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Previous studies have shown that Khyber Pakhtunkhwa, Pakistan has a high incidence

of epilepsy and a high proportion of low socioeconomic background and high treatment

gap. Considering the changes over the past 20 years little is known about the current

epidemiological characteristics of epilepsy in Khyber Pakhtunkhwa, Pakistan. The current

study was focused to find the impact of various contributing factors on the clinical

response to anti-epileptic drugs in the KP population, Pakistan. A total of 315 participants

aged 19.1 ± 8.6 years were examined. Mean age of the patients was 18 ± 8.1

year. Epilepsy was high in male patients (64.39%) and urban areas (60.1%). Mostly,

88.6% of patients were belonging to low socioeconomic status background. 42.4%

patients have positive family history for epilepsy and 42.8% patients had consanguineous

marriages. Middle SES class patients (OR, 2.22 [CI, 0.54–9.1]) were slightly associated

with controlled response to CBZ and VPA therapy. Absence seizure (OR, 1.16 [CI,

0.59–2.3]), and Complex partial seizure (OR, 1.29 [CI, 0.58–6.3]) showed good response

to CBZ therapy while, Myoclonic seizure (OR, 2.23 [CI, 0.05–8.8]) was responsive to VPA

therapy. However, non-compliance (R2 0.82, P < 0.0001) and nature of seizures (R2

0.83, P < 0.0001) were associated with the high risk for poor response to both CBZ

and VPA therapy. Epilepsy was high in male patients and in urban areas. Most patients

were belonging to low socioeconomic status. Non-compliance, low socioeconomic and

nature of seizures strongly predict poor clinical response of anti-epileptic drugs therapy.

Keywords: epilepsy, demographics, clinical outcome, social profile, socioeconomic status, types of seizures,

carbamazepine, valproic acid

INTRODUCTION

Epilepsy is a neurological disease, which is characterized by recurrent seizures that may occur
suddenly without any provoking factors (1). Approximately 70 million people are suffering from
epilepsies throughout the world. Epilepsy contributes 1% burden to global diseases while this
contribution is 80% in the developing countries (2). Both developing and developed countries have
different health-care priorities according to the need for primary prevention, to the recognition
of seizures, and access to sustainable and appropriate therapy. Different approaches are used to
properly treat epilepsy in the context of regional resources depend on the prevalence of a disease.
Diversities in demographic factors such as gender (3), race (4), age (3), geographic area (5),
religion, and culture (5) along with provoking factors are associated with poor responsive epilepsy.
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Demographic and clinical factors have a crucial role in the
management of epilepsy. False believes, low SES have a very
important role in the poor management of epilepsy. Similarly,
consanguineous marriages among the positive family history
for epilepsy can increase the burden of epilepsy in a society.
It is well-known that the incidence of epilepsy is linked to
low socioeconomic status, positive family histories of epilepsy,
limited access to health care system and environmental factors
(6). Reports suggest that socioeconomically deprived people
are more susceptible to epilepsy. The association is strongly
supported by the facts that the incidence of epilepsy is high
in developing countries as compared to developed countries
(7). Several other studies also corroborate that socioeconomic
status (SES), positive family history and poor compliance has
an established association with resistant epilepsy (8–10). Health
related quality of life (HRQL) is associated to proper response
to AEDs and it has been reported that clinical response may
vary across epileptic patients with different clinical, demographic,
and socioeconomic variations (11, 12). With regard to clinical
variables, seizures types and frequency have been found to be
significant predictors of HRQL scores and clinical response
(5, 13, 14). It has been found that psycho-social factors is also
related to quality of life (QOL) in Korean epilepsy patients.
Good QOL is directly related to better clinical response to AEDs
and recognition of these factors will lead health professionals
to develop different strategies to improve the QOL of these
patients (15). Common clinical factors, seizure frequency, is
closely associated with poor outcomes, QOL, and mortality (16).
As these above variables are associated with epilepsy. Therefore, it
has been suggested that demographic factors, gender difference,
culture aspects, beliefs in different religion, geographic variations,
and SES of an patients with epilepsy may also affect clinical
response of a drug and will widen treatment gap. These are
the factors in which interventions are very easy and treatment
response can be improved which can reduce the treatment
gap. Therefore, the purpose of the present study is used to
examine the impact of these factors on the clinical outcomes
of CBZ and VPA therapy in epileptic in Pakhtun population of
Khyber Pakhtunkhwa, Pakistan. It will help us to improve the
clinical response to carbamazepine and valproic acid therapy by
exploring the impact of demographic and social profile of the
patients during treatment.

