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Abstract Background Adherence to antiepileptic drugs (AED) is essential for adequate sei-
zure control in epilepsy. People with low socioeconomic status are more vulnerable to
poor adherence to AED. The present study aimed to explore factors associated with
poor adherence to antiepileptic drugs in below poverty line (BPL) persons with epi-

lepsy (PWE).

Methods The research had a cross-sectional design with inclusion of persons aged
18 to 65 years and an established diagnosis of epilepsy. Holding a BPL card (Yellow
card) was taken as a measure for BPL criteria. Adherence to antiepileptic drugs was
assessed using medication adherence rating scale (MARS). Univariate analysis with
Chi-square test was used to determine the association between various variables and
AED adherence, while the predictors of adherence were identified using multivariate

logistic regression analysis.

Results There was a total of 88 BPL PWE. The mean age of male and female patients
was 35.0 £ 15.0 & 32.0 = 10.1 years, respectively. Adherence for drugs were found
to be 30.7% and nonadherence to be 44.3%. Low (illiterate or primary) education
(OR 0.041 [0.01-0.21]), polytherapy (OR 0.088 [0.02-0.40]), and substance abuse
(OR 0.05 [0.01-0.58]) were found to have significant association with nonadherence
to AEDs. Age, gender, marital status, family composition, occupation, rural urban

Keywords background, distance from health care facility, duration of epilepsy, and side effects of
= epilepsy AED were not found to have significant association with adherence.
= anti-epileptic drugs Conclusion There is a need for psychoeducational programs for the people hav-
= non-adherence ing low education status and polytherapy to form positive beliefs in AEDs. Substance
= below poverty line abuse should also be addressed while treating them.
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Introduction

Epilepsy is a condition characterized by recurrent (two or more)
epileptic seizures, unprovoked by any immediate identifiable
cause.! As per the World Health Organization (WHO), there are
approximately 50 million persons with epilepsy (PWE) globally,
out of which 80% belong to developing countries. The preva-
lence of epilepsy in India is 5 to 10 per 1000 population.?
Antiepileptic drug (AED) therapy has been demonstrated
to be effective in 70% of the patients in achieving seizure con-
trol.> However, adherence to treatment remains a primary
determinant in effective seizure control. Rate of adherence
can be described as the percentage of the prescribed doses of
the medication actually taken by the patient over a specified
time period.* The magnitude of nonadherence varies widely,
which is attributable to the methodology used in the study
and heterogeneity of the populations being studied. The
extent of AED nonadherence among PWE has been found to
vary between 27% to 43% in previous Indian studies. It has
been observed in previous research works that people who
belong to economically deprived category are more likely to
discontinue epilepsy treatment.>® Although the prevalence
of nonadherence and role of various factors influencing the
adherence to AEDs has been studied in previous research
works, there is, however, dearth of published literature
regarding the same among PWE who are below poverty line
(BPL). So, the present study aimed to explore various factors
associated with nonadherence to AEDs in BPL PWE.

Methodology

Study Design

Ethical approval for the study was sought from the insti-
tutional ethics committee (KCGMCH/IEC/2019/52 dated
15.07.2019). It was a cross-sectional study performed in
the outpatient department of Kalpana Chawla Government
Medical College (KCGMC), Karnal, from July 2019 to
March 2020. The study subjects with an established diagno-
sis of epilepsy were recruited from both general medicine
and psychiatry outpatient clinic after screening as per the
inclusion and exclusion criteria. The diagnosis of epilepsy
in the subjects was primarily based on detailed clinical his-
tory and a thorough neurological assessment by a qualified
physician or neuropsychiatrist. Electroencephalography
(EEG) and neuroradioimaging techniques (i.e., CT and MRI)
were considered as supportive evidence for the diagnosis but
not mandatory. Adult patients of either gender aged 18 to
65 years with an established diagnosis of epilepsy who had
been on AEDs for at least 6 months and were BPL card (Yellow
card) holders and provided written informed consent were
included in the study. Exclusion criteria were patients of epi-
lepsy i) who were either pregnant or breastfeeding, ii) with
comorbid mental retardation and serious mental illnesses,
iii) who had serious neurological deficit, iv) warranting hos-
pitalization due to any comorbid serious physical illness.

Study Tools

1. Proforma for sociodemographic, epilepsy, and AED-
related variables: A special proforma specifically designed
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for the study was used to gather sociodemographic, epi-
lepsy, and AED-related variables.

2. Medication adherence rating scale (MARS): AED adher-
ence was measured using MARS by Thompson et al” The
MARS consists of 10 items that require yes/no response.
If any participant could not read, assisted application was
used, where the investigator read out the questions and
marked the appropriate response provided by the sub-
ject. The questionnaire assessed their behavior or atti-
tude toward their medication during the past week. The
scores 0-3, 4-6, and 7-10 were categorized as nonadher-
ent, partial adherent, and adherent, respectively.

