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ABSTRACT

Objectives: Epileptic seizures and epilepsy in urban settings of low-income and middle-income countries (LMIC)
are largely under-researched, but their prevalence is necessary for good healthcare planning. This study aimed to
determine the lifetime prevalence of epileptic seizures and epilepsy in urban Dar es Salaam.

Methods: Nearly 50,000 people in former Kinondoni district, Dar es Salaam, were screened for epileptic seizures
using a set of nine questions. Answers to these nine questions were categorized into generalized, focal, and
unspecified seizures. Screening positivity rates were adjusted for questionnaire inaccuracy using two scenarios to
analyse true epilepsy prevalences.

Results: Overall, 1085 (2.23%) people fulfilled the criteria for ever having had at least one type of epileptic
seizure. Two-hundred-ninety-six (0.60%) people screened positive for generalized seizures, 986 (2.02%) for focal
seizures, and 32 (0.07%) for unspecified seizures. Women more commonly screened positive than men (2.61%
versus 1.72%, p < 0.001), particularly for focal seizures (p < 0.001). Adjusting for different degrees of accuracy
of the screening questionnaire yielded true lifetime prevalences for epilepsy of any type between 1.59% and
2.41%. We furthermore observed a considerable variation of screening positivity rates between wards in
Kinondoni district (p < 0.001).

Conclusion: The prevalence of epilepsy, based on a questionnaire survey in urban Tanzania, was higher than
previously observed, probably due to the screening questionnaire, which contained questions specifically
designed to identify focal seizures. Further studies on epileptic seizures/epilepsy are needed for urban settings in
LMIC, preferably with an integrated follow-up of positive cases.

1. Introduction

epileptic seizures most likely are similar to those of epilepsy [4].
Epileptic seizures are largely under-investigated, especially in urban

Epilepsy is one of the commonest neurological disorders worldwide.
In 2018, nearly 50 million people were estimated to suffer from active
convulsive epilepsy, half of them fall into the category of secondary
epilepsy [1]. Around 85% of people with epilepsy live in low-income
and middle-income countries (LMIC) where age-standardized epilepsy
prevalence is rising faster than in high-income countries (HIC) [2].
Reasons are higher prevalences of risk factors for secondary epilepsy
such as perinatal complications, parasitic infections (e.g. cerebral ma-
laria, neurocysticercosis) or road traffic accidents [1,3]. Risk factors for

settings of LMIC.

Planning of healthcare facilities and dispensaries is important
because people with epileptic seizures/epilepsy (PWE) need to have
prompt and reliable access to healthcare services without any barriers.
That is why accurate prevalence estimates for epileptic seizures/epi-
lepsy are necessary to ensure appropriate planning and sufficient allo-
cation of funds. Knowledge of epilepsy causes is also important for
targeting prevention programmes and to ensure best possible treatment
for PWE.

* Corresponding author at: Department of Neurology, Klinikum rechts der Isar, Technical University Munich, Ismaninger Strasse 22, 81675 Munich, Germany.

E-mail address: dominik.stelzle@tum.de (D. Stelzle).

https://doi.org/10.1016/j.ensci.2021.100352

Received 13 April 2021; Received in revised form 2 June 2021; Accepted 13 June 2021

Available online 15 June 2021

2405-6502/© 2021 Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).


mailto:dominik.stelzle@tum.de
www.sciencedirect.com/science/journal/24056502
https://www.elsevier.com/locate/ensci
https://doi.org/10.1016/j.ensci.2021.100352
https://doi.org/10.1016/j.ensci.2021.100352
https://doi.org/10.1016/j.ensci.2021.100352
http://creativecommons.org/licenses/by-nc-nd/4.0/

D. Stelzle et al.

Diagnosis of epileptic seizures/epilepsy is seldomly based on imag-
ing, electroencephalogram (EEG) or direct observation of seizures and
mostly on description of events by the PWE themselves or observers.
This makes it challenging to report reliable prevalence estimates.
Moreover, other medical conditions like syncope, movement or sleep
disorders may present similarly and may therefore be misdiagnosed as
epileptic seizure. In addition, stigma and discrimination against PWE
may cause underreporting of seizures.

