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AbstrACt
Objective Epilepsy affects approximately 50 million 
people globally, with approximately 80% living in low/
middle-income countries (LMIC), where access to 
specialist care is limited. In LMIC, primary health workers 
provide the majority of epilepsy care, despite limited 
training in this field. Recognising this knowledge gap 
among these providers is an essential component for 
closing the epilepsy treatment gap in these regions.
setting In Zambia, the vast majority of healthcare is 
provided by clinical officers (COs), primary health providers 
with 3 years post-secondary general medical education, 
who predominantly work in first-level health centres 
around the country.
Participants With cooperation from the Ministry of Health, 
a total of 10 COs from 4 surrounding first-level health 
centres around the capital city of Lusaka participated, with 
9 completing the entire course.
Intervention COs were trained in a 3-week structured 
course on paediatric seizures and epilepsy, based on 
adapted evidence-based guidelines.
results Preassessment and postassessment were 
conducted to assess the intervention. Following the course, 
there was improved overall knowledge about epilepsy 
(69% vs 81%, p<0.05), specifically knowledge regarding 
medication management and recognition of focal seizures 
(p<0.05), improved seizure history taking and appropriate 
medication titration (p<0.05). However, knowledge 
regarding provoked seizures, use of diagnostic studies and 
general aetiologies of epilepsy remained limited.
Conclusions This pilot project demonstrated that a 
focused paediatric epilepsy training programme for COs 
can improve knowledge and confidence in management, 
and as such is a promising step for improving the large 
epilepsy treatment gap in children in Zambia. With 
feasibility demonstrated, future projects are needed 
to expand to more rural regions for more diverse and 
larger sample of primary health provider participants and 
encompass more case-based training and repetition of key 
concepts as well as methods to improve and assess long-
term knowledge retention.

IntrOduCtIOn
Approximately 50 million people around the 
world are affected by epilepsy,1 which includes 

0.5%–1% of children globally.2 Out of those 
affected, an estimated 80% are living in the 
developing world.3–5 In Zambia, the preva-
lence of epilepsy is estimated to be as high as 
14.6 per 1000.6 The burden is not only high 
in low/middle-income countries (LMIC) but 
also compounded by a persistently high treat-
ment gap—the percentage of people who 
are not accessing medical care or on appro-
priate medication. The epilepsy treatment 
gap remains above 70%–80% across most of 
LMIC.7 This is despite epilepsy being a very 
treatable condition, with an estimated 70% 
of people achieving good seizure control 
on appropriate and cost-effective therapy, 
including the most common ones available in 
LMIC.4 Children are particularly a vulnerable 
population. In Zambia, children with epilepsy 
have been shown to have fewer educational 
opportunities, poorer nutrition and lower 
socioeconomic status than other children.8 

One of the largest contributing factors to 
the paediatric epilepsy treatment gap is the 
significant shortage of child neurologists in 

strengths and limitations of this study

 ► Demonstrates an effective strategy for training first-
line providers with limited education on effective 
paediatric epilepsy management.

 ► Provides a model for a feasible training strategy built 
with partnership within the healthcare system in the 
country, including the main academic tertiary centre 
and ministry of health, in order to create a sustain-
able referral system.

 ► As a pilot project, the study was limited in sample 
size and geographical scope and only tested imme-
diate improvement after training with modest effects 
seen.

 ► Long-term retention was not measured in this proj-
ect and needs to be assessed in future studies.

 ► Direct impact on patient care practices was not 
measured.
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the world, with increased disparity in LMIC and rural 
regions. The most recent data from the WHO reports 
that there are less than 0.4 per 100 000 child neurolo-
gists globally, with 0.02 per 100 000 in LMIC.9 As a result, 
up to 91% of neurological care is provided by paramed-
ical providers who have variable education regarding 
neurological disorders.9 These providers include nurses, 
community health workers and clinical officers (COs) 
(primary care providers with 3 years of post-secondary 
school general medical education). While this model of 
care delivery is essential to cover the healthcare needs in 
these regions, it creates significant concerns about this 
level of non-specialist providers’ ability to appropriately 
recognise and manage neurological conditions due to 
limited training. Demonstrating this, a Zambian study 
showed that irrespective of the volume of people with 
epilepsy that primary healthcare workers had seen in the 
previous 3 months, the majority had less than adequate 
knowledge about seizure management.10

