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Objective Recently, instances of general practitioners (GPs) prescribing antiepileptic
drugs (AEDs) have increased. We aimed to investigate the use of AEDs in a community
sample of people with epilepsy and the effect on quality of life (QoL).
Methods Responses from the Australian Epilepsy Longitudinal Study (AELS), Pharmaceutical
Benefit Scheme (PBS), and Medicare Benefit Scheme (MBS) data were used. Linear regression was used to investigate the relationship between the numbers of AEDs and QoL.
Results Fifty people with epilepsy were prescribed an average of two AEDs. The most
common were lamotrigine, sodium valproate, and levetiracetam. Eighty-two percent
were prescribed medications from two or more categories of medications. A lower
QoL at wave 2 of the AELS was significantly associated with a higher number of AEDs.
Conclusion Given the high number of people with epilepsy being cared for in general
practice, GPs must understand the risks and benefits of epilepsy monotherapy, polytherapy, and polypharmacy.

Introduction
In Australia more than 1% of people have epilepsy, a serious neurological condition.1 Epilepsy is characterized by
the occurrence of either at least two unprovoked seizures,
or one followed by at least two or more seizures over the
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following 10 years, and/or an epilepsy diagnosis.2 In new-onset epilepsy, seizures can often be successfully controlled
with antiepileptic drugs (AEDs): 70 to 80% of people can
achieve remission.3
The first AED in use was potassium bromide in 1857. This
was followed by several other (first generation) AEDs, for
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example, phenobarbital, phenytoin, primidone, and ethosuximide.3 Some still remain in common use in Australia and
generally have similar efficacy to newer agents, however,
with a more significant side effect profile.4
In Australia, there was an increase in prescriptions of
AEDs during the 5 years prior to 2007.5 Highest use was
found in elderly people (age ≥80 years). Sodium valproate
was the most widely prescribed AED followed by carbamazepine and phenytoin. An increase in the prescribing of newer
AEDs was observed in Australia,5 whereas in Canada there
was a twofold increase in gabapentin use over 15 years (until
2013).6 Interestingly, between 2002 and 2007 in Australia the
proportion of general practitioners (GPs) prescribing phenytoin was higher than their prescribing of any other AED.5
Furthermore, Hollingsworth and Eadie5 through an investigation of Medicare and drug utilization databases showed
that an increase in prescribing newer AEDs in Australia had
increased for GPs more than it had for nonpsychiatric specialists. Tan4 has reported that GPs will manage most adults
with epilepsy.

AEDs, Monotherapy, and Polypharmacy

AEDs being developed recently are likely to have no greater
efficacy than the ones currently in use due to their similar
modes of action.7,8 Although a Cochrane systematic review
found that withdrawals due to adverse events were reduced
when patients had newer AEDs compared with the older-generation AED carbamazepine.9 In another study, seizure control
was equivalent between the older generation AEDs—valproic
acid and phenytoin—and newer AEDs, but more adverse
events were reported by those individuals on older AEDs.3
Combining AEDs (polytherapy/polypharmacy) has been
suggested in the management of epilepsy; however, it is not
known whether this is more effective than monotherapy
as there are several possible drug combinations and doses
and no existing evidence from randomized clinical trials.
Nonrandomized, controlled studies have suggested the
combination or adjunctive use of the AEDs lamotrigine and
sodium valproate in people with epilepsy not controlled by
other medications.10
Additionally, antiepileptic polytherapy can have adverse
side effects.11 Rational polypharmacy has involved looking at
possible drug interactions with other drugs including AEDs
to reduce side effects.12 However, no compelling evidence
exists for differences in seizure outcome whether monotherapy or polytherapy was used.13
A recent study has shown that people with epilepsy
who received AED monotherapy compared with polypharmacy experienced fewer ongoing seizures and reported a
better quality of life (QoL) (when adjusting for seizure status).14 This was supported by a recent US study that showed
AED polypharmacy was associated with a worse QoL, even
when adjusting for severity of epilepsy.15 One study found
that AED polytherapy led to significantly less adverse reactions,16 although other studies found that QoL was better
when changing to monotherapy, and it also reduced seizure frequency.17 An earlier study, however, found that side
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effects from AEDs did not significantly contribute to reduced
QoL.18 However, a randomized controlled trial also found
reduced numbers of AEDs were associated with significantly
better QoL.19
Given that GPs are doing much of the prescribing of AEDs
in Australia,4,5 clear evidence is required on the best AED regimens to prescribe to people with epilepsy and whether there
is need to use multiple medications. The aim of this article
is to document the prescription, and hence use, of AEDs in a
community sample of people with epilepsy in an Australian
setting. Further, it investigates the effect of AED use and polypharmacy on their QoL.