A meta-analysis on epilepsy prevalences yielded higher rates in LMIC
compared with HIC [5]. Furthermore, prevalences were higher in rural
than urban areas in LMIC. A recent meta-analysis for sub-Saharan Africa
found a lifetime prevalence for epilepsy of 1.60% (95%CI 1.23 to 1.97%)
and a prevalence of active epilepsy of 0.90% (95%CI 0.80 to 0.99%).
Great variation of prevalences was observed between African sub-
regions with the highest rates in Central Africa and lowest rates in
Eastern Africa. Furthermore, prevalence of epilepsy was higher in rural
African areas (0.98% vs 0.49%) [6]. The estimate for urban areas,
however, is based on only three studies, all from Nigeria [7-9]. Yet, the
association of higher prevalences in rural areas has been shown also for
LMIC outside Africa [5]. Furthermore, most studies assessed the prev-
alence of epilepsy (lifetime or active), but only few studies assessed the
lifetime prevalence of epileptic seizures. This proportion can be
considerably higher, as e.g. found in a study in Nigeria where only 16%
of people who had an epileptic seizure in their life, had active epilepsy
[°1.

Although cheap and effective antiepileptic medication is available,
many PWE in LMIC do not have access to sustained medical treatment
[10,11]. Also, considerable treatment gaps were highlighted before
[11,12]. A meta-analysis showed that in Africa nearly 50% of PWE do
not receive the treatment they should [11]. This gap is partly due to
patient-related reasons such as cultural beliefs and stigma about epi-
lepsy; it is also due to e.g. financial constraints impacting on access to
treatment or stock-out of medication. It can be assumed that the lack of
healthcare facilities offering counselling for epilepsy in the first place
contributes to the undertreatment of PWE. The fast-growing population
of Dar es Salaam which is expected to increase from less than 4 million in
2010 to more than 13 million by 2030, poses an equal need for an
expansion of healthcare services with expertise on management of PWE
to ensure quality patient care [13]. For planning of healthcare services, a
good assessment of the need is crucial. That is why this study aims to
analyse the proportion of people who have had at least one epileptic
seizure in their lifetime and to estimate the lifetime prevalence of epi-
lepsy in an urban population of Dar-es-Salaam, Tanzania.

2. Methods

This study originally had two phases and aimed to assess community
lifetime prevalence of epileptic seizures/epilepsy and clinical charac-
teristics/causes of epileptic seizures. In phase one, a large door-to-door
survey including 50,000 people was conducted in 2012, to analyse the
community-based prevalence of different types of epileptic seizure in
Kinondoni District, Dar es Salaam, Tanzania. In phase two, the people
screening positive were supposed to be further clinically evaluated and
examined to confirm diagnosis. Due to unexpected lack of funding,
phase two could not be started directly after phase one, but only one
year after the initial screening. Since there is high mobility within the
population of Dar es Salaam, it was not possible to track a representative
sample of people that screened positive in phase one. We overcame this
challenge by applying different sets of previously published parameters
to account for the inaccuracy of the screening questionnaire. Due to the
very large sample size of phase one and the lack of knowledge about
epileptic seizures/epilepsy in an urban LMIC setting, it was deemed
worthwhile reporting on the phase one results, nonetheless.
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2.1. Study site

The study was conducted in the former Kinondoni district, one of the
three districts of Dar es Salaam, Tanzania, with a population of nearly
1.8 million people. The district consists of 27 wards, of which 23 are
urban, two semi-urban and two rural. The two rural wards were
excluded from the study.

2.2. Questionnaire and diagnostic criteria

In the absence of a standardized screening questionnaire for epileptic
seizures/epilepsy, a set of nine questions was selected consisting of
questions from epilepsy questionnaires that had been used in other
community-based studies for screening [15], and also of newly devel-
oped questions on focal onset seizures and non-motor seizures. The nine
questions are listed in the appendix (appendix A. Table A.1). The
questionnaire was first translated from English into Kiswahili and then
translated back to ensure preservation of meaning throughout lan-
guages. The final version of the questionnaire in English as well as in
Kiswahili was crosschecked for accuracy and clarity by both bilingual
principal investigators (ASW and WM). We removed question five from
our original questionnaire (“Have you ever had attacks of numbness,
tingling in one arm or leg without losing consciousness?”) during data
analysis as it yielded to be not very specific. This question was answered
with “yes” by 7.1% of women and 2.9% of men (appendix B. Table A.2).

