
1Wanigasinghe J, et al. BMJ Paediatrics Open 2019;3:e000430. doi:10.1136/bmjpo-2018-000430

Open access 

Age, sex and ethnic differentials in the 
prevalence and control of epilepsy 
among Sri Lankan children: a 
population-based study

Jithangi Wanigasinghe,   1 Carukshi Arambepola,2 Roshini Murugupillai,3 
Thashi Chang4 

To cite: Wanigasinghe J, 
Arambepola C, Murugupillai R, 
et al. Age, sex and ethnic 
differentials in the prevalence 
and control of epilepsy 
among Sri Lankan children: 
a population-based study. 
BMJ Paediatrics Open 
2019;3:e000430. doi:10.1136/
bmjpo-2018-000430

Received 2 January 2019
Revised 3 April 2019
Accepted 11 April 2019

1Department of Paediatrics, 
Faculty of Medicine, University 
of Colombo, Colombo, Sri Lanka
2Department of Community 
Medicine, Faculty of Medicine, 
University of Colombo, Colombo, 
Sri Lanka
3Department of Clinical 
Sciences, Faculty of Health-Care 
Sciences, Eastern University, Sri 
Lanka, Batticaloa, Sri Lanka
4Department of Clinical 
Medicine, Faculty of Medicine, 
University of Colombo, Colombo, 
Sri Lanka

Correspondence to
Dr Jithangi Wanigasinghe;  
jithangi@ pdt. cmb. ac. lk

Original article

© Author(s) (or their 
employer(s)) 2019. Re-use 
permitted under CC BY-NC. No 
commercial re-use. See rights 
and permissions. Published by 
BMJ.

AbstrACt
Objective To estimate the prevalence of childhood 
epilepsy in Sri Lanka by different age groups (0–5, 6–10 
and 11–16 years), sex and ethnicity, and to describe the 
types and outcomes of epilepsy.
Design and patients A population-based, cross-
sectional study was conducted in the district considered 
to be ethnically most balanced in Sri Lanka. A door-to-
door survey was performed in the 0–5 year age group 
(60 geographically defined areas as clusters; 19 children 
per cluster), and a school-based survey in the 6–16 year 
age group (150 classes as clusters; 25 children per 
cluster). The screened children with epilepsy were 
reviewed individually for confirmation of the diagnosis 
of epilepsy, typing of the underlying epilepsy syndrome 
and assessment of control. The same group of children 
were re-evaluated 1 year later to reconfirm the syndromic 
diagnosis and to assess the stability of control of epilepsy.
results The overall prevalence of childhood epilepsy 
was 5.7 per 10 000 children aged 0–16 years (95% CI: 38 
to 87). It was higher with younger ages (73.4 per 10 000 
children aged 0–5 years; 55.1 per 10 000 children aged 
6–10 years and 50.4 per 10 000 children aged 11–16 
years). A male dominance was noted in both age groups. 
In each age group, the prevalence was highest in children 
of Sinhalese ethnicity. Symptomatic focal epilepsy was 
the single most common group of epilepsy in both age 
groups. Majority of children remained well controlled on 
medications.
Conclusion The findings indicate a relatively high 
burden of epilepsy among children in Sri Lanka, however, 
these were comparable to the burden of disease reported 
from other countries in the region.

IntrODuCtIOn
Epilepsy is one of the most common chronic 
neurological diseases in children. Across all 
ages, it is the second most disabling disease 
as measured by years lived with disabilities.1 
It is reported to affect 0.5%–1.0% of all chil-
dren in general.2 Nevertheless, the variability 
in the precision of diagnosis of epilepsy raises 
concerns over the validity of these data. There 
is also variability depending on the setting of 
the studies. The reported epilepsy burden is 

low from high-income countries (HICs).2–6 
Furthermore, recent literature from these 
settings reports declining prevalence rates of 
both adult and childhood epilepsy.7 Contrary 
to this, resource-poor settings, which harbour 
more than 80% of the epilepsy burden world-
wide, report relatively higher prevalence 
rates.8 In particular, Asia contributes the 
largest proportion to this prevalence. This 
contribution is attributable to higher rates 
of perinatal injury, head trauma and central 
nervous system (CNS) infections including 
regional parasitic infections like neurocystic-
ercosis.9 Recent literature has reported signif-
icantly varying prevalences within different 
regions in Asia.10 These differences need 
to be interpreted in the context of adopted 
methodology as well as cultural, social and 
economic factors that influence disease-re-
porting practices in these settings.9 Despite 
the overall high prevalence in Asia, reports of 
childhood epilepsy from this region is limited.