MATERIALS AND METHODS

Study Design and Protocol
Patients with epilepsy sample size (N = 323) was calculated at
95%CI with SD of 8 andmarginal error of 1. Keeping in view 20%
drop out total patients included in the study were 315. Patients
from Khyber Pakhtunkhwa, Pakistan who visited the Neurology
Department of Government Lady Reading Hospital for opting
treatment were included in the study on consent, assent, and
surrogate assent form. The study was started in August 2014 and

Abbreviations: AEDs, Anti-epileptic drugs; CBZ, Carbamazepine; HRQL, Health

related quality of life; ILAE, International League against Epilepsy; QOL, quality of

life; SES, Socioeconomic Status; VPA, Valproic Acid.

completed in April, 2016. The study was executed according to
the CONSORT flow chart presented in Figure 1.

Ethics Board of the Khyber Medical University, Peshawar
approved the study via no: DIR/KMU-EB/AC/000047 dated
04/07/2014. The study was conducted according to Helsinki
declarations. The data was collected on a standard questionnaire
designed according to the protocol of the WHO which includes
all those necessary information to reduce the biases in the study.

Mean dose of carbamazepine was 452 mg/day and valproic
acid 859 mg/day and was titrated for better management of
epilepsy at scheduled visits.

Inclusion Criteria
Patients with epilepsy who were suitable candidate for
carbamazepine and valproic acid as monotherapy or
polypharmacy for first time or newly diagnosed for epilepsy were
enrolled in the study. Patients with epilepsy who were willing to
participate in the study after explaining the steps and the aim
of the study in the context of local language were included in
the study upon consent and surrogate consent form. Seizures
provocative factors were controlled by proper counselling of the
patients and ensure proper clinical response to CBZ and VPA as
monotherapy or polypharmacy.

Exclusion Criteria
Patients with epilepsy were not included in the study who was
not suitable candidate for carbamazepine and valproic acid as
monotherapy or polypharmacy. Patients were also excluded from
the study that was not willing to participate in the study or were
suffering from some other co-morbidity. Non-compliant patients
were also excluded from the study.

Assessments of Seizure Characteristics
and Socioeconomic Status
Types of epilepsy were diagnosed according to guidelines
of International League against Epilepsy (ILAE), witness
presentation; family history; EEG report and expert opinion
of concern OPD/Ward neurologists. All available information
was considered in the classifications of seizures, including the
medical record, interviews, EEG, and brain imaging. The SES of
patients was are classified as reported by Association American
Psychology report 2011 (17). The higher Socioeconomic class will
have 50–100 and above, Middle class 15–49, and Low economic
class will have below 15 Per capita monthly income limits
(Rs.) (17).

Measurement of Seizure Control in
Patients With Epilepsy
Seizures’ control was recorded in the form of reduction of
frequencies of seizures using standardized proforma in local
language. The numbers of seizures per week were recorded
at baseline and these patients were then evaluated for seizure
control at 3rd and 6th month of the therapy. The patients with
epilepsy compliance to the medication were checked by counting
the pills remaining in the strip on scheduled visits. Drug response
was determined as either freedom from seizures or reduction in
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FIGURE 1 | CONSORT diagram. CONSORT diagram showing the flow of participants through each stage of a randomized trial.

number of seizure per week after initiation of carbamazepine and
valproic acid therapy at 3rd and 6th month.