After collection of data, results were grouped based on the combi-
nation of answers to different questions, yielding categories of gener-
alized, focal and unspecified epileptic seizures. Focal seizures were then
also further differentiated into focal motor and focal impaired awareness
seizures according to the latest International League against Epilepsy
definition [16]. The necessary combination of answers for a specific
seizure type is outlined in the appendix (appendix A. Table A.1). The
overall prevalence was determined by screening positive for at least one
of the three types of epileptic seizure.

Together with the screening questionnaire, demographic and socio-
economic data were collected from each participant. For children under
the age of 18 years, assent was obtained, and the parent or guardian was
asked the questionnaire on their behalf.

2.3. Sampling procedure and study population

The sampling procedure has previously been described in detail
[17,18]. In short, the administrative system in Tanzania consists of re-
gions and districts. Every district is divided into wards consisting of
villages and sub-villages that are further divided into so called ‘ten-
cells’; ten-cells are the smallest administrative unit in Tanzania and
comprise around 10 to 20 households. In this study, the population of
the Kinondoni district was divided into 2886 clusters each consisting of
5 to 10 ten-cells. As the study was not only designed to assess
community-based lifetime prevalence of epileptic seizures/epilepsy, but
also to assess underlying causes of epileptic seizures, a sample size of
300 patients with epileptic seizures was envisioned. Assuming a prev-
alence of 12/1000 people for seizures and a drop-out of 50%, yielded the
target sample size of 50,000 people necessary for a representative
sample of the urban and semi-urban wards of Kinondoni to assess our
objectives. For the sampling, 137 clusters were selected following the
probability-proportional-to-size method. In each cluster, all households
were visited, and all people present were interviewed. If a person was
not present, the head of household or another adult was asked on their
behalf. In our survey, overall 13,759 households including 49,697
people were recruited.

The screening of the study population was performed between May
and July 2012. Fifteen enumerators were involved in interviewing all
members of the selected households. Numerators were trained before
the study initiation by WM in general aspects of the disease, in the
guidelines for data collection and how to use the questionnaire in both
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languages.
2.4. Statistical analyses

Prevalences by type of seizure were analysed for males and females,
by age group, ward, and education. Prevalences were standardized ac-
cording to 2012 Tanzanian census data by sex and age group (in 5-year
bands) and summed up for overall prevalences to make them repre-
sentative for the population of Kinondoni. Ninety-five percent confi-
dence intervals (95% CI) were calculated based on a binomial
distribution. Since phase two of the study could not be carried out as
planned, we accounted for inaccuracy of the screening questionnaire by
adjusting the results using a Bayesian approach (executed with the R
package ‘epiR’). By using Bayesian analyses, we were able to report
lifetime prevalence of epilepsy, instead of lifetime prevalence of
epileptic seizures. We analysed two scenarios: 1) assuming a sensitivity
of 76.3% and a specificity of 99.6%, and 2) assuming a positive pre-
dictive value of 73% and a negative predictive value of 100%. The
values for the two scenarios were derived from two studies assessing
sensitivity and specificity, and positive and negative predictive value of
a similar screening questionnaire for lifetime epilepsy [19,20]. In the
questionnaire by Hunter et al., questions to identify focal epileptic sei-
zures were also included [20]. Categorical data were compared using
Chi square tests and Chi square tests for trend, where appropriate.

2.5. Ethical approval and informed consent

Both phases of the study were approved by the ethics committees of
the Muhimbili University of Health and Allied Sciences, Tanzania
(Ref. No.: MU/DRP/REC/Vol.I/36, MU/RP/AEC/Vol.Xii/86 and MU/
DRP/AEC/Vo0l.XVI/91) and the Ludwig-Maximilians-University of
Munich. During the screening phase, each head of household gave oral
informed consent, after receiving appropriate information, on behalf of
all family members for the participation in the study. In addition, before
performing the interview all interviewees were consented orally and
children below the age of 18 years were asked for their assent, while
their parents consented officially.

