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Abstract
Background: Depression is one of the most common
psychiatric disorder in patients with epilepsy and it is
often associated with poor quality of life, increased risk
of suicide and poor seizure control, yet remains underdiagnosed and undertreated. The prevalence and
associations for depression in patients with epilepsy
vary between studies reflecting regional and cultural
influences. Therefore, it is important to identify unique
attributes within a community on this phenomenon This
is the first study from Sri Lanka on the prevalence and
correlates of depression in patients with epilepsy.
Method: We conducted this cross-sectional study at the
Epilepsy clinic, Colombo North Teaching Hospital,
Ragama. All consenting patients with a diagnosis of
epilepsy followed up at the clinic, during study period,
were enrolled. Symptoms of depression were screened
with Beck Depression Inventory II and diagnosis was
confirmed with a clinical assessment by psychiatrist.
Results: Of 150 participants, majority were female 63.3%.
(95) and 36.7% (55) of the sample were between 26-45
years. The prevalence of depressive disorder was
22% (33).
The prevalence of depression was significantly associated with the recent diagnosis of epilepsy, use of
multiple antiepileptic medications and duration of seizure
free period (p<0.05). There is a statistically significant
association between prevalence of depression with the
use of carbamazepine, topiramate, clobazam and
phenobarbitone. Regression analysis revealed higher
the duration individuals suffering from epilepsy were at
lower odds of having depression compared with that of
individuals suffering from lower duration of epilepsy. For
each year in increase of duration of epilepsy, the odds of
depression decreased by 2% (95% CI 0.3% to 5.1%).
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Conclusion: The prevalence of depression is high in
patients with epilepsy. Risk of having depression is
higher during the early phase of the illness. Therefore, it
is important to screen patients with epilepsy for
depressive disorder during the early course of the illness.

Background
Epilepsy is one of the commonest neurological
conditions and about 50 million people are suffering from
epilepsy worldwide [1]. The prevalence of the epilepsy in
low- and middle-income countries is about twice that of
high-income countries and 80% of the individuals live in
developing countries. There are about 300000 individuals
suffer from epilepsy in Sri Lanka with the crude prevalence
is 9-11 per 1000 persons [2].
Epilepsy is also being regarded as a neurological
condition with a wide range of neuropsychiatric manifestations [3]. The psychological conditions associated
with individuals with epilepsy have been identified as one
of the major concerns in the management of epilepsy [4].
Depression is reported to be a more important determinant
of quality of life than seizure frequency in patients with
epilepsy [5]. While suicide found to be 2.4 times higher in
epileptic patients than the general population, it is 32 times
higher in patients with epilepsy and comorbid depression
[3]. Despite the importance of depression in epilepsy, it
remains underrecognized and undertreated [6].
Depression has been reported as one of the most
common psychiatric disorder in patients with epilepsy and
the prevalence is ranged from 6.5% -49.5% [7, 8]. The wide
range of prevalence suggests regional and cultural
influences. Therefore, prevalence of depression and its
associations among patients with epilepsy cannot be
generalized or extrapolated between culturally and regional
different settings. Many previous researches used
screening tools to diagnose depressive disorder rather
than detailed assessment by a clinician limiting the validity
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of findings. No previous research from Sri Lanka has
studied the prevalence and correlates of depression in
patients with epilepsy. Therefore, aim of this study is to
evaluate prevalence of depression and associated factors
among individuals with epilepsy in Sri Lankan setting.

