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Abstract

Background Epilepsy remains a significant public health concern in Tanzania, with affected individuals enduring
stigma, whether through actions or perceptions. Myths, misunderstandings, and misconceptions about epilepsy have
persisted due to a multitude of factors. Here, we assessed attitudes and perceptions toward epilepsy in Mahenge.

Methods A cross-sectional study utilising a mixed-methods approach was undertaken in eight villages in the Ulanga
district of Mahenge, integrating a semi-structured questionnaire and focus group discussions (FGDs). The question-
naire involved 778 community members, and 15 FGDs were conducted (seven groups with people with epilepsy

and eight without). Descriptive statistics, chi-square, and logistic regression were used for quantitative analysis,

while we used NVivo version 14 for thematic analysis of qualitative data.

Results Of 778 participants, over half were women (425, 54.6%) with a median age of 41 years (IQR: 30-55) and most had
completed primary education (79.9%). The majority of participants were aware of epilepsy (96.8%), yet they displayed low
knowledge (51%), negative attitudes (45.5%), and perceptions (42.1%) towards the disorder. A low level of understanding
was significantly associated with negative attitudes (Adjusted Odds Ratio [AOR]=1.89, 95%Cl: 1.41-2.53) and perceptions
(AOR=3.22, 95%Cl: 2.05-5.04) towards epilepsy. In the qualitative analysis, often hereditary factors and infections were
named as causes of epilepsy, along with misconceptions involving witchcraft and divine punishment. There was also a
misconception about the contagiousness of epilepsy. Traditional healers were often the initial point of treatment. Epilepsy-
related stigma was evident, with individuals with epilepsy facing derogatory labels, social isolation, and barriers to educa-
tion. Lastly, there was a lack of understanding regarding a possible association between epilepsy and onchocerciasis.

Conclusions Despite high awareness of epilepsy, there is insufficient understanding, negative attitudes, and percep-
tions, including misconceptions and stigma about this neurologic condition. Community-based education pro-
grammes are essential for promoting proper healthcare-seeking behaviour and dispelling myths.
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Background

Epilepsy remains a prevalent neurological condition,
impacting over 50 million individuals globally [1]. The
majority of people with epilepsy, around 80%, live in low-
and middle-income countries [1]. While its causes are
diverse and not fully elucidated, studies have highlighted
brain infections, severe head trauma, and perinatal factors
as primary risk factors for epilepsy in these settings [1-3].
Parasitic infections like onchocerciasis, neurocysticerco-
sis, cerebral malaria, echinococcosis, and toxoplasmosis
have been linked to epilepsy in endemic regions [2, 3].

A high prevalence of epilepsy has been reported in
regions where onchocerciasis is prevalent, particularly
with suboptimal onchocerciasis elimination programmes
[4—6]. The term “onchocerciasis-associated epilepsy”
(OAE) was introduced to describe this connection in
onchocerciasis endemic areas [7]. Globally, it is estimated
that over 381,000 individuals are affected by OAE, pre-
senting with various phenotypes, such as the nodding
and nakalanga syndromes [8, 9].

Studies across five African nations, Tanzania, Kenya,
Uganda, South Africa, and Ghana, showed epilepsy
prevalence rates ranging from 7 to 15 cases per 1000
individuals [3]. Tanzanian studies have reported epi-
lepsy prevalence ranging from 2.2 to 37.1/1,000 people,
with prevalence in rural areas higher than in urban areas
[10-12]. Onchocerciasis-endemic foci, notably Ulanga
(Mahenge), are of significant interest due to previous
reports of an association between onchocerciasis and
epilepsy, including nodding syndrome [13—-16]. The exact
mechanism by which onchocerciasis could trigger epi-
lepsy remains unclear [17]. Mahenge is one of Tanzania’s
eight onchocerciasis foci, with the condition being highly
prevalent since the 1960s [18, 19]. In this area, a peculiar
head-nodding syndrome, accompanied by seizures and
psychotic episodes among children with epilepsy, was
first reported in 1965 [20, 21]. Subsequent studies from
Mahenge have highlighted a mounting epilepsy burden
alongside persistent onchocerciasis transmission [14, 15].

People with epilepsy encounter psychological, intellec-
tual, physical, and social constraints, potentially leading
to long-lasting disabilities and in severe cases, fatal inci-
dents such as drowning, burns, sudden death or suicide
[22, 23]. Despite its significant impact, epilepsy is often
misunderstood and stigmatised due to persistent misun-
derstanding, negative attitudes, and perceptions [24, 25].
A 2019 socio-anthropological study in Mahenge focused
on the knowledge, attitudes, and perceptions surround-
ing epilepsy. The investigation uncovered misconceptions
about the causes, a lack of awareness regarding the asso-
ciation between onchocerciasis and epilepsy, instances
of discrimination and stigmatisation, and a lack of edu-
cational opportunities [26]. The study was not designed
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to quantify to what extent these factors persisted in this
community. We now aim to quantify the magnitude/lev-
els of community awareness, knowledge, attitudes, and
perceptions toward epilepsy in the Ulanga district. The
findings may serve as a basis for developing a commu-
nity-based epilepsy awareness campaign, which could
be incorporated into the ongoing onchocerciasis control
programme.

Materials and methods

Study setting

The setting was the Ulanga district in the Morogoro
region. The district is bordered to the east by the Lindi
Region, to the south by the Ruvuma Region, and to the
north and west by the Kilombero District [27]. Ulanga
district covers an area of 24,460 square kilometres
divided into 59 villages, with an approximate popula-
tion of 265,000 [27, 28]. The district is mountainous with
fast-flowing rivers favouring the breeding of Simulium
damnosum s.], a vector for onchocerciasis. The economic
activities of Ulanga include small-scale farming, animal
husbandry, and mining. The Ulanga district was selected
due to the high prevalence of epilepsy and onchocercia-
sis despite more than 25 years of ongoing community-
directed treatment with ivermectin (CDTI) [14, 15, 29].

Study design

This community-based cross-sectional study was con-
ducted between August and September 2023 using con-
current triangulation mixed data collection methods.

Study population

The population consisted of Mahenge residents who were
18 years or older, able to communicate, and willing to
participate in the study.

