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1 |  INTRODUCTION

With a global prevalence of 0.6%‐1.2%, epilepsy is one 
of the most common neurological disorders.1 About 
60%‐70% of patients with epilepsy can become seizure‐
free with appropriate treatment with antiepileptic drugs 
(AEDs).2 The remaining 30%‐40% with drug‐resistant ep-
ilepsy often experience psychosocial challenges in addi-
tion to recurrent seizures. These patients have an elevated 
risk of injuries, and at worst sudden unexpected death 
(SUDEP).

Adherence to treatment is defined as: “the extent to 
which a person's behaviour – taking medication, following 
a diet, and/or executing lifestyle changes, corresponds with 
agreed recommendations from a health care provider”.3 
Consequently, nonadherence to treatment is defined as any 
deviation from healthcare provider recommendations, both 
regarding timing or dosage of a prescribed regimen.4 There 
are many potential consequences of nonadherence to AED 
treatment plans, including seizure relapse, status epilepticus, 
hospital admission, and increased healthcare costs. In addi-
tion, SUDEP has been related to nonadherence.4‒9
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Abstract
In patients with epilepsy, nonadherence to agreed antiepileptic drug (AED) treatment 
may result in seizure relapse, and at worst sudden unexpected death. The aim of this 
study was to examine the extent of both unintentional and intentional nonadherence 
among Norwegian patients with refractory epilepsy and try to identify possible risk 
factors. At the National Centre for Epilepsy in Norway, 333 consecutive adult in‐ 
and outpatients with refractory epilepsy participated in an anonymous survey about 
adherence to drug treatment. Twenty‐two percentages admitted that they sometimes 
or often forgot to take their drugs as scheduled, and 19% reported that they, rarely, 
sometimes or often intentionally did not follow the AED treatment plan agreed upon 
with their physician. Young age and depression were significantly correlated with 
unintentional nonadherence. Intentional nonadherence was associated with young 
age (36 years or younger). We found nonadherence not to be associated with any spe-
cific AED. In conclusion, about one‐fifth of patients with refractory epilepsy admit-
ted that they did not adhere to the agreed drug treatment plan, either intentionally or 
unintentionally. Measures to reduce nonadherence in this patient group may improve 
seizure control and should be tailored to address both unintentional and intentional 
lack of adherence.
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Nonadherence may be due to misunderstandings between 
the physician and the patient regarding the agreed dosage 
or medication.10 Chapman et al demonstrated low adher-
ence being related to doubts about AED necessity, concerns 
about AED treatment, limitations in capability and resources, 
and perceiving not to be involved in treatment decisions.11 
Nonadherence may be unintentional, that is, the patient for-
gets to take a dose or inadvertently takes an incorrect dosage. 
However, nonadherence can also be intentional; the patient—
for various reasons—chooses not to follow the agreed AED 
treatment plan.12

We have previously demonstrated nonadherence, inten-
tionally in 30% and unintentionally in 40% of responders in 
an Internet survey. That cohort was assumed to represent a 
general epilepsy population.12 Norwegian patients with the 
most severe epilepsies are referred to the National Centre for 
Epilepsy. The extent of nonadherence to AED treatment in 
this subpopulation has not previously been studied. Thus, we 
were aiming at determining the extent of both unintentional 
and intentional nonadherence to AED treatment among pa-
tients with refractory epilepsy. Additionally, we looked for 
predisposing factors for nonadherence in this selected patient 
population.

2 |  MATERIAL AND METHODS

2.1 | Study population and the questionnaire
Consecutive adult patients admitted to the National Centre 
for Epilepsy in Norway, a tertiary referral center, were in-
vited to complete a questionnaire regarding age, gender, epi-
lepsy and seizure type, seizure frequency, and use of AEDs. 
In addition, they were asked to respond to a visual analog 
scale about quality of life (QoL), the Neurological Disorders 
Depression Inventory for Epilepsy (NDDIE), and the ad-
verse events profile (AEP). Only patients who were consid-
ered able to read, understand, and fill out the questionnaire 
by themselves were recruited for the study. Patients with 
learning disabilities and patients who did not have sufficient 
Norwegian language skills were excluded. The time frame 
for the study was 2015‐2017.