Statistical Analysis
The distribution of age, clinical, and demographic characteristic
of epileptic patients were presented in the form of percentage.
The Mean± SD were determined for age. The expected outcome
(EXP B) was determined using univariate logistic regression
analysis. The prediction of clinical response with respect to all
variables was determined using multivariate regression analysis
by incorporating step by step variables and to determine the

combined as well as individual impact of each variable on clinical
outcomes of CBZ and VPA as monotherapy or polypharmacy.
SPSS 20 and Stata version 12 was used for analysis.

RESULTS

Demographic Features of Epileptic
Patients
Mean age of epileptic patients were 19.1 ± 8.6 years (range 1–
42) (Table 1). The prevalence of epilepsy was higher in patients
having age of 10–20 years. Epilepsy was high in male (64.39%)
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TABLE 1 | Age and gender wise distribution of epilepsy in 315 epileptic patients.

Age range

(years)

Total Number,

n (%)

Mean age ± SD Male,

n (%)

Female,

n (%)

1–10 47(14.9) 7.3 ± 2.5 22 (46.8) 25 (53.2)

11–20 165 (52.4) 16.1 ± 2.8 102 (61.8) 63 (38.2)

21–30 69 (22.7) 24.3 ± 2.6 45 (75.0) 11 (25.0)

31–40 31 (21.9) 33.5 ± 3.0 21 (67.7) 10 (32.3)

41–50 3 (0.95) 46.3 ± 5.1 2 (66.7) 1 (33.3)

Total 315 19.1 ± 8.6 200 (63.5) 115 (36.5)

TABLE 2 | Demographic and clinical features of epileptic patients.

Demographic data Patients (N = 315), n (%)

Male 200 (63.5%)

Female 115 (36.5%)

Urban 181 (57.5%)

Rural 134 (42.5%)

Cousin marriages 148 (46.9%)

Non cousin marriage 167 (53.1%)

Family history Positive 135 (42.9%)

Family history Negative 180 (57.1%)

Employee 22 (6.9%)

Labor 293 (93.1%)

Know about epilepsy 239 (75.9%)

Don’t Know about epilepsy 76 (24.1%)

Educated Patients (Middle grade)* 41 (13.0%)

Uneducated patients 274 (87.0%)

Low SES 261 (82.7%)

Middle SES 54 (17.3%)

1-Pre-school system (3–5 Years)

2-Primary (Grade 1–5)

3-Middle (Grade 6–8)

4-High (Grade 9–10)

5-Intermediate (Grade 11–12)

*Grading system of educational level.

than female (35.98%) patients in study population (Table 2).
The percentage of cousin marriage and positive family history
of epilepsy was (42.8%) and (42.4%) (Table 2). The level of
education was very low in these patients. Furthermore, these
patients were having low socioeconomic status (SES) (88.63%).

Phenomenology
Types of seizures were classified according to the ILAE guidelines
and clinical presentation of patients with epilepsy. Generalized
tonic clonic seizures was commonly observed 153 (57.9%) during
this study in epileptic patients of KP (Figure 2). Other types
of seizures were Generalized tonic seizures 25 (9.5%), Absence
seizures 19 (7.2%), Generalized atonic 8 (3.4%) secondary
generalized complex seizures 22 (8.3%), simple partial seizures 9
(3.4%), and complex partial seizures 17 (6.4%) were found in the
target population (Figure 2).

FIGURE 2 | Types of seizures in Pakhtun population.

TABLE 3 | Impact of different factors on clinical response of CBZ and VPA therapy.

Variables Exp (B) or (OR) CI (95%)

Gender 1.18 0.63–2.2

Area 0.67 0.36–1.2

Cousingenous marriages 0.91 0.50–1.6

Family history 0.84 0.45–1.5

Perception 0.69 0.32–1.4

Education 1.84 0.50–6.7

SES 2.22 0.54–9.1

Compliance 0.66 0.32–1.3

Generalized tonic clonic seizure 0.58 0.03–10.0

Generalized tonic seizure 0.98 0.04–20.0

Absence seizure 1.16 0.59–2.3

Generalized atonic seizures 0.81 0.02–6.8

Simple partial seizure 0.44 0.02–11.5

Complex partial seizure 1.29 0.58–6.3

Secondary generalized complex seizure 0.22 0.01–4.9

Myoclonic seizure 2.23 0.05–8.8

Febrile seizure 0.29 0.08–10.1

Status Epilepticus 0.31 0.25–1.8

The reference category is poor controlled seizure, EXP (B) mean expected value of

prediction using univariate regression analysis.