Sample size and sampling procedure

Quantitative

The sample size for the quantitative survey was esti-
mated using the infinite population formula for propor-
tion, (n=2°P(100-P)/¢?) [30]. In this formula, # is the
minimum required sample size; z is the standard normal
deviate, which is 1.96 for a 95% confidence level; P is the
proportion of the exploratory variables, set at 50% to
yield the maximum sample size given a 5% type one error
rate; and € denotes the margin of error, set at 5%. We con-
sidered a design effect of 2 and a 10% non-response rate
to account for heterogeneity between the study villages.
The total sample size was 845 community members.

We used the multistage sampling technique, described
in detail in Fig. 1. Before sampling, the villages were strat-
ified based on onchocerciasis and epilepsy, which in this
area are endemic to high, moderate, and low. Then, eight
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Fig. 1 Flowchart of sampling procedures

villages (three from high endemicity, three from moder-
ate, and two from low) were randomly selected. In each
of the selected villages, a total population was obtained
to determine the total number of participants for recruit-
ment per selected village. At the village level, households
where participants live were chosen randomly, with the
village with more residents contributing to a higher num-
ber of participants and vice versa. 778 community mem-
bers were recruited. Two of the villages selected (Msogezi
and Mzelezi) were involved in previous studies, including
an epilepsy surveillance system [14].

Qualitative

The eight villages sampled for the quantitative survey
were selected purposefully for the qualitative part. Two
FGDs were conducted in each of the selected villages, with
participants grouped based on their epilepsy status; one
group comprised individuals with epilepsy, while the other
group included those without epilepsy to ensure freedom
of expression during the discussions. Between 8 and 12,
either males or females were selected for each FGD.

Data collection

Quantitative

A structured questionnaire was used to collect data among
study participants. Data were collected electronically on

tablets and computers through the open-source soft-
ware Open Data Kit (ODK) [https://opendatakit.org/].
The questionnaire had four sections: socio-demographic,
awareness and knowledge, attitudes, and perceptions
toward epilepsy. Data were collected in Kiswahili. English
and Kiswahili versions of the questionnaire are supplied as
additional files 1 and 2.

Qualitative

The interview guide, comprised of open-ended questions,
was formulated to explore the respondents’ knowledge,
attitudes, and perceptions toward epilepsy in the commu-
nity. The guide had six sections exploring general health
problems affecting the Mahenge community, information
about epilepsy and onchocerciasis, knowledge, attitudes,
and perceptions about epilepsy, and recommendations
for improving onchocerciasis and epilepsy services in
Mabhenge. Fifteen FGDs (seven with people with epilepsy
and eight with people without epilepsy) were held in the
eight selected villages at their village offices in Kiswabhili.
The FGDs lasted about 45 min to an hour, and with the
participant’s consent, the FGDs were audio-taped. Data
collection stopped upon reaching saturation point, as
repetitive information emerged frequently. Participant
study numbers replaced names to maintain confidential-
ity. English and Kiswabhili versions of the interview guide
are provided as additional files 3 and 4.
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Quality control

The questionnaire was pre-tested among the 25 commu-
nity members in Mahenge, and the interview guide was
pre-tested in two FGDs, each with people with and with-
out epilepsy in Vigoi village. Pre-testing aimed to check
the flow of the questions and participants’ understanding
of the questions. The results of pre-testing were used to
improve the tools before data collection.

Data management and analysis

Quantitative

Cleaned data were exported into STATA version 17
(Stata Corp Inc., TX, USA) and R. version 4.0.3 (R Core
Team 2020, Vienna, Austria) for analysis. The categori-
cal variables were summarised using descriptive statis-
tics into frequencies, which were reported as proportions
with associated 95% confidence intervals (95%CI). In
contrast, continuous variables were summarised using
either means (with 95%CI) or medians (with interquartile
range [IQR]). We used Pearson’s chi-square test to com-
pare proportions between groups, and its p-values were
employed with a 5% significance level.

Eleven questions with 34 correct responses were used
to measure knowledge and then analysed using a scor-
ing scale. After assigning one score for correct answers
and zero for incorrect ones, the sum of responses were
obtained and categorised into two groups of knowledge
scores: low knowledge (corresponding to scores equal
to or below the median) and high level of knowledge for
scores above the median.

Attitudes and perceptions were assessed using thir-
teen-items with a five-point Likert scale. Cronbach’s
alpha statistic determined the reliability of the scores in
assessing attitudes and perceptions, where the assess-
ment of items fitted in the model was done and excluded
variables that were found with low correlations with oth-
ers to improve Cronbach’s alpha value. For every par-
ticipant, cumulative scores ranging from 13 to 65 points
were computed for the attitude and perception items.
Then, the median attitude scores were used to categorise
attitudes and perceptions into positive (scores above the
median) and negative attitudes/perceptions otherwise.

Univariate and multivariate logistic regression analyses
were employed to assess the predictors for KAP. Inde-
pendent variables with a p-value<0.25 in the univariate
analysis were included in the multivariate analysis. The
backward elimination method was used to determine the
minimal model with the best fit, while comparisons of
the models were done using the loglikelihood ratio test.
Variables with p-values<0.05 were deemed statistically
significant, and the estimates with corresponding 95%Cl
indicated the strength of the association.
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Qualitative

The qualitative data analysis was conducted using the
thematic framework approach with NVivo 14 (QSR
International Pty Ltd., Cardigan, UK). Initially, VPM,
ISM, PFM, and RK transcribed the audio data verba-
tim to obtain a textual format. Subsequently, the inves-
tigators (VPM and PFM) read the transcripts multiple
times to familiarise themselves. The transcripts were
then imported into NVivo, where information was coded
inductively to generate initial codes and patterns among
the codes were identified and merged to form themes and
subthemes. These themes were subsequently reviewed
and compared with the dataset to ensure their significant
data representation. Lastly, the themes were defined and
labelled.

