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ABSTRACT

Background: The epilepsy treatment gap in sub-Saharan Africa is 75 to 90%,
compared to less than 10% in high-income countries. The Addis Clinic, a
U.S.-based nongovernmental organization, uses telemedicine technology to
connect frontline health workers in Kenya with specialist physicians. Epilepsy
specialists hypothesized that The Addis Clinic platform and network of
healthcare workers in Kenya could be utilized to identify factors contributing

to the epilepsy treatment gap and point to opportunities for intervention.

Methods: Online survey of frontline health workers in The Addis Clinic network,
and health professionals associated with Kenya’s Moi Teaching and Referral
Hospital examined six domains: demographics and practice type, epilepsy
understanding, formal training and confidence, utilization of Kenya National
Guidelines for the Management of Epilepsy, resources and barriers, and use

of telemedicine.

Results: Among 210 health care workers, survey response rate was 62.9%.
There were no statistically significant associations between healthcare workers'’
characteristics, practice setup and region. Respondents were generally
knowledgeable about the causes, diagnosis, and treatment of epilepsy, though
some gaps in knowledge were identified. 67.9% of respondents defined
epilepsy based on the longstanding definition, and 22.9 % knew the new
definition. Approximately 60% of respondents reported receiving formal
epilepsy training, 45% received post-graduation continued education. Over
95% provided care to patients with epilepsy, and over 95% expressed interest
in further training. Majority of respondents reported some or extreme barriers
to epilepsy care related to community beliefs, stigma, limited access or high

costs of testing, medications, and specialists.

Conclusion: Health workers commonly reported awareness of the Kenya
National Guidelines for the Management of Epilepsy, had exposure to epilepsy
and experience in epilepsy care, and showed basic background knowledge
of epilepsy; however, knowledge gaps were identified. The greatest barriers
to epilepsy care reported include community beliefs, stigma, and lack of
resources, with regional variability found. The Addis Clinic partnership with
regional local leaders and epilepsy specialists will utilize these findings to

develop focused interventions.

Keywords: Online survey, Epilepsy, Low- and middle-income countries,
Treatment gap, Kenya.
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Introduction

Epilepsy, the tendency to have unprovoked epileptic
seizures, affects over 50 million people worldwide of
whom 80% are in low- and middle-income countries.’
Poorly controlled epilepsy is linked to injury, early
death and poor social, education and employment
outcomes. With appropriate management, 70% of
patients with epilepsy can achieve seizure control
and have improved health and social outcomes.?
The epilepsy treatment gap is defined as the
proportion of people with active epilepsy whose
seizures are not treated appropriately. Multiple
epidemiological studies show that the epilepsy
treatment gap in Sub-Sahara Africa is 75 to 90% or
higher, compared with less than 10% in high-income

countries.?”’

Kenya's Ministry of Health (KMOH) has implemented
guidelines for management of epilepsy (KMOH,
2016),2 however, KMOH

predominantly by infectious diseases such as

remains burdened

HIV/AIDs, scarcity of specialist physicians, and limited
training of health care workers at the rural health
facilities to diagnose and manage epilepsy. In a
study in Kilifi, Kenya, 74% of patients with epilepsy
reported seeking treatment from a health facility,
but 66% were not on anti-seizure medication (ASM)
based on drug levels.” In another study across five
African countries, only 20% of people with epilepsy
benefited from ASM, according to optimal drug

levels.10

Telemedicine practices have provided additional
tools for access to diagnosis and treatment of
epilepsy."'? The Addis Clinic, a U.S.-based non-
governmental organization (NGO), was established
to increase access to high-quality healthcare through
digital health solutions (https://www.addisclinic.org/).

To bridge healthcare gaps, The Addis Clinic recruits
volunteer physicians globally to help with the
management plans of patients who are under the
care of lower- and middle level-skilled health workers
in medically underserved areas.’™' During these
referrals, the local healthcare workers have reported
challenges with epilepsy management such as the

lack of training for efficient management of their
patients. Prior publications have shown that targeted
epilepsy training can improve knowledge and
confidence among nonphysician providers in frontline
African settings.!' To better understand the specific
regional challenges to epilepsy care in Kenya, we
surveyed a targeted population of health care
workers affiliated with The Addis Clinic and/or with
Moi Teaching and Referral Hospital (MTRH) in
Eldoret, Kenya. We hypothesized that The Addis
Clinic platform and the network of frontline health
workers in Kenya could be utilized to identify factors
contributing to the epilepsy treatment gap and point

to opportunities for intervention.

STUDY MAIN OBJECTIVES:

1. Investigate resources, current practices and
challenges faced by health care workers in
the daily management of seizures and epilepsy
amongst patients presenting to health care
facilities in Kenya.

2. Investigate the training of the health care
workers and level of comfort as pertains to
the management of epilepsy, including baseline
and continued medical education and their

utilization by health care workers.

3. Investigate the utilization of the Kenya National
Guidelines by health care workers in the
management of epilepsy.

4. Study the use of telemedicine by surveyed

healthcare workers.