Sri Lanka is an island of 65 610 km2 situated 
south of the Indian subcontinent between 
northern latitudes 50 to 100 with a population 
of approximately 22 million and a state health-
care system that is free to all of its citizens. 
However, not all people with epilepsy present 
to state hospitals because of not recognising 
the disease, access to private healthcare or 
reliance on alternative, indigenous healthcare 
providers. Thus, hospital-based data often 
underestimate the true burden of disease. 
Population-based epilepsy prevalence data in 
Sri Lanka is limited to a single study done in 
an adult population.11 Hence, the true magni-
tude of epilepsy among Sri Lankan children 
aged 0–16 years remains unknown.

Understanding the true burden of child-
hood epilepsy is of paramount importance for 
financial estimations, resource distribution 
and projections for improving services for 
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them. This is the first population-based study performed 
to estimate prevalence of childhood epilepsy in Sri Lanka 
(performed in 0–16 year age group in three different age 
categories: 0–5, 6-10 and 11–16 years) and to describe the 
control of epilepsy in these children.

MethODs
Of the 25 districts in Sri Lanka, a population-based 
cross-sectional study was conducted in the district of 
Ampara, which comprises a land area of 4415 km2. This 
selection was based on its most balanced ethnic distri-
bution where all three main ethnic groups (Sinhala, 
Tamil and Muslim) are nearly equally represented. This 
is a predominantly rural, agricultural district engaged 
in paddy cultivation and rice milling where the ethnic 
groups live in harmony.

The study population consisted of 4890 children aged 
0–16 years whose parents had been residing in the respec-
tive district for a minimum period of 6 months by the date 
of commencement of study and able to provide reliable 
clinical data from parental history and medical records. 
Parents not living with the child during most period of 
his/her life, with known psychiatric and mental illnesses 
were excluded. The sample size was calculated using the 
formula for estimating the prevalence of a disease.12 The 
sample initially calculated was 1432 to detect an expected 
prevalence of 0.6% of epilepsy among children aged 
0–16 years (in the absence of a previous study conducted 
among children aged 0–16 years, or separately in 0–5, 
6–10 and 11–16 age groups in Sri Lanka/Asia, p was 
based on the prevalence reported from a study among 
Asian children aged 0–18 years),13 with a precision of 
0.004 (d) and a level of confidence of 1.96 (Z). This 
sample was recruited proportionate to the following 
age-specific population data of Sri Lanka14: 0–5 years 
(26.7% of the sample comprising infants, young children 
and preschoolers; n=382) and 6–16 years (73.3% of the 
sample comprising grades 1–11 schoolgoing children; 
n=1050).

In the 0–5 year age group, a community-based sample 
of 1140 was obtained in clusters of 19 children per public 
health midwife (PHM) area, from each of the 60 PHM 
areas in the district. PHM area is the smallest adminis-
trative unit in the national healthcare system. This final 
sample was determined by multiplying the initial sample 
of 382 by 2.8 (design effect calculated for a cluster size 
of 19 children and rho value of 0.1) to minimise cluster 
effect and 5% non-response. From each PHM area, a 
cluster of 19 children was selected systematically using the 
Birth & Immunisation registers maintained and routinely 
updated by the respective area PHM.