Definition of key terms

Awareness was defined as the extent to which commu-
nity members are informed about epilepsy or have heard
about it, regardless of their depth of understanding.
Knowledge, in the context of epilepsy, was defined as the
actual understanding or familiarity possessed by com-
munity members, representing the depth and accuracy
of information. Community members with a knowledge
score at or above the median, indicating a deeper and
more accurate understanding of epilepsy, were defined
as having high knowledge. Conversely, those with scores
below the median, reflecting a less comprehensive or
accurate understanding, were described as having low
knowledge. Attitude was referred to as individuals’ feel-
ings and beliefs towards epilepsy, with negative attitudes
defined as biased or discriminatory beliefs, feelings, or
behaviours held by individuals or communities toward
people with epilepsy. Perception was defined as individu-
als’ interpretations or subjective views of epilepsy, with
negative perceptions referred to as misconceptions, ste-
reotypes, and stigmatising views leading to discrimina-
tion and social exclusion.

Results

Quantitative survey

Socio-demographic characteristics of the study participants
Seven hundred seventy-eight people participated, with
a median age of 41 years (interquartile range (IQR) of
30-55), achieving a response rate of 92.1% (778/845).
Females comprised 54.6% of the participants. The major-
ity (79.9%) of the participants had completed primary
school education and were engaged in farming (Table 1).

Awareness of epilepsy among participants
Table 2 presents variables associated with participant’s
awareness of epilepsy. Of the 778 respondents in the
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Table 1 Socio-demographic characteristics of the study
participants (n=778)

Variable n (%) 95% CI
Sex
Males 353 (45.4) 41.8-489
Females 425(54.6) 51.1-58.2
Age (years) 41, (30-55)?
18-35 (Young adults) 301 (38.7) 353-42.2
36-55 (Middle-aged adults) 292 (37.5) 34.1-41.0
> 56 (Older) 185 (23.8) 20.8-26.9
Education level
Never attended school 69 (8.9) 7.0-11.1
Primary school 622 (79.9) 77.0-82.7
Secondary school 68 (8.7) 6.9-10.9
Post-secondary school 19 (2.4) 1.5-38
Marital status
Married 165 (21.2) 184-24.2
Single 157 (20.2) 174-23.2
Divorced/separated 39(5.0) 3.6-6.8
Cohabiting 336 (43.2) 39.8-46.8
Widow(er) 81(10.4) 84-12.8
Occupation
Farmer 660 (84.8) 82.6-87.1
Business/Petty business 65 (8.24) 6.5-10.5
Employed 19(2.3) 14-36
Others 35(4.5) 3.2-6.2
Residency (years) 33 (20-50)?
<17 163 (20.9) 18.1-24.0
>18 121 (79.1) 76.0-81.9
Villages per epilepsy prevalence
Low (Euga and Vigoi) 216 (27.8) 24.6-31.1
Moderate (Kituti, Ikungua andMzelezi) 268 (34.4) 31.1-379
High (Msogezi, Majengo and 294 (37.8) 344-413

Makanaga)

2 Interquartile range (IQR)

questionnaire survey, 753 (96.8%) were aware of epilepsy,
of which around two-thirds, 510 (67.7%), had received
epilepsy information from within their communities,
friends, or personal experience from the community/
family members affected by the disease. Other signifi-
cant sources of information were community healthcare
workers 216 (28.7%), health facilities 183 (24.3%), and
mass media, which contributed to 139 (18.5%) (Table 2).

Knowledge of epilepsy among participants

Table 3 presents epilepsy knowledge among participants.
The most common causes of epilepsy mentioned were
hereditary, 238 (31.6%), severe malaria/febrile convul-
sion 70 (9.3%), onchocerciasis 49 (6.5%), and head/brain
injury 29 (3.9%), Fig. 2A. Witchcraft was mentioned as a
cause of epilepsy by 86 (11.4%) participants, making this
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Table 2 Awareness of epilepsy among participants

Variable n (%)

Heard of epilepsy (n=778)
Yes 753 (96.8)
Source of information

Health facility (n=753) 183 (24.3)
Mass media (n=753) 139 (18.5)
Community health workers (n=753) 216 (28.7)
Community, households/friends (n=753) 510 (67.7)
Had a member of the family with epilepsy (n=753)
Yes 136 (18.1)
Relationship with family members with epilepsy (n=136)
Myself 11(8.1)
Child 49 (36.0)
Parent 6 (4.4)
Sibling/relative 41 (30.1)
Other relatives 19 (14.0)
Others 10(7.3)

the second most common attributed cause in these com-
munities. More than half of the participants, 436/753
(57.9%) did not know any of the correct causes of epi-
lepsy, while only 9.7% (73/753) of them knew at least two
causes of epilepsy, Fig. 2B.

Loss of consciousness with foaming at the mouth,
tongue biting, and incontinence were the most common
symptoms mentioned by most of the participants, 548
(72.8%). A small proportion (20.7%) knew OAE could be
prevented, with ivermectin treatment being the most rec-
ognised preventive measure (99.3%), Table 3.

Factors associated with low levels of knowledge

of epilepsy

The median knowledge score was 4, ranging from 0 to 16.
Of 384 individuals (51%) were categorised as having low
knowledge (with scores ranging from 0 to 4), while the
rest had high levels.

Low knowledge was associated with age, with individu-
als aged 36-55 having a 30% lower odds of low knowl-
edge, while those aged 56 and above had a 24% lower
odds compared to the 18-35 age group. Females had
a slightly higher odds ratio of having low knowledge
compared to males (OR=1.35, 95%CI: 0.997-2.178,
p=0.057). Participants from villages involved in epilepsy
surveillance had a lower odds ratio of lower knowledge
(p=0.001). In comparison, participants from the villages
with a moderate epilepsy prevalence showed a trend of
higher odds ratio of low knowledge (p =0.052) than those
villages with low prevalence. Other variables with sig-
nificant effects were education and marital status, where
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Table 3 Knowledge of epilepsy among participants
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Table 3 (continued)

Variable n (%)

Variable n (%)

Causes of epilepsy (each out of 753)

Hereditary 238 (31.6)

Severe malaria/febrile convul- 70 (9.3)
sion

Onchocerciasis 49 (6.5)

Witchcraft 86 (11.4)

Don't know 413 (54.8)

Symptoms of epilepsy (each out of 753)

Loss of consciousness 548 (72.8)
plus (foaming, tongue biting,
incontinency)

Shaking/trembling of part 144 (19.1)

of the body for a short period,
but unable to control

Head nodding 44 (5.8)
Experiences unusual smells, 3(04)
sounds, or visual hallucinations
Changes behaviour 60 (8.0)
Don't know 182 (24.2)
Epilepsy is an infectious disease (n=753)
Yes 165 (21.9)
No 368 (48.9)
Don't know 220(29.2)
Onchocerciasis causes epilepsy (n=753)
Yes 109 (14.5)
No 177 (23.5)
Don't know 469 (62.0)