3. Results

49,679 people were screened with our screening questionnaire. The
median age in our study sample was 23 years (interquartile range:
11-35) compared with 22 years (interquartile range: 11-33) from the
census data for Kinondoni; 51.7% were females (51.4% in the census
data of Kinondoni). Most people had no formal (20.7%) or only primary
education (54.1%), lived in houses without own water supply (65.5%)
and did not have their own toilet but used pit latrines (74.2%). For more
detail, refer to Table 1.

Overall, 1085 (2.23%) people fulfilled the criteria for at least one
type of epileptic seizure. 293 (0.60%) people screened positive for
generalized seizures, 986 (2.02%) for focal seizures, and 32 (0.07%) for
unspecified seizures (Tables 2 and 3). Screening positivity increased
with age for all types of seizure, but stronger for focal seizures (Fig. 1).
Among those who screened positive, 226 screened positive for both,
generalized and focal seizures. Seventy-seven percent of those who
screened positive for generalized seizures also screened positive for focal
seizures, and 23% of those who screened positive for focal seizures also
screened positive for generalized seizures. Every fifth patient who
screened positive for focal seizures, screened positive for both — focal
motor seizures and focal impaired awareness seizures (203; 21%). Four
hundred fifty-seven people (46%) only had focal motor seizures and 326
(33%) only had focal impaired awareness seizures (Table 3).

Overall, women more commonly screened positive for any type of
seizure than men (2.61% versus 1.72%, p < 0.001). The difference was
mainly observed for focal seizures (2.39% versus 1.55%, p < 0.001).
Prevalence of any type of epileptic seizure differed significantly by
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Table 1
Baseline data of the study population.
All Females Males
n (%) n (%) n (%)
Study 49,697 25,689 24,008
participants (51.7) (48.3)
Age in years median 23 23 23
(interquartile range) (11-35) (11-35) (11-35)
Ward Bunju 4097 2120 1977
8.2) (8.3) 8.2)
Hananasif 425 (0.9) 236 (0.9) 189 (0.8)
Kawe 2026 1042 984 (4.1)
“4.1) (4.1)
Kibamba 4032 2043 1989
8.1) (8.0) (8.3)
Kigogo 3395 1729 1666
(6.8) 6.7) (6.9)
Kijitonyama 452 (0.9) 236 (0.9) 216 (0.9)
Kimara 8272 4289 3983
(16.6) (16.7) (16.6)
Kinondoni 667 (1.3) 366 (1.4) 301 (1.3)
Kunduchi 1844 958 (3.7) 886 (3.7)
3.7)
Mabibo 5680 2930 2750
(11.4) (11.4) (11.5)
Magomeni 1525 791 (3.1) 734 (3.1)
@E.1
Makuburi 476 (1.0) 251 (1.0) 225 (0.9)
Makumbusho 1178 593 (2.3) 585 (2.4)
2.4)
Makurumla 594 (1.2) 300 (1.2) 294 (1.2)
Manzese 6552 3405 3147
(13.2) (13.3) (13.1)
Mbezi 1379 740 (2.9) 639 (2.7)
(2.8)
Mburahati 617 (1.2) 302 (1.2) 315 (1.3)
Msasani 723 (1.5) 377 (1.5) 346 (1.4)
Mwananyamala 2081 1030 1051
(4.2) (4.0) 4.4)
Ndugumbi 680 (1.4) 335 (1.3) 345 (1.4)
Sinza 1516 824 (3.2) 692 (2.9)
3.1)
Tandale 582 (1.2) 299 (1.2) 283 (1.2)
Ubungo 904 (1.8) 493 (1.9) 411 (1.7)
Relation to Head of household 12,697 2746 9951
household (25.5) (10.7) (41.49)
head Spouse 8279 8136 143 (0.6)
(16.7) (31.7)
Child/stepchild 18,664 9247 9417
(37.6) (36.0) (39.2)
Other relative 8873 4755 4118
(17.9) (18.5) (17.2)
No blood 991 (2.0) 711 (2.8) 280 (1.2)
relationship
Missing 193 (0.4) 94 (0.4) 99 (0.4)
Education No formal education 10,311 5336 4975
(20.7) (20.8) (20.7)
Primary education 26,865 14,496 12,369
(54.1) (56.4) (51.5)
Secondary 9396 4535 4861
education (18.9) 17.7) (20.2)
Tertiary education 2839 1168 1671
(5.7) (4.5) (7.0)
Missing 286 (0.6) 154 (0.6) 132 (0.5)
Marital status Single 29,763 14,988 14,775
(59.9) (58.3) (61.5)
Married 16,961 8460 8501
(34.1) (32.9) (35.4)
Seperated 2760 2123 637 (2.7)
(5.6) (8.3)
Missing 213 (0.4) 118 (0.5) 95 (0.4)
Smoking Does not smoke 37,650 19,841 17,809
(75.8) (77.2) (74.2)
Smokes 11,847 5739 6108
(23.8) (22.3) (25.4)
Missing 200 (0.4) 109 (0.4) 91 (0.4)

