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Abstract 

Background: We determined the prevalence, incidence, and risk factors for epilepsy 

in Nigeria.  

Methods: We conducted a door-to-door survey to identify cases of epilepsy in three 

regions. We estimated age-standardized prevalence adjusted for non-response and 

sensitivity and the one-year retrospective incidence for active epilepsy. To assess 

potential risk factors, we conducted a case-control study by collecting 

sociodemographic and risk factor data. We estimated odds ratios (ORs) using 

logistic regression analysis and corresponding population attributable fractions 

(PAFs).   

Results: We screened 42,427 persons (aged ≥ 6 years), of whom 254 were 

confirmed to have active epilepsy. The pooled prevalence of active epilepsy per 

1,000 was 9.8 (95% CI: 8.6–11.1), 17.7 (14.2–20.6) in Gwandu, 4.8 (3.4–6.6) in 

Afikpo and 3.3 (2.0–5.1) in Ijebu-Jesa. The pooled incidence per 100,000 was 101.3 

(95% CI: 57.9–167.6), 201.2 (105.0–358.9) in Gwandu, 27.6 (3.3–128.0) in Afikpo 

and 23.9 (3.2–157.0) in Ijebu-Jesa. Children's significant risk factors included febrile 

seizures, meningitis, poor perinatal care, open defecation, measles, and family 

history first-degree relatives.  In adults head injury, poor perinatal care, febrile 

seizures, family history in second-degree relatives, and consanguinity were 

significant.  Gwandu had more significant risk factors. The PAF for the important 

factors in children was 74.0% (71.0%–76.0%) and 79.0% (75.0%–81.0%) for adults. 

Conclusion: This work suggests varied epidemiological numbers, which may be 

explained by differences in risk factors and population structure in the different 

regions. These variations should differentially determine and drive prevention and 

health care responses.  
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Introduction 

Despite several epilepsy reports from different parts of the world recently,1 there is 

still a need to collect region- and country-specific data for two reasons. Firstly, the 

available data shows wide variations. Secondly, these variations could determine 

and drive healthcare policies.2 Despite modelling attempts by the Global Burden of 

Disease study,3 it is challenging to extrapolate epilepsy data from other regions, due 

to differences in sample sizes, screening tools, definitions and risk factors.4 

The epilepsy burden in Nigeria is uncertain at the national level, with only seven 

prevalence surveys conducted over the last four decades.5-11 These screened a 

pooled population of 49,000 people in Southern Nigeria and reported prevalence 

between 4.3 and 37/1,000. There are no cohort studies on risk factors in sub-

Saharan Africa (SSA). Case-control studies suggest that infectious and non-

infectious factors are associated with epilepsy.12-17 The susceptibility of developing 

epilepsy from these factors depends on age, immunity and genetic differences 

between sites.18 A correlation between epilepsy prevalence and social deprivation is 

known,19 reflecting increased exposures to poverty-driven risk factors.20 The most 

critical risk factors from two Nigerian hospital-based case-control studies are febrile 

seizures, birth-related complications and family history,21,22 if they provide adequate 

evidence is debatable. 
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We determined the prevalence, retrospective incidence and potential risk factors and 

their contributions to epilepsy from three regions of Nigeria. If differences exist in the 

prevalence and incidence between sites, could they be explained by differences in 

the risk factors? These estimates could help provide information on preventive 

strategies. 

 

Methods 

Study Design, Population and Pre-study training 

This study consisted of cross-sectional door-to-door and case-control designs, 

conducted at Oha-isu and Nkpoghoro wards in Afikpo North local government area 

(LGA) Ebonyi State, Ijebu-Jesa ward in Oriade LGA Osun State and ten wards in 

Gwandu LGA Kebbi State (Figure 1). We chose these sites because of the stable 

population and the availability of willing collaborators. The tertiary hospitals, primary 

health care and immunization coordinators within these sites' network helped provide 

logistics and experienced field workers. The National Population Commission 

provided enumeration area maps to assist the surveys.  

We conducted fieldworker's training workshops before the survey to provide 

information on epilepsy and study tools. The reference diagnosticians were four 

neurologists (MMW, MAK, MBF, and SAB) and a neuropsychiatrist (SCI). The team 

standardized terminologies, definitions and diagnostic concepts to ensure uniformity 

across sites.4 

 

Procedures for the census and screening, and recruitment of cases and control 

We conducted a population census in the communities alongside the epilepsy 

screening. The periods for the door-to-door censuses were 12th February-15th March 
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2018 (Ijebu-Jesa), 17th February-8th March 2018 (Afikpo) and 3rd March-30th March 

2018 (Gwandu). We selected the last census date as the prevalence date. The 

screening process was a two-phase survey. In the first stage, each household was 

interviewed using a nine-item screening questionnaire in the local language to 

identify people with a potential epilepsy diagnosis.  We described the development 

and validation of the questionnaire elsewhere.23 Trained health workers administered 

the questionnaires to heads of individual households or a senior member who 

answered on behalf of the whole household. Physicians conducted a second stage 

confirmatory evaluation for any household member with a positive response to at 

least one screening question. Those confirmed to have epilepsy had a detailed 

interview using a modified version of an epilepsy questionnaire developed for use in 

Africa.24  

Epilepsy was defined as two or more unprovoked seizures occurring at least 24-

hours apart.4 The lifetime prevalence of epilepsy considered people who had 

epilepsy at any point in their life up to the survey time.4 Those with active epilepsy 

were people with at least one seizure in the last year or were currently on antiseizure 

medication. We chose a one-year rather than two- to five-year period, due to 

increasing recall bias with time.4 The one-year retrospective incidence was defined 

as the number of persons whose seizure onset occurred in the previous 12 months. 

