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Epidemiological surveys indicate that the prevalence of epilepsy is higher in developing countries than in
industrialized countries. Except for neurocystocercosis due to Taenia solium, little is known about possible
underlying causes. This article reports the relationship between epilepsy and onchocerciasis in an
Onchocerca volvulus endemic area in West Uganda. Individuals complaining of seizures were identified by
means of a population census in 12 villages. Active epilepsy was confirmed in 61 of 4743 inhabitants (crude
prevalence rate = 1.3%; age-standardized rate = 1.1%). Distribution of epilepsy in the study area was
clustered, ranging from a prevalence of 0.2% to 3.4% in different villages. Age-specific prevalence was
highest between 10 and 19 years, with a rate of 3.6% for the study area as a whole, and up to 10.0% in
villages of high epilepsy prevalence. The prevalence of onchocerciasis in the 10-19-year-old age group was
assessed by skin-snip biopsy and ranged from 15% to 85% in different villages. Epilepsy was significantly
more frequent in the three villages with the highest levels of 0. volvulus endemicity than in other villages
(P < 0.0001). Serological testing forT. solium infection was positive in one and borderline in three of 53
epilepsy patients tested. The significant correlation between epilepsy and onchocerciasis did not change
when these four patients were excluded from the analysis. These findings suggest a strong association
between epilepsy and onchocerciasis in this area. This could have significant implications for the concept of
morbidity due to 0. volvulus.

Introduction
In comparison with figures from industrialized coun-
tries, higher prevalences of epilepsy have been re-
ported in studies from developing countries (1).
Apart from neurocystocercosis due to Taenia
solium, which is of relevance in some regions, little is
known about specific causes to explain this differ-
ence (2). In Kabarole district, West Uganda, a high
frequency of patients with epilepsy has been ob-
served (3), and in one study this was related to the
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occurrence of onchocerciasis (4). However, this pre-
liminary investigation has been criticized for a
number of shortcomings (5). Epidemiological data
from a population of 4700 living in a neighbouring
subcounty of the same endemic focus are presented
in this article.

Materials and methods
The study was carried out in the Kabende parish of
Kabarole district, West Uganda, during the period
March-June 1994. According to a government cen-
sus, the parish had 4389 inhabitants in 1992. Its east-
ern boundary is formed by the Sogohi river, a habitat
of Simulium neavei flies, the local vector for
onchocerciasis (6). Towards the west, the parish is
adjacent to the West Ugandan rift valley. Vegetation
in the western parish consists mainly of grass and
agricultural plantations, and no significant transmis-
sion of Onchocerca volvulus has been found along
the small rivers towards the rift valley. People in
Kabende are subsistence farmers and also earn in-
come from work in a nearby tea plantation.

A complete house-to-house census was carried
out, assessing the population of each village and the
age, sex, and ethnicity of inhabitants, as well as the
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duration of residence of the households. This was

performed by elected representatives of the 12 vil-
lages of Kabende after the investigations had been
discussed with them and community leaders. During
the census, each household was asked if they had any

cases of epilepsy, using the term for this condition in
the local language without further specification. All
persons thus identified were invited to present them-
selves at a nearby health centre for examination,
together with an informant who had observed the
seizures. Those who did not come to the health cen-

tre during the first two months of the study were met
at a central location of their village or were visited at
their homes. Patients who presented themselves di-
rectly at the health centre without having been regis-
tered as epileptic during the census were confirmed
as inhabitants of the study area by use of the census

list that had been compiled.
A full medical history was obtained for the de-

scription, onset, and course of seizures, as well as for
other illnesses and the patient's development. All
interviews were conducted by a native Rutoro
speaker (GA or CM), together with a doctor trained
in paediatric neurology (CK). All patients also un-

derwent a complete physical and neurological ex-
amination. Active epilepsy was defined as two or

more afebrile seizures during the previous 2 years,
not related to alcohol use, drug intake, or acute ill-
ness (7,8). Crude prevalences of epilepsy were calcu-
lated based on the number of confirmed cases found
by means of the examinations described above.
When appropriate, these rates were also standard-
ized by adjustment to the age distribution of a stand-
ard world population (9, 10).