Does not drink

(continued on next page)
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Table 1 (continued)

All Females Males
n (%) n (%) n (%)
Alcohol drinking 43,518 23,425 20,093
behaviour (87.6) (91.2) (83.7)
Drinks seldomly 2118 918 (3.6) 1200
4.3) (5.0)
Drinks frequently 3878 1241 2637
(7.8) (4.8) (11.0)
Missing 183 (0.4) 105 (0.4) 78 (0.3)

degree of education (p = 0.04). People with higher education, more
commonly screened positive for any type of seizure. On the contrary,
prevalence of generalized seizures was inversely associated with degree
of education (p = 0.001). Screening positivity varied by ward, ranging
from 0.8% in Kijitonyama to 4.4% in Makurumla (Tables 1 and 2; Fig. 2).

Our two scenarios, assuming different positive/negative predictive
values and different values for sensitivity/specificity of our screening
questionnaire, yielded true prevalence midpoint estimates of 0.27 to
0.43% for epilepsy with generalized seizures (unadjusted estimate:
0.60%), 1.45 to 2.14% for epilepsy with focal seizures (unadjusted es-
timate: 2.02%) and 1.59 to 2.41% for epilepsy with any type of epileptic
seizure (unadjusted estimate: 2.23%; Table 2).

4. Discussion

In this large community-based door-to-door survey in Dar-es-Salaam,
Tanzania, we found a community lifetime prevalence for any type of
epileptic seizure that was comparable to other studies in similar settings
[7,21,22]. After adjusting for inaccuracy of our screening questionnaire,
the lifetime prevalences of epilepsy were within similar range yet mostly
higher than previously reported [5,6]. Reason for the higher prevalence
in our study is likely the inclusion of questions for focal seizures. One
study from Burkina Faso, however, observed even higher rates of life-
time epilepsy (3.5%, 95%CI 3.0-4.0%) that increased up to 7.9% (95%
CI 5.9-10.6%) when adjusting for different degrees for sensitivity and
specificity of the screening questionnaire [23]. In this study, 535 people
who screened positive for epileptic seizures using a four-item screening
questionnaire, were examined by a physician and only 153 (28.6%)
were confirmed to have epilepsy. At the same time, of 231 people who
screened negative for epileptic seizures and were examined by a
physician, 13 (5.6%) actually had epilepsy [23].