Methods

ETHICAL APPROVAL OF STUDY:

This study was reviewed and approved by the
University of North Carolina Institutional Review
Board.

STUDY DESIGN:

An observational online survey of frontline health
workers in Kenya including healthcare workers of
The Addis Clinic network and additional Kenyan
healthcare professionals associated with MTRH.
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STUDY PHASES:

Phase 1. Survey development: A survey tool tailored
to the study’s specific aims was developed through
review of literature, the International League Against
Epilepsy (ILAE), and the Kenya National Guidelines
of epilepsy management,®>"" and in consultations
of local Kenyan patients, healthcare workers (AMK)
and specialists of in Kenya (EKK) and in the USA
(AW, YSM). Experts in population-based research
methods, questionnaire development and language
translation (PB, RA) reviewed and contributed to
the survey development. The survey questions were
formed in a combination of multiple-choice single
select, select all that apply and Likert scale. The tool
was tested in a small pilot of the target population
in Kenya, with responses informing the final
modification of the survey. The final version of the
survey included a total of 54 questions in six content
segments, corresponding to the study objectives.
(Supplementary Data 1)

A. Collect demographics of the participating
health care providers and their practice setting.

B. Investigate the knowledge and attitudes
pertaining to epilepsy.

C. Investigate the training of the health care
workers in management of epilepsy, and level
of comfort including baseline and continued

medical education and their utilization.

D. Investigate the utilization of the Kenya National
Guidelines for the Management of Epilepsy
(KNG) by health care workers.

E. Investigate resources, current practices and
challenges faced by rural health care workers
in the daily management of seizures and
epilepsy amongst patients presenting to health
care facilities in Kenya.

F. Examine the current use of telemedicine tools
by the local healthcare system, including the
impact of the COVID-19 pandemic on epilepsy
care, and examine the current use of virtual
platforms or telemedicine tools for education

before and after the Covid-19 pandemic.

Phase 2. Administration of the survey, over the course
of 2 months, from October to November 2021

Phase 3. Data analysis

STUDY POPULATION:
Health care workers including clinical officers (COs),
nurses and medical doctors taking care of adult
and pediatric patients within the The Addis Clinic
network in Kenya, and health care professionals
associated with MTRH.

RECRUITMENT STRATEGY:

Health care providers within The Addis Clinic network
were introduced to the survey through phone and
email and offered an opportunity to participate.
Providers associated with MTRH were introduced
to the study by the local study team and requested
to participate. Study participants received a
compensation of $5.00 for their participation in the
studly.

SAMPLE SIZE:
Of the 210 health care workers asked to participate,

a total of 132 (67%) completed the survey.

CONSENT PROCEDURES:

Consent prior to participation was obtained via the
survey platform. In addition, the local study
coordinator and the study’s principal investigators
were available to respond to any questions that

study participants had.

DATA COLLECTION AND MANAGEMENT:

The SurveyMonkey online data collection application,
accessible via smartphone or computer, was used
to administer the survey. The study did not collect
any protected health information. Responses
obtained from the survey were held in a secure
password protected server with access limited to
authorized study personnel only. Also, to ensure
true anonymity, all data was de-identified and

anonymized prior to analysis.

STATISTICAL METHODS:
Descriptive statistics and generalized linear models
were used for survey analysis. Descriptive statistics
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and generalized linear models were generated in R
using base R functions. Continuous variables were
analyzed via linear regression using the Im function
and binary variables were analyzed with a logistic
regression using the glm function. Covariates included
age, sex, region of practice, medical title, healthcare
practice setting (Level 4 or higher), type of medical
care, patient population (young pediatric, older
pediatric, and adult).’

Results

SURVEY RESPONSE RATE

Of 210 healthcare workers approached and asked
to participate in the survey, a total of 132 completed
the survey, a response rate of 67%. Completion
rates for questions in segments A through E of the
survey were greater than 97%, with 129 to 132
participants responding to each one of the questions.
(Section A 99.2-100%, section B 100%, section C
98.5-99.2%, section D 97.7-99.2%, section E 98.5-
99.2%). Response rates to segment F were lower;
37 to 39 participants responded to questions in this
segment (28.1-29.5%).

DEMOGRAPHICS AND PRACTICE
CHARACTERISTICS (TABLE 1)

The majority of healthcare professionals surveyed
were Clinical Officers (COs) (46.9 %) and nurses
(43.6%), with lower representation of medical
doctors (6.1%). This is consistent with the reported
composition of the health professionals workforce
registered in Kenya, according to the Kenya Health
Workforce Report: The Status of Healthcare
Professionals in Kenya, 2015, published in 2019,
and reflects the model of care in this region. Per the
report, in 2015, there were 31,896 nurses, 10,562
COs, and 5,660 active medical doctors in Kenya
(66%, 22% and 12%, respectively).

