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Abstract: Background: Epilepsy is a real public health problem in the world. Epilepsy is a cause of excess mortality and is a
major cause of stigmatization and/or social discrimination. Given the existence of a link between onchocerchosis and epilepsy
mentioned in previous studies. Objective: The main objective of this study is to determine the prevalence of epileptics in the
endemic onchocerciasis focus in the Kafubu health zone in Haut Katanga/DRC. Method: This is a cross-sectional descriptive
study. The sample size consisted of 500 households for a total population of 3451 inhabitants. Result: The number of epileptics
was 93, ie a prevalence of 2.7%, of which 54% were female and 46% male; the average age of onset of epilepsy was 10.4+3.7
years. 5.4% of people living with epilepsy reported visual impairment. The village most affected by epilepsy was Sambwa, with
agriculture as the main activity of the heads of households of epileptics in all the villages. Conclusion: The management of

epilepsy with antiepileptics and good nutrition can reduce the morbidity and mortality observed in our environment.
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1. Introduction

Onchocerciasis (OC) is a parasitic disease caused by a
filaria, onchorcerca volvulus (OV), transmitted by Diptera
belonging to the genus simulium. These insects breed in
fast-flowing rivers. The normal lifespan of an adult worm can
extend up to 10 to 15 years; We commonly observe
dermatological forms,,, ocular forms and complicated
neurological forms reported with increasing frequency in
children under 5 years of age in some regions of sub-Saharan
Africa [1-4]. The possible existence of a third complicated
neurological form, called neurological and/or
neuro-developmental deficits (ENDD) epilepsy syndromes [5],
can have serious consequences for global health, since
millions of people are infected with the OVVO, almost
exclusively in developing countries. This threat is worsening
for several hundreds of millions of people, especially in Africa,
where the number of people affected is up to 37 million.

Epilepsy is a brain disorder characterized by a persistent

predisposition to produce epileptic seizures [6]. Epilepsy is a
real public health problem in the world [7]. The adjusted
prevalence of epilepsies varies from 2.7 to 17 per 1000 in the
world, and from door to door from 2.2 to 41 per 1000 and the
incidence varies from 16 to 51 per 1000, except in Chile where
it varies from 111 per 100,000 (Pion et al. 2009) [5]. In the
DRC, the province of Haut-Katanga nearly 2,317 are infected
and live with epilepsy. Epilepsy is a brain disorder
characterized by a persistent predisposition to produce
epileptic seizures [14]. Epilepsy is a cause of excess mortality
and is a major cause of stigmatization and/or social
discrimination [8]. The possibility of an association between
CO and epilepsy was raised in the 1930s following
observations made during surveys carried out in the state of
Chiapas, Mexico [9]. It is only in the last ten years that
specific studies have been carried out to try to clarify the
existence of this link. Some of this work aimed to evaluate the
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relationship at the community level between the prevalence of
OC and epilepsy, this is what must be commented on [10, 4].
The main objective of this study is to determine the prevalence
of epilepsy in an endemic area in OC in the Kafubu Health
Zone in Haut-Katanga.

2. Research Method
2.1. Study Site and Population

First, confirm that you have the correct template for your
paper size. This template has been tailored for output in A4
paper size.

A descriptive cross-sectional study was carried out in the
health areas of Makulu and Sambwa. The study population
was made up of households in these health areas. Heads of
households responded to a questionnaire presented by the
interviewers. The interviewers who went household by
household conducted the questionnaire, it included questions
on general, socio-demographic, and epilepsy-related data (see
questionnaire number, on page number). To achieve authors’
objective, authors used the Global Positioning System (GPS)
device whose brand is STRES 62S, Garmin model, for data
collection of data from households or people with epilepsy.
Authors opted for convenience sampling and two health
centers out of the 12 in the health zone were selected. Authors
applied exhaustive sampling for the selection of localities and
households. The sample size was calculated using the
following formula:

n=2>PQ/d*
This had given a population to be surveyed of 3451 people.
2.2. Inclusion Criteria and Data Collection

The template is used to format your paper and style the text.
All margins, column widths, line spaces, and text fonts are
prescribed; please do not alter them. You may note
peculiarities. For example, the head margin in this template
measures proportionately more than is customary. This
measurement and others are deliberate, using specifications
that anticipate your paper as one part of the entire publication,
and not as an independent document. Please do not revise any
of the current designations.