In the 6–16 year age group, a school-based sample of 
3750 (1500 from grades 1 to 5 and 2250 from grades 6 
to 11, so as to represent, respectively, the 6–10 and 11–16 
year age groups proportionate to the age-specific popu-
lation data in Sri Lanka)14 was obtained in clusters of 
25 children per class, from 150 classes (60 classes from 

grades 1 to 5 and 90 classes from grades 6 to 11). This 
final sample was determined by multiplying the initial 
sample of 1050 by design effect of 3.4 (calculated for a 
cluster size of 25 children and rho value of 0.1) and 5% 
non-response. To obtain this sample, a total of 15 schools 
(5 schools from each stratum classified as ‘Sinhala’, 
‘Tamil’ and ‘Muslim’ schools) were selected randomly. 
From each selected school, 10 classes per school (4 classes 
from grades 1 to 5 and 6 classes from grades 6 to 11) were 
selected randomly. From each selected class, a cluster of 
25 children belonging to the main ethnic group of that 
school was selected systematically using the student atten-
dance register. School enrolment is a mandatory require-
ment of the country, where parents are legally bound to 
ensure school enrolment after completion of 5 years of 
age. Compulsory schooling up to General Certificate of 
Education Ordinary Level examination (at 16 years) is 
also ensured through the free education system.

Data collection was done in two stages: initial screening 
for epilepsy, followed by confirmation of their diag-
nosis. Parents of children aged 0–5 years were visited at 
their homes, while the parents of school children were 
approached through class teacher by inviting them to 
participate in the study. The consenting parents of school 
children were administered a pretested questionnaire to 
screen for occurrence of any type of seizure. Two different 
questionnaires were used for the two groups of children. 
Each was developed using extracts from a validated assess-
ment form developed by University of Melbourne for 
obtaining information pertaining to epilepsy.15 The ques-
tionnaires were translated into two main local languages, 
and assessed for validity by mothers of 0–16 aged children 
(face validity) and a multidisciplinary panel of experts in 
fields of paediatric neurology and community medicine 
(content and consensual validity).

Once screening for epilepsy was completed, those 
screened as having even a single afebrile seizure from 
the two age groups were invited to participate in a clin-
ic-based evaluation. At this review, a detailed analysis of 
epilepsy history, underlying epilepsy syndrome, response 
to therapy and current epilepsy control was performed 
by a paediatric neurologist during a one-to-one inter-
view conducted at the regional hospital in the district 
which had facilities for confirmation of electroenceph-
alographic findings. Diagnosis of epilepsy was based 
on recently published International League Against 
Epilepsy (ILAE) operational clinical definition of 
epilepsy of 2014.16 Active epilepsy was defined as those 
who have had at least one seizure during preceding 5 
years of living with their epilepsy. A modified form of 
the ILAE classification of epilepsy control after epilepsy 
surgery was used to describe epilepsy control (table 1).17 
In those with confirmed diagnosis, information about 
the epilepsy onset, seizure semiology, electroencepha-
lographic and neuroimaging findings, records of anti-
convulsant therapy received, response to therapy were 
reviewed and those with epilepsy were classified into 
four broad types according to the dichotomised epilepsy 

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jpaedsopen.bm
j.com

/
bm

jpo: first published as 10.1136/bm
jpo-2018-000430 on 19 June 2019. D

ow
nloaded from

 

http://bmjpaedsopen.bmj.com/


3Wanigasinghe J, et al. BMJ Paediatrics Open 2019;3:e000430. doi:10.1136/bmjpo-2018-000430

Open access

Table 1 Epilepsy outcome classification modified from 
the ILAE classification of outcome with respect to epileptic 
seizures following epilepsy surgery

Outcome 
description
classification Description

1 Completely seizure free; no auras

2 Only auras; no other seizures

3 One to three seizure days per year; ±auras

4 Four to 12 seizure days per year; +aura

5 Daily seizures; ±auras

6 More than 100% increase of baseline 
seizure days; ±auras

ILAE, International League Against Epilepsy.

Figure 1 Age-specific and sex-specific prevalence of 
epilepsy (95% CIs) among children aged 0–16 years in the 
district of Ampara, Sri Lanka.

classification of 1989.18 All the clinical information was 
reviewed independently by a second neurologist to 
confirm the broad syndromic diagnosis. The underlying 
broad epilepsy syndrome was established as idiopathic 
focal or generalised or symptomatic focal or generalised 
by consensus decision. All children with confirmed diag-
nosis of epilepsy were reviewed 1 year later to reconfirm 
the syndromic diagnosis and to describe the epilepsy 
control. Ethics clearance was obtained from Ethics Review 
Committee, Faculty of Medicine, University of Colombo, 
while permission was obtained from the relevant educa-
tion ministry officials.