The largest group of respondents, 42.4%, reported
Nyanza province to be their main province of
practice, followed by 20.5% in Rift Valley province.
Both provinces are located in the western region of
Kenya, reflecting the geographical distribution of
The Addis Clinic network. The remaining 37% of

participants' main practice was in five other
provinces, only the North Eastern province was not
represented. A majority of the respondents were in
the 20-29-year age group (75%), and the majority had
practiced for four years or less (65.1%). Most of the
respondents practice general medical care, and their
healthcare practice settings represented all levels
of care from level 1 through level 6. The vast majority
of respondents see greater than 10 patients per day,
and over a third see more than 30 patients in a day.
All participants except for 5 (3.8%) reported that they
have seen epilepsy patients in the past six months,
the majority have seen 1 to 10 patients and 35% have
seen more than 10 patients with epilepsy in the six
months period. The great majority, 92.4%, know
someone with epilepsy, and nearly all have witnessed

a seizure.

There were no statistically significant associations

between healthcare workers’" demographic
characteristics, practice setup and region. Several
associations were identified: senior COs, medical
doctors, and health workers practicing in healthcare
settings at levels 4 to 6 were more likely to report
managing over 10 patients with epilepsy in the past
six months. In comparison, 68% of nurses and 60%
of COs reported seeing one to 10 patients with
epilepsy in the same period. Among senior COs,
66.7% managed more than 10 patients, and 33%
managed over 20 patients with epilepsy in the past
six months. All eight medical doctors surveyed had
seen epilepsy patients in the past six months: three
managed one to 10 patients, three managed 11 to

20 patients, and two managed 21 to 30 patients.

EPILEPSY KNOWLEDGE, UNDERSTANDING AND
PRACTICE (TABLE 2.)

The majority of respondents, 78.8%, correctly
identified epilepsy as a brain disease. In addition,
67.9% were aware of the commonly used definition
of epilepsy: two unprovoked seizures separated by
24 hours (Table 2.). However, only 22.3% were aware
of the new diagnostic criteria for epilepsy added in
2014: a single isolated seizure with risk factors of

seizures. Epilepsy diagnosis is typically a clinical
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diagnosis, EEG and brain imaging are used to
identify an etiology and guide management but
are not required for making a diagnosis of epilepsy.
Approximately one third (35.6%) correctly responded
that in order to diagnosed epilepsy one may not need
imaging or EEG. Approximately two thirds incorrectly
responded that one must obtain brain imaging or
EEG to make a diagnosis of epilepsy (36.4% and
28.6%, respectively). Multiple causes of epilepsy
were correctly identified by the great majority of
participants, reflecting general understanding of
multiple possible causes of epilepsy, only a small
minority considered unrelated factors such as
excessive worry (6.8%) and witchcraft or evil spirits

(0.8%), as causes of epilepsy.

All respondents recommend to their patients a
health facility for treatment of epilepsy, with a small
minority recommending prayers in addition to health
facilities. A majority responded that they believe
that epilepsy is a brain disease (Table 3.), as accepted
by medical science, while 31.1% believe that epilepsy
is a psychiatric disorder, which deviates from the
accepted medical definition. One quarter of
responders (26.5%) believe that epilepsy is intellectual
disability. While intellectual disability is seen in some
patients with epilepsy, this is not a consistent finding
or part of the definition of epilepsy. Duration of
treatment of epilepsy with daily medication for at
least 2 years was correctly selected by 68.9%, the
rest selected shorter duration or were not sure of
duration of the treatment.

All 132 survey respondents reported that they have
prescribed one or more ASMs. The vast majority,
128 (97.0%) reported that they have prescribed
one of the chronic ASMs, such as phenobarbital,
carbamazepine and phenytoin. Only four participants
(3.1%) report prescribing only diazepam, which is
commonly used for emergency treatment, but might
have been used for chronic treatment (Table 2.).
The great majority correctly recommend that a
person living with epilepsy can hold a job, with 81.1%
indicating "when possible" and 15.2% indicating
"always". When treating women with epilepsy and

considering pregnancy, 85.6% of respondents
consider the effect of ASMs on the fetus, and
approximately half (52.3%) correctly recommend
preconception treatment with folate supplementation.
When selecting ASMs for patients being treated
with antiretroviral medications, 95.5% of respondents
correctly consider drug-drug interactions, 43.9%
consider medication side effects, and 36.4% consider
organ dysfunction.

On sub-group analysis there were several associations
of healthcare workers' demographics and practice
characteristics with epilepsy knowledge. For example,
nurse respondents had lower odds than COs of
incorrect responses to some questions assessing
knowledge, such as that one must get brain imaging
to make a diagnosis of epilepsy (OR 0.28 p-value
0.009). On the other hand, nurses had lower odds
than COs to correctly recommend treatment with
ASM for two years (OR 0.30, p-value 0.02).
Respondents from the Western province were less
likely than their counterparts in Nyanza province to
incorrectly respond that one must get brain imaging
to diagnose epilepsy (OR 0.05, p-value 0.02). Health
workers from the Rift Valley province had greater
odds than Nyanza province health workers of
incorrectly considering epilepsy to be mental
retardation (OR 3.46, p-value 0.045), but on the other
hand, they were more likely to correctly recommend
that treatment with ASMs should be prescribed for
two years (OR 8.33, p-value 0.01).