Methods
Data were collected from the Australian Epilepsy Longitudinal
Study (AELS)—a survey using participants enrolled in the
Australian Epilepsy Research Register (AERR). The AERR uses
a self-selecting, community sample of people with epilepsy.
It commenced in 2006 at the Epilepsy Foundation with a
wave 1 survey (baseline data); wave 2 followed in 2010, wave
3 in 2013, and wave 4 in 2017. Having a diagnosis of epilepsy
was the inclusion criteria.
Ethical approval was gained through Deakin University
Human Research Ethics Committee (2013–011).
Participants in the wave 3 survey were asked for their consent to obtain and use their Medicare Benefit Scheme (MBS)
and Pharmaceutical Benefit Scheme (PBS) data from the
Department of Human Services. Data for those who consented
were provided to the researchers on password-protected
DVDs in Excel format. MBS and PBS data were collected in the
period from early 2011 to late 2015 (an average of 4.5 years).
The QOLIE-31 test was used to measure QoL in participants.
It is a 31-item scale developed by the Rand Corporation.20
Cronbach’s α was 0.93. Test retest was 0.89 and internal consistency was 0.77 to 0.85.20

Data Analysis

Of the 324 participants enrolled in wave 3 of the AELS, MBS
data were collected for 53 people and PBS data for 50 people.
Survey responses from the AELS, and the PBS and MBS data
obtained were analyzed using SPSS v24 (IBM SPSS Statistics
for Windows, US).21 Counts and percentages, as well as means
and standard deviations (SDs) were used for descriptive statistics. PBS data were used to determine which AEDs were
prescribed and the total number of AEDs a participant was
prescribed. The first level of the World Health Organization
(WHO) anatomical therapeutical chemical (ATC) classification system was used to categorize the medications (other
than AEDs) the participant had been prescribed.22 MBS
data were used to determine the number of participants
who were utilizing a GP chronic disease management plan.
Linear regression was used to investigate the relationship
between the number of AEDs and the number of different
medication categories with the QOLIE-31score (i.e., quality of life). Scatterplots and R2 values were generated using
SPSS v24.
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Results
Participants

Fifty participants had complete data and were included in
this analysis. Of these 50, 62% were female (►Table 1). The
mean age of the participants was 49.4 years (SD 16.3 years;
range 11–82 years). Thirty-eight percent of participants
were in paid employment; 32% had attended high school to
year 11 or below, 8% to year 12, 20% had completed a trade or
TAFE qualification, and 40% had completed tertiary studies;
46% were living with a partner and/or children; and 48.7%
were living rurally.
Forty-eight percent of the participants had a chronic disease management plan developed by a GP (not specifically
for epilepsy).
All participants had a diagnosis of epilepsy. The severity of
epilepsy is shown in ►Table 1.
►Table 2 shows the AEDs used by participants between
2011 and 2015. Most participants (94%) had been prescribed
at least one AED. On average participants were prescribed
two different AEDs (mean 2.2; SD 1.2). The most common
AEDs prescribed were lamotrigine (50%), followed by sodium
valproate (44%) and levetiracetam (42%). Three participants
were not prescribed any AEDs during the study period.
Participants that had reported having a seizure in the previous 12 months had a significantly higher mean number of
AEDs prescribed (p <0.001).
►Table 3 shows the categories of other medications that
were prescribed. The WHO ATC classification system was
used to group medications.22 All participants had been prescribed at least one medication during the study period.
Eighty-two percent of participants had been prescribed
medications from more than one ATC category. Most commonly, along with nervous system medications, these were
anti-infective medications (78% of participants), cardiovascular system medications (50% of participants), and alimentary tract and metabolism medications (48% of participants).