The most vulnerable population at risk of developing OAE (each
out of 753)

Children 114 (15.4)
Adolescents and young adults 964 (12.7)
Adults and Elders 80 (10.6)

Other (pregnant women, any 81(10.8)
age group, those who do not take

ivermectin)
Don't know 473 (62.8)
Epilepsy is treatable (n=753)
Yes 391 (51.9)
No 225(29.9)
Don't know 137 (18.2)
Method of treatment (each out of 391)
Traditional treatment (Herbal 101 (25.8)
remedies or/and traditional
healers)
Modern treatment 342 (87.5)
Don't know 01(03)

Ivermectin for onchocerciasis treatment helps to reduce the inci-
dences of OAE (n=753)

Yes 192 (25.5)
No 50 (6.6)
Don't know 511 (67.9)

Seizure management (each out of 753)

Keep the individual in a safe 374 (49.7)
place to avoid injury

Lay the person on his/herside 244 (32.4)
to enable smooth breathing
while unconscious

Consult a health facility 117 (15.5)
if an individual remains uncon-
scious for>5 min

Others 42 (5.6)

Don't know 233(30.9)
OAE is a preventable disease (n=753)

Yes 156 (20.7)

No 73(9.7)

Don't know 524 (69.6)

Methods of OAE prevention (each out of 156)

Preventive chemotherapy (use 156 (99.3)
of ivermectin treatment)

Avoid being bitten by blackflies 14 (9.0)

widow(er) had a higher odds ratio of low knowledge than
married participants, Table 4.

Attitudes toward epilepsy

Of the 778 participants, 92% perceived epilepsy as a bad
disease, and 27.4% thought that people with epilepsy
could not contribute to society. More than half agreed
that people with epilepsy are discriminated against in
society (60%), and 33.3% agreed that people with epilepsy
are lonely and mistreated by the community. 37% of par-
ticipants agreed that there was an association between
epilepsy and witchcraft (Fig. 3).

Cronbach’s alpha statistic for attitude was 0.67, which
indicates that the reliability was within the acceptable
range. Of 778 participants, 424 (54.5%) had positive atti-
tudes toward epilepsy.

Table 5 shows that although several variables were sig-
nificantly associated with negative attitudes towards peo-
ple with epilepsy, only three variables in the multivariate
model remained significant, which included marital sta-
tus, where single participants had a higher odds ratio of
negative attitudes (p=0.029) than married participants.
The odds ratio for negative attitudes was more than 50%
in communities living in the villages with a moderate
and high epilepsy prevalence (p <0.06) when compared
to villages with a low prevalence. Communities with low
knowledge had a higher odds ratio of negative attitudes
(p <0.001).
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Fig. 2 Venn diagrams showing participants with correct knowledge of the possible causes of epilepsy A and the distribution of overall participants’
knowledge of the causes of epilepsy (B). Don't know represents participants who did not know any of the right causes of epilepsy; witchcraft
represents participants who perceived epilepsy to be caused by witchcraft or superstition, while those indicated as one and two or more represent
those who knew one or more causes of epilepsy. Colour intensity increases with the count

Perceptions towards epilepsy

Of 778 participants, 35% disagreed that they were at risk
of developing epilepsy, 91% perceived people with epi-
lepsy to be at higher risk of accidents, and 69% perceived
them as having deteriorating health conditions. About
42% of participants perceived that people with epilepsy
could not live a normal life, while 60% agreed that paren-
tal expectations were similar for children with and with-
out epilepsy (Fig. 4).

Out of the 13 items collected, 12 were used in Cron-
bach’s test. The alpha improved from 0.59 to 0.62, just
above the lower margin of acceptable reliability (0.61—
0.70). Overall, the proportion of people with negative
perceptions towards people with epilepsy was 42.1%
(95%CI: 38.8—45.6).

Table 6 shows variables significantly associated with
negative perceptions in the univariate. Following adjust-
ment for confounders, three variables remained statisti-
cally significantly associated with negative perceptions,
whereby being single, cohabiting, and widow(er) were
associated with a low odds ratio of negative perceptions
compared to married. The higher odds ratio of negative
perceptions were observed in the villages with a high
prevalence (p<0.001) compared to villages with a lower
prevalence. Communities with low knowledge of epilepsy
had a higher odds ratio of negative perceptions of epi-
lepsy (p<0.001) (Table 6).

Qualitative study
Socio-demographic characteristics of respondents
One hundred and thirteen people participated in the 15
FGDs, with 42% of those living with epilepsy, Fig. 5.
Five major themes emerged from the fifteen FGDs.

Theme one: awareness of public health issues in Ulanga
Common diseases and reasons for endemicity in Ulanga
district

In the initial theme, which focused on prevalent diseases
in the district and how people obtain information about
them, epilepsy and onchocerciasis emerged as the most
frequently discussed conditions affecting the community
in most FGDs across all villages. These were followed by
infections, primarily malaria, which was mentioned by
respondents from Majengo, Msogezi, and Ikungua, with
and without epilepsy. Respondents across all the villages
with a high to low prevalence cited heredity and witch-
craft as reasons for the high prevalence. At the same
time, onchocerciasis was attributed to the abundance of
blackflies and malaria to the abundance of mosquitoes.