We concluded that although a few group associations
were statistically significant, the magnitude of these
differences was generally low, and there was no
clear direction of associations (in relation to health
worker type, for example). The survey results
indicate a solid foundation of basic knowledge and
understanding regarding the causes, diagnosis, and
treatment of epilepsy, as well as the fundamentals
of care. Additionally, there is common personal
experience in the management of epilepsy and
seizures. However, some gaps in knowledge were

identified, highlighting opportunities for improvement.
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EPILEPSY TRAINING AND LEVEL OF CONFIDENCE
More than half of respondents reported having
undergone training in epilepsy: 62.9% had epilepsy-
specific education during their clinical certification
training, an additional 25.8% and 20.5% had post-
graduation and on-the-job training (Table 3). The
great majority, 91.7 to 97.0%, reported that they
felt confident in their knowledge of different aspects
of management of seizures and epilepsy; about
half felt very confident and half somewhat confident.
Only a small minority, 1.5% to 7.6%, reported feeling
not confident at all about aspects of epilepsy and
seizure care (Table 2.). When asked about sources
used to support care in epilepsy, three quarters
reported using Kenya National Guidelines of
Management of Epilepsy. In addition, about half
reported consulting a colleague, and half seek
consult through telemedicine.

We found several group associations in training
and confidence. There were greater odds of formal
epilepsy training in the Eastern, Western, and Rift
Valley provinces in comparison to Nyanza province
(OR 7.46, 6.05, 3.35, p-value 0.02, 0.049, 0.04,
respectively). Lower odds of post-graduation training
(continuing professional education) were found in
NGO and publicly funded institutions (OR 0.03,
0.08, p-value 0.023, 0.049, respectively), and in the
Eastern and Rift Valley provinces (OR 0.09, 0.21, p-
value 0.046, 0.048, respectively). Female responders
felt less confident than male responders in evaluation
of seizures, making epilepsy diagnosis and starting
treatment (OR 0.26, 0.28, 0.22, p-value 0.005, 0.011,
0.003, respectively), and nurses felt less confident
than COs in the same three elements of epilepsy
care: evaluation, epilepsy diagnosis and starting
treatment (OR 0.25, 0.19, 0.31, p-value 0.005,
0.0016, 0.022, respectively). The only geographic
group association found was lower level of confidence
in making epilepsy diagnosis reported by health
workers from the Eastern province (OR0.12, p-value
0.039). Interestingly, in comparing health workers
practicing less than four years with those practicing
five years or longer, we found no significant difference

in correct responses to knowledge questions, and

no difference in the level of confidence in management

of epilepsy and seizures.

We noted that while there were no statistically
significant differences between female and male
respondents in correct responses to knowledge
questions, and no clear differences in knowledge
between nurses and COs, both females and nurses

reported less confidence on the management of

epilepsy.

UTILIZATION OF KENYA NATIONAL GUIDELINES
FOR THE MANAGEMENT OF EPILEPSY

The Kenya National Guidelines (KNG) for the
management of epilepsy were launched in 2014 with
the aim of demystifying epilepsy, providing a step-
by-step guide for healthcare workers across all cadres
and levels of care, from primary to tertiary, and
harmonizing the treatment of epilepsy by establishing
standards of care. A majority of respondents (77.7%)
were aware of the KNG, and 75.0% referred to the
KNG for epilepsy management (Table 3), despite
only 53.5% having received training on use of the

guidelines.

Some group associations were identified regarding
the implementation of the KNG. Medical doctors,
healthcare workers caring for older pediatric patients,
specialist care practices, and those working in level
4 to 6 practice settings had higher odds of being
aware of the KNG for the management of epilepsy
(OR 31.5, 5.53, 4.41, 3.97, p-value 0.012, 0.034,
0.022,0.017, respectively). Conversely, respondents
from the Rift Valley province had lower awareness
of the guidelines (OR 0.15, p-value 0.015).

RESOURCES AND BARRIERS FOR EPILEPSY CARE
The great majority of respondents reported some or
severe barriers to multiple aspects of epilepsy care
(Graph 1). Barriers to evaluation include lack of
access to EEG, laboratory testing and brain imaging.
In addition, they reported lack of access to trained
personnel and medications, and high cost of
medications, EEG and imaging. Infrastructure
challenges, such as poor roads and lack of

transportation to the health center, were reported as
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common and frequently severe barriers. Tendency in
the community not to seek medical care, presence of
traditional beliefs and practices, and epilepsy stigma
were barriers reported by over 95% of the respondents,
with about half reporting these to be extreme barriers
(41.2%, 48.9%, and 55.7% respectively).