Table 1 Demographic information and severity of epilepsy
for the sample of 50 from the Australian Epilepsy Longitudinal
Study (AELS)
Demographics
Gender
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n

% (N = 50)

31

62.0

Mean

SD (N = 50)

49.4

16.3

N

% (N = 50)

19

38.0

N

% (N = 50)

Year 11 or below

16

32.0

Year 12

4

8.0

Trade or TAFE

10

20.0

Tertiary

20

40.0

n

% (N = 39)a

Country

19

48.7

Partner status

n

% (N = 50)

23

46.0

n

% (N = 50)

24

48.0

n

% (N = 49)a

None

23

46.9

Less than 1 per month

13

26.5

1 or more per month

9

18.4

1 or more per week

4

8.2

n

% (N = 49)a

16

32.7

n

% (N = 50)

12

24.0

Female
Age

Age
Employment status

Paid employment
Highest level of education

Living in the city or country?

Living with partner and/or
children
GP care plan?

Yes
Epilepsy
Number of seizures in past
12 months

Injuries resulting from epilepsy

Have you been injured as a result
of a seizure in the past 3 years?
Surgery to treat epilepsy

Have you had surgery for
epilepsy?

Quality of Life

A total of 24 participants had enough data to calculate their
QOLIE-31 score at wave 2 and 32 participants had enough
data to calculate their score at wave 4, aged 18 years and
older. The mean overall QOL for wave 2 was 57.21 (SD 23.06),
while at wave 4 it was higher at 61.91 (SD 22.08).
A lower QoL at wave 2 was significantly associated with
a higher number of AEDs a participant had been prescribed
(β = −0.029; 95% CI: −0.051, −0.007; p = 0.011). This relationship was still significant when adjusted for the participant’s
age, gender, highest level of education, employment status, and
seizure activity (β = −0.026, 95% CI: −0.051, 0.0001; p = 0.048).
No particular AED associated with QoL.
QoL was reinvestigated at wave 4 of the AELS. At wave
4, QoL was no longer significantly related to the number of
AEDs prescribed to a participant.
QoL was not significantly associated with the number of
different ATC categories a participant had been prescribed
medication from wave 2 or 4.
Scatterplots with trend lines are shown in ►Fig. 1.
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a

Missing responses.

Discussion
The medications prescribed to a community-based sample of
50 participants with epilepsy were investigated to determine
the use of AEDs, levels of polypharmacy, and the relationship
with QoL. The fact that just under half of the participants in
this study were under a GP chronic disease management plan
suggests that GPs are often involved directly in the health
care of people with epilepsy.
This study shows people with epilepsy are often prescribed multiple AEDs (polytherapy/polypharmacy), as well
as being prescribed medications from other medication
classes (for other indications) alongside their AEDs.
On average, participants were prescribed two AEDs
between 2011 and 2015. These most commonly were lamotrigine (50%), sodium valproate (44%), and levetiracetam
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Table 2 Antiepileptic drugs (AEDs) prescribed to the cohort

Total number of AEDs
prescribed per participant

Mean/count

Standard
deviation, %

2.2

1.229

Number of AEDs
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Table 3 Other medications prescribed to the cohort (utilizing
WHO ATC classification system)22
Number of different categories
of medication a participant had
been prescribed medications from

n

% (N = 50)

1

9

18.0

No AEDs

3

6.0

2

2

4.0

1 AED

12

24.0

3

9

18.0

2 AEDs

16

32.0

4

4

8.0

3 AEDs

13

26.0

5

6

12.0

4 AEDs

3

6.0

6

8

16.0

5 AEDs

3

6.0

7

7

14.0

n

% (N = 50)

8

3

6.0

9

2

4.0

Percentage of cohort
prescribed each common
AED medication informed
by Tan (2014)

Lamotrigine

25

50.0

Valproate

22

44.0

Levetiracetam

21

42.0

Carbamazepine

9

18.0

Clonazepam

6

12.0

Gabapentin

4

8.0

Topiramate

4

8.0

Pregabalin

3

6.0

Phenytoin

1

2.0

Oxcarbazepine

1
n

Percentage of cohort
prescribed other AEDs
registered on the PBS for use
in epilepsya

Percentage of the cohort prescribed other medication(s) from
each ATC category of medication

Nervous system

48

96.0

Anti-infectives for systemic use

39

78.0

Cardiovascular system

25

50.0

Alimentary tract and
metabolism

24

48.0

Musculoskeletal system

20

40.0

Dermatologicals

15

30.0

Sensory organs

14

28.0

2.0

Genitourinary system and sex
hormones

13

26.0

% (N = 50)