A serum sample was taken from patients who
gave their consent. Serum samples were stored
at -20°C and screened for T. solium antibodies by
indirect immunofluorescence (IFF) at the Institute
for Medical Parasitology, University of Bonn, Ger-
many. Sera positive by IFT were examined addi-
tionally for Echinococcus spp. by an indirect
haemagglutination assay (IHA).

After completion of the epilepsy investigation, a

skin-snip survey for detection of microfilariae (mf)
of 0. volvulus was carried out in all the study vil-
lages. One village was considered as two for this
purpose, because of its size and geographical hetero-
geneity (villages Nos. 1 & 7; Fig. 1). A random
sample of children and young adults aged 10-23
years who had resided in the study area for 10-19
years was examined at a central place in each village.
This age range was chosen in order to have an age
distribution comparable to that of the patients with
greatest prevalence of epilepsy. For possible
prevalences of mf carriers in the range 10-90%, the
sample size yielded a confidence level >80%, with a

Fig. 1. Map of Kabende parish showing the distribu-
tion of onchocerciasis and epilepsy in the study area
(village numbers refer to Table 1).

confidence interval of ±+10%. Two skin snips were

taken from the buttocks and examined for the pres-
ence of mf after 24 hours' incubation (6). Mass treat-
ment campaigns covering the whole parish have
been carried out since 1991, and all participants had
received ivermectin 10 or 11 months before the sur-

vey. Therefore, a quantitative mf count was not per-
formed. Based on the results of the skin snip survey,
the parish was subdivided into four zones of different
0. volvulus endemicity. Epilepsy prevalences were

calculated for each zone. Tabulation and statistical
analysis were performed using Epi Info, version 5.01
software (11). Differences between proportions
were tested using the Yates' corrected X2 test, or, if
an expected cell value was less than 5, Fisher's exact
test was used (9,11). Differences between the means
of not-normally distributed random variables were

tested using the nonparametric Kruskal-Wallis test
of variance (11). The study protocol was approved
by the Ethical Committee of the University of
Heidelberg, Germany (application No. 136/93).

Results
According to the house-to-house population survey,
Kabende parish had 4743 inhabitants in March 1994
(Table 1). The age distribution corresponded well to
the expected distribution referred to by Fischer et al.
(6; see Table 2), without major differences between
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the villages. Major ethnic groups were Bachiga
(67%) and Batoro (24%), and 422 inhabitants (9%)
were of other origin. Although the proportions of
these groups varied highly among the 13 study vil-
lages, they were quite similar in the four 0. volvulus
endemicity zones (Table 1; see Fig. 1). Batoro house-
holds had been living longer in the area than Bachiga
households (29 ± 17 years, versus 14 ± 10 years; P <
0.01).

A total of 86 individuals were identified during
the house-to-house survey as possible epilepsy pa-
tients. Of these, 62 came to the health centre and 22
were seen in their village- one 18-year-old girl died
from burns before being examined and one 4-year-
old boy could not be traced. Another 29 persons,

who had concealed their condition on the occasion of
the house-to-house survey, presented directly at the
health centre complaining of seizures. Of these 113
patients with possible epilepsy, a history of active
epilepsy was confirmed in 33 female and 28 male
patients (Table 3). Seizures were directly observed in
7 patients, and in 20, fresh burns or resulting scars
suggesting injuries sustained during seizures were
found. At the time of the survey, no epilepsy patients
were receiving antiepileptic treatment. In suspected
epileptic children below 5 years of age, febrile sei-
zures was the diagnosis most frequently assumed
when epileptic seizures were not confirmed. Other
disorders in children were febrile shivers (n = 6),
abdominal cramps (n = 2), and acute respiratory

Table 1: Epidemiology of onchocerciasis and epilepsy in Kabende parish, West Uganda

Onchocerciasis:
Epilepsy:

No. of persons
Mean residential No. of confirmed Observed examined % prevalence

Village Population time (years) patients prevalence (%) (10-1 9-year-olds) of mf carriers

