-enforces 
the training and education of pediatric EEG interpreta-
tion in SSA.

The Delphi process was impressive for the consensus 
reached on the different qualitative statements from the 
international panel. Our purpose was to create a global in-
ternational consensus-based recommendation, illustrating 
opinion cohesion and further learnings and recommen-
dations that came through, as explained by the experts. 
However, our question on entry skills failed to reach con-
sensus of 80%. While the concept of training non-epilepsy 
specialists was accepted this response related to the con-
ceptualization of how it would be implemented and sus-
tained. In the current resource limited setting, there was 
appropriate concern that effective and sustained imple-
mentation would be challenging for the non-neurologist. 
The stage two Delphi which expanded on this and resulted 
in consensus on all four statements (Table 4). To date, our 
experience has been closely aligned with APFP work, spe-
cifically focusing on enhancing the skills of pediatricians 
and pediatric neurology trainees. It would be valuable to 
explore which other cadres could also benefit from such 
training, e.g., medical officers, psychiatrists, adult neurol-
ogists, neurosurgeons, etc. Expanding our focus might en-
hance overall interdisciplinary collaboration and improve 
patient care across different specialties.

3.10  |  Strengths and limitations

The study had similar representation from resource 
equipped and resource limited countries. Interviewer 
bias was curtailed by the fact that the first author asked 
the same questions across different interviews. Only one 
participant failed to acknowledge the email invitation to 
participate in the study. The themes and sub-themes were 
arrived at by the first author and the adult education ex-
pert. The 15 experts interviewed had special interest ei-
ther in education and/ or advocacy. There could be some 
bias in that the experts were indeed passionate and expe-
rienced in the field but the findings should ideally reflect 
common and broader acceptance and as such we cannot 
assume that the same views would be held by epileptology 
experts who do not have experience in LMICs.

4   |   CONCLUSION

There is a dearth of pediatric EEG skilled specialists in 
sub-Saharan Africa. To address this issue, the experts 
supported adapting training for non-epilepsy specialists 
(Table 1) with a focus on pediatrics. The findings of this 
study address this gap and promotes continuous teaching 
collaborations as well as being innovative in developing 
such programs. The purpose of the article is not to delay 
diagnosis and treatment of epilepsy until an EEG is ob-
tained, but rather to reinforce the importance of an EEG 
as an ancillary tool to describe an electroclinical condition 
or syndrome. Clinical skills remain the pillar of diagno-
sis in epilepsy. To reach a complete approach to epilepsy 
description, classification, follow-up and prognosis, a well 
done EEG is important, but it should not replace a clinical 
diagnosis. The consensus based stage one and two Delphi 
pecentages was successfully reached. These training rec-
ommendations are being incoporated into the EEG train-
ing program of the African Pediatric Fellowship Program 
which aims to provide sustainability to qualified pediatric 
neurologists and non-epilepsy specialists training in EEG. 
This EEG program works well under the APFP which 
typically trains pediatricans as the main group to benefit 
from the training but we believe that any doctor involved 
in the treatment of children with epilepsy would benefit 
from access to the curriculum. The culmination of this 
project would benefit epilepsy care for children in SSA as 
well as in other low and middle income countries.
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