We hypothesized that the prevalence of active epilepsy would be around 1%.13 

For the case-control study, cases were people with active epilepsy recruited and 

interviewed from the cross-sectional study. Simultaneously, twice as many age- and 

gender-matched controls were randomly selected from the same communities. We 

collected sociodemographic information, including age, gender, education, religion, 

marital status, employment, water supply, toilet facilities, and pork consumption (or 
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keeping pigs). We examined data on febrile seizures, perinatal care, family epilepsy 

history (among first- and second-degree relatives), sickle cell disease, meningitis, 

measles, and head-injury. Among adults, data on history of hypertension, diabetes, 

stroke, alcohol consumption and smoking were also collected. Appendix e-1 

provides critical aspects of the definition of terms and ascertainment. We obtained 

information from parents or caregivers; particularly from mothers, where, the 

participant was a child or cognitively impaired. The research team verified local 

terms and meanings from the health workers in these communities and from hospital 

records to get accurate information. UCL Ethics (Project ID: 11229/001) and the 

National Health and Research Ethics Committee (NHREC) in Nigeria (Protocol 

Number: NHREC/01/01/2007-4/12/2017) scrutinized and approved the protocol. All 

subjects or their next of kin gave written informed consent or assent by children 

explained in local languages.  

 

Statistical analysis  

We double entered census and screening data into Microsoft Excel (2013), and 

corrected deviations afterwards.  The crude prevalence per 1,000 and the one-year 

retrospective incidence per 100,000 for each site and pooled estimates were 

estimated using the R epitools epidemiological calculators. The household census 

figures provided the denominator. Age-standardization to the standard Nigerian 

population was performed and the age- and sex-specific prevalence rates computed 

in five-year age-bands. We adjusted the prevalence estimates for non-response and 

sensitivity of the screening questionnaires. Using the Oxford Poverty and Human 

Development Index data, we correlated the multidimensional poverty index (MPI) 

with the prevalence estimates from these sites. The MPI is a function of the intensity 
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of deprivation at the individual level regarding education, health, living standard, 

income and employment.25 

The case-control data was analyzed using Stata 15 (StataCorp. 2017. Stata 

Statistical Software: Release 15. College Station, TX: StataCorp LLC). We used a 

Chi-squared test to compare categorical variables between cases and controls, and 

between sites. We used the Wilcoxon-rank sum and the Kruskal-Wallis tests to 

compare continuous variables between cases and controls and sites. Following 

univariate analysis, covariates with P-values > 0.2 were removed, and a multivariate 

logistic regression model fitted to get the odds ratios (ORs) adjusted for age and 

gender. We did multiple imputations by chained equation (MICE) to deal with missing 

data and potential non-response bias. Population attributable fractions (PAF) were 

computed to assess the public health impact and quantify the contribution of factors 

to epilepsy. PAF assumes the proportional reduction in the disease that would occur 

if exposure to a risk factor were reduced to an alternative ideal exposure scenario.26. 

We analyzed the pooled data and for the individual sites, stratified based on age into 

children (< 16 years) and adults (≥ 16 years). We used Venn diagrams to illustrate 

the distribution of the significant risk factors between sites.   

 

Results 

Census: Population 

We screened 50,438 (25,864 females) persons from 10,449 households from the 

three sites (average ≈ five persons per household), of whom 42,427 (21,134 males) 

were aged ≥ 6 years (Afikpo 15.738, Ijebu-Jesa 10,316, Gwandu 16,373) (census 

detail in Table e-1).   
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The first stage, second stage screening and case ascertainment 

Of those screened, 104 (0.7%) were positive in Afikpo, 121 (1.2%) in Ijebu-Jesa and 

384 (2.3%) in Gwandu (Table 1). The individual questions' performance and 

response rates varied between sites, with questions screening mainly convulsive 

seizures having most positive responses (Table e-2). Of those screen-positive 

invited for the second stage screening, 61 (58.7%) in Afikpo, 104 (86.5%) in Ijebu-

Jesa and 278 (72.4%) in Gwandu effectively made it for assessment. Afikpo had the 

highest non-response rate of 41.3%, followed by Gwandu (27.6%) and Ijebu-Jesa 

(13.5%). There was a wide variation in the response rates between wards and 

communities (Table e-2). By the end of the screening process, 280 (43 in Afikpo, 26 

in Ijebu-Jesa and 211 in Gwandu) were diagnosed with lifetime epilepsy and 254 (42 

in Afikpo, 24 in Ijebu-Jesa and 188 in Gwandu) persons with active epilepsy (Table 

1). 