1. Masongora South 440 13 11 2.5 33 85
(134/293/1 3)8 (18/10/29) (4/7/0)

2. Kabende Centre 439 25 15 3.4 29 79
(188/249/2) (38/14/48) (12/3/0)

3. Rwsenene 290 15 9 3.1 30 79
(21/255/14) (34/14/13) (0/8/1)

4. Kasokero 546 20 5 0.9 37 65
(97/375/74) (24/18/21) (1/2/2)

5. Burungu 253 20 3 1.2 35 62
(6/247/0) (35/16/NAb) (0/3/0)

6. Kyabakambya 360 17 2 0.6 28 62
(121/225/14) (27/9/20) (2/0/0)

7. Masongora North 92 13 1 1.1 8 63
(67/25/0) (13/14/NA) (0/1/0)

8. Kamirampango 375 12 2 0.5 33 36
(53/322/0) (23/1 1/NA) (1/1/0)

9. Kaniabuhuka 282 18 3 1.1 27 31
(24/258/0) (39/16/NA) (1/2/0)

10. Kyakabaseke 428 24 4 0.9 30 30
(162/102/164) (32/16/24) (1/1/2)

11. Kyamwirukya 363 12 3 0.8 35 16
(22/319/22) (22/10/11) (2/1/0)

12. Kyanga 416 19 2 0.5 39 15
(221/168/27) (38/13/16) (1/1/0)

13. Kasesenge 459 11 1 0.2 31 15
(19/278/162) (1 1/12/10) (1/0/0)

Females 2 277 NA 33 1.4 161 50
Males 2 466 NA 28 1.1 234 47

Total 4 743 18 61 1.3 395 48
(1135/3 116/492) (29/14/17) (26/30/5) (2.3/1.0/1.0)

a Figures in parentheses refer, respectively,
b NA = not applicable.

to Batoro, Bachiga, and other ethnic groups.
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Table 2: Age-specific, crude, and standardized prevalences of epilepsy in
zones with different Onchocerca volvulus endemicity

Epilepsy prevalence (%) in:

Age Zone 1 Zone 2 Zone 3 Zone 4 All
(years) n (<25%)a (25-50%)a (50.75%)a (>75%)a zones

>40 649 0.6 0 0.6 0.6 0.5
30-39 456 0 0 0 1.8 0.4
20-29 717 0 1.2 0 1.7 0.7
10-19 1128 1.3 2.6 2.6 8.3 3.6
<10 1793 0.2 0.2 0.4 1.4 0.6
All ages 4743 0.5b/0.6c 0.8b/0.7c 0.9b/0.8c 3.0b/2.5c 1 .3b/1 c1c

a Onchocerciasis prevalence.
b Crude prevalence.
c Standardized prevalence.

Table 3: Distribution of clinical diagnoses in 113 pa-
tients presenting with possible epilepsy

Age (years)
All

0-9 10-19 20-29 ¢30 ages

No. of patients with 41 55 9 8 113
possible epilepsy
No. of patients with 10 41 5 5 61
confirmed epilepsy
No. of patients with 31 14 4 3 52
non-confirmed epilepsy

Single seizure 1 2 - - 3
Symptomatic seizures 3 2 - 1 6
Febrile seizures 8 - - - 8
Breath-holding spells 2 - - - 2
Night terrors 2 - - - 2
Headache - 2 - 1 3
Heart disease - 2 3 1 6
Other disorder 8 1 - - 9
Healthy 7 5 1 - 13

disease (one patient). A number of children were
registered as epileptic in the house-to-house survey
and brought to the health centre because their
parents were worried by minor events, e.g. be-
havioural disorders. These children were considered
as healthy, as were patients in whom no clear history
consistent with seizures or with another disorder
could be obtained (n = 4).

A crude prevalence of epilepsy of 1.3% was
found for the whole parish, yielding a prevalence of
1.1% after standardization (Table 2). The age of
patients ranged from 4 years to 58 years (median =
15 years). Most (60%) were born in the village they
were living in at the time of the investigation, and the
median residential time was 14 years. The majority
of patients (67%) were aged 10-19 years. The age-
specific prevalence in this group (3.6%) was consid-

erably higher than that in the general population of
the parish (Table 2). A total of 35 patients originated
from three of the villages (Fig. 1: zone 4). The ob-
served prevalence for epilepsy in these villages was
3.0% for all ages and 8.3% for those between 10 and
19 years of age (Table 2).