Programmes utilising algorithmic and module-based 
training for specialised care provided by the primary 
health worker have been shown effective not only 
to improve care but also to improve health seeking 
behaviours and awareness in communities.5 11–13 Examples 
of such programmes for active convulsive epilepsy have 
been shown successful in various regions of the world, 
including Kenya, where a 10% reduction in the epilepsy 
training gap was seen through a community education 
programme,14 and in Zimbabwe, where a programme 
for education of community health workers significantly 
improved health seeking and compliance among people 
with epilepsy.15 In Zambia, where the epilepsy treatment 
gap remains as high as 90% in some rural regions,7 and 
the accessibility of specialists is extremely limited, this is an 
important strategy to consider as an option for expanding 
care. Notably, however, such education programmes for 
epilepsy typically focus on a broad approach towards 
convulsive epilepsy, without any specific focus on children 
or the significant portion of more subtle epilepsies that 
can impact a child’s development.

Recognising the unique management needs of children 
with seizures, we developed an educational programme 
aimed at COs in Zambia, focusing specifically on paedi-
atric epilepsy. This pilot project aimed to identify the 
necessary components for such a programme, assess 
feasibility and interest and demonstrate effectiveness 
in improving knowledge and comfort of providers in 
management of children with seizures and epilepsy.

MethOds
Four peri-urban first-level health centres surrounding 
the capital city Lusaka were identified for participation 
in the epilepsy education programme based on popu-
lation of children with epilepsy seen, ability to refer to 
the University Teaching Hospital and capacity to commit 
to the training. In 2017, the catchment population of 
the participating health centres ranged from 412 500 to 

451 000.16 At the time of the training, none of the partic-
ipating centres had a dedicated epilepsy or neurology 
clinic.

COs at each site were selected by clinic supervisors, 
based on interest, the likelihood that they would remain 
at their post within that centre for at least 1 year and 
ability to commit to the training. Gender and age did 
not play a role in selection. Due to the strong interest of 
the health centres and ministry of health in our training 
programme, there was strong commitment and avail-
ability of COs to attend the required period of training.

The training was conducted over a 3-week period by 
two board-certified paediatric neurologists (OC and 
AAP) during which period six modules were delivered. 
Each module was delivered on two separate days, allowing 
each CO two opportunities to attend the session in order 
to maximise completion rates. Out of the 10 COs who 
participated, 9 completed the entirety of the training. 
The objectives of the training were to improve provider 
knowledge about paediatric epilepsy in order to improve 
timeliness of management and utilisation or healthcare 
resources, with the ultimate goal of improving patient 
outcomes (figure 1).

The teaching materials for this course were drawn from 
established national and international guidelines and 
resources, including WHO and International League 
Against Epilepsy materials, and were adapted for the 
management of children in Zambia.17 18 All materials 
were designed to provide a reasonable knowledge base 
for the level of a non-specialist provider, with focus on 
practical application in the primary level setting. All mate-
rials were developed by two child neurologists with addi-
tional expertise in epilepsy and experience in Zambia 
(OC, AAP) and additionally reviewed and edited to be 
appropriate for the level of CO education by a trained CO 
working in our paediatric epilepsy clinic in Zambia (OT).

The six educational modules included the following:
Module 1: Basic neuroanatomy, seizure pathophysi-

ology, epidemiology of seizures/epilepsy in children with 
epilepsy (CWE) in sub Saharan Africa

Module 2: Basic paediatric neurology history and phys-
ical exam

Module 3: Seizure semiology (video based); other 
paroxysmal events that can mimic seizures in children

Figure 1 Conceptual framework for improving quality of 
care and patient outcomes for children with epilepsy.
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Module 4: Diagnosis and management of acute/
provoked seizures, status epilepticus and first unpro-
voked seizures

Module 5: Diagnosis and management of epilepsy in 
children, basics of childhood epilepsy syndromes

Module 6: Follow-up of CWE, comorbid conditions in 
CWE, psychosocial impact of epilepsy

In addition to the formal training modules, open case 
discussions were held, without any patient identifiers, to 
encourage practical application of the education. After 
completion of post-assessments, one of the child neurol-
ogists (AAP) visited each clinic where pairs of the COs 
(6/9) were observed during a patient session to see direct 
implementation of the training in practice. During these 
observed sessions, continued guidance and management 
was provided as each case was reviewed directly. These 
sessions were not objectively reviewed for assessment of 
training, but rather utilised for feedback of identifying 
strengths and weaknesses of the training programme for 
future iterations.