Prevalence of epilepsy 

Gwandu had the highest crude lifetime prevalence and prevalence of active epilepsy, 

while Ijebu-Jesa had the lowest (Table 1). With age-standardization and adjustment 

for attrition and sensitivity, the active epilepsy prevalence increased by 78% in 

Afikpo, 43% in Ijebu-Jesa, and 54% in Gwandu. The adjusted pooled prevalence 

from the three sites was 9.8 (8.6–11.1) per 1,000. The adjusted prevalence in 

Gwandu was 3.7 and 5.4 times higher than in Afikpo and Ijebu-Jesa. The prevalence 

was marginally higher in males than females in Ijebu-Jesa and Gwandu, while in 

Afikpo, the prevalence was approximately 40% higher in males (Table 2). The peak 

prevalence varied between sites, 50–54 years in Afikpo, 25–29 years in Ijebu-Jesa 

and 10–14 years in Gwandu. When sites' data were pooled, the chart smoothened 
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out showing bimodal distribution, with the highest peak in the age groups 6–14 years 

and a second but smaller at 55–59 years (Figure 2). 

When we correlated MPI of the respective States with the corresponding prevalence, 

the MPI was directly proportional to epilepsy prevalence r = 0.86 (95% CI: -0.6–1.0).  

Table e-4 and Table e-5 shows a list of prevalence studies conducted in Africa and 

where our estimates lie. 

Incidence of epilepsy 

The estimated one-year crude incidence was highest in Gwandu and lowest in 

Afikpo. The incidence more than doubled in Afikpo and Gwandu age-standardization 

and increased by 23% in Ijebu-Jesa. The age-adjusted incidence in Gwandu was 

seven and 8.4 times higher than in Afikpo and Ijebu-Jesa. Women had a higher one-

year crude incidence in Afikpo and Ijebu-Jesa, the difference widened with 

standardization. In Gwandu, the crude incidence was 12% higher in males and 

became 40% higher with standardization (Table 3). Figure 3 illustrates a bimodal 

pattern of the age distribution of one-year incidence combining data from the three 

sites, with most incident cases occurring in the younger age groups.  

 

Potential risk factors for epilepsy 

The sociodemographic characteristics of cases and controls by sites is shown in 

Table e-6. There were no significant age or gender differences between the 252 

(females 49.2%) cases and 586 (females 49.1%) controls available for assessment 

of potential risk factors from the three sites. The most important factor among 

children (Table e-7) were: febrile seizures (OR 12.64, 95% CI: 4.75–33.58; P < 

0.001), meningitis (12.32, 1.84–82.39; P = 0.010), poor perinatal care (10.85, 3.98–

29.57; P < 0.001), open defecation (5.12, 1.67–15.65; P = 0.004), measles (4.50, 
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1.42–14.27; P = 0.011) and family history in first-degree relatives (3.08, 1.05–8.99; P 

= 0.040). The most important factors for adults (Table e-8) were head injury (14.36, 

3.84–53.63; P < 0.001), poor perinatal care (12.09, 5.57–26.24; P < 0.001), febrile 

seizures (9.33, 4.57–19.06; P < 0.001), family history in second-degree relatives 

(7.00, 2.11–23.21; P = 0.001) and consanguinity (3.28, 1.74–6.18; P < 0.001).  

Figure 4 shows that Gwandu had more significant risk factors than other sites. 

Febrile seizures and poor perinatal care among adults were the most significant 

factor across the three areas. Simultaneously, a history of measles was important in 

Afikpo and Gwandu (Details of the results for each site are shown in Table e-9: a-f). 

Stroke, hypertension, diabetes, sickle cell disease, smoking, and alcohol use were 

not significant factors. Pork consumption was rare among cases and controls. 

Factors with higher PAF in children across sites include febrile convulsion (38%), 

poor perinatal care (29%) and measles (18%). The highest PAF across sites for 

adults was febrile seizures (39%), followed by poor perinatal care (32%), family 

history (32%), and measles (21%). Family history of epilepsy for first- and second-

degree relatives (39%), consanguinity (21%), open defecation (14%), and meningitis 

(4%) in children and consanguinity (36%) and meningitis (14%) in adults were higher 

from Gwandu. The PAF for the use of well water and use of pit latrines varied 

considerably across sites. The PAF for the two vaccine-preventable diseases 

(measles and meningitis) combined was 21% and 24% in children and adults. The 

PAF for the six most important factors in children (febrile seizures, meningitis, poor 

perinatal care, open defecation, measles and family history first-degree relative) and 

the five in adults (head injury, poor perinatal care, febrile seizures, family history 

second-degree relative and consanguinity) accounted for 74.0% (95% CI: 71.0–
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76.0%) and 79.0% (95% CI: 75.0–81.0%) (Details of the PAF results are shown in 

Table e-10 and Table e-11).  

 

Discussion  

Using validated screening tools, a standard criterion for definitions and 

classifications, with estimates age-standardized and corrected for attrition and 

sensitivity this work constitutes an essential step in understanding epilepsy in three 

Nigerian regions. The epilepsy prevalence and incidence varied considerably 

between sites, substantially higher in Gwandu, Northern Nigerian. Factors most likely 

linked to epilepsy in children and adults included: febrile seizures, poor perinatal 

care, family history and childhood measles, while head injury was associated with 

risk of epilepsy in adults. We observed variable potential risk factors across sites and 

significantly more in Gwandu, explaining the variability in prevalence and incidence 

estimates.  