3. Questionnaire for assessment of reasons of AED non-
adherence: A self-designed, semistructured question-
naire was used to assess various reasons of nonadherence
to AED.

Methods

Taking 72% prevalence (p) of adherence to antiepileptic med-
ication (Gurumurthy et al; in which socioeconomic status
was significantly associated with adherence)® at 95% confi-
dence interval, power of study 90%, and considering 15% rel-
ative error (1). Using the N =72, P (1-P)/I? formula, the sample
size was estimated to be 67. Taking 10% nonresponse rate,
total sample size came out to be 74.

Eighty-eight consecutive patients of epilepsy who met
the eligibility criteria after screening as per inclusion and
exclusion criteria were recruited in the study. Detailed infor-
mation pertaining to sociodemographic variables (gender,
age, education, occupation, marital status, rural-urban back-
ground, type of family, distance of residence from health care
facility, substance use, medical comorbidities), epilepsy, and
treatment-related variables (duration and type of epilepsy,
type of therapy, availability of antiepileptic medication and
side effects) were taken from all the study subjects. They
were subsequently assessed for the AED adherence using
MARS. Those found to have partial or nonadherence to med-
ication were also enquired about reasons for the same, using
a self-designed, semistructured questionnaire.

Statistical Analysis

Data were analyzed using SPSS version 20 (IBM Corp.,
Armonk, NY, USA). Descriptive statistics were applied for
nominal variables. Chi-square test and univariate analy-
sis was used to find the association of various factors with
adherence. Predictors of nonadherence were determined
using multivariate logistic regression (significance level set
atp <0.05).

Results

A total of 88 PWE with mean age 33.8 + 13.2 years partici-
pated in this study. Mean age of male and female subjects
was 35.0 + 15.0 and 32.0 + 10.1 years, respectively. Majority
(76.1%) of the subjects were in the age range of 18 to 45 years.
Approximately half of the subjects were illiterate or educated
till primary. One third of the people with epilepsy were
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employed. Among substance users, tobacco (79.2%) was the
most common substance used, followed by alcohol (37.5) and
cannabis (12.5%) (~Table 1).

Females had a relatively younger onset of epilepsy (mean
age: 1832 + 8.5) compared with males (20.92 + 13.9).

Table 1 Sociodemographic characteristics of PWE (n = 88)

Factors Associated with AED Nonadherence Govil et al.

Majority of the patients had generalized tonic clonic seizures
(72.7%) followed by focal (21.6%). Almost half of the patients
had epilepsy for more than 10 years. Polytherapy was used
in 62% of patients, with sodium valproate (71.6%) being
the most common drug prescribed for treatment, followed
by phenytoin (48.9%). Almost one third of the patients had
reported side effects from AEDs. Weight gain (7.9%) was the
most common side effect experienced by patients, followed

Abbreviation: PWE, persons with epilepsy.

Variables Number (%) by tremors (5.6%) and sedation (4.5%) (~Table 2).
Gender Adherence to antiepileptic medication was found in
Male 51 (58.0) 27 (30.7%) patients. Partial adherence and nonadherence
were noted in 22 (25%) and 39 (44.3%) subjects. Gender, age,
Female 37 (42.0) . . . .
occupation, marital status, background, family composition,
Age groups (in years) distance of residence from health care facility, associated
18-25 34(38.6) physical comorbidities, duration of treatment, side effects by
26-45 33(37.5) AED, and cost of treatment were found to be nonsignificant
> 45 21(23.9) on univariate analysis. However, low education, polytherapy,
Education and substance use were found to have significant association
. with nonadherence to AED (=Table 3). On applying multivar-
llliterate 20(22.7) iate logistic regression, low education (illiterate or educated
Primary 27 (30.7)
Matriculation 32(36.4) Table 2 Clinical characteristics of PWE (n = 88)
Graduation and above 09 (10.2) Variables No. (%)
Occupation Duration of epilepsy (in years)
Unemployed 11(12.5) <5 18 (20.5)
Student 17 (19.3) 5-10 23(26.1)
Homemaker 30(34.1) >10 47 (53.4)
Farmer 08 (9.1) Duration of treatment (in years)
Unskilled worker 13(14.8) <1 16 (18.2)
Skilled worker 09(10.2) 1to5 62 (70.5)
Marital Status >5 10 (11.4)
Married 50 (568 Type of therapy
Single 38(43.2
ng ( Monotherapy 33(37.5
Background
Polytherapy 55 (62.5
Rural 62 (70.5 -
Seizure frequency/year
Urban 26 (29.5
< i 28 (31.8
Family composition > eplsc.)des/ year ( )
Nuclear 44.(50.0) 5-10 episodes/ year 37 (42.0)
> i 35(39.8
Joint 44.(50.0) 10 episodes| year (39.8)
Distance of residence from health Frequency of AED therapy
care facility (km) Once daily 14(15.9)
1-10 31(35.2) Twice daily 60 (68.2)
11-25 33(37.5) Thrice daily 14(15.9)
26-50 20 (22.7) Noticeable side effects attributable to AED
>5] 04 (4.5) Yes 31(35.2)
Substance use No 57 (64.8)
No 64 (72.7) Expenditure on AED therapy
Yes 24(27.3) Free 64 (72.7)
Physical comorbidities Combined (free + purchased)? 24 (27.3)
No 67 (76.1) Abbreviations: AED, antiepileptic drug; PWE, person with epilepsy.
Yes 21(23.9) ?Drugs, if by any reason, were not available in hospital pharmacy, were
: procured from Jan Aushadhi Kendra established under PMBJP Yojana to