The intervention effectiveness was assessed by a 24-item 
knowledge assessment and 10-item confidence survey, 
given both before module delivery and at the completion 
of the training programme. The knowledge assessment 
contained 17 multiple choice questions based on the 
established teaching materials and guidelines, and the 
participants were directed towards common management 
decisions in caring for children with epilepsy, including 
identification of seizure types common in children based 
on case description, appropriate antiepileptic medica-
tion selection for seizure type and diagnostic and referral 
decision points. It also included seven true and false ques-
tions assessing beliefs regarding epilepsy (such as ability 
of children with epilepsy to go to school, seizures being 
caused by spirits and other common societal beliefs). The 
10-item confidence assessment rated using a 10-point 
scale evaluated the general comfort in items such as 
treating seizures, prescribing medications, managing 
status epilepticus and providing seizure safety guidance. 
Preassessment and postassessment group scores were 
compared. Data was analysed using Stata v.14 software 
using paired t-test analysis. The methodology for this 
quality improvement project follow SQUIRE guidelines.19

Patient and public involvement
No patients were directly involved in this study.

results
A total of nine COs successfully completed the entire 
training course. There were six women and four men 
initially enrolled with one man not completing the 
programme.

Knowledge assessment results are depicted in table 1. 
Overall, there was a significant improvement in knowl-
edge scores between the preintervention and postin-
tervention assessments, with participants answering 
68.8% of multiple-choice questions correctly prior to 

training, compared with 80.6% correct following training 
(p<0.001). The most notable improvements were seen in 
the improvement in ability to identify a focal seizure with 
altered awareness (by case description), improving from 
50% of participants in the pretest to 100% in the post-
test (p=0.015). In addition, prior to training, only 60% of 
participants correctly indicated that they would increase 
the dose of anti-seizure medication in order to reach ther-
apeutic effect; following training 100% of participants 
answered correctly (p=0.037).

Although not statistically significant due to the small 
sample size, there was a notable trend of improvement 
in selecting an appropriate antiepileptic based on seizure 
description, with a correct response rate improvement 
from 40% to 80% for using carbamazepine as first 
choice for focal seizures and 50%–70% for using sodium 
valproate first for generalised seizures (presented in clin-
ical scenarios in which these were best first-line options). 
Also notable was that 90% of participants were unfamiliar 
with the treatment of infantile spasms with steroids (pred-
nisolone available in Zambia) prior to training, with a 
20% improvement after completion.

Improvement of febrile seizure management was not 
seen during this course, despite content review on the topic. 
Both prior to and following training, about half of partici-
pants could not correctly identify that neither imaging nor 
medication is necessary for a simple febrile seizure. Notably, 
we also found that prior to training 80% of participants 
responded correctly to obtain neuroimaging in clinical 
scenario depicting a child with focal seizures in the setting 
of fever, but after training only 20% did.

In both pretraining and post-training assessments, 
almost all participants responded that they believed 
epilepsy is not contagious, recognised it as a medical 
condition and reported that individuals with epilepsy can 
attend school, work and have children.

In the confidence assessments (table 2), there were 
significant improvements in participant comfort with most 
aspects of management, particularly in taking a history 
to identify characteristics of seizures (p=0.015), knowing 
when to prescribe medication (p=0.002), selecting which 
medication to use (p=0.000), changing medications 
(p=0.001), treating status epilepticus (p=0.001), providing 
guidance about side effects (p=0.000), answering care-
givers’ questions (p=0.011) and providing safety guid-
ance (p=0.002). Comfort with the identification of causes 
of seizures was reported as still limited, and partici-
pants reported that they desired more knowledge about 
epilepsy, both theoretical as well as practical application, 
continuing to express the lack of neurological education 
exposure that they received in general.

dIsCussIOn
Our pilot education programme for paediatric epilepsy 
in Zambia demonstrated the feasibility of this type of 
structured educational intervention for primary health 
providers in our setting. Using proven strategies of shifting 
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Table 1 Knowledge assessment results

Question

Pre-test (% of 
participants answered 
correct)