The prevalence, we report, falls within the range of estimates reported in Africa.1 A 

recent meta-analysis of eight Nigerian studies reported a lower pooled prevalence of 

(8.0, 6.0-10.0) per thousand compared to the prevalence we report.27 Our finding of 

a higher prevalence in childhood and early adulthood is consistent with previous 

Nigerian studies,5,6,8,10 and African studies.13,28,29 The reason for the higher peak 

prevalence in late adulthood in Afikpo is unknown; the significantly higher risk of 

head injury among adults may partly explain this.  

We provide one of the first estimates of adjusted incidence rates from Nigeria. The 

higher rates in Gwandu is similar to previous reports,17,30,31 while the rates from 

Ijebu-Jesa and Afikpo were much lower than previously reported.32 The pooled rate 

was higher than the median and pooled incidence rates from the more recent meta-



16 Watila 
 

 

 

analysis.1 The bimodal peak incidence rates observed is consistent with these 

reports. The discrepancy between high incidence and the prevalence in Gwandu 

may suggest higher childhood mortality or premature mortality in people with 

epilepsy. The reason for the variation in the prevalence and the incidence rates 

between the sites is not fully known but could be due to differences in risk factors, 

the dynamics of the recruitment strategy, the size of the population and inherent 

differences in the population, screened.4 Stigma may have contributed to the lower 

estimates in southern Nigeria. Culturally negative attitudes towards epilepsy and 

mental disorders appear more entrenched among the Yoruba people of Southwest 

Nigeria.33,34 The effect of stigma on response to community-based study could be an 

area of further studies. A likely cultural reason for the lower prevalence of epilepsy in 

Ijebu-Jesa may be due to the "diagnostic" labels for epilepsy. One particular label in 

southwest Nigeria is "Ogun Oru" (nocturnal warfare); which includes nocturnal 

seizures and sleep disturbances. It is a common belief for females to be possessed 

during sleep by a feud between earthly and spiritual spousal interactions.35 It is 

culturally not considered an epileptic condition. Women may have been missed 

during the census, and these socio-cultural contexts should be considered in future 

studies. 

Risk factors like febrile seizures, poor perinatal history, family history and head injury 

reported are consistent with previous studies.12-17,21,22 Delay in prompt pre-hospital 

treatment for conditions such as febrile seizures and the unavailability, inaccessibility 

and failure to use antenatal care are antecedents for epilepsy particularly among the 

rural poor and less-educated, worse in Northern Nigeria.36 Trained traditional birth 

attendants could help bridge the perinatal care gap.36  
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We found some unique factors. Consanguinity was important among adults in 

Gwandu, a region with high consanguineous rates.37 The link between consanguinity 

and epilepsy is uncertain and the effect of assortative mating needs to be 

considered. A Jordanian study where consanguinity is common failed to establish a 

relationship with epilepsy.38 The association may likely be due to shared genetic, 

socioeconomic and environmental risk factors. Meningitis was unique to Gwandu, 

located within the 'meningitis belt' of Africa, where meningococcal meningitis occurs 

in epidemics with severe consequences.39 The link between measles and epilepsy in 

Afikpo and Gwandu is not entirely known. Still, it could be associated with febrile 

seizures, measles-associated encephalitis and post-encephalitic complications 

requiring further research. The Integrated Disease Surveillance and Response 

(IDSR) records showed that measles is still endemic in Nigeria and North-west 

Nigeria had some of the highest measles attack rates. The attack rate was lower in 

Ebonyi, but it had one of the highest case fatality rates.40 The two conditions 

(measles and meningitis) are vaccine-preventable. Studies have shown that an 

incomplete immunization history was a significant risk factor for epilepsy.21 

Immunization rates in Nigeria are low, with three out of four Nigerian children unlikely 

to complete all necessary immunizations; this is far worse in northern Nigeria.41, 42 

Ineffective primary health care services and the logistics in the supply of vaccines 

affect coverage. Still, the greatest challenge to accepting immunization is a religious 

one, especially amongst northern Nigerian Muslims. Vaccination programs in the 

past have been hampered by religious extremism targeting immunization workers.41  

The role open defecation has on epilepsy among children in Gwandu is unknown. 

Reports from rural India and Peru failed to identify a clear association.43-45 Open 

defecation may simply reflect lower SES and sanitation associated with a parasitic 
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infestation. Pork consumption and keeping pigs as a possible risk factor of 

neurocysticercosis was rare in this study. Neurocysticercosis often goes 

undiagnosed in SSA because of the lack of neuroimaging facilities. Parasite control 

programs could help prevent development of epilepsy, but the potential impact 

needs assessing in future studies.46 Reports have shown that epilepsy occurrence 

reduced years after implementing Community-Directed Treatment with Ivermectin.47  

Northwest Nigeria has one of the worse MPIs and may explain why Gwandu had 

more significant risk factors and possibly higher prevalence and incidence. The MPI 

is a function of educational attainment and economic capacity influenced by socio-

cultural and religious aspects.25 Epilepsy is now considered a condition associated 

with low SES and social deprivation.20 It was challenging to assess socioeconomic 

needs in this work, as most did not respond to monthly income questions. Non-

response is typical and predictable.48 For future studies, consumption-based rather 

than monetary-based expenditure should be assessed as this may be a more 

consistent predictor of SES. Income-based measures for appraising living standards 

in rural SSA can be problematic due to the seasonal variation.  