Epilepsy was found in all ethnic groups but was
more frequent in the Batoro than in the Bachiga
population (2.3% and 1.0%, respectively; P < 0.01;
see Table 1). However, when analysis by ethnicity was
performed for each village, a significant difference
was obtained in only one (village No. 2). Batoro
households in this village had lived in the area con-
siderably longer than Bachiga households (P < 0.001),
and the prevalence of epilepsy was higher in house-
holds with longer residence in the area (Table 4).

The prevalences of onchocerciasis in the 10-19
year-old age group ranged between 15% and 85%
(Table 1). The highest onchocerciasis rates were
found in the three villages where epilepsy was most
prevalent (Fig. 1: zone 4). Epilepsy prevalence in this
zone was significantly higher than in the other vil-

Table 4: Epilepsy prevalence, by ethnic group and time
of residence of households

Epilepsy prevalence (%):
Time of
residence Batoro Bachiga Others All

s15 years 1.3 0.6 0.6 0.7
(3/235) (12/1 871) (1/182) (16/2300)

>15 years 2.6 1.4 1.7 1.8
(23/888) (18/1 315) (4/240) (45/2443)

P-value 0.34a 0.051 a 0.40b <0.OOl a

a Yates' corrected test.
b Fisher's exact test.

WHO Bulletin OMS. Vol 74 1996364



Prevalence of epilepsy follows the distribution of onchocerciasis

Fig. 2. Epilepsy prevalence, by ethnic group, in zones
of different Onchocerca volvulus endemicity.
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lages (P < 0.0001), and a significant difference was
observed for all ethnic groups when analysed sepa-
rately (Fig. 2). The difference was weaker for chil-
dren aged below 10 years, as well as for subjects aged
20 years or more (P < 0.05; Fisher's exact test), than
for the 10-19-year-old age group (P < 0.0001). The
differences in epilepsy prevalence in zones 1 and 3
(Fig. 1) were not significant, although the prevalence
increased with the level of 0. volvulus endemicity.

Sera were obtained from 53 epileptic patients
and IFT antibody testing for T. solium was positive
in one individual (from village No. 3). Three serum
samples showed borderline results by IFT and were
low positive by IHA for Echinococcus spp. (from
villages Nos. 1, 2, and 11). When these four patients
were excluded from data analysis, the above results
were not affected.

Discussion
The diagnosis of epilepsy is essentially clinical, and
thus its accuracy depends on the efforts of the exam-
iner. In this study we followed, with some modifica-
tions, the protocol used in most recent investigations
of epilepsy prevalence in developing countries, uti-
lizing a population-wide screening survey combined
with a confirmatory examination of those identified
by the screening (1, 7, 12). With this protocol, in
about half of the patients identified in the initial
house-to-house survey the diagnosis of epilepsy was
not confirmed after a thorough history and clinical
examination. The prevalence of epilepsy found was
lower than the 8% reported in the survey by Kipp
et al. (4) in a neighbouring area. Their investigation

was carried out as a rapid assessment, without a con-
firmatory examination, and the extremely high rate
reported probably was higher than the true preva-
lence.

All epilepsy surveys face the problem that a
number of affected patients are not identified be-
cause they are afraid to make their disease public.
The fact that 29 patients first concealed their com-
plaints is evidence that this fear may have played a
role also in our study. The local concept of epilepsy
also seems to correspond mainly to generalized
tonic-clonic seizures (13). Other seizure types with a
more subtle clinical appearance may have been
missed. These factors can result in underreporting,
and thus our reported prevalences may represent an
underestimate. However, the rate of 3.0% observed
in a part of the study area is still remarkably high,
even compared with reports from other developing
countries (1). Furthermore, the overall prevalences
of 1.3%, as a crude rate, and 1.1% after standardiza-
tion are well above those from industrialized coun-
tries (14).

An unusual age distribution of epilepsy with a
marked peak in its frequency between 10 and 19
years of age was observed. Studies giving age-specific
rates report only minor differences across age groups
(7,14-16). This finding may indicate that the nature
of the epileptic disorders in the study area is differ-
ent from that found elsewhere. Clinical data from
two other areas in Africa with a high prevalence of
epilepsy give indirect evidence of an age distribution
similar to that which we have reported here (17, 18).