Source of information regarding endemic diseases in Ulanga
district

In discussions on the sources of information about epi-
lepsy, participants brought up additional sources not
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Table 4 Factors associated with low knowledge in univariate and multivariate models
Variable Univariate Multivariate
cOR (95%Cl) P-value aOR (95%Cl) P-value

Age group

18-35 Ref Ref

36-55 0.705 (0.507—0.98) 0.038 0.57 (0.395—0.822) 0.003

56+ 0.764 (0.527—1.109) 0.157 0466 (0.292—0.743) 0.001
Sex

Males Ref Ref

Females 1485 (1.113—1.982) 0.007 1.348 (0.991—1.834) 0.057
Villages per epilepsy prevalence

Low Ref Ref

Moderate 1.576 (1.09—2.277) 0.016 1473 (0.997—2.178) 0.052

High 1.139 (0.796—1.629) 0476 0.896 (0.61—1.316) 0.576
Epilepsy surveillance

No surveillance Ref Ref

Available 0.61(0.456—0.815) 0.001 0.604 (0.446—0.819) 0.001
Education level

Never attended school Ref Ref

Primary 0.581 (0.342—0.988) 0.045 0.522 (0.301—0.908) 0.021

Secondary 0.306 (0.15—0.623) 0.001 0.202 (0.092—0.444) <0.001

Post-secondary school 0.107 (0.028—0.408) 0.001 0.088 (0.022—0.359) 0.001
Family member with epilepsy

Yes Ref

No 1.257 (0.866—1.823) 0.229
Marital status

Married Ref Ref

Single 1.45(0.925—2.274) 0.105 1.182(0.727—1.921) 0.501

Divorced/Separated 1.177 (0.585—2.371) 0.648 0.96 (0.463—1.991) 0912

Cohabiting 1.009 (0.691—1.471) 0.965 0.766 (0.506—1.159) 0.207

Widow(er) 1.957 (1.12—3.42) 0018 1.894 (1.019—3.521) 0.044
Stay period

0-17 years Ref

18 +years 1.235 (0.869—1.755) 0.24

covered in the questionnaire survey, including sensitisa-
tion meetings held within villages and educational ses-
sions conducted at the Mahenge epilepsy clinic.

One of the respondents pointed out:

“Usually, such information comes from the Mahenge
Epilepsy clinic. If you visit the clinic and ask, they
will let you know, and they provide sessions and
make specific announcements at the clinic for peo-
ple with epilepsy. For instance, they might announce
that medications have arrived and are ready for col-
lection” (RI-FGD, Person without epilepsy, male, 60
years old, from Euga village)

People with epilepsy stated acquiring information
about their condition, particularly regarding medications,

during clinic visits for prescription refills. In Majengo vil-
lage, where onchocerciasis is highly prevalent, partici-
pants reported receiving information about the disease
from community drug distributors (CDDs).

Theme two: knowledge of epilepsy

Understanding of epilepsy (causes, symptoms, treatment,
and its association with onchocerciasis)

The findings of the quantitative survey mirrored those
of the qualitative study. Hereditary factors and infec-
tions emerged as commonly cited causes of epilepsy.
In FGDs, respondents who didn’t have epilepsy from
Makanga, Kituti, and Euga villages highlighted the sig-
nificance of hereditary factors, noting that they believe
these contribute to the presence of epilepsy across
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Fig. 3 Distribution of scores for items used to assess attitudes toward epilepsy. The score distribution was skewed to the right of the x-axis, showing
that more participants agreed with the statements rather than disagreed. A score of zero on the x-axis indicated neutrality

generations within families. Misconceptions from peo-
ple living with epilepsy were identified, such as view-
ing epilepsy as a disease from God, linked to witchcraft,
and associated with contact with animals. At the same
time, the incest relationship was mentioned by people
living without epilepsy in Vigoi.

One of the respondents reported.

“While it is acknowledged that epilepsy can be
inherited, people often incorporate superstitious
beliefs. It seems as though there is a consensus
emerging around this notion due to the high burden
of epilepsy. This is also why, when seizures occur in
young children or adults, instead of seeking medical
help, they often end up consulting traditional heal-
ers” (R5-FGD, Persron without epilepsy, male, 29
years old, from Majengo village)

Concerning epilepsy symptoms, they were thoroughly
discussed with the participants in all FGDs, mirroring the
findings from the questionnaire survey. During FGDs,
respondents living without epilepsy in high (Msogezi)
and moderate (Mzelezi) onchocerciasis transmission vil-
lages mentioned head nodding as an epilepsy symptom.
Respondents did not say this in the questionnaire survey.

In discussions regarding the link between onchocercia-
sis and epilepsy, the majority of FGDs expressed uncer-
tainty about an association, citing the distinct symptoms
and treatment methods of the two diseases, with some
respondents declaring they do not know. Despite this
scepticism, a minority of respondents living without epi-
lepsy from three villages of Msogezi, Mzelezi, and Vigoi
acknowledged the potential association, particularly
emphasising the preventive effect of regular ivermectin
uptake in preventing OAE.

There has been a notable misconception in people liv-
ing with and without epilepsy across all villages about
epilepsy transmission, with some believing the disorder
to be contagious, potentially transmitted through inhal-
ing flatus, sexual intercourse, saliva, urine, faeces, and
coming into contact with the blood of individuals with
epilepsy. Similarly, there were misunderstandings regard-
ing the treatment of epilepsy, with some respondents liv-
ing with epilepsy attributing it to traditional and spiritual
forms of healing. Consequently, seeking treatment from
traditional healers and spiritual leaders has often been
the initial course of action.

One of the respondents reported.
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Table 5 Factors associated with negative attitudes in univariate and multivariate models
Variable Univariate Multivariate
cOR P-value aOR P-value
Age group (years)
18-35 Ref
36-55 092 (0.67—1.28) 0628
>56 0.90 (0.63—1.31) 0.588
Sex
Males Ref
Females 1.15 (0.86—1.53) 0.339
Education level
Never attended school  Ref
Primary school 0.88 (0.54—1.45) 0.621
Secondary school 0.68 (0.34—1.33) 0.261
Post-secondary school 047 (0.16—1.39) 0.175
Marital status
Married Ref Ref
Single 1.77 (1.14—2.76) 0.012 1.65 (1.05—2.60) 0.029
Divorced/separated 0.99 (048—2.02) 0.970 0.94 (045—1.95) 0.867
Cohabiting 1.29 (0.88—1.88) 0.191 1.24(0.84—1.83) 0272
Widow(er) 1.62 (0.95—2.77) 0.079 1.48 (0.85—2.55) 0.163
Occupation
Peasant Ref
Business/Petty business  0.67 (04—1.13) 0.13
Employed 0.57 (0.21—1.54) 0.27
Others (from informal 0.96 (0.49—1.9) 091
sectors)
Residency (years)
<17 years Ref
> 17 years 1.04(0.73—1.47) 0.836
Villages per epilepsy prevalence
Low Ref Ref
Moderate 1.52(1.05—2.18) 0.025 143 (0.98—2.08) 0.061
High 1.55 (1.08—2.21) 0017 1.55(1.08—2.23) 0.019
Epilepsy surveillance
No epilepsy Ref
Available 0.92 (0.69—1.23) 0.582
Family member with epilepsy
No Ref
Yes 1.19(0.82—1.73) 0.355
Knowledge score
High Ref
Low 1.95 (1.46—2.60) <0.001 1.89 (1.41—2.53) <0.001