Head injury was positively associated with epilepsy in adults from Gwandu and 

Afikpo. Studies have reported an increase in head injuries due to commercial 

motorbike accidents and enforcement of wearing crash helmets could help.49, 50 

Limitations: The door-to-door design, despite its advantages, has inherent 

limitations and subjectivity. Despite correcting attrition, the variability of non-

response between the sites may have influenced the differences in the estimates. 

The reason for some of these differences may have been affected by stigma as 

highlighted.  We combined data from the three sites to get a 'national' figure. The 

combined figures should be interpreted with caution because of the heterogeneity 
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between sites and the marked difference in the total number diagnosed with 

epilepsy. Gwandu has a larger number of cases recruited and may have increased 

overall national estimates and led to increased risk factors. The incidence rate we 

found may be challenged, as the follow-up time is relatively short to get a reliable 

incidence estimate as to the disease process's dynamics over a short period is 

uncertain. The exclusion of children less than six years of age was done to address 

the concern of including children with febrile convulsions only may have led to an 

underestimate. 

The inherent limitation of every case-control design, which includes the potential for 

recall bias and the historical reliability of the information, especially for febrile 

seizures, meningitis, measles and perinatal issues in adults is acknowledged. This 

systematic error may lead to wrong estimates of the association. The sample size, 

particularly from Ijebu-Jesa and Afikpo, could be faulted, as they may be inadequate 

to provide reliable information about the importance of each risk factor. The lack of 

serological and neuroimaging tests to investigate parasitic infestation such as 

neurocysticercosis and onchocerciasis was a limitation. Absence of neuroimaging 

also limited the investigations of strokes, brain tumors, and space-occupying lesion 

as causes of epilepsy. PAF is useful from a public health perspective for preventable 

factors, buts its limitations must be considered. A large PAF may simply reflect a 

broad exposure rather than any valuable measure of causality, and the cumulative 

PAF from individual exposures considered one at a time usually exceeds 100%.26  

 

Conclusion 

We showed that the prevalence and incidence estimates vary across sites, which 

may be due to differences in risk factors. Febrile seizures, poor perinatal care, family 
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history, measles, meningitis, open defecation, consanguinity and head injury were 

significant factors in this study with substantial PAF. These findings suggest a need 

for targeted preventive interventions taking into cognizance these differences. 

Research is required to understand how the various risk factors interact in the 

complex etiology across sites; however, this can only reliably be done in a cohort 

study. The extent a risk factor can be determined depends on the diagnostic facilities 

and resources available, which vary across regions. With about 50,000 contacted, 

they could be an excellent resource for a future cohort study. 

 

Acknowledgements: 

This work was carried out at the UCLH/UCL Comprehensive Biomedical Research 

Centre, which receives a proportion of funding from the UK Department of Health's 

National Institute for Health Research Biomedical Research Centre's funding 

scheme. J.W. Sander receives research support from the Marvin Weil Epilepsy 

Research Fund, the UK Epilepsy Society and the Christelijke Vereniging voor de 

Verpleging van Lijdersaan Epilepsie, The Netherlands. We are grateful to Mark 

Keezer for his useful advice throughout the study. We acknowledge all the research 

assistants and health-workers who were involved in the fieldwork. M.M. Watila was a 

Commonwealth Scholar, funded by the UK government. 

 

References 

1. Fiest KM, Sauro KM, Wiebe S, et al. Prevalence and incidence of epilepsy A 

systematic review and meta-analysis of international studies. Neurology 

2017;88:296-303. 



21 Watila 
 

 

 

2. Murray CJ, Lopez AD. Evidence-based health policy--lessons from the Global 

Burden of Disease Study. Science 1996;274:740-743. 

3. Beghi E, Giussani G, Nichols E, et al. Global, regional, and national burden of 

epilepsy, 1990–2016: a systematic analysis for the Global Burden of Disease 

Study 2016. Lancet Neurol 2019;18:357-375. 

4. Thurman DJ, Beghi E, Begley CE, et al. Standards for epidemiologic studies and 

surveillance of epilepsy. Epilepsia 2011;52:2-26. 

5. Osuntokun BO, Schoenberg BS, Nottidge VA. Research protocol for measuring 

the prevalence of neurologic disorders in developing countries. Results of a pilot 

study in Nigeria. Neuroepidemiology 1982;1:143-153. 

6. Osuntokun BO, Adeuja AOG, Nottidge VA, et al. Prevalence of the epilepsies in 

Nigerian Africans: A community-based study. Epilepsia 1987;28:272-279. 