Post-test (% of 
participants answered 
correct) P value*

Seizures are caused by abnormal electrical activity 100 100 –

Epilepsy is defined as >2 unprovoked seizures 100 100 – 

Identifying developmental delay 90 90 – 

Seizure first aid 70 100 0.081

Identifying absence seizures 100 100 – 

Identifying myoclonic seizures 90 100 0.343

Identifying generalized tonic clonic seizures 100 100 – 

Identifying syncope 70 70 – 

Identifying focal seizures 50 100 0.015

Treat focal seizures with carbamazepine 40 80 0.168

Treat generalised seizures with sodium valproate 50 70 0.224

Treat infantile spasms with prednisolone 10 30 0.343

Increase the dose of an antiepileptic drug (AED) to reach 
therapeutic effect

60 100 0.037

Add a second AED when a single AED is at max dose 40 60 0.509

No imaging or medication for a simple febrile seizure 40 50 0.591

Obtain imaging for a complex febrile seizure 80 20 0.005

Give diazepam for status epilepticus 90 100 0.343

Epilepsy is not contagious 100 100 – 

Epilepsy cannot be caused by witchcraft 90 100 – 

A child with epilepsy can go to school 100 100 – 

An adult with epilepsy can go to work 100 100 – 

Should not drive if has had a seizure recently 70 90 0.343

People with epilepsy can get married and have kids 100 100 – 

Traditional remedies can have negative effects 90 90 – 

Table 2 Comfort assessment results

Comfort and confidence measures Pretest average Post-test average P value*

  Comfort treating children with epilepsy 5.7 7.8 0.177

Differentiating seizures and other events 6.8 8.8 0.027

Asking questions about characteristics of seizures 7.4 9.1 0.015

Focal versus generalised seizures 6.2 9.3 0.007

Deciding when to obtain images or tests 6.5 8.9 0.037

  Identifying the cause of seizures 6.2 8.3 0.116

Knowing when to prescribe medication 6.5 9.0 0.002

Selecting which medication to use 5.7 9.0 0.000

Changing medication dose or adding medication 4.4 8.7 0.001

Treating status epilepticus 6.4 9.3 0.001

Providing guidance about side effects 5.9 8.7 0.000

Answering families' questions 6.7 9.1 0.011

Providing safety guidance to patients 6.8 9.8 0.007

Significant p values were bolded. 
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care of a condition traditionally managed by a specialist 
to primary health providers in limited resource regions 
via a focused education and algorithmic approach,5 14 20 
we demonstrated that similar methods could be effective 
for paediatric epilepsy through a focused programme for 
basic level providers.

Through our programme, participating COs gained 
significant confidence in management of epilepsy in 
children, had improved recognition of the specific 
impact that seizures can have on a child’s development, 
improved in how to optimise medications available and 
learnt how to conduct a proper and efficient paediatric 
neurology history and physical exam for a general provid-
er’s level to guide management and referral when indi-
cated. Furthermore, a significant interest in improving 
paediatric epilepsy care has been raised throughout the 
participating COs, as well as their health centres and the 
Ministry of Health as a result of this programme, with 
cooperation for future trainings assured.

The overall concept was successful in execution, yet there 
were notable limitations. Due to the fact that this was a test 
of feasibility for this specific education module, our sample 
size was necessarily small and limited to the urban area of 
the Lusaka region. The small sample size and the short time 
frame of outcome assessments limited full assessment of the 
true impact on provider practice change. In addition, util-
ising centres that were all within the Lusaka region is also a 
limitation as the challenges of care—including more limited 
knowledge of basic paediatrics and neurology and access to 
medication and diagnostics—are significantly more compli-
cated in the more rural regions.

Our pilot project had additional limitations, including the 
lack of objective measurement of the impact of the interven-
tion, due to logistical challenges. The knowledge assessment 
used, which consisted primarily of case-based questions, is 
continuing to be utilised in future expansions of this study, 
and therefore has not been included in this paper. However, 
we acknowledge that use of a written exam to assess provid-
er’s improvement in epilepsy management is not fully 
effective to judge change in care practices and further moni-
toring and evaluation methods to overcome these for future 
education interventions is essential to fully assess the impact 
of this type of programme.

Therefore, although the content of the education 
programme was assessed to the best of our ability as appro-
priate for this setting, further informal review among 
COs across the country of varying levels of experience 
and knowledge has revealed that more repetition and 
hands on training is required for truly effective training. 
Elements of these issues were reflected in our results of 
this study, where we interestingly found some COs could 
be trained to recognise specific seizure types and epilepsy 
syndromes, yet they did not gain ability to apply knowl-
edge of more simple concepts that were crucial to care, 
such as recognising provoked versus unprovoked seizures 
and utility of diagnostic testing based on focal versus 
generalised semiology. Of note, the specific weakness in 
worsening of provoked seizure management seen after 

our training was not felt to be a result of our training, 
but rather further demonstration of lack of knowledge on 
recognising and managing provoked seizures in general, 
and difficulty in understanding this concept despite the 
training. Feedback from participants has revealed this 
to be one of the most challenging concepts for them to 
grasp. This further serves to demonstrate the need for 
increased repetition and case-based learning for effective 
education.