“For epilepsy resulting from bewitchment, tradi-
tional healers are available to provide treatment,
resulting in complete recovery. However, for the other
type of epilepsy, there is no full recovery. If one has
been bewitched, they receive effective treatment”
(R2-FGD, Person without epilepsy, male, 59 years
old, from Vigoi village)

Respondents living with epilepsy expressed a belief
that epilepsy is untreatable. They based this on their
prolonged use of medications without seeing significant
improvement in their condition, with some still experi-
encing seizures.
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Fig. 4 Distribution of scores for items used to assess perception toward epilepsy. The score distribution was skewed to the right of the x-axis,
showing that more participants agreed with the statements. A score of zero on the x-axis indicated neutrality

Theme three: attitudes toward epilepsy
The stigma related to epilepsy
During discussions with groups of individuals without
epilepsy, it was often mentioned that no discrimina-
tion, stigmatisation, or isolation of people with epilepsy
was present. They reported treating them like any other
individuals, offering support during seizure attacks,
assisting with the uptake of antiseizure medications
(ASMs), and aiding in daily tasks.

One of the respondents reported.

“Individuals with epilepsy are not subjected to mis-
treatment by their neighbours; instead, they are
cared for and supported. Even if a person’s relative
is absent, the community assists and rescues them,
especially when they encounter seizures in water.
The community demonstrates bravery in rescuing
individuals from the water and bringing them safely
ashore. Upon receiving news of such incidents and
arriving at the scene, one often finds that the indi-
viduals have already been rescued. We are sincerely
grateful for their actions” (R9-FGD, Person without
epilepsy, female, 39 years old, from Ikungua village)

Respondents who have epilepsy across all the villages
stated that they are subjected to derogatory labels such
as “crazy” or “mentally ill,” facing discrimination and
social exclusion. They are marginalised in social activi-
ties, including village meetings, where they are denied
opportunities to voice their opinions. They experience
isolation from social matters and lack support from
community members.

One of the respondents reported.

“We often experience discrimination and mistreat-
ment, as if this condition makes us less of a person.
For instance, people label us as mentally ill imme-
diately after mentioning epilepsy. Even in meetings,
we are not listened to. When someone with epilepsy
tries to speak up, everyone assumes we are men-
tally disturbed, so there is no value given to what
we say. Additionally, in the community, we are not
allowed to hunt for animals because seizures can
happen to us at any time. This lack of recognition
and acceptance in the community can be hurtful to
us” (R5-FGD, Person with epilepsy, male, 24 years
old, from Mzelezi village)
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Table 6 Factors associated with negative perceptions in univariate and multivariate models
Variable Univariate Multivariate
cOR P-value aOR P-value
Age group (years)
18-35 Ref
36-55 096 (061—1.5) 0.850
>56 1.16 (0.71—1.9) 0.557
Sex
Males Ref
Females 1.12 (0.76—1.66) 0.564
Education level
Never attended school Ref
Primary school 0.54 (0.3—0.97) 0.039
Secondary school 047 (0.19—1.14) 0.093
Post-secondary school 0.36 (0.08—1.72) 0.200
Marital status
Married Ref Ref
Single 0.56 (0.33—0.97) 0.039 0.46 (0.26—0.81) 0.008
Divorced/separated 0.73(0.31—1.72) 0473 0.61(0.25—1.5) 0.285
Cohabiting 0.32 (0.19—0.52) <0.001 0.28 (0.16—0.46) <0.001
Widow(er) 04 (0.19—0.84) 0.016 0.3 (0.14—0.66) 0.003
Occupation
Peasant Ref
Business/Petty business 0.74 (0.34—1.6) 0.447
Employed 0.31 (0.04—2.36) 0.259
Others (from informal sectors) 1.32(0.56—3.1) 0.522
Residency (years)
<17 years Ref
> 17 years 14 (0.84—2.35) 0.195
Villages per epilepsy prevalence
Low Ref Ref
Moderate 146 (0.83—2.55) 0.187 141(0.79—2.52) 0.245
High 231(1.37—3.9) 0.002 265 (1.53—4.57) <0.001
Epilepsy surveillance
No epilepsy Ref
Available 0.98 (0.66—1.45) 0910
Family member with epilepsy
No Ref
Yes 1.35(0.78—2.34) 0.281
Knowledge score
High Ref
Low 2.96 (1.92—4.57) <0.001 3.22 (2.05—5.04) <0.001

Theme four: perceived difficulties of living

with epilepsy
Lack of ASMs

During the discussions, the respondents reported the
absence of ASMs in their dispensaries and the delayed
arrival of medications as crucial challenges, leading to
seizure exacerbation. They elaborated that purchasing

medicines from local pharmacies is unaffordable due to

high prices.

One of the respondents reported.

“The challenges we face include a shortage of medi-
cation in dispensaries, coupled with delays in its
delivery. Patients frequently endure waiting periods
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Fig. 5 Socio-demographic characteristics of the study participants in FGDs

when their medication supply is exhausted due to its
unavailability, leading to more seizures. Hence, the
government must prioritise ensuring an ample sup-
ply of medication” (R2-FGD, Person without epilepsy,
male, 70 years old, from Euga village)

Low socioeconomic status

Respondents who did not have epilepsy reported that
having a family member with epilepsy affects household
income, as expenses for medication and caregiving add
up, potentially reducing the household’s overall financial
resources. Respondents with epilepsy reported that if the
individual with epilepsy is the breadwinner, their ability
to earn and support the family is often compromised due
to the challenges posed by frequent seizures.

One of the respondents reported.