Patient and public involvement was incorporated for 
the process of development of the two questionnaires, 
and parents’ input was used for the assessment of face 
validation of the questionnaires developed.

results
The sample included 4330 children. Majority consisted 
of males (n=2237; 51.7%). Age groups included 1090 
children in 0–5 age group (25.2%), 1453 in 6–10 age 
group (33.5%) and 1787 in 11–16 age group (41.3%). 
An adequate number of children were present in each 
ethnic group (Sinhala 1382, Tamil 1502 and Muslims 
1446).

Total number of children aged 0–5 years screened for 
epilepsy was 1090 (95.6% response rate). This included 
525 males and 565 females (1:1.1). Of them, the total 
number screened as having epilepsy was 14. Among 
them, eight children fulfilled the diagnostic criteria and 
were confirmed as having definite epilepsy, giving an 
overall prevalence rate of 73 per 10 000 children in 0–5 
age group (95% CI: 37 to 144).

In the school-based survey, total number screened for 
epilepsy was 3240 (86.4% response rate). It included 
1712 males and 1528 females (1:1.12). Of them, 36 indi-
cated at least one episode of abnormal event; however, 
only 25 fulfilled criteria to screen for epilepsy. Of them, 
23 (92%) were present with their parents for a detailed 
evaluation, while 2 children did not participate as their 

parents refused consent. Of the consenting 23, 17 chil-
dren were confirmed as having definite epilepsy, giving 
an overall prevalence rate of 52.5 per 10 000 children 
aged 6–16 years (95% CI: 33 to 84). On further analysis, 
the prevalence was 55.1 per 10 000 children aged 6–10 
years (95% CI: 28 to 108) and 50.4 per 10 000 children 
aged 11–16 years (95% CI: 26 to 95).

Age-specific and sex-specific prevalence of epilepsy is 
shown in figure 1. Highest prevalence was noted in 0–5 
age group in both males and females. Prevalence seemed 
to decrease with advancing age. Male predominance 
was seen in 0–5 age group (n=5; 62.5%) with 1.8:1 ratio 
between males (95.2 per 10 000 males) and females (53.1 
per 10 000 females) as well as in 6–16 age group (n=12; 
70.6%) with 2:1 ratio between males (70.1 per 10 000 
males) and females (32.7 per 10 000 females).

Age-specific and ethnicity-specific prevalence of 
epilepsy is shown in figure 2. In each age group, the 
prevalence was highest in Sinhala children and lowest in 
Tamil children.

Among the children aged 0–5 years, febrile seizure 
was the single most common factor for misdiagnosing 
epilepsy. Of the eight with definite epilepsy, only six 
presented for detailed evaluation. The most common 
underlying broad syndromic group was symptomatic 
focal epilepsy (66%). One of them initially suffered 
from symptomatic generalised epilepsy (West syndrome) 
which had resolved and was suffering from symptomatic 
focal epilepsy at the time of evaluation. The others had 
symptomatic generalised epilepsy manifesting as West 
syndrome (17%) and Lennox-Gastaut syndrome (17%). 
All six had ‘active’ epilepsy but their control was variable 
(class 2 in two, class 4 and 5 in four). Five were on regular 
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Figure 2 Ethnic-specific prevalence of epilepsy (95% CIs) 
among children aged 0–16 years in the district of Ampara, Sri 
Lanka.

antiepileptic medication, and one used benzodiazepine 
prophylaxis during febrile illness only.

Epilepsy types in the school age group identified symp-
tomatic focal epilepsy as the predominant type (70%). 
Two experienced rolandic epilepsy (12%); epilepsy type 
was undifferentiated in two (12%), and one had symp-
tomatic generalised epilepsy (6%). In this group all but 
one was identified to be in active epilepsy based on the 
definition used. However, within this group there were 
five (of whom four were off medications) who enjoyed 
seizure freedom for >3 years. Epilepsy control described 
using the modified ILAE epilepsy surgery outcome scale, 
showed variable control. Good control of class 1 and 2 
levels was seen in 11, whereas poor control with class 4 
and 5 levels was seen in 6.