Information on whether the respondents unintentionally 
or intentionally used AEDs differently than recommended 
by and agreed upon with their physician was determined 
from responses to the following two questions: 1) “Do you 
sometimes inadvertently take your antiepileptic medication 
differently than agreed upon with your physician?” and 2) 
“Do you sometimes intentionally (on purpose) take your an-
tiepileptic medication differently than agreed upon with your 
physician?”

Patients could choose between the following alternative 
answers for each of these questions based on a four‐point 
Likert scale: “never,” “rarely,” “sometimes,” or “often.”

During the analysis, we dichotomized the answers into 
two groups: “never or rarely” vs “sometimes or often” for un-
intentional nonadherence, and “never” vs “rarely, sometimes, 
or often” for intentional nonadherence.

The different dichotomization was due to different clini-
cal implications. In unintentional nonadherence, it is of clin-
ical relevance whether this happens rarely or more regularly. 
Intentional nonadherence on the contrary is a conscious deci-
sion to take medication either differently or not at all. In this 
situation, the willingness of the patients was important, even 
if would occur seldom.

As the study was anonymous, no ethical approval was re-
quired; nevertheless, the study protocol was evaluated by the 
regional ethics committee (ref. no. :2014/1011A).

2.2 | Statistical methods
IBM SPSS Statistics version 25, release 25.0.0.1. (SPSS Inc, 
Chicago, IL, USA) was used for statistical analyses. All P‐
values reported here are based on two‐sided tests, with a sig-
nificance level of 0.05. To test possible group differences, 
Pearson's chi‐square tests or independent‐samples t tests were 
performed. Variables tested in independent‐samples t tests were 
age, QoL score, NDDIE score, AEP score, and AEP subscores. 
Independent variables tested for unintentional and intentional 
nonadherence in Pearson's chi‐square tests were as follows: age 
(36 years or younger vs 37 years or older), gender, seizure type, 
seizure frequency (daily or weekly vs less frequently), mono-
therapy, different AEDs used in monotherapy, polytherapy (3 
or more AEDs), NDDIE score > 14, and AEP score > 44.

We applied Hosmer's step‐down procedure, which means 
that variables that were significant at the 0.25 level were in-
cluded in the multivariate logistic regression model.13 Odds 
ratios for factors associated with lack of adherence to the 
AED treatment plan agreed with the healthcare provider were 
estimated using bivariate and multivariate logistic regression 
analysis with 95% confidence intervals.

3 |  RESULTS

A total of 466 of 513 patients (91%) agreed to participate in 
the study and completed the questionnaire, either partly or 
fully. Among these, 333 patients (72%) reported to have ex-
perienced seizures during the last 12 months despite the use 
of AEDs. Further analysis was done with these 333 patients. 
Demographic and clinical characteristics of the participants 
are summarized in Table 1.

Of the 321 patients who answered the question on unin-
tentional nonadherence, 72 (22%) reported that they some-
times or often forgot to take their drugs as scheduled. Of the 
325 patients who answered the question on intentional non-
adherence, 61 (19%) reported that on some occasions they 
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Characteristics n (%)
Median (range); Mean 
(SD)

Age (y) (N = 331)   37 (17‐72); 37.7 (13.00)

Female patients (N = 332) 188 (56.6)  

Male patients (N = 332) 144 (43.4)  

Age at first seizure (y) (N = 311)   15.0 (0‐68); 18.1 (13.53)

Seizure types

Tonic‐clonic (N = 286) 198 (69.2)  

Seizure with loss of consciousness 
(N = 289)

198 (68.5)  

Seizure without loss of consciousness 
(N = 279)

220 (78.9)  

Seizure frequency (N = 333)

Daily/weekly 210 (63.1)  

Monthly/yearly 123 (36.9)  

Number of AEDs in use (N = 333)    

1 97 (29.1)

2 151 (45.3)

3 69 (20.7)

4 16 (4.8)

NDDIE score (N = 315)   12 (6‐24); 12.6 (4.11)

AEP score (N = 283)   44 (19‐71); 42.8 (10.84)

AED used Polytherapy 
(N = 333) n (%)

Monotherapy (N = 97) 
n (%)

Lamotrigine 132 (39.6) 35 (36.1)

Valproate 107 (32.1) 15 (15.5)