For our part, the state of epilepsy was determined according
to the International League Against Epilepsy [11]. And the
subject should have had at least two unprovoked seizures
occurring at least 24 hours apart [11]. The status was
confirmed by a physician from the study area (announced
while the physician was accompanying the respondent), but
also by the principal investigator, taking into account the
diagnostic criteria for epilepsy according to the ILAE and this,
after anamnesis and/or clinic. All study participants were
recruited through an active search in local rural health centers,
public announcements using a megaphone, announcements,
and meetings with community leaders.

Any head of household living in the health areas of Makulu
and Sambwa was eligible for the study after his informed and

Prevalence of Epileptics in an Endemic Onchocerciasis Focus in Haut-Katanga/DR Congo

signed consent or that of his guardian if the head of household
is > 18 years old. The data related to our study was collected at
the level of the 2 Health Centers of the Kafubu Reference
Health Zone for a period of 6 days from April 2 to 8, 2018. We
had put in place the following mechanisms in with a view to
guaranteeing their quality: (i) A detailed guide setting out the
objectives, sampling procedures, data collection techniques
and methods of recording the various observations, the
disposition of the research team. (i7) The investigators were
chosen, through a short interview among community members
and students from the Lubumbashi School of Public Health.
(iii) Interviewers were trained based on the interviewer's
manual for one day. (iv) Pre-testing of our data collection
instruments (questestionnaires and use of the GSP device).
Two supervisors under the coordination of the principal
investigator regularly supervised the investigators.

2.3. Data Processing

The data were encoded and analyzed using Excel 2010 and
Stata 3.1 software. The proportion of cases in the exposed
populations determined the prevalence of epileptics. The data
was collected through a questionnaire and included the
following variables: The mapping of epileptics around the
river was developed by GSP. Measures of central tendency,
such as the mean, for quantitative data moreover, the median if
extreme values exist, were also calculated. Thus, we were able
to calculate the average age of epileptics and the average age
of onset of the epileptic seizure.

2.4. Ethics Statement

Community consent was obtained from the chiefs of the
two villages. Most of the recruits participating in the study did
not have the ability to read, informed consent was obtained
verbally from the respondent himself or from his guardian,
when the respondent was 17 years of age at most. Consent
from all respondents under the age of 18 was obtained
verbally.

3. Findings

3.1. Geographic Coordinates, Prevalence, and Demographic
Characteristics of Participants

More than three-thirds (78.3%) of people living with
epilepsy lived in strategic geographical areas in relation to the
Study Area, including the Kafubu River, Sambwa and Makulu
health centers. The overall prevalence of epileptics in this
Zone endemic to OC in onchocerciasis was 2.7% (95% CI:
2.1-3.4), the locality most represented or affected by epilepsy
was Sambwa (30%) epileptics followed by Makulu (21%) and
Munama (19%). We found that the proportion of epileptics
with nodules was (6.5%). The female sex of the epileptic
patients was preponderant (54%) with an average age of 16.6
(+4.8 years). It should also be noted that the mean age at the
onset of epileptic seizures was (10.4+3.7 years). Most of the
heads of the household of epileptic patients were farmers
(87%) while the job most practiced by the epileptic patients
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themselves was driving (motorcyclists), that is, 7.5%.

Table 4. Visual complications, Invermectin coverage and Invermectin
coverage in epileptics.