“Epilepsy significantly interrupts our daily lives
due to frequent episodes of unconsciousness that
can impede our participation in activities aimed
at enhancing our livelihoods. For example, indi-
viduals may be reluctant to engage in farming or
gardening due to the fear of experiencing seizures
and potentially falling into the water” (R1-FGD,
Person with epilepsy, female, 35 years old, from
Mzelezi village)

The transportation expenses incurred when collecting ASMs
at the Mahenge epilepsy clinic

Respondents living with epilepsy from Mzelezi reported
that they are required to pick up the medication from the
Mahenge epilepsy clinic, which means they have to incur
transportation costs. As a result, if they don't have the
funds for transportation, they often end up walking long
distances or do not go to collect the medication, hence
continuing to suffer from seizure attacks.

Consequences of seizures such as injuries and death

During FGDs, respondents without epilepsy highlighted
that they have observed frequent seizures can lead to dif-
ferent types of harm for those with epilepsy. They men-
tioned instances such as drowning during activities like
working, bathing, or fetching water from water sources,
as well as getting burns while cooking. They pointed out
that seizures can sometimes be life-threatening, espe-
cially if the person experiencing them is left unattended,
highlighting the significance of avoiding leaving them
unattended.

One of the respondents reported.

“Living with epilepsy can be challenging, and there
is a risk of falling into dangerous areas. Falling
into the water, on fire, or onto rocks can lead to
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serious injuries or even death. In the case of such
an incident, time is of the essence; if the person is
found quickly, there is a chance they can be saved.
However, if the person is alone, the chances of sur-
vival are low” (R5-FGD, Person without epilepsy,
male, 68 years old, from Vigoi village)

Denied access to education opportunities

The respondents without epilepsy in most of the vil-
lages pointed out that a large number of people with
epilepsy are unable to complete their education, par-
ticularly if their condition begins while they are still
in school. Parents and guardians tend to refrain from
enrolling their children in school if they have epilepsy,
even if they have attained school age, because of the
risks and concerns associated with their condition.

One of the respondents reported.

“In my opinion, some parents refrain from sending
their children to school out of fear. They worry that
if any problem arises at school, their child may
face severe consequences. For instance, if an issue
occurs in water, and the child is with classmates
who lack the skills to help, it could lead to a fatal
outcome.” (R2-FGD, Person without epilepsy, male,
29 years old, from Makanga village)

Theme five: recommendations from FGDs
regarding strategies to mitigate epilepsy

Ensuring a sufficient supply of ASMs and timely availability
Most respondents living with epilepsy emphasised the
importance of addressing the burden of epilepsy in
Ulanga by urging the government to ensure an adequate
ASM supply in health facilities to avoid stockouts.

One of the respondents reported.

“I would request the government to take into con-
sideration the situation of people like us who have
low socioeconomic status, as we are the most vul-
nerable and often ignored. Our need for ASMs is
significant. Without them, we’re forced to pay very
expensive, sometimes as much as one thousand
shillings (equivalent to 0.388%) for a single pill.
When faced with such dilemmas, like today, when
I lack even basic items like salt at home, I have to
choose whether to purchase a month’s supply of
medication, leaving my family eating food without
salt. Therefore, I would like to request the govern-
ment to prioritise delivering these medications to
us, ensuring coverage for both epilepsy and oncho-
cerciasis conditions, as their timely arrival will sig-
nificantly alleviate our health burdens. My hum-
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ble request to the government is to take our plight
seriously” (R2-FGD, People with epilepsy, male, 38
years old, from Majengo village)

Provision of health education on epilepsy

The respondents, living with or without epilepsy across
the villages with high to low burden, proposed the neces-
sity for health education, emphasising the importance
of providing comprehensive information about epilepsy,
including covering treatment and management. The
respondents from Mzelezi, Majengo, and Makanga sug-
gested that community drug distributors could offer this
education during the mass distribution of ivermectin for
control of onchocerciasis.

Discussion

The reduction of the epilepsy burden is contingent on
high awareness, adequate knowledge, positive attitudes,
and positive perceptions. Our findings suggest a con-
siderable degree of epilepsy understanding in Mahenge,
presumably due to the epilepsy endemicity, with some
villages carrying an epilepsy burden up to four times
higher than the national average [11, 14, 31, 32]. The
high epilepsy awareness results from various sources of
information, including sensitisation meetings held in
villages as mentioned in FGDs, sessions broadcasted on
Radio Ulanga, firsthand observations of family members
or neighbours who have epilepsy, and the presence of a
local epilepsy clinic for over 60 years. Similarly, studies
elsewhere have demonstrated a high epilepsy awareness
within communities where individuals know someone
with the condition [25, 33-35]. Despite this high aware-
ness, in some studies, insufficient understanding of epi-
lepsy has been observed among the general population
[25, 34, 36].

In qualitative findings, participants demonstrated a
strong familiarity with onchocerciasis and malaria as
prevalent diseases in the Ulanga community alongside
epilepsy. This awareness likely stems from the diseases’
longstanding endemic status in the region since the
1960s, coupled with ongoing interventions like commu-
nity-directed treatment with ivermectin [18]. Despite
epilepsy being recognised widely in Mahenge’s focus,
a significant portion of the population living with and
without epilepsy lacks a thorough understanding of the
condition, primarily because of less well-established
health education programmes tailored to close the gap of
knowledge in the primary health workers and the com-
munity on epilepsy. The misconceptions observed origi-
nate from the lack of comprehensive understanding—for
example, the misconceptions that witchcraft can cause
epilepsy and epilepsy can be effectively treated with
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traditional medicine—and have led many individuals to
seek assistance from traditional healers as their first point
of contact. This pattern is not seen in Mahenge alone
[26], but across other sub-Saharan countries [37-39]

The symptoms of epilepsy were widely mentioned and
discussed in the questionnaire survey and qualitative dis-
cussion. The thorough understanding likely stems from
the disease’s longstanding presence within their families
and community, where individuals have observed sei-
zures experienced by relatives or neighbours. A subgroup
of participants lacked knowledge about how to manage
seizures, thereby increasing the potential for injury, acci-
dents, complications, and even life-threatening situations
for those experiencing seizures. Similarly, in a study con-
ducted in Mahenge in 2019, participants had a strong
understanding of the symptoms of epilepsy compared to
other aspects of knowledge [26].