We also found that when focusing on the paediatric 
history and physical exam, utilising a clear assessment tool 
that was simplified and captured basic exam techniques 
relevant to our purposes was the most effective. Finally, 
we have found that the COs struggled to implement their 
acquired knowledge if trained in isolation as the knowl-
edge gap on management of seizures and epilepsy in 
children is a problem across providers, and inclusion of 
nurses and general medical officers (to whom the COs 
must report to if they want to refer a child) as part of an 
epilepsy team within the participating health centres will 
be essential for effective implementation of these train-
ings in the future.

Interestingly, in assessing for any incorrect miscon-
ceptions and personal bias against those with epilepsy, 
objectively on our assessments we found no evidence 
of this even before the training. However, during open 
case discussions, there were clear elements of societal 
beliefs which persisted, including that of a diagnosis of 
epilepsy meaning one could no longer contribute to the 
family, often would not go to school and would continue 
to struggle in the community. Providers were more open 
about sharing these concerns, even expressing that they 
personally held them in certain instances, when it was 
done in a more informal setting, leading us to believe that 
this data would be better ascertained from a focus group 
mechanism in the future.

To the best of our knowledge, our study is the first 
in-depth training of this kind in Zambia which focuses 
specifically on seizures and epilepsy in children, taking 
into account the special needs of this population.

Overall, our results have identified that our model of 
training can be successful. However, improvements focused 
on increased hands on clinical training, increased repe-
tition of core concepts and inclusion of participants in 
multiple roles in the first-level health system across both 
urban and rural settings is necessary. For future trainings, 
a plan for follow-up knowledge assessments and an online 
platform for continued education and formation of a 
community of epilepsy providers across the country is also 
being developed.

This model is unique from the majority of epilepsy 
education programmes that primarily combine adult and 
paediatric populations and focus on active convulsive 
epilepsy alone. We argue that this is an important distinc-
tion as focus on active convulsive epilepsy alone may miss 
a significant period of time for intervention in many chil-
dren in a region where the seizures are often focal and 
can be subtle at onset,21 and these delays in treatment can 
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cause significant impairments in development which may 
have been reducible if not preventable by appropriate 
early epilepsy management.22

We recognise that the training of providers at multiple 
levels will be required—that of paramedical providers, 
general medical doctors, paediatricians and ultimately 
training of paediatric neurologists—for a sustainable 
system of timely management and appropriate referrals. 
The Paediatric Epilepsy Training courses developed by 
the British Paediatric Neurology Association are one of 
the few existing paediatric epilepsy training programmes 
for non-specialist providers and are an excellent option 
for 1 day courses to improve knowledge broadly in the 
management of paediatric epilepsy for paediatricians 
and general medical doctors with a good basic knowl-
edge.23 Programmes like this cannot sufficiently target 
the primary level provider who require more extensive 
training as our programme aims to do, but it can help 
expand the referral system, strengthening knowledge of 
providers in every level of the health system for consistent 
care quality. Furthermore, at the time of this manuscript, 
an initiative for the first specialty training programme for 
neurologists had just been launched in Lusaka, with two 
trainees enrolled for child neurology. While this provides 
new hope for access to specialist care in Zambia, the large 
burden of epilepsy will continue to require care improve-
ment at all levels, beginning with the first-line providers 
as we have elected to do so in this initiative.

COnClusIOns
Overall, this study demonstrated that education on paedi-
atric epilepsy can be effectively delivered to primary 
care providers in Zambia, with improved knowledge 
outcomes as well as greater confidence in epilepsy knowl-
edge. Given the lack of specialists in the region, this 
type of education-based intervention targeting primary 
health providers may significantly improve neurological 
outcomes, as these providers are involved in the earliest 
points of care for children with epilepsy. Further expan-
sion of the training across different first-level health 
centres, with incorporation of methods to objectively 
measure practice change and knowledge retention, will 
be required to better assess the long-term impact of these 
measures on the epilepsy treatment gap.
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