Epilepsy control in the overall group was good with 
13 (52%) enjoying good control (class 1 or 2). In the 
23 patients evaluated, this was without any antiepileptic 
medication in 3, using monotherapy in 8 and polytherapy 
in 12. Carbamazepine and sodium valproate were the 
most frequently prescribed. Re-evaluation of both groups 
of children was performed in the same setting 1 year 
later. Of the initial 23 children reviewed, only 17 chil-
dren presented for this assessment. The epilepsy control 
remained unchanged in all those previously in class 5, 
but improvement from class 4 to class 2 was seen in two 
children. There were none with worsening frequency.

DIsCussIOn
The overall prevalence of epilepsy among Sri Lankan 
children was 57.7 per 10 000 children aged 0–16 years, 
increasing with age. It was predominant with male 
gender and Sinhala ethnicity. Symptomatic focal epilepsy 
appears to be the the most common single group of 

epilepsy syndromes (68%). The epilepsy control varied 
from remission to experiencing frequent seizures. In 
spite of the low income setting, majority of children were 
well-controlled and their epilepsy remained stable over 
the next 1 year.

Estimation of the burden of epilepsy in a country is 
heavily influenced by the study methodology.19 20 This 
includes the definition of epilepsy used, validity of data 
collected and accurate diagnosis of epilepsy, particularly 
since many non-epileptic paroxysmal conditions occur 
in childhood.21 Evolution of definition of epilepsy is also 
likely to contribute to the differing rates in more recent 
studies compared with those reported previously. Most 
studies have not performed age-adjusted estimations. 
Although ethnic distribution of the sample was biased 
toward the minor ethnicities, it did not affect the study 
findings, as the prevalence of epilepsy in this study was 
stratified by age, sex and ethnicities. As expected, the 
participation and reported rates are much higher in 
door-to door surveys than from record-based reviews 
or administrative database research.10 In spite of these 
limitations, age-specific, sex-specfic and ethnic-specific 
estimations of burden of epilepsy remain important for 
projection and planning of health services and priori-
tisation of resources within a country. Our study is the 
first to estimate the disease burden of epilepsy among 
Sri Lankan children. Evaluation of children face-face by 
content experts added reliability to the estimations.

Burden of epilepsy in general is higher in low-income 
countries (LICs) in comparison to that in HICs2–4. This 
is due to high incidences of some of the symptom-
atic causes of epilepsy, such as perinatal injuries and 
CNS infections in LICs. The rate of consanguineous 
marriages is also higher in these countries. The overall 
interpretation of our findings agrees with above per capi-
ta-based observation. When comparing with regional 
prevalence rates reported from other Asian countries, 
our estimates were higher than that reported in India22 
and China.23 However, it was lower than the rates 
reported in Pakistan24 and Saudi Arabia.25 26 It is inter-
esting to note that, in a review that considered studies 
using the same definition with adjustment for age, the 
lowest rates of epilepsy were found to be reported from 
Asia, followed by the USA and Europe.10 The highest 
rates were reported for Latin America27 28 and Africa.10 
One reason for these low rates in the Asian continent 
may be related to under-reporting due to high rates of 
stigmatisation in this region. This under-reporting is 
reflected to some extent in our findings as well. This is 
more in certain ethnic groups than the other. Further-
more, in a country like India, the reported rates for 
children vary between those in HICs (3.4/1000 from 
Kashmir) and those in other regional LICs (7.5/1000 
from Uttarakhand).29 These differences are attributed 
to differences in standard of healthcare provision 
within different states in India.29 A comparison of prev-
alence of epilepsy in different regions against findings 
from our study is showcased in figure 3.
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Figure 3 Comparison of the age-adjusted crude prevalence 
of epilepsy in Sri Lankan children aged 0–16 years with 
other countries.Prevalence of epilepsy (age group wherever 
specified is given within brackets) in each country is based 
on the following references: Sri Lanka (current study), Arab,25 
Asia,12 Chile,27 Latin America,26 Europe,6 Canada,31 and 
USA.32

What is known about the subject?