Impact of Demographic and Clinical
Features vs. Response of Anti-epileptic
Drugs
The association of different demographic variables with clinical
outcome were determined using univariate logistic regression
analysis (Table 3). It has been found that high education level
were slightly associated with controlled response (OR, 1.84 [CI,
0.50–6.7]) to CBZ and VPA as monotherapy or polypharmacy.
Similarly, good SES was also associated with good response
(OR, 2.22 [CI, 0.54–9.1]) to CBZ and VPA as monotherapy
or polypharmacy. Absence seizure (OR, 1.16 [CI, 0.59–2.3]),
Complex partial seizure (OR, 1.29 [CI, 0.58–6.3]), andMyoclonic
seizure (OR, 2.23 [CI, 0.05–8.8]) showed a good response to CBZ
and VPA as monotherapy or polypharmacy (Table 3).
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Similarly, multivariate regression models were applied to
demographic variables to predict clinical response of CBZ and
VPA asmonotherapy or polypharmacy in epileptic patients. Over
all the factors added in Model 9 (R2 0.82, P < 0.0001) and model
10 (R2 0.83, P < 0.0001) were found to increase the risk of poor
response to AEDs.

DISCUSSION

In our study the prevalence rate of epilepsies was high in male
patients where most of them were belonging to urban areas.
Our observations were in line to Khan et al. (18) that epilepsy
was high in male population and urban areas (18). Though we
found an inverse figure as reported by Mohammad et al. where
epilepsy is more prevalent in female than male patients in Iran
(19). We found that epilepsy was common in patients having age
group of 10–20 years. These findings were in line with the reports
of previous studies conducted in Pakistan and India (20–26).
The percentage of consanguineous marriages and positive family
history of epilepsy was high in the study population. The SES
of most patients observed in our study was very low. Heaney
et al. observed that low SES has an association with epilepsy
because of low quality of life increased the susceptibility of an
individuals to different provoking factors of epilepsy (27). Other
studies also show that low SES was associated with an increased
risk for epilepsy in individuals with seizures of unknown etiology
(28–35). Luengo et al. reported that genetic history of patients
with epilepsy have a 2.5 times higher risk for epilepsy in
their coming generation (36). GTCS was common among other
types of seizures in the target population which is in line with
Nowshad et al. observations (18). It has been found that clinical
outcome in patients with absence seizures andmyoclonic seizures
were good compared to other types of seizure. Poor response
was also high in non-compliance patients. Regression model
showed that poor compliance and nature of seizures significantly
associated with poor response to CBZ and VPA as monotherapy
or polypharmacy even at optimal adjusted dose of CBZ and
VPA as monotherapy or polypharmacy. Thomson et al. (38) stat
that compliance has a direct association with seizure response
(37, 38). Dragoumi et al. (39) demonstrate that types of seizure
also affect clinical outcome in epileptic patients (39). If patients
show non-compliance with therapy and do not take their AEDs
according to prescription then it leads to poor clinical outcome.
Similarly, low SES of patient is also a hurdle in proper compliance
and lead to poor clinical response. Low SES also responsible for
large treatment gap. Nature of seizure is also a main factor for
resistant epilepsy.

LIMITATIONS AND STRENGTH OF THE
STUDY

It is a hospital based study which doesn’t show the clear picture
of whole society. It has an advantage that this study will provide
the platform to conduct a community based study to determine
the prevalence and stigmatization of epilepsy.

CONCLUSION

Male patients were having a high prevalence (64.39%) of
epilepsies where 60.1% were from urban areas. Epilepsy was
high in patients with age ranging 11–20 years. Positive family
history of epilepsy and consanguineous marriages was the key
characteristics of the epileptic patients. Non-compliance and
nature of seizures strongly predict poor clinical response of
Anti-epileptic drugs therapy.
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