Our study demonstrates a geographical associa-
tion between high prevalences of epilepsy and
onchocerciasis. The unusual age distribution of epi-
lepsy patients, the age at seizure onset, as well as the
tendency of the frequency of epilepsy to increase
with the residence time in the area, are consistent
with a causal connection between the build-up of 0.
volvulus infection and the onset of epilepsy. Al-
though epilepsy prevalences differed between the
two major ethnic groups, this may have arisen be-
cause the Batoro patients had, on average, been resi-
dent in the area for a longer time than Bachiga.

Serological investigation did not produce evi-
dence that neurocystocercosis is of major impor-
tance in the study area. Arbovirus infections or other
unknown pathogens could have a distribution similar
to onchocerciasis and therefore cannot be excluded
as etiological agents on the basis of the data pre-
sented here. When arbovirus infections were investi-
gated in a Liberian epilepsy focus, no relationship
with epilepsy was found (18,19).

In conclusion, our findings further corroborate
earlier suspicion and recent observations of an asso-
ciation between onchocerciasis and epilepsy (4, 20).
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They still, however, do not provide conclusive evi-
dence that epilepsy can be caused by infection with
0.. volvulus. Mass treatment with ivermectin has now
been carried out for 4 years, and vector control
measures possibly will soon interrupt the transmis-
sion of onchocerciasis in the study area. If successful
control of onchocerciasis were to be followed by a
fall in the prevalence of epilepsy, this would lend
additional credibility to the positive correlation re-
ported in the present article.
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Resume
La prevalence de I'epilepsie suit la
distribution de l'onchocercose dans
un foyer situe dans l'Ouest de
l'Ouganda
Les enquetes epid6miologiques montrent que la
pr6valence de l'6pilepsie est plus forte dans les
pays en d6veloppement que dans les pays indus-
trialises. On connalt mal les causes de ce
ph6nomene, si l'on excepte la neurocysticercose
due a Taenia solium. Cet article rapporte les
resultats d'une 6tude sur la relation entre 6pilepsie
et onchocercose r6alis6e dans une r6gion de
l'Ouest de l'Ouganda ou Onchocerca volvulus sevit
a l'etat endemique.

Au total, 115 personnes souffrant de convul-
sions ont ete recens6es dans 12 villages de la
paroisse de Kabende, district de Kabarole, dans
l'Ouest de l'Ouganda. Une anamnese complete a
permis de confirmer 61 cas d'epilepsie sur les 4743
habitants de la zone 6tudiee, soit une prevalence
brute observee de 1,3% (1,1% apres ajustement
sur l'age par rapport a une population mondiale
standard). Les cas d'epilepsie 6taient regroup6s
par grappes dans la zone etudi6e, avec une
prevalence allant de 0,2% a 3,4% selon les villages.
La pr6valence sp6cifique de l'age 6tait maximale
chez les 10-19 ans, avec une valeur de 3,6% pour
1'ensemble de la paroisse et jusqu'a 10,0% dans les
villages les plus touch6s. Des cas ont ete trouves
dans toutes les tribus, mais plus frequemment dans
l'un des deux principaux groupes ethniques. Les
menages de cette tribu r6sidaient en moyenne

depuis plus longemps que les autres dans la region,
et 1'6pilepsie 6tait plus fr6quente chez les r6sidents
de longue date.

La prevalence de l'onchocercose chez les
10-19 ans a ete 6valu6e au moyen de biopsies
cutanees; elle 6tait de 15% a 85% selon les vil-
lages. L'epilepsie 6tait significativement plus fre-
quente dans les trois villages ayant les taux les plus
eleves d'endemie a 0. volvulus (p < 0,0001). La
s6rologie de l'infection a T. solium 6tait positive
dans 1 cas et douteuse dans 3 cas parmi les
53 sujets 6pileptiques test6s. La relation entre
6pilepsie et onchocercose n'6tait pas modifi6e
lorsque ces 4 patients etaient exclus de I'analyse.

En conclusion, ces observations d6notent une
forte association entre l'epilepsie et l'onchocercose
dans cette region d'end6mie. L'epilepsie y pr6sente
une distribution par age atypique qui pourrait etre
compatible avec la mont6e des taux d'infection par
0. volvulus dans la population. Une telle associa-
tion pourrait avoir des repercussions importantes
sur le concept de morbidit6 due a 0. volvulus.
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