 ► The burden of epilepsy is greater in countries in low-income set-
tings in comparison to those in the high-income regions.

 ► Data related to incidence and prevalence of childhood epilepsy are 
limited even in high-income settings but more so from low-income 
countries.

 ► The prevalence of epilepsy varies with age and is highest in the 
early years of life.

What this study adds?

 ► The prevalence of epilepsy in the Sri Lankan children studied was 
5.7 per 10 000.

 ► Describes that in spite of the low-income status and geographical 
setting of our country, the control of childhood epilepsy was good 
in the majority.

 ► The most widely used antiepileptic drugs were carbamazepine and 
sodium valproate.

Most studies in the past concentrated only on the overall 
estimates of incidence or prevalence of epilepsy in a region. 
Over the years, more specific data related to age-specific 
and gender-specific estimates of epilepsies, classification 
on type of epilepsies, aetiology-based epilepsies and evalu-
ation-based socioeconomic strata have been ascertained in 
population-based estimations of epilepsy.10 Similar to our 
study, globally a higher incidence of epilepsy is reported in 
the males.30 We looked at ethnicity, considering the higher 
rates of interfamily marriages in some ethnic groups.

Highest incidence of epilepsy during a lifetime is 
reported during the first year of life. In a recent Norwe-
gian study, this was estimated to be 144 per 100 000 (CI 122 
to 168) person-years.2 This is in comparison to 61 in the 
1–4 year group and 54 in the 5–10 year age group in the 
same study per 100 000. The prevalence rate was lower in 
the older age group. Our study looked at some age-specific 
and gender-specific prevalence patterns as well as types of 
epilepsies and epilepsy control. A higher prevalence rate 
in the younger age group, similar to above, was seen in our 
study.

Considering the likelihood of some childhood epilepsies 
to achieve remission, evaluating the cumulative incidence 
of epilepsy as well as prevalence of active epilepsy may be 
more reliable indicators for accurate estimation of disease 
burden of childhood epilepsy. In this study, we reported an 
overall good control of epilepsy in spite of many considered 
to be in active epilepsy. Considering the smaller number of 
patients, limiting the estimate of active epilepsy to only past 

2 years instead of 5 years would have yielded a better esti-
mate of the control of epilepsy.

limitations
Although ‘childhood’ is defined as the period from birth 
to completion of 18 years of life, the upper limit consid-
ered in this study was 16 years. This was due to high school 
drop-out rate experienced in Sri Lanka after the age of 
16. However, in the age group we selected (6–16 years), 
we postulated that the random sample selected to be a 
reasonable representative sample of school children aged 
6–16 as the rate of school entry at 5 years of age is nearly 
100% in the country. However, in the school-based survey 
there may have been under-reporting of disease condition 
due to myriad of social and cultural factors that stigmatise 
children with epilepsy, and physical disability owing to the 
poor control that may prevent the most severely affected 
children with epilepsy avoiding school, leading to school 
absenteeism. In our study, the sample size was calculated 
for 0–16 age group, without considering the variation in 
the prevalence of epilepsy within it. However, given the 
large sample recruited within each age group, we assume 
that the study was adequately powered to estimate the 
prevalence of epilepsy stratified by the three age groups. 
The lowest prevalence of epilepsy was reported among the 
Muslim ethnic group. However, considering the immuni-
sation failure rate and the incidence of consanguineous 
marriages, one would expect a higher rate of epilepsy 
among this group. The above findings, particularly in the 
schoolgoing age groups (6–10 and 11–15), may indicate an 
under-reporting due to stigma feared by this ethnic group.

COnClusIOns
This is the first population-based study to estimate the 
disease burden of epilepsy among children in Sri Lanka 
and is likely to be useful in planning and delivery of effi-
cient epilepsy prevention, treatment and rehabilitation 
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services nationally, regionally and globally. It also adds 
to the limited data on disease estimations in the region. 
However, this data may not represent the country as a 
whole due to regional differences in socioeconomic 
status. Future studies should include participants from 
urban and rural communities from different parts of the 
country to improve external validity.
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