A few statistically significant regional differences
were found. Respondents from the Eastern and Rift
Valley provinces report less frequently the lack of
access to EEG as a limitation (OR 0.0005, 0.012 p-
value 0.012, 0.043, respectively). On the other
hand, healthcare workers caring for adult patient
populations reported greater limitation of access
to EEG (OR 27.1, p-value 0.043). Lack of access to
blood tests and brain imaging was more commonly
reported by health workers caring for older pediatric
patients (OR 5.64, 5.75, p-value 0.005, 0.004,
respectively). Extreme barrier of access to imaging
was less commonly reported by health workers
practicing in Levels 4 to 6 healthcare settings (OR
0.32, p-value 0.024).

We did not find group associations in barriers to
epilepsy care related to patients not seeking medical
care, and traditional beliefs. However, patient stigma
was less commonly reported as an extreme barrier
by medical doctors than other cadres (OR 0.10, p-
value 0.042), and stigma was more commonly
reported as an extreme barrier by health workers in
the Eastern province in comparison to Nyanza, and
by health workers serving adult patient population
(OR 6.36, 4.10, p-value 0.021, 0.041, respectively).

USE OF TELEMEDICINE

Only one-third of the participants completed the
section related to the use of telemedicine; we suspect
that a technical issue caused the low response rate
to questions in this section of the survey. Among
the 39 participants who did respond, 36 (92.3%)
reported using telemedicine consultations to assist
in patient management, while only 3 (7.7%) reported
not using telemedicine. Nineteen participants utilized
phone calls or text messages, 10 used the WhatsApp
video or audio application, and 30 used The Addis
Clinic platform.

Regarding the frequency of telemedicine use, 11
participants (30%) reported using telemedicine for
fewer than one case per week, while 26 participants
(70.1%) used these channels more than once a week;
among them, 5 (13.5%) reported using telemedicine
for more than five cases per week. In the treatment
of epilepsy or seizures, 39% of respondents rarely
used telemedicine to support clinical decision-making
(in less than 10% of epilepsy cases), about half (55.3%)
used telemedicine 10% to 50% of the time, and
only 5.3% (2 respondents) used telemedicine for

more than 50% of epilepsy or seizure-related cases.

Challenges reported in using telemedicine included
delayed responses, which was reported by 29
participants (74% of those who responded to this
section), not receiving a response was reported by
9 participants (23%), and the cost associated with
telemedicine was reported by 18 participants (46%).

Due to missing data, group associations and analyses
are limited. However, health workers in the Eastern
province had lower odds of using telemedicine
platforms compared to those in the Nyanza province
(OR 0.05, p-value 0.019). Respondents caring for
younger pediatric patients had greater odds of
using telemedicine (OR 3.56, p-value 0.03) and
higher odds of using telemedicine for consultation
(OR 6.49, p-value 0.02). Conversely, medical doctors
were much less likely than other cadres to use
telemedicine consultations (OR 0.02, p-value 0.006).
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Table 1. Participants demographics and practice characteristics (h=132)

n (%) n (%)
Gender Type of medical care
Male 81 61.4% General medical care only 92 70.2%
Female 51 38.6% General & specialized medical carer 37  28.2%
Medical title Specialized medical care only 2 1.5%
Clinical Officer 62  47.0%|Healthcare practice setting (all that applies) *
Nurse 56  42.4% Level 1 13 9.8%
Medical doctor 8 6.1% Level 2 42 31.8%
Senior clinical officer 6 4.5% Level 3 52 39.4%
Main province of practice Level 4 52 39.4%
Nyanza 56 42.4% Level 5 34 18.2%
Rift Valley 27 20.5% Level 6 5 3.8%
Nairobi 15  11.4%|Total number of patients personally seen per day
Eastern 16 12.1% 1-10 12 9.2%
Western 11 8.3% 11-20 42  32.1%
Central 4 3.0% 21-30 28  21.4%
Coastal 2.3% More than 30 49 37.4%
Age (years) Total number of epilepsy patients seen in past six months
20-29 99  75.0% None 5 3.8%
30-39 28 21.2% 1-10 80 61.5%
40-49 2 1.5% 11-20 22 16.9%
50-59 2 1.5% 21-30 13 10.0%
>60 1 0.8% More than 30 10 7.7%
Years in practice Know someone with epilepsy
Less than 1 year 7 5.3% Yes 122 92.4%
1-4 years 79 59.8% No 10 7.6%
5-9years 37  28.0%|Witnessed a seizure
10-15years 6 4.5% Yes 129 97.7%
More than 20 years 3 2.3% No 3 2.3%

*Kenya has defined six levels of medical care infrastructure. Levels 1 (community) and 2 (dispensary) have outpatient

care only. Level 3 comprises small hospitals. Level 4 health facilities are larger hospitals with at least 150 beds (with

male, female, paediatric, antenatal, and postnatal wards). Level 5 hospitals act as tertiary care centers, providing

specialized services including advanced diagnostics, surgeries, and treatments; they handle cases referred from

lower-level hospitals. Level 6 comprises the most advanced and specialized medical services in the country. These

facilities handle complex cases and serve as training and research centers. Moi Teaching and Referral Hospital is

a Level 6 facility.
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Table 2. General understating and management of epilepsy among frontline health workers, confidence in
management and training history (n=132)