In two studies from urban Nigeria, the prevalence of active epilepsy
was between 0.43% (95%CI 0.27-0.59%) and 0.60% (95%CI
0.59-0.60%) [7,8]. Both studies used a two-stage design for the
confirmation of epilepsy, although the two studies had only a small
sample size. For the study by Ezeala-Adikaibe et al., 8300 people were
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screened for lifetime prevalence of convulsions which yielded a posi-
tivity rate of 3.74%, which was even higher than the in our study [7]. In
the second stage, all people who screened positive were evaluated
whether they had epilepsy and if it was active epilepsy. As a result, only
16% of those who screened positive were found to suffer from active
epilepsy. If we applied this proportion to our study, around 0.3% of
people would be suffering from active epilepsy. In this context, it would
be important to point out the difference between “active epilepsy”,
“lifetime epilepsy” and “lifetime epileptic seizures”. Our study calcu-
lated the latter two, but did not determine active epilepsy. The pro-
portion of people who have ever experienced an epileptic seizure in their
lifetime is greater than the proportion of people who have lifetime ep-
ilepsy, which, in turn, is greater than the proportion of people with
active epilepsy. The following reasons are relevant: firstly, epileptic
seizures represent events that often do not recur, whereas epilepsy refers
to a neurological disorder that involves recurrent seemingly unprovoked
seizures. Secondly, active epilepsy includes patients who are either
taking antiepileptic medication or whose last epileptic seizure occurred
within a specific time period, usually the last year. Distinguishing be-
tween the three categories would require a more detailed history of
epileptic seizures and preferably a clinical neurological examination,
which screening questionnaire interviews alone usually cannot accom-
modate. A second phase after the initial screening is therefore necessary
to establish the diagnosis of epilepsy as opposed to epileptic seizure.In
our study, particularly the prevalence of focal seizures contributed to the
increased positivity rate for any type of epileptic seizure which is likely
due to us including questions specifically addressing focal epileptic
seizures. As comparison, most other community-based studies used a
questionnaire focussing on generalized convulsive seizures only. That is
because generalized seizures can be identified more easily by commu-
nity health workers than non-convulsive seizures or focal seizures
[24,25]. The large excessive burden of focal seizures that we found was
observed more commonly among females than males which has been
reported before [26,27]. However, other studies have found a higher

Table 3
Number of people screening positive by classification of type of epileptic seizure.

All Proportion

Generalized seizures 293 (67 uniquely | 226 [77%] also focal seizures)
Focal seizures 986 (660 uniquely| 226 [23%] also generalized
seizures)
focal motor 457  46%
focal impaired 326  33%
awareness
both 203 21%
Unspecified seizures 32

Table 2
Screening positivity rates by type of epileptic seizure and estimated lifetime epilepsy prevalences by scenario and type of seizure.
n Type of epileptic seizure
generalized focal unspecified any type
n % n % n % n %
Both sexes 49,697 293 0.60 [0.53-0.67] 986 2.02 [1.90-2.15] 32 0.07 [0.04-0.09] 1085 2.23 [2.10-2.36]
scenario 1 0.27 [0.18-0.36] 2.14 [1.98-2.31] NA § 2.41 [2.24-2.59]
scenario 2 0.43 [0.37-0.49] 1.45 [1.34-1.55] 0.05 [0.03-0.07] 1.59 [1.48-1.70]
Females 25,689 151 0.60 [0.51-0.70] 613 2.43 [2.24-2.63] 24 0.10 [0.06-0.14] 671 2.66 [2.46-2.86]
scenario 1 0.26 [0.14-0.40] 2.67 [2.43-2.93] NA { 2.98 [2.72-3.25]
scenario 2 0.43 [0.35-0.51] 1.74 [1.58-1.90] 0.07 [0.04-0.1] 1.91 [1.74-2.07]
Males 24,008 142 0.60 [0.51-0.71] 373 1.59 [1.43-1.74] 8 0.03 [0.01-0.07] 414 1.76 [1.60-1.94]
scenario 1 0.27 [0.14-0.41] 1.54 [1.34-1.76] NA { 1.80 [1.58-2.03]
scenario 2 0.43 [0.35-0.51] 1.13 [1.00-1.27] 0.02 [0.00-0.04] 1.26 [1.12-1.40]

Adjusting for inaccuracy of screening questionnaire using Bayesian statistics.
Scenario 1: sensitivity 76.3%, specificity 99.6%.

Scenario 2: positive predictive value 73%, negative predictive value 100%.