Table 1. Geographic coordinates prevalence and demographic
characteristics of participants.
Settings n (93) %
Epilepsy
Yes 93 2,7
No 3358 97,3
Geographic coordinates
Sambwa 28 30
Makulo 20 22
Kinama 18 19
Other areas 27 29
Shapes
Epilepsy with nodule 6 6,5
Epilepsy without nodule 87 93,5
Sexe
Female 50 54
Male 43 46
Guardians profession
Cultivators 81 87
Trader 8 8.6
Function public 4 43
Patient occupation
Bikers 7 7.5
Farmer 86 92.5
Unemployed 79 84.9

Settings n (99) %
Visual complications

Yes 5 5.4
No 88 94.6
Invermectin coverage

Yes 37 39.8
No 56 60.2
Mectisan coverage

Yes 43 46,2
No 50 53,8

Table 2. Mean age (vears) of onset of seizures and current epileptics.

Settings Means £ ET

16.6 + 4.8 years
10.4 + 3.7 years

Average age
Average age at onset of seizures

3.2. Clinical Presentations of Epilepsy

The clinical form of the main epileptic seizures most found
in this part of Kafubu was the form of generalized tonoclonic
seizures (49.5%), followed by partial seizures secondarily
generalized with loss of knowledge (26.9%). The study had
reported that certain absence seizures had occurred a few
weeks after the first symptoms before a delay in weight and
mental development appeared in a family setting (15.1%).

Table 3. Clinical presentations of epilepsy.

Settings n (93) %
Form seizure clinics

Tonococlonic generalized 46 49.5
Partial secondarily generalized with loss 25 26.9
of knowledge

Uncategorized 22 23.7
Malnutrition

Yes 14 15.1
No 79 84.9

3.3. Visual Complications, Invermectin Coverage in
Epileptics, and Evolution of Invermectin Intake by
Families

In our study, the proportion of people with impaired vision
was (5.4%). The intake of ivermectin and Mectasan in
epileptics was respectively (39.8%) and (46.2%).