Epilepsy Knowledge | n| % | Confidence in management | n| %
Definition of epilepsy Evaluating seizures
>/=2 unprovoked seizures (older definition) 93 70.5% Very confident 62 47.0%
One seizure & risk factors (new definition) 30 22.7% Somewhat confident 66 50.0%
Causes of epilepsy (all that applies) Not confident at all 2 1.5%
Trauma 125 94.7% | Making new epilepsy diagnosis
Brain tumor 109 82.6% Very confident 51 38.6%
Genetic or congenital 105 79.5% Somewhat confident 75 56.8%
Infections 92 69.7% Not confident at all 5 3.8%
Stroke 68 51.5% [Starting treatment and long-term management
Excessive worry 9 6.8% Very confident 54 40.9%
Witchraft, evil spirits 1 0.8% Somewhat confident 67 50.8%
To diagnose of Epilepsy, one... Not confident at all 10 7.6%
May not need EEG or brain imaging 47  35.6%|Instructing family members of seizure first aid
Must obtain an EEG 50 37.9% Very confident 92 69.7%
Must obtain brain imaging 35 26.5% Somewhat confident 36 27.3%
For a patient with epilepsy, do you recommend? (all that applies) Not confident at all 3 2.3%
Health facility 132 100.0%
Prayers 8 6.1% | Epilepsy Practice | n| %
Herbal Medicine 1 0.8% |Have prescribed these ASMs* (all that applies)
No treatment, epilepsy cannot be treated 1 0.8% Phenobarbital 115 87.1%
I am not sure 1 0.8% Carbamazepine 106 80.3%
How long should ASM* be given in epilepsy? Diazepam 99 75.0%
Every day for at least two years 91 68.9% Phenytoin 84 63.6%
Everyday for one year 24 18.2% Lorazepam 35 26.5%
Only at the time of seizure, or for one week 12 9.1% Depakote 31 23.5%
I am not sure 7 5.3% Levetiracetam 17 12.9%

* ASM - anti-seizure medication
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Table 3. Epilepsy training, perceptions and information sources

Epilepsy training | n| %
Prior epilepsy/seizure management training
Yes 78 59.5%
No 53 40.5%
Type of training (all that applies)
Formal clinical training in school of certification 83 62.9%
Post-certification continued professional education 53 25.8%
On the job training 27 20.5%
Epilepsy perceptions, FHW and the communicty | |
| believe that epilepsy is (all that applies)
Brain disease 104 78.8%
Mental retardation or intellectual disability 41 31.1%
Psychiatric disorder 35 26.5%
Madness 2 1.5%
Spirit possession 0 0%

People in my community generally believe that epilepsy is (all that applies)

Spirit possession 97 73.5%
Brain disease 43 32.6%
Psychiatric disorder 39 29.5%
Madness 40 30.3%
Mental retardation or intellectual disability 32 24.2%
Resources used for epilepsy care | n | %
Aware of the KNGME?**?
Yes 101 77.7%
No 29 22.3%
Where did you learn about KNGME**?
Colleague 44 38.6%
Formal training 33 28.9%
Continued professional development 28 24.6%
Other 9 7.9%
Sources of information used for seizures/epilepsy care (all that applies)
Kenya National Guidelines for Epilepsy management 99 75.0%
A colleague at same workstation or another location 75 56.8%
Tele-platform consultation to other clinicians 66 50.0%
Electronic resources such as the ILAE 39 29.5%

** KNGME - Kenya National Guidelines for the Management of Epilepsy
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Epilepsy Care in Kenya: Gaps and Opportunities from Targeted Survey of Health Workers

Graph 1. Barriers to epilepsy care

BARRIERS TO EPILEPSY CARE

Limited access to medications ITETETETEEEEEEEEEEEEEEEEEEE— 77.7%
Lack of epilepsy trained personnel TSI 84.0%
Low adherence to medications I 97.7%

Cost of medications I 96.9%
Cost of tests(EEG, imaging) . 99.2%

Limited infrastructure (e.g. transportation) I 83.2%
Limited access to EEG . 92.4%
Limited access to imaging I 93.9%

Patients not seeking medical care I 95.4%
Traditional beliefs and practices I 98.4%
Stigma faced by patients TN 99.3%

m Extreme barrier

Discussion
Epilepsy affects over 50 million people globally,

with higher prevalence in low- and middle-income
countries," where over 85% of worldwide cases of
epilepsy occur. In Kenya epilepsy has become the
19th leading cause of disability-adjusted life years
(DALYs)in 2017, up from 21stin 2013. In this study we
aim to identify region-specific elements contributing
to the epilepsy treatment gap, a measure of untreated
active epilepsy, which studies have shown to be 75%
to 90% in Sub-Saharan Africa, and greater than 96%
in specific populations.”"%%