Respiratory system

10

20.0

Blood and blood forming
organs

8

16.0

Systemic hormonal preparations, excluding sex hormones
and insulins

6

12.0

Antineoplastic and immunomodulating agents

2

4.0

Various

1

2.0

Antiparasitic products, insecticides, and repellents

0

0.0

Zonisamide

7

14.0

Lacosamide

5

10.0

Ethosuximide

1

2.0

Acetazolamide

1

2.0

No participants were prescribed phenobarbitone, primidone, nitrazepam, vigabatrin, tiagabine, perampanel, or sulthiame.
a

(42%). This differs from an earlier study that showed sodium
valproate as the most widely prescribed AED.5 Tan4 described
the AEDs approved for use in Australia prior to 2010. The
AEDs, zonisamide and lacosamide, had only been recently
registered at the time Tan wrote for Australian Family
Physician. Of note, these newer agents were prescribed to
14% and 11%, respectively, of our participants.
Commonly, participants had been prescribed medications from more than one ATC category; 52% having been
prescribed medications from greater than five different
ATC categories. The three most common ATC categories of
medications prescribed to participants other than “nervous
system” medications were “anti-infectives” (78%), such as
antibiotics; “cardiovascular system” medications (50%), such
as antihypertensives; and “alimentary tract and metabolism” medications (48%), such as antiemetics. While there

are varying definitions of polypharmacy, there is widespread
acceptance that as the number of different medications that
are being taken increases, a person’s risk of drug interactions
increases, as well as their “pill burden.” These results suggest
that people with epilepsy are commonly prescribed other
medications alongside their AEDs and are at an increased risk
of the negative implications of polypharmacy.
QoL decreased significantly with the number of AEDs a
participant was prescribed at wave 2 of the AELS but was
not significant in wave 4. One explanation is that total QoL
increased substantially from wave 2 to wave 4. This may
have been reflected in overall more positive effects of variables such as increased number of AEDs on QoL in wave 4.
Although we were only able to show a modest relationship,
our data elude to a higher number of AEDs being associated
with a lower QoL among a community-based sample of
International Journal of Epilepsy Vol. 6 No. 1/2020
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Fig. 1 Scatterplots with trend lines demonstrating the relationship between number of AEDs and number of different ATC categories and
quality of life (QOLIE-31). The R 2 value of the trend lines are displayed next to each plot. (A) Several AEDS by QoL in Wave 2; (B) number of
medication categories by QoL in Wave 2; (C) number of AEDs by QoL in Wave 4; and (D) number of medication categories by QoL in Wave 4.

people with epilepsy in Australia, even when adjusting for
severity of epilepsy. This is consistent with the findings of
Alexander et al15 in a recent study from the United States that
showed lower QoL was associated with AED polypharmacy,
as well as the findings of several other studies.14,17,19 QoL was
not significantly related to the number of different ATC categories a participant had been prescribed medications from.
Given that there is limited evidence for the effectiveness
in seizure control whether AED monotherapy or polytherapy
is used13 and that AED polytherapy may be associated with
a lower QoL, there seems little compelling need to use AED
polytherapy in the management of epilepsy.

Limitations and Strengths
This was a small sample derived from the AELS, and hence
the results may not be generalizable to the entire epilepsy
population in general practice. However, this analysis was
designed to display a snapshot of prescribing behavior for
those with epilepsy and provide some insight into the levels of polypharmacy in this patient group. In general specialists are the first to determine and prescribe AEDs, while

International Journal of Epilepsy Vol. 6 No. 1/2020

only some GPs initially prescribe. However, this study did not
identify the initial prescriber.
Additionally, this study did not look at the duration that
each participant was prescribed each AED. This study is based
on prescription data rather than self-reported drug-taking
behavior, potentially not reflecting the true drug usage of the
participant.

Conclusion
People with epilepsy in this community-based sample were
often prescribed more than one anti-epileptic medication
(AED). Lamotrigine, sodium valproate, and levetiracetam
were the most commonly prescribed AEDs. People with
epilepsy are often cared for by GPs. GPs should be aware
of the morbidity associated with AEDs and polypharmacy,
and attempt to rationalize patients’ medications where
appropriate.
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