1 Bayesian analysis yielded negative results.
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proportion of men suffering from epilepsy which was linked to a higher
risk of secondary seizures, e.g. after head trauma or stroke [28]. On the
other hand, there are also several reasons why women might have
screened positive more often. These are e.g. better awareness of symp-
toms and consciousness about their own health, but also because women
may speak more often and openly about their own health, e.g. at ante-
natal clinics. Another reason could be that there are lower levels of
stigma and negative attitudes towards epilepsy among women. None-
theless, overreporting is likely because the questions for focal seizures
were rather unspecific.

The degree of concealment due to stigma or traditional beliefs, such
as epilepsy as a form of witchcraft or supernatural influence, can only be
estimated. Furthermore, unawareness of epilepsy was not taken into
account in this survey. This could have been captured by adding a
question whether the person has ever heard of epilepsy.

Whilst generalized seizures were similar across age groups, the
prevalence of focal seizures increased with age which could be due to
secondary epilepsy. In our study, 91% of those who screened positive for
any type of epileptic seizure, screened positive for focal epileptic sei-
zures. Most other studies that evaluated epileptic seizures/epilepsy in
sub-Saharan Africa, found considerably smaller proportions of patients
with focal epileptic seizures (mostly between 4 and 40%) [29]. How-
ever, there were also two studies in rural Kenya and rural Tanzania
which found that more than 70% of patients with epilepsy had focal
epilepsy [20,30]. In a study conducted in mental health clinics in the
same district in Dar-es-Salaam, only 27% of patients had focal seizures —
either solely focal or focal to bilateral tonic-clonic [31].

The prevalence of epileptic seizures/epilepsy in sub-Saharan Africa
varies considerably which may be the result of different questionnaires,
sample populations, definitions (epileptic seizure or epilepsy) or
observation periods (lifetime epilepsy or active epilepsy) [29]. However,
also definitions of epilepsy differ between studies. Most studies on
epileptic seizures in sub-Saharan Africa did not identify people with
non-convulsive seizures because the questionnaires used were designed
to detect convulsive seizures only, and particularly generalized
convulsive seizures [24,25]. Assessment of non-convulsive epileptic
seizures requires taking a more detailed history of signs/symptoms like
strange behaviour or staring. This is why we included questions
designed to detect non-convulsive seizures (questions 6 to 8 in our
questionnaire). If phase two of this study had taken place as planned, we
could have verified or excluded a diagnosis of non-convulsive seizures. It
is estimated that the actual burden of epilepsy might be up to twice as
high as commonly found in epidemiological studies because of non-
comprehensive questionnaires which exclude e.g. non-convulsive sei-
zures a priori [32,33]. In our study, the prevalence of epileptic seizures
more than doubled when including non-convulsive epileptic seizures.

We observed quite a profound geographic variation of screening
positivity. In some wards of Kinondoni district nearly no person
screened positive for epileptic seizures, whereas in others, more than 4%
screened positive. A geographic heterogeneity of epilepsy has previously
been reported and could be due to environmental or genetic risk factors
which are often clustered too. [14,28] These could be e.g. exposure to
risk factors for secondary epilepsy, such as malaria or neuro-
cysticercosis. A study among people with epilepsy in Kinondoni district,
however, did not find many cases of neurocysticercosis in this district
which makes it an unlikely explanation of the geographic variation
observed [31]. Also, awareness of epilepsy may differ by degree of ed-
ucation which may cluster too. Furthermore, distance to the next
healthcare service has been hypothesised as factor influencing the
likelihood of screening positive for seizures because people living closer
to a healthcare facility might be more likely to receive treatment and
therefore be more aware of their disorder. This, however, could not be
confirmed in a study [14].
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5. Limitations