4. Discussion

We conducted a cross-sectional descriptive study on the
prevalence of epilepsy in the endemic focus of onchocerciasis
in Haut-Katanga to define the baseline characteristics of
epilepsy in an area endemic to OC in the DRC. Our results
provide insight into the prevalence of epilepsy in such a zone.
The prevalence found in our study was (2.7%), which was
higher than the global prevalence of (1%) (WHO 2014) [12].
Our results do not agree with the literature because in a
door-to-door survey in sub-Saharan Africa in 13 countries.
Pious had found a prevalence of 1.5%. Newell ED,
Vyungimana F, Bradley JE. in Burundi had found a prevalence
of 1.3% including 81.8% of onchocerciasis [13]. Our results
also confirm those obtained in West Africa by Kipp et al.
(1996) [10], where the prevalence of epilepsy was also high,
ranging from 40 to 80 per 1000 people. However, we also
sought the existence of a confounding factor; the same
observation was made by PION Sébastien in 2009 [5], in East
and Central Africa where the prevalence of epilepsy ranged
from O to 8, 7%, and this change in the prevalence of epilepsy
increased by 0.4% for each 10% of the prevalence of
onchocerciasis. Colebunders R et al.[14] made the same
observation in 2016, in the Titule health zone in Province
Orientale, in the health district with a prevalence of 2.3%.
Kaiser Christophe confirmed the same hypothesis by
evaluating the incidence of epilepsy in an area endemic for
onchocerciasis in western Uganda over a period of 4 years,
where the incidence rate was 2015 per 100,000 people. -years.
This high prevalence was felt more in three localities, namely
Sakania, Mukonkorimba, and Kiposa, and a certain number of
questions arise that would explain this rise in prevalence. We
do not know if it is because the main activity of the heads of
household was agriculture 87% and that the parents take their
children to the forest taking advantage of the river as a source
of water for bathing, washing, drinking, and other activities.
Forgetting that this is the right environment for blackflies and
that the latter are contaminated there by prolonged exposure in
the forest? Or because the fields of heads of households are
located along the Kafubu rivers and with the puddles, dykes,
and swamps of this river, which would constitute a source of
blackflies and thus increase the number of bites per day? Or
because these villages are far from the data centralization site,
Sambwa, and there the environment is conducive to pig
farming due to the many tributaries of Kafubu that would
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develop cysticercosis? We tried to look for confounding or
favoring factors, although these factors were not questioned
during the surveys because they were not part of the
questionnaire. Therefore, people living near and along the
Kafubu Rivers may be more likely to consume freshwater
crabs and therefore could be exposed to Paragonimus
infection than people living further away from the river. In fact,
Paragonimus is a parasitic infection that is one of the main
causes of epilepsy in certain regions. A study was conducted
in Mbama in Cameroon and confirmed this (Pion, 2014) [5].
Other hypotheses can be envisaged, such as specific practices
relating to distocystic deliveries at health centers. But because
the population of the different villages belongs to the same
ethnic group, these practices are probably similar in different
villages, this hypothesis does not constitute a reason that is
likely to explain the geographical variability of the prevalence
of epilepsy in this region. ‘Grand mal’ epileptic seizures with
generalized loss of consciousness are the most frequent
clinical presentation in our study and not head shaking. This
finding agrees with that found in the literature in Province
Orientale by Colebunders R, et al. 2016 [14], in the health
zone of Titule and Dingila which also presented generalized
epilepsy without shaking of the head. The question remains on
the true pathogenesis of the disease (neurotropic virus?
symbiont of microfilariae (Wolbachia)? transmitted by
blackflies? We also observed a small proportion of the
ivermectin distribution (39.8) in the epileptics, which did not
exceed 50%, also accompanied by a small proportion of
epileptics treated with Mectasan (46.2%). However, an
observation had been made In the field; in people with
epilepsy who regularly took their Mectizan tablets, seizures
had to be spaced out or even rare in southern Sudan and
northern Uganda (Kaiser et al., 2011); unfortunately, the link
between iverctim treatment and epilepsy is not clear so far.
Ivermectin positives were not proven by Twun Danso in 2004
[15] during his study saying that ivermectin does not cross the
blood-brain barrier therefore it has no anticonvulsant effects
and he estimates that only one in two million people with
epilepsy in Africa have been treated with ivermectin. Vision
disorders have been observed with 5.4%; this would be
explained by the fact that, in addition to other causes that can
lead to blindness, it is important to think also of onchocerciasis;
which would be part of the discussion among the causes that
would lead to blindness in an endemic area of onchocerciasis.
This observation was suggested by Newland in 1991 [16],
during a study carried out in a plantation in Liberia where the
presence of intraocular microfilariae was 29% with 2.4% of
blind people, and this in a region endemic in onchocerciasis.

5. Conclusion

This study aimed to determine the prevalence of epilepsy in
the endemic focus in Onchocerciasis to detect a typical form of
epileptic seizures called nodding of the head. The prevalence
was 2.7% and the most common clinical form of epilepsy is the
generalized seizure with loss of consciousness; this form is
quite different from that found in western Uganda and southern
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Sudan. Several causes of this prevalence are still to be
researched, namely cysticercosis, given the large number of
pigs, paragonimus parasitic infection, an important cause of
epilepsy in certain regions of Africa. The association with
onchocerciasis has yet to be investigated, as the true cause of
epilepsy is not yet understood. Increasing the coverage of
ivermectin and using larvicide can stop outbreaks.
Onchocerciasis control programs have shifted from the use of
larviciding/ivermictin insecticides. Very little research has been
conducted on black flies. Treatment of epilepsy with
antiepileptics and good nutrition can reduce the morbidity and
mortality seen in Kafubu. There is an urgent need to improve
patient care and organize support for affected families. Authors
need to combat stigma and misconceptions; Authors need better
access to antiepileptic drugs and develop services and
participation of community workers. In short, epilepsy poses a
real public health problem which urgently calls for a control
programme.
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