Levetiracetam 94 (28.2) 13 (13.4)

Oxcarbazepine 51 (15.3) 7 (7.2)

Lacosamide 42 (12.6) 1 (1)

Zonisamide 40 (12.0) 2 (2.1)

Carbamazepine 33 (9.9) 4 (4.1)

Topiramate 31 (9.3) 5 (5.2)

Eslicarbazepine 31 (9.3) 6 (6.2)

Clobazam 30 (9.0) 1 (1)

Perampanel 24 (7.2) 0

Clonazepam 13 (3.9) 5 (5.2)

Phenobarbital 7 (2.1) 1 (1.0)

Phenytoin 6 (1.8) 1 (1.0)

Vigabatrin 4 (1.2) 0

Ethosuximide 3 (0.9) 1 (1.0)

Gabapentin 2 (0.6) 0

Pregabalin 2 (0.6) 0

Brivaracetam 1 (0.3) 0

Diazepam 1 (0.3) 0

Sulthiame 1 (0.3) 0

Acetazolamide 1 (0.3) 0

N, Number of responses to each question.

T A B L E  1  Demographic and clinical 
characteristics of the study participants 
(n = 333)
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intentionally did not follow the AED treatment plan agreed 
upon with their physician (Figure 1). There were 36 patients 
who responded positively to both questions.

Of 22 different AEDs, the most commonly used drugs 
were lamotrigine, valproate, and levetiracetam, used as 
mono‐ or polytherapy. These three drugs were used by 65% 
of the patients in monotherapy.

Unintentional nonadherence was significantly correlated 
with young age (mean 32.7; SD 11.94) (mean difference 
6.44; confidence interval [CI] 3.038‐9.832; P  <  .001) and 
higher NDDIE score (mean difference 1.41; CI 0.289‐2.530; 
P = .014). Intentional nonadherence was correlated only with 
young age (mean 33.7; SD 11.71; mean difference 5.17; CI 
1.532‐8.800; P = .005).

The following independent variables were significantly 
associated with unintentional nonadherence in logistic re-
gression analysis: scoring 15 or higher in the NDDIE (odds 
ratio [OR] 2.03; CI 1.060‐3.903; P = .033) and being younger 
than the median age (36  years or younger) (OR 2.309; CI 
1.222‐2.309; P = .010).

The only independent factor significantly associated with 
intentional nonadherence was being younger than the median 
age (OR 2.46; CI 1.252‐4.808; P = .009). We found no asso-
ciation between both intentional or unintentional nonadher-
ence and the following factors: gender, seizure type, seizure 
frequency (daily or weekly vs less frequently), monotherapy, 
different AEDs used in monotherapy, polytherapy (3 or more 
AEDs), NDDIE score >14, and AEP score >44.

There were no differences between men and women re-
garding nonadherence.

4 |  DISCUSSION

The main result from this survey among Norwegian patients 
with refractory epilepsy was that approximately one in five 

rarely, sometimes, or often makes the conscious decision not 
to follow the AED treatment plan as agreed with their neurol-
ogist, but rather decides to take their AEDs differently than 
prescribed. Also, about one‐fifth reported that they some-
times or often forgot to take their AEDs as scheduled.

Unintentional nonadherence was associated with young 
age and symptoms of depression, while intentional nonad-
herence was associated with young age.

Most publications on adherence to AED treatment do not 
differentiate between unintentional and intentional nonadher-
ence. We believe this distinction is important when address-
ing measures to improve the treatment of this patient group.12

In previous studies, there are considerable variations 
regarding estimates of poor adherence to treatment in epi-
lepsy populations. A recent review reported nonadherence in 
26%‐79% of patients.4 Different study populations, different 
definitions of adherence, and different methods to measure 
nonadherence may account for the wide variability.

We found a correlation between nonadherence and young 
age and symptoms of depression. This is in line with other 
studies.7,14,15 In contrast to other studies, we did not find a 
high score of adverse events15,16 to be a risk factor for nonad-
herence, neither did we find male gender4,12 to be a risk factor 
for intentional nonadherence. We did not find a correlation 
to either monotherapy or polytherapy. It has been shown that 
the number of AED doses per day twice or more can have a 
negative correlation with adherence15,17. But this is not nec-
essarily dependent of the number of AED in use which could 
explain our findings.