Despite the high prevalence of onchocerciasis in the
Mahenge focus and ongoing epilepsy research, there
remains a lack of awareness among community mem-
bers about the connection between the two, as revealed
by the questionnaire survey and focus group discussions.
Similary, onchocerciasis was mentioned infrequently as a
cause of epilepsy, even though the study was conducted
in an area where the disease is highly endemic, indicat-
ing a gap in community knowledge. This knowledge
gap could impact efforts to enhance bi-annual ivermec-
tin treatment for onchocerciasis control and prevent
OAE incidences. These findings align with studies con-
ducted in countries where onchocerciasis is endemic [40,
41]. Villages under epilepsy surveillance (Mzogezi and
Mzelezi) had lower odds of having low knowledge about
epilepsy and OAE compared to other villages. Qualitative
evidence supports this, indicating that some individuals
in surveillance villages significantly understood OAE and
nodding syndrome.

The observed improvement of knowledge in villages
under surveillance is due to the impact of the four-year-
long surveillance associated with health education pro-
grammes [29]. Not statistically significant, but villages
under epilepsy surveillance experienced an 8% reduction
in negative attitudes and a 2% decrease in negative per-
ceptions regarding epilepsy.

Participants aged 36 years and older and those who
attained at least a primary education also had lower odds
of having low knowledge of epilepsy. This phenomenon
might speculate that individuals with primary education
and above have greater access to educational materials
and resources that cover various health topics, includ-
ing epilepsy. The older participants, mainly those aged
36 years and above, likely accumulated more life experi-
ences with epilepsy and encountered more information
related to it over time. The findings of this study are in
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agreement with findings from similar studies, which
showed individuals with high education levels had better
knowledge about epilepsy compared to those with low
levels of education [42, 43].

In sub-Saharan Africa, including in Tanzania, epi-
lepsy is among the conditions associated with signifi-
cant stigma [26, 33, 44, 45]. People living with epilepsy in
Mahenge encounter stigma, and discrimination and are
subjected to derogatory labels, leading to their exclusion
from community activities and opportunities. These neg-
ative attitudes significantly impact their emotional and
psychological well-being. The community’s stigma sur-
rounding epilepsy prevents affected individuals from dis-
closing their symptoms or seeking assistance promptly,
leading to delays in diagnosis and treatment initiation.
This reluctance also discourages them from accessing
medical care or following treatment plans, potentially
elevating the risk of seizure-related injuries and compli-
cations while diminishing their overall quality of life. This
underlines the necessity for community interventions
aimed at the reduction of stigma associated with epilepsy.
Studies conducted in Mahenge and similar contexts have
demonstrated that negative attitudes contribute to indi-
viduals with epilepsy being denied their rights to educa-
tion, employment, and marriage [26, 46—48].

People who were single and resided in villages with a
high prevalence of epilepsy were more likely to have
negative attitudes toward epilepsy. This could be because
unmarried individuals, who are often younger, might
have had fewer chances to interact with people with
epilepsy, unlike those in relationships or married who
may have a partner or child with epilepsy. It is, though,
essential to recognise that negative attitudes and percep-
tions toward epilepsy are multifaceted and can vary sig-
nificantly among individuals regardless of their marital
status.

Participants residing in a village with a high prevalence
of epilepsy were more likely to have negative attitudes
and negative perceptions. This may stem from their fre-
quent exposure to epilepsy-related challenges, including
the suffering, discrimination, and isolation experienced
by affected individuals, thereby perpetuating negative
attitudes and perceptions within these communities.
Negative attitudes and perceptions towards epilepsy can
significantly impact the quality of life and well-being of
people living with epilepsy, as well as impede efforts to
promote awareness, acceptance, and support for those
affected [49].

A low level of knowledge was the catalyst for nega-
tive attitudes and perceptions in this study. Inadequate
knowledge about epilepsy leads to misconceptions, which
in turn foster fear, stigma, social exclusion, and obstacles
to accessing proper healthcare. These results are in line
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with previous studies in areas where epilepsy is prevalent
[33, 50, 51]. Lastly, the findings revealed the unavailability
of ASMs in local dispensaries as a significant challenge
faced by individuals living with epilepsy. The absence of
ASMs in dispensaries could lead to inadequate manage-
ment of seizures, thereby impacting the quality of life for
those affected [52]. Steady access and adequate availabil-
ity of ASMs in Mahenge are paramount.

Study limitations

The study has several limitations. Firstly, there was a
risk of social desirability bias influencing respondents’
answers, although participants were assured that their
responses would not have negative consequences. Sec-
ondly, the study relied on insights from respondents
rather than direct observation within the community,
potentially limiting the depth of understanding. Utilis-
ing an ethnographic approach could have provided richer
insights. Interviewer bias in the quantitative survey was a
concern due to the involvement of multiple interviewers.
We sought to mitigate this risk by training interviewers
before data collection and having all interviewers partici-
pate in piloting to minimise bias.

Conclusions and recommendations

Despite high awareness of epilepsy, many individuals had
insufficient knowledge coupled with negative attitudes
and perceptions toward the condition. Additionally, there
was limited knowledge regarding the association between
onchocerciasis and epilepsy. There were misconcep-
tions concerning the causes, transmission, and manage-
ment of epilepsy combined with epilepsy-related stigma.
These factors could potentially affect appropriate health-
seeking behaviour, although it’s noteworthy that in cer-
tain villages, people with epilepsy were not stigmatised.
Lastly, the challenges faced by people living with epilepsy
included the unavailability of ASMs in local dispensaries
and being denied access to education.

We propose that the government, through the Min-
istry of Health, establish a community-based epilepsy
education programme across Tanzania. This programme
should provide comprehensive education about epilepsy,
including its potential association with onchocercia-
sis, aiming to change negative attitudes and perceptions
and address misconceptions and stigma associated with
epilepsy. Ideally, this programme would include school-
children embedding learning about epilepsy at a young
age. In addition, the government should ensure a con-
sistent and sufficient supply of ASMs in Mahenge. The
Ministry of Health should establish an outreach epilepsy
care programme aimed at delivering vital services, such
as medication, support, and education, to individuals
with epilepsy who face challenges accessing traditional
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healthcare services. The Ministry of Education should
create a safe and inclusive environment for children
with epilepsy in schools. Collaborating with the Minis-
try of Health, the Ministry of Education should provide
proper training to teachers and school staff on how to
support students with epilepsy and respond to seizures
effectively. This will create a safer learning environment
and encourage children with epilepsy to enrol and stay in
schools.
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