Our study had several limitations. Due to lack of funding, phase two
of this study could not be started until more than one year after the
initial screening of patients. When we started inviting people again for
neurological examination, we were not able to find most of the in-
dividuals that originally screened positive. Also, tracing back in-
dividuals to their homes was difficult because the study support team
had changed and because many people had moved houses. Hence we
were not able to accomplish phase two of this study and could therefore
not verify whether people who screened positive had epileptic seizures
or epilepsy. We tried to overcome this by analysing two scenarios of
inaccuracy of our questionnaires. Whilst this approach has limitations
compared with examining patients directly, we think that the results are
nonetheless valid, particularly for generalized epileptic seizures,
because the values for the inaccuracy of the screening tool came from
studies that used questionnaires primarly designed to detect generalized
convulsive seizures. For the analysis of true prevalences of focal sei-
zures, different test accuracy parameters may be needed. It is likely that
the positive predictive value from our scenario 2 is too high, because our
set of questions (especially those on focal seizures) may capture several
other conditions/diseases as well and, therefore, potentially less than
73% of people who screened positive for focal seizures, really had focal
seizures. Likewise, the negative predictive value of 100% most likely is
too high, because it does not account for unawareness of epilepsy and
concealment of epileptic seizures. Estimating the true negative predic-
tive value, however, is difficult as there is no objective test for epilepsy.
It would have required questions on knowledge about epilepsy as well as
detailed questions on epileptic seizures answered by the individuals
themselves and also by family members. Nonetheless, we consider the
scenarios we used as appropriate to estimate the true prevalence of
epilepsy, because they are from studies conducted in similar settings
using similar screening questionnaires.

6. Conclusion

In this study with almost 50,000 individuals contacts, we analysed
the urban lifetime prevalence of epileptic seizures, estimated the urban
lifetime prevalence of epilepsy and put both measures in the context of
other African studies. The majority of epileptic seizures were of the focal
type, which may have been due to the nature of our questionnaire that,
unlike most other questionnaires, also captured non-convulsive seizures
and other focal types of epileptic seizure. Whilst our results are likely
overestimations, they nonetheless demonstrate that non-convulsive
seizures seem to be common and hence need to be considered. Unfor-
tunately, we were not able to follow-up on individuals that screened
positive due to the reasons given above. However, our study still con-
tributes to filling the gap of knowledge on the prevalence of epileptic
seizures/epilepsy in urban settings of LMIC. Those numbers are impor-
tant for healthcare planning.
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Question 1: Have you ever lost consciousness or fallen and lost consciousness?
Question 2: Have you ever been told that while you were unconscious your arms and legs shake or stretch out?

Question 3: Have you ever had attacks in which you fall and bite your tongue or lost control of your bladder or bowels?

Question 4: Have you ever had uncontrollable attacks of shaking or trembling in one arm or leg or in the face without losing consciousness?

Question 5: Have you ever had attacks of numbness, tingling in one arm or leg without losing consciousness?

Question 6: Have you ever had attacks in which you lose contact with the surroundings without losing consciousness?

Question 7: Have you ever had attacks of losing awareness that was associated with a feeling of vagueness, unreality or dreaminess or experience of abnormal smells, sounds, or

vision without losing consciousness?

Question 8: Have you ever had episodes of strange behaviour without remembering it?

Question 9: Have you ever been told that you have or had epilepsy or epileptic fits?

Generalized seizures 1 AND (2 OR 3)

Focal seizures' 40R60R7ORS8

Simple partial seizures* 4 AND NOT (6 OR 7 OR 8)

Complex-partial seizures (6 OR 7 OR 8) AND NOT 4

Unspecified seizures 9 AND NOT (generalized seizures or focal seizures)
Any type of seizures At least one of the above four types

t Originally, question 5 was also considered for definition of focal seizures, but due to its low specificity, the question was removed from the analysis.
1 Simple partial motor seizures.

Table A.2
All Females Males

People screened 49,697 25,689 24,008 p3
Question 1 293 0.6% 151 0.6% 142 0.6% 1.00
Question 2 307 0.6% 162 0.6% 145 0.6% 0.75
Question 3 240 0.5% 129 0.5% 111 0.5% 0.57
Question 4 660 1.3% 418 1.6% 242 1.0% <0.001
Question 5f 2530 5.1% 1828 7.1% 702 2.9% <0.001
Question 6 334 0.7% 196 0.8% 138 0.6% 0.012
Question 7 266 0.5% 162 0.6% 104 0.4% 0.003
Question 8 303 0.6% 172 0.7% 131 0.5% 0.09
Question 9 261 0.5% 143 0.6% 118 0.5% 0.35

1 Question was removed from the analysis.
i p-value for the difference between females and males.
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