In various studies on nonadherence, the rate of seizure‐
freedom in the respective populations either is not included15 
or around 30%.11,16 Studies on nonadherence to treatment in 
refractory epilepsy are to our knowledge sparse. A study from 
the United States, defining refractory epilepsy as those cur-
rently using three or more AEDs, regardless of seizure rate, 
revealed a significant higher rate of adherence to treatment in 
these patients compared to patients using fewer AED.18

The ILAE task force defined drug‐resistant epilepsy in 
2010 as “failure of adequate trials of two tolerated, appro-
priately chosen and used antiepileptic drug schedules”.19 
Unfortunately, we did not have sufficient information on pre-
viously tried AEDs among our patients to apply this defini-
tion. We chose to define refractory epilepsy as having had 
seizures the last year despite the use of AEDs.

A previous open online survey of an epilepsy cohort 
consisting of 40% seizure‐free patients disclosed that 40% 
reported unintentional and 30% reported intentional nonad-
herence to treatment, that is, a higher extent of nonadherence 
than in the present study.12 In contrast to the previous study 
where 40% of respondents were seizure‐free during the pre-
ceding 12 months, none of the patients in this were seizure‐
free. 63% had daily or weekly seizures, the rest monthly or 
seizures at least once during the last year.

F I G U R E  1  Results (%) of reported unintentional (n = 321) and 
intentional (n = 325) nonadherence
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The reasons why patients with refractory epilepsy are 
more adherent to treatment than those with more easy‐to‐
treat epilepsy are not known. With earlier epilepsy onset (me-
dian debut at 15 vs 21 years old), regular AED intake may 
have become an established daily routine. Moreover, those 
with refractory epilepsy are usually followed more closely by 
an epileptologist and are probably provided with more thor-
ough information on the necessity for carefully following the 
agreed AED treatment schedule. Also, fear of sudden unex-
pected death and more regular therapeutic drug monitoring 
might better adherence.

For clinicians, the results of this study underline the im-
portance of keeping an eye on nonadherence and implement 
measures to improve adherence.

Clinical implications of this study point to the importance 
of acknowledging variable adherence as a factor contributing 
to variability and poor seizure control.

Further studies are needed to clarify in more detail the 
reasons for intentional nonadherence.

4.1 | Limitations of the study
As the majority of patients were using AED polytherapy, 
possible correlations between individual AEDs and nonad-
herence were difficult to detect. Another obvious source of 
error in studies on nonadherence is that patients might be 
reluctant to admit nonadherence, whether intentional or un-
intentional. Even if 96% and 98% of patients had answered 
the questions on adherence, they might have answered 
according to what they feel physicians would expect. As 
patients reported intentionally to take their antiepileptic 
medication differently than agreed upon with their physi-
cian, this could result in a lower or higher dosage, leading 
to a change in daily dosing regimen but not the total daily 
dosage.

While we did not recruit patients with learning disabili-
ties, we cannot exclude that some of the patients participating 
could be living in a nursing home or other institution where 
there is some additional control on the administration of 
AEDs.

Ideally, we should have used the definition of drug‐resis-
tant epilepsy by the ILAE task force: “…failure of adequate 
trials of two tolerated, appropriately chosen and used antiepi-
leptic drug schedules…”.18 For this, we would have needed 
information on previously used antiseizure medication (“ap-
propriately chosen”) and dosage, serum concentrations, and 
possible adverse events of actual and earlier used antiseizure 
medication (“tolerated, appropriately … used”). As the study 
is anonymous and based on information available from the 
questionnaires the respondents have filled in this informa-
tion is not available. All patients included reported to have 
had at least one seizure during the last 12 months; due to the 

described lack of information, we do not know whether sei-
zures could be due to nonadherence or inadequately dosing.

5 |  CONCLUSIONS

The results from this study demonstrate that in a cohort of 
patients with refractory epilepsy, about one in five patients 
is nonadherent to their AED treatment regimen, either in-
tentionally (rarely, sometimes, or often) or unintentionally 
(sometimes or often). Being of young age is the main risk 
factor. Minimizing nonadherence is important for improving 
seizure control and thereby reducing the risk of seizure‐re-
lated complications in this patient group.
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