Kenya, like many African nations, has a healthcare
workforce that heavily relies on nurses and Clinical
Officers (COs), who are primarily responsible for
delivering the majority of healthcare services,
particularly in rural and underserved areas.?’ In
contrast, medical doctors typically provide specialized
and advanced medical care, predominantly in urban
and tertiary care settings. A 2017 report by the Kenya
Medical Practitioners and Dentists Council surveyed
frontline health workers in Kenya, revealing that 46.9%
were COs, while only 6.1% were medical doctors.
This distribution is consistent with the 2022 report

m Somewhat of a barrier

by Okoroafor SC,?? which reflects the typical
composition of the country's healthcare workforce.™

We developed a novel, region-tailored survey
(Appendix 1) for healthcare professionals to assess
epilepsy care in rural Kenya. The survey was distributed
via a tele-platform, leveraging the established
telemedicine consultation platform and network of
The Addis Clinic, which has a significant presence
in the western rural regions of Kenya. Despite the
survey's length (approximately 30 minutes to
complete), the response rate was robust, providing
extensive data on a various aspects of epilepsy care.
This demonstrates the survey’s feasibility, cost-
effectiveness, and ease of implementation. We
propose that the epilepsy care assessment survey
that we developed is a tool that can be used in other
regions to identify region-specific needs related to
epilepsy care and management.

The survey identified several key strengths among
the Kenyan health workforce. It revealed a solid
foundation of basic knowledge of epilepsy diagnosis
and management and common personal experience
and awareness of epilepsy among health workers
at all levels of medical training. Additionally, the
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majority of respondents reported regular experience
managing epilepsy patients and a keen interest in
further learning. Most healthcare workers were
aware of the KNG for the management of epilepsy;
however, many did not have formal training in their
use. This practical guide is a valuable resource:
greater familiarity, formal training, and an increase in

its use could enhance competency in epilepsy care.

Another notable strength identified is that health
workers uniformly recommended that epilepsy
patients seek care in healthcare facilities, countering
prevalent traditional beliefs in their communities that
associate epilepsy with spirit possession or witchcraft,
leading people to seek help from traditional and
spiritual healers.

Most respondents identified limited resources and
community perceptions and beliefs (Graph 1) as
significant challenges impacting the delivery of
care to patients with epilepsy. Additionally, barriers
related to access and costs of medications, diagnostic
tests, trained personnel, and infrastructure were
reported. Non-adherence to medications, which is
likely multifactorial and influenced by both resource
limitations and patients' perceptions and beliefs,
was also highlighted by the majority of respondents.
Furthermore, gaps in respondents' knowledge and
limited formal training in epilepsy care were detected.

Despite national and global efforts to demystify
epilepsy, patient stigma remains a major barrier
reported by 99% of respondents to the survey. This
challenging barrier will be important to address in
any intervention aiming to decrease the epilepsy
treatment gap.

INTERVENTIONS: PROPOSED ACTIONS TO
ADDRESS THE EPILEPSY TREATMENT GAP
Building on the knowledge gained from the survey,
we propose several actions leveraging existing
strengths and resources to address factors contributing
to the epilepsy treatment gap.

Asignificant impact can be achieved by addressing
epilepsy knowledge gaps among frontline primary

care health professionals, who have direct and daily

contact with patients. A task-shifting paradigm,
transitioning epilepsy care to community health
professionals by integrating epilepsy care into
primary care, is recommended by the World Health
Organization (WHO) for low- and middle-income
countries. 2?4 This concept of shifting epilepsy care
from medical doctors and specialty experts to
epilepsy-trained community health workers was
studied by the Bridging the Childhood Epilepsy
Treatment Gap in Africa (BRIDGE) project.”” The
task-shifting paradigm has demonstrated benefits
in other conditions, including HIV care ?>? and
preliminary evidence suggests its effectiveness in
depression care as well.?” The Addis Clinic platform
and its network connections can serve as a link to
implement epilepsy training programs, provide
patient specific consultations, and support patient

education resources.’

Use of an epilepsy screening questionnaire tool as
part of the BRIDGE project in Northern Nigeria has
uncovered an epilepsy treatment gap greater than
95% in this population.” We hypothesize that
following this model, initiating active epilepsy
screening practices in patients attending primary
care health visits for other reasons, who may not
openly discuss seizures, could increase the proportion
of patients diagnosed and treated. Connecting
primary healthcare professionals with epilepsy
specialists through The Addis Clinic platform could
support the management of complex cases and

enhance in-practice experience and learning.

The fundamental basis of epilepsy diagnosis lies in
the patient’s history, gathered through personal
accounts and witness reports of episodes, which
requires no specialized equipment. After diagnosing
epilepsy, the initial step in treatment involves
prescribing ASM. While more expensive and less
accessible resources such as blood tests, EEGs, and
brain imaging are valuable, they are not required in
order to start ASM treatment. Efficient use of imaging,
EEG, and blood tests, along with avoiding unnecessary
delays in initiating medication, are crucial for providing
optimal care for people with epilepsy. Although
barriers related to access to medical services and
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infrastructure present significant challenges, treatment

protocols that emphasize resource-minded
evaluations and prompt treatment based on clinical

diagnosis can improve epilepsy care.