Method
The descriptive cross-sectional study was conducted
at the epilepsy clinic of North Colombo Teaching hospital,
Ragama, Sri Lanka. The Colombo North Teaching Hospital
is the 3rd largest tertiary care hospital in Sri Lanka with
1450 beds and is situated 18 kilometers north of capital,
Colombo. Approximately 600 patients were registered in
the epilepsy clinic. All the consenting adult patients with
a diagnosis of epilepsy who were followed up at clinic
between 01/8/2016 and 31/10/2016 were invited take part
in the study. The patients who were unable to give consent
and had impaired verbal expression were excluded from
the study. Sample size was calculated to explore the
prevalence of depression which was assumed to be 35%
in Sri Lankan patients after studying similar studies with a
probability of at least 95%. Sample size was 143 and we
recruited 150 patients.
Pre-tested, interviewer administered structured
questionnaire was used to gather socio-demographic data
and the information about associated factors were
obtained from clinic records. Depressive disorder was
initially screened with English and Sinhalese versions of
validated Beck depression inventory II (BDI). The patients
who were screened positive using a cutoff point ≥11 was
clinically assessed by a psychiatrist to confirm the
diagnosis of depressive disorder according to the ICD 10
criteria. Beck depression inventory is a 21-item selfreporting scale which is widely used to diagnose
depression. BDI has been used successfully to diagnose
depression in patients with epilepsy [8-9]. BDI has been
validated to use among Sinhalese speaking population in
in Sri Lanka [10].
Statistical analysis
Descriptive statistics were computed to explain the
socio-demographic characteristics, clinical variables, and
prevalence of depression. Comparability of characteristics
of patients with depression and without were calculated
at the baseline analyzed by independent t-test for
continuous variables and chi-square test for the categorical
variables. Possible associated factors of depression in
patients with epilepsy were initially analyzed by simple
logistic regression model. Risk factors which were
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significant at p<0.05 were considered for the final multiple
logistic regression model for depression. Suitability of final
model was assessed with Hosmer and Lemeshow
goodness of fit test.
Ethical approval for the study was obtained from the
Ethics Review Committee of the Faculty of Medicine,
University of Kelaniya, Ragama. The collection and
handling of data were carried out by primary author alone
and anonymity of the subjects was ensured during
discussion, thereby preserving the confidentiality.
Participants screened positive for depression, were
referred to Psychiatry clinic North Colombo Teaching
Hospital Ragama for appropriate treatment.

Results
Socio demographic data of 150 patients included in
the study is summarized in Table 1. Most participants were
females, married and had no employment or income.
Clinical information of the participants is shown in
Table 2. Most participants had tonic-clonic seizures and
was treated with one antiepileptic.
Thirty-three participants (22%) screened positive for
depression with BDI II (Table 3). All of those 33 participants
but one (21.3%) was diagnosed to have depressive
disorder by a psychiatrist using ICD 10 criteria. Of this,
4.6% (n=7) mildly, 8.0 % (n=12) moderately and 8.6% (n=13)
were severely depressed. Eighteen out of 33 patients with
depression were undiagnosed and not treated before for
depression.
There was a significant relationship between prevalence of depression and duration of seizure free period
in patients with epilepsy (X2=10.85, df=5, p=0.045).
Depression was strongly associated with use of more than
one antiepileptic medication (X2=31.3, df=3, p=0.001) and
greater the number of medications higher the risk (X2 =25.8,
df=3, p=0.001)). Furthermore, there was a statistically
significant association between use of carbamazepine
(X2=18.8, df=4, p=0.01), topiramate (X2=12.8, df=3,
p=0.045), clobazam (X 2=25.4, df=3, p=0.001),
phenobarbitone. (X 2=4.124, df=3, p=0.0248) and
depression. The prevalence of depression was increased
with use of higher doses of topiramate, clobazam (p<0.01).
There was a significant association between prevalence
of depression and past history of depression (X2=40.6,
df=1, p=0.001). According to regression analysis, longer
duration of epilepsy is associated with lower risk of
developing depression. There was no statistically
significant association with other factors.
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Table 1. Sociodemographic data of participants
Characteristic

Study population
n=150

Male

55 (36.7%)

Female

95 (63.3%)

18-25 years
26-45 years

26 (17.3%)
55 (36.7%)

46-65 years
>65 years

50 (33.3%)
19 (12.7%)

Married
Single

102 (68%)
47 (31.3%)

Divorced

1 (0.7%)

Occupation

Employed
Unemployed

60 (40%)
90 (60%)

Income

Yes
No

69 (46%)
81 (54%)

Sex

Age

Marital status

Table 2. Clinical data of participants

Type of epilepsy

Duration of epilepsy

Characteristic

Study population
n=150

Tonic clonic seizures

104 (69.3%)

Complex partial seizures

15 (10%)

Simple partial seizures

15 (10%)

Myoclonic seizures

5 (3.3%)

Post traumatic seizures

4 (2.4%)

<5 years

37 (24.7%)

5-10 years

25 (16.7%)

11-15 years

20 (13.3%)

21-25 years

8 (5.3%)

26-30 years

19 (12.7%)

31-35 years

11 (7.3%)

36-40 years

7 (4.7%)

41-45 years

2 (1.3%)

50 years

5 (3.3%)
(Continued)
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Duration of seizure free period

Electroencephalogram findings

Antiepileptic medication use

Type of antiepileptic medication

Mental health disorders in the past

Family history of mental health disorders
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Characteristic

Study population
n=150

<1 month

5 (3.3%)