7. Longe AC, Osuntokun BO. Prevalence of neurological disorders in Udo, a rural 

community in southern Nigeria. Trop Geogr Med 1989;41:36-40. 

8. Osakwe C, Otte WM, Alo C. Epilepsy prevalence, potential causes and social 

beliefs in Ebonyi State and Benue State, Nigeria. Epilepsy Res 2014;108:316-

326. 

9. Mustapha AF, Preux PM, Sanya EO, Akinleye CA. The prevalence and 

subjective handicap of epilepsy in Ilie--a rural riverine community in South West 

Nigeria: a door-to-door survey. Epilepsy Behav 2014;37:258-264. 

10. Nwani PO, Nwosu MC, Asomugha LA, Enwereji KO, Arinzechi EO, Ogunniyi AO. 

Epidemiology of active epilepsy in a suburban community in Southeast Nigeria: 

A door-to-door survey. Niger J Clin Pract 2015;18:527-533. 



22 Watila 
 

 

 

11. Ezeala-Adikaibe BA, Orjioke C, Ekenze O, et al. Prevalence of active convulsive 

epilepsy in an urban slum in Enugu South East Nigeria. Seizure 2016;35:100-

105. 

12. Nitiema P, Carabin H, Hounton S, et al. Prevalence case-control study of 

epilepsy in three Burkina Faso villages. Acta Neurol Scand 2012;126:270-278. 

13. Ngugi AK, Bottomley C, Kleinschmidt I, et al. Prevalence of active convulsive 

epilepsy in sub-Saharan Africa and associated risk factors: Cross-sectional and 

case-control studies. Lancet Neurol 2013;12:253-263. 

14. Kamuyu G, Bottomley C, Mageto J, et al. Exposure to multiple parasites is 

associated with the prevalence of active convulsive epilepsy in sub-Saharan 

Africa. PLoS Negl Trop Dis 2014;8:e2908. 

15. Matuja WBP, Kilonzo G, Mbena P, et al. Risk factors for epilepsy in a rural area 

in tanzania: A community-based case-control study. Neuroepidemiology 

2001;20:242-247. 

16. Edwards T, Scott AG, Munyoki G, et al. Active convulsive epilepsy in a rural 

district of Kenya: a study of prevalence and possible risk factors. Lancet Neurol 

2008;7:50-56. 

17. Mung'ala-Odera V, White S, Meehan R, et al. Prevalence, incidence and risk 

factors of epilepsy in older children in rural Kenya. Seizure 2008;17:396-404. 

18. Campbell G, Garcia HH, Nakao M, Ito A, Craig PS. Genetic variation in Taenia 

solium. Parasitol Int 2006;55 Suppl:S121-126. 

19. Morgan CL, Ahmed Z, Kerr MP. Social deprivation and prevalence of epilepsy 

and associated health usage. J Neurol Neurosurg Psychiatry 2000;69:13-17. 



23 Watila 
 

 

 

20. Heaney DC, MacDonald BK, Everitt A, et al. Socioeconomic variation in 

incidence of epilepsy: prospective community based study in south east England. 

BMJ 2002;325:1013-1016. 

21. Ogunniyi A, Osuntokun B, Bademosi O, Adeuja A, Schoenberg BS. Risk factors 

for epilepsy: case‐control study in Nigerians. Epilepsia 1987;28:280-285. 

22. Ogunrin O, Obiabo O, Obehigie E. Risk factors for epilepsy in Nigerians–a cross‐

sectional case–control study. Acta Neurol Scand 2014;129:109-113. 

23. Watila MM, Balarabe SA, Komolafe M, et al. Translation and validation of an 

epilepsy-screening questionnaire in three Nigerian languages. Epilepsy Behav 

2020:107604. 

24. Preux PM. Questionnaire for investigation of epilepsy in tropical countries. AJNS 

2002;21:4-17. 

25. Alkire S, Robles G. Multidimensional poverty index summer 2017: Brief 

methodological note and results. OPHI Methodological Notes 2017;45. 

26. Rockhill B, Newman B, Weinberg C. Use and misuse of population attributable 

fractions. Am J Public Health 1998;88:15-19. 

27. Owolabi LF, Owolabi SD, Taura AA, Alhaji ID, Ogunniyi A. Prevalence and 

burden of epilepsy in Nigeria: A systematic review and meta-analysis of 

community-based door-to-door surveys. Epilepsy Behav 2019;92:226-234. 

28. Tekle-Haimanot R, Abebe M, Gebre-Mariam A, et al. Community-based study of 

neurological disorders in rural central Ethiopia. Neuroepidemiology 1991;9:263-

277. 

29. Winkler AS, Kerschbaumsteiner K, Stelzhammer B, Meindl M, Kaaya J, 

Schmutzhard E. Prevalence, incidence, and clinical characteristics of epilepsy—



24 Watila 
 

 

 

A community‐based door‐to‐door study in northern Tanzania. Epilepsia 

2009;50:2310-2313. 

30. Kaiser C, Asaba G, Leichsenring M, Kabagambe G. High incidence of epilepsy 

related to onchocerciasis in West Uganda. Epilepsy Res 1998;30:247-251. 