A critical barrier to epilepsy diagnosis lies in local
community beliefs,?® and traditional practices, which
result in patients' reluctance to seek care. Asrevealed
by the survey, these community perspectives are in
stark contrast to the perceptions of healthcare
workers. Healthcare professionals who are in direct
primary care relationships within these regions are
uniquely positioned to mobilize a shift in community
perceptions and beliefs, fostering an understanding
of epilepsy as a treatable medical disorder.
Community and patient education programs, along
health
professionals, may be effective steps in altering

with  engagement with community
traditional stigma and promoting the use of medical

treatments.

Respondents indicated that access to continued
professional medical education is limited by
availability and cost. The Addis Clinic network, a
free access platform, can be used to introduce and
promote online resources such as KNG for the
Management of Epilepsy, WHO Mental Health Gap
Action Programme (mhGAP) or the International
League Against Epilepsy training and reference

materials.?’

Finally, The Addis Clinic telemedicine platform could
provide a tool for tracking patients diagnosed with
epilepsy and collecting prospective data on practices,
care, and outcomes. This data will enable assessment
of the impact of interventions on epilepsy care.

If shown to be successful, similar approaches can
be scaled to provide targeted and continuous
community awareness, education, and sensitization
about epilepsy through partnerships with the Ministry
of Health and local communities. The primary
workforce managing epilepsy at the frontline includes
COs and nurses. Reviewing and updating training
programs for these groups could help address
existing gaps. Additionally, continued public-
private partnerships are needed to tackle systemic

barriers such as poor infrastructure and the costs of
medication and imaging, among others.

The study team brought together essential partners:
The Addis Clinic's leadership (AMK, EK, PB, MM,
MM), and its network of hundreds of Kenyan primary
healthcare professionals, most of whom are based
in rural western Kenya; Dr. Kwobah, a specialist
psychiatrist from Moi Teaching and Referral Hospital
in Eldoret, western Kenya, whose ties in the medical
community, knowledge of local epilepsy practice
standards and understanding of the local healthcare
system were critical for the project; and neurology
epilepsy specialists (AW, YSM) from the University
of North Carolina, who have experience consulting
with The Addis Clinic and consulted for the study
scientists with expertise in survey development
methodology (RA, PB) and statistics (DSM). Public
health scientist (NAO) and epilepsy specialist (AW)
are the core project team since its inception, grew
up in the region and were crucial in providing insights
into the regional challenges of epilepsy care and
connecting with stakeholders in the local community.

The study has several limitations. There were missing
responses to the survey questions, most notably in
the sixth section regarding the use of telemedicine,
which had a low response rate. Additionally, since
the survey was conducted within health facilities
associated with The Addis Clinic network and Moi
University in Rift Valley, the results may not be
generalizable to represent the broader national
landscape of epilepsy care. As with other surveys,
the accuracy of the responses is difficult to verify.
Lastly, epilepsy diagnosis in this study relied heavily
on reports from patients or their caretakers, and
the study was not designed to independently verify
health information and practice data.

Conclusion

Kenya, like many African countries, faces a high
burden of epilepsy, particularly in rural areas where
healthcare infrastructure is underdeveloped. We
report results from a survey assessing epilepsy care,
resources, and barriers among frontline health

workers in Kenya. Respondents commonly reported
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awareness of the Kenya National Guidelines for the
Management of Epilepsy and experience in epilepsy
care, showing basic knowledge of epilepsy. However,
knowledge gaps were identified. The greatest
reported barriers to epilepsy care include community
beliefs, stigma, and a lack of resources and epilepsy-

trained personnel.

The Addis Clinic provides a unique platform that
proved useful in reaching a broad range of facilities,
including those in rural areas, to conduct an online
epilepsy care survey. This platform and network could
also be leveraged to deliver targeted interventions
aimed at addressing barriers to care, such as improving
access to epilepsy resources, offering in-service
education programs, and providing expert
consultations and support. The knowledge gained
from this study could be used in advancing a "task-
shifting paradigm" that builds the competency of
nonphysician primary care health workers in epilepsy
care, particularly in regions with limited access to

higher-level facilities and specialists.

The survey developed for this study is a tool that can
be utilized for future similar studies in other countries
and regions. The Addis Clinic's partnership with
healthcare professionals at the University of North
Carolina and Moi Teaching and Referral Hospital
(MTRH) serves as an example of a successful
collaboration. We plan to continue using this
collaborative model to work towards improving

epilepsy management in Kenya and beyond.

The Clinical Relevance of the Study

The study informs us of healthcare resources,
limitations and specific regional challenges, and
points to potential strategies to take in an effort to
decrease the epilepsy treatment gap. The study
team aims to continue the collaboration of The Addis
Clinic with healthcare centers to develop interventions

and monitor impact.

Supplementary information

Supplementary Data 1 — The Addis Clinic Epilepsy
Survey Questionnaire — Kenya
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