1-6 months

41 (27.3%)

7 months-1 year

32 (21.3%)

2-5 years

58 (38.7%)

6-10years

13(8.7%)

>10 years

1 (0.7%)

Normal

77 (51.3%)

No records

35 (23.3%)

Generalized discharge

22 (14.7%)

Left discharge

11 (7.3%)

Right discharge

5 (3.3%)

One

75 (50%)

Two

50 (33.3%)

Three

19 (12.7%)

>Three

6 (4%)

Carbamazepine

82 (54.4%)

Sodium Valproate

71 (47.3%)

Clobazam

27 (18%)

Phenytoin Sodium

22 (14.6%)

Topiramate

50 (10.3%)

Clonazepam

12 (8%)

Phenobarbitone

8 (6.3%)

Lamotrigine

7 (4.7%)

Oxcarbazepine

3 (2%)

Levetiracetam

2 (1.4%)

Depression

15 (10%)

Interictal psychosis

1 (0.6%)

Other

4 (2.4%)

Yes

3 (2%)

No

147 (98%)
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Table 3. Distribution of severity of depression according to Beck Depression Inventory II
BDI Score
Normal 0-10

Percent

117

80%

4

3%

Borderline 17-20

11

5.7%

Moderate 21-30

14

8.7%

Severe 31-40

3

2%

Extreme 40

1

0.6%

150

100%

Mild 11-16

Total

Discussion
Our study, first of its kind in Sri Lanka, confirms
depression is indeed a common complication in patients
with epilepsy as shown in similar studies worldwide. The
prevalence found in our study is in line with pooled
prevalence of depression in patients with epilepsy in Asia
(25%) and world (23.1%) [11]. However, the prevalence in
Sri Lanka is lesser than the prevalence reported in Ethiopia
(45% and 48%), Gaza (63%), Korea (62%), Iraq (51.6%),
Nigeria (45% and 85%), Pakistan (60%), Poland (49.2%)
(11-17).
This wide variation is possibly due to heterogenicity
of the study design, cultural factors, population demographic and method of diagnosis of depression. It is
interesting note that the study in our neighboring country
Pakistan had a largely similar methodology but reported a
much higher prevalence [12].
There are a multiple of circumstantial causes for
depressive symptoms in patients with epilepsy such as
seizure related injuries, stigma, limitation of engaging in
certain activities, side effects of anti-epileptic medications
and cultural beliefs about epilepsy. Whether these
circumstantial causes alone can explain the higher prevalence of depression in patients with epilepsy is debated.
Kanner suggested a possible bi-directional relationship
between epilepsy and depression or the presence of
common pathogenic mechanisms that facilitates the
occurrence of one disorder in the presence of the other
[8]. However, this bidirectional relationship is not
supported by our finding of only 10% of participants
reporting prior history of depression. However, the possibility of undiagnosed depression prior to onset of epilepsy
should be considered.
Large number of studies showed that antiepileptic
drug therapy increased the risk of depression in individuals
with epilepsy and risk is high with polypharmacy [18-21]
This is compatible with findings in our study. However,
142
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it should be noted that correlation between the number of
antiepileptic drugs and the severity of depression may
simply reflect the severity of epilepsy. Previous studies
concluded that use of barbiturates, levetiracetam and
topiramate is clearly associated with depression [22]. Our
study also revealed a significant association between
depression and use of carbamazepine, topiramate,
clobazam and phenobarbitone.
Depression appeared to have strong negative
affection of quality of life in people with epilepsy [23]. Our
study revealed that risk of depression is high in early
phase of epilepsy. Therefore, to improve the outcome,
early recognition of depression is necessary. Educating
medical staff in epilepsy clinics about symptoms of
depression and introduction of screening tool to detect
depression in routine practice are essential. Validated, easy
to use screening tools such as Beck depression inventory
II could be used to screen for depression in busy clinics
as we did in our study. Patients who screen positive for
depression should be referred to mental health services
for further evaluation and management.
Future studies with larger sample size need to be
conducted at national level to explore the impact of comorbid psychiatric illnesses among individuals with
epilepsy.

Limitations
This study was conducted by using convenient
sampling method. Therefore, sample does not represent
the general population in Sri Lanka and generalization of
the results of this study may be limited. Inadequate sample
size is another limitation and may have influenced in
detecting associations between prevalence of depression
and certain demographic and clinical factors. Severity of
epilepsy is a confounding factor that has an effect on
correlation between number of antiepileptic drugs and the
severity of depression.
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