31. Kaddumukasa M, Mugenyi L, Kaddumukasa MN, et al. Prevalence and incidence 

of neurological disorders among adult Ugandans in rural and urban Mukono 

district; a cross-sectional study. BMC Neurol 2016;16:227. 

32. Ngugi AK, Bottomley C, Scott JAG, et al. Incidence of convulsive epilepsy in a 

rural area in Kenya. Epilepsia 2013;54:1352-1359. 

33. Coker AO, Olibamoyo O, Adetiloye B, Adewunmi N. Stigma and discrimination 

among individuals with mental disorders in lagos, nigeria: A qualitative study. 

AJPSSI 2018;21:114-124. 

34. Adewuya AO, Oseni SB. Impact of psychiatric morbidity on parent-rated quality 

of life in Nigerian adolescents with epilepsy. Epilepsy Behav 2005;7:497-501. 

35. Aina OF, Famuyiwa OO. Ogun Oru: a traditional explanation for nocturnal 

neuropsychiatric disturbances among the Yoruba of Southwest Nigeria. 

Transcult Psychiatry 2007;44:44-54. 

36. Fagbamigbe AF, Idemudia ES. Barriers to antenatal care use in Nigeria: 

evidences from non-users and implications for maternal health programming. 

BMC Pregnancy Childbirth 2015;15:95. 

37. Obembe A, Ibrahim MTO, Ndodo N, Balarabe S, Balarabe I, Yunusa MA. 

Prevalence of consanguinity in Gotomo town: A pilot study of GCRP (Gwandu 

Consanguineous Research Project) Group. Sahel Med J 2016; 19:104-117. 

38. Daoud AS, Batieha A, Bashtawi M, El-Shanti H. Risk factors for childhood 

epilepsy: a case-control study from Irbid, Jordan. Seizure 2003;12:171-174. 



25 Watila 
 

 

 

39. Zunt JR, Kassebaum NJ, Blake N, et al. Global, regional, and national burden of 

meningitis, 1990–2016: a systematic analysis for the Global Burden of Disease 

Study 2016. Lancet Neurol 2018;17:1061-1082. 

40. Ibrahim BS, Usman R, Mohammed Y, et al. Burden of measles in Nigeria: a five-

year review of casebased surveillance data, 2012-2016. Pan Afr Med J 

2019;32:5. 

41. Abimbola S, Malik AU, Mansoor GF. The final push for polio eradication: 

addressing the challenge of violence in Afghanistan, Pakistan, and Nigeria. PLoS 

Med 2013;10:e1001529. 

42. Gunnala R, Ogbuanu IU, Adegoke OJ, et al. Routine Vaccination Coverage in 

Northern Nigeria: Results from 40 District-Level Cluster Surveys, 2014-2015. 

PLoS One 2016;11:e0167835. 

43. Koul R, Razdan S, Motta A. Prevalence and pattern of epilepsy 

(Lath/Mirgi/Laran) in rural Kashmir, India. Epilepsia 1988;29:116-122. 

44. Moyano LM, Saito M, Montano SM, et al. Neurocysticercosis as a cause of 

epilepsy and seizures in two community-based studies in a cysticercosis-

endemic region in Peru. PLoS Negl Trop Dis 2014;8:e2692. 

45. Goyal M, Chand P, Modi M, et al. Neurocysticercosis: An uncommon cause of 

drug-refractory epilepsy in North Indian population. Epilepsia 2015;56:1747-

1752. 

46. Singh G, Angwafor SA, Njamnshi AK, Fraimow H, Sander JW. Zoonotic and 

vector-borne parasites and epilepsy in low-income and middle-income countries. 

Nat Rev Neurol 2020:1-13. 



26 Watila 
 

 

 

47. Katabarwa M, Lakwo T, Habumogisha P, Richards F, Eberhard M. Could 

neurocysticercosis be the cause of "onchocerciasis-associated" epileptic 

seizures? Am J Trop Med Hyg 2008;78:400-401. 

48. Moore JC, Welniak EJ. Income measurement error in surveys: A review. J Off 

Stat 2000;16:331. 

49. Olubomehin OO. The development and impact of motorcycles as means of 

commercial transportation in Nigeria. RHSS 2012;2. 

50. Nwadiaro H, Ekwe K, Akpayak I, Shitta H. Motorcycle injuries in north-central 

Nigeria. Niger J Clin Pract 2011;14:186-189. 

 

 

 



27 Watila 
 

 
 

Figure 1: Map of Nigeria showing the sites and summary of their characteristics
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Table 1: Prevalence of epilepsy from the three sites  

Sites Population 

(> 6 years) 

Number 

positive 

stage 1 

Responded 

and 

screened 

in stage 2 

Gender 

respon

se 

(female

s) 

Diagnosed 

after stage 

2 

Crude 

Lifetime 

prevalence 

(per 1,000) 

 

Crude 

prevalence 

active 

epilepsy (per 

1,000)  

Age 

standardized 

Prevalence of 

active 

epilepsy  

Prevalence of 

active 

epilepsy 

adjusted for 

attrition and 

sensitivity 

(per 1,000) 

Prevalence 

ratios 

Afikpo 15,738 104 (0.7%) 61 (58.7%) 57.4% 43 (70.5%) 2.7 (2.0–3.7) 2.7 (2.0–3.6) 2.5 (1.8–3.5) 4.8 (3.4–6.6) 1.0 

Ijebu-Jesa 10,316 121 (1.2%) 104 (86.5%) 51.0% 26 (25.0%) 2.5 (1.7–3.7) 2.3 (1.6–3.5) 2.6 (1.6–4.0) 3.3 (2.0–5.1) 0.7 (0.4–1.1) 

Gwandu 16,373 384 (2.3%) 278 (72.4%) 41.7% 211 (75.9%) 12.9 (11.3–

14.7) 

11.5 (10.0–

13.2) 

11.5 (9.8–13.5) 17.7 (14.2–

20.6) 

3.7 (3.0–4.3) 

Total 42,427 609 (1.4%) 443 (72.7%) 50.0% 280 (63.2%) 6.6 (5.9–7.4) 6.0 (5.3–6.8) 6.2 (5.5–7.1) 9.8 (8.6–11.1) -  

The Nigerian census figure of 2006 was used for the age standardization. Attrition was corrected by dividing with a factor of 0.587, 0.865 and 0.724 for Afikpo, Ijebu-Jesa and Gwandu. 

For the total (combined) dataset, attrition was corrected by calculating a weighted attrition factor based on the number of subjects per regions [Attrition_factor = (#N_regionX * 0.587 + 

#N_regionY * 0.865 + #N_regionZ * 0.724) / #N_total = 0.7075]. The values were also adjusted for the screening questionnaire's sensitivity, dividing by a factor of 0.9. Percentages are 

those of the preceding column. Figures in parenthesis are the 95% confidence intervals. 

 



29 Watila 
 

 

 

Table 2: Prevalence of lifetime and active epilepsy by site and gender 

Gender Total 

number of 

people 

Screened 

Age-standardized 

lifetime prevalence 

adjusted for attrition 

and sensitivity (95% 

CI) 

Age-standardized 

prevalence of active 

epilepsy adjusted for 

attrition and sensitivity 

(95% CI) 

Prevalence 

Ratio of active 

epilepsy (95% 

CI) 

 

Afikpo 15,738 4.8 (3.5–6.7) 4.8 (3.4–6.6)  

Female 8,019 4.5 (2.7–7.3) 4.3 (2.6–7.1) 1.0 

Male 7,719 4.9 (3.1–8.2) 5.9 (3.7–9.0) 1.4 (0.9–2.1) 

Ijebu-jesa 10,316 3.6 (2.3–5.4) 3.3 (2.0–5.1)  

Female 5,398 3.2 (1.6–6.0) 3.2 (1.6–6.0) 1.0 

Male 4,918 3.9 (2.1–7.1) 3.3 (1.6–6.3) 1.03 (0.5–2.0) 

Gwandu 16,373 19.8 (17.1–22.9) 17.7 (14.2–20.6)  

Female 7,876 17.1 (13.7–21.4) 16.7 (13.3–20.9) 1.0 

Male 8,497 22.6 (18.4–27.7) 17.9 (14.2–22.5) 1.07 (0.9–1.3) 

Combined 42,427 10.8 (9.6–12.3) 9.8 (8.6–11.1)  

Female 21,293 9.4 (7.8–11.3) 9.3 (7.7–11.2) 1.0 

Male 21,134 12.6 (10.6–15.0) 10.2 (8.4–12.4) 1.1 (0.9–1.3) 

CI – confidence interval 
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Figure 2: Prevalence of active epilepsy by age group for each site and combined 
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Table 3: One-year retrospective incidence by center and gender 

 Total 

Screened 

Number of 

new cases  

Crude one-year 

incidence (95% CI)* 

Age-standardized 

incidence (95 % CI)* 

Afikpo 15,738 2 12.7 (3.5–46.3) 27.6 (3.3–128.0) 

Female 7,719 1 13.0 (2.3–73.4) 33.0 (0.8–199.6) 

Male 8,019 1 12.5 (2.2–70.6) 25.6 (0.6–263.2) 

Ijebu-Jesa 10,316 2 19.4 (5.3–70.7) 23.9 (3.2–157.0) 

Female 5,398 2 37.1 (10.2–135.0) 76.5 (5.7–348.8) 

Male 4,918 0 0.0 0.0 

Gwandu 16,373 14 85.5 (50.9–143.5) 201.2 (105.0–358.9) 

Female 7,876 6 76.2 (34.9–166.1) 168.3 (56.9–397.2) 

Male 8,497 8 94.2 (47.7–185.7) 236.7 (92.3–518.8) 

Total (combined) 42,427 18 42.4 (26.8–67.1) 101.3 (57.9–167.6) 

Female 21,293 9 42.3 (22.2–80.3) 95.1 (41.5–191.0) 

Male 21,134 9 42.6 (22.4–80.9) 110.4 (46.5–230.7) 

*Per 100,000; CI – Confidence intervals. 
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Figure 3: Pooled retrospective incidence by age group 
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Figure 4: Venn diagram illustrating the distribution of important risk factors across 

sites 

 

 

 