provide quality medicine at affordable prices.
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Table 3 Resultsof univariate analysis comparing PWEwho were adherent, partial adherent, and nonadherent to medication (n=88)

Variables Adherent Partially adherent | Nonadherent Total p-Value

Gender
Female 10 (37.0) 10 (45.5) 17 (43.60) 37 (42.0) 0.402
Male 17 (63.0) 12 (54.0) 22 (56.40) 51 (58.0)

Age groups (in years)
18-25 18 (66.7) 05 (22.7) 11(28.2) 34 (38.6) 0.063
26-45 08 (29.6) 10 (45.5) 15 (38.5) 33(37.5)
> 45 01(3.7) 07 (31.8) 13 (33.3) 21(23.9)

Education
Illiterate or 03 (11.1) 13(59.1) 31(79.5) 47 (53.4) 0.021
primary
Above primary 24 (88.9) 09 (40.9) 08 (20.5) 41 (46.6)

Occupation
Employed 05 (18.5) 10 (45.5) 15(38.5) 30 (34.1) 0.965
Unemployed 22 (81.5) 12 (54.5) 24 (61.5) 58 (65.9)

Marital status
Single 21(77.8) 07 (31.8) 10 (25.6) 38(43.2) 0.212
Married 06 (22.2) 15(68.2) 29 (74.4) 50 (56.8)

Background
Rural 14 (51.9) 18 (81.8) 30(76.9) 62 (70.5) 0.699
Urban 13 (48.1) 04(18.2) 09 (23.1) 26 (29.5)

Family composition
Nuclear 15 (55.6) 09 (40.9) 20(51.3) 44 (50.0) 0.992
Joint 12 (44.4) 13(59.1) 19 (48.7 44(50.0

Distance of residence from health care facility (km)
1-10 19 (70.4) 03 (13.6) 09 (23.1) 31(35.2) 0.373
11-25 04 (14.8) 10 (45.5) 19 (48.7) 33(37.5)
> 25 04 (14.8) 9 (40.9) 11(28.2) 24(27.3)

Substance abuse
Yes 01(3.7) 05 (22.7) 18 (46.2) 24(27.3) 0.003
No 26 (96.3) 17 (77.3) 21(53.8) 64 (72.7)

Physical comorbidities
Yes 02 (7.4) 03 (13.6) 16 (41.0) 21(23.9) 0.093
No 25 (92.6) 19 (86.4) 23 (59.0) 67 (76.1)

Duration of treatment (years)
<1 10 (37.0) 02 (9.10) 6 (15.40) 18 (20.50) 0.070
1-5 08 (29.6) 05 (22.7) 10 (25.6) 23 (26.1)
>5 09(33.3) 15 (68.2) 23(59.0) 47 (53.4)

Type of therapy
Monotherapy 19(70.4) 06 (27.3) 08 (20.5) 33(37.5) 0.003
Polytherapy 08 (29.6) 16 (72.7) 31(79.5) 55 (62.5)

Side effects by AED
Yes 04 (14.8) 08 (36.4) 19 (48.7) 31(35.2) 0.531
No 23(85.2) 14 (63.6) 20(51.3) 57 (64.8)

Availability of AED
Free 23(85.2) 17 (77.3) 24 (61.5) 64 (72.7) 0.906
Combine 04 (14.8) 05 (22.7) 15 (38.5) 24 (27.3)

Abbreviations: AED, antiepileptic drug; PWE, person with epilepsy.
Note: Values in bold indicate significance at p < 0.05.
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up to primary) (OR 0.041 [0.01-0.21]), polytherapy (OR 0.088
[0.02-0.40]), and substance use (OR 0.05 [0.01-0.58]) were
found to have significant association with nonadherence to
AED (=Table 4).

Overall, forgetfulness (39.3%) emerged out to be the most
important reason for nonadherence among PWE. Feeling
improved with treatment and thus not needing medicines
(27.9%) was the next most commonly cited reason for non-
adherence, followed by stoppage of medication due to devel-
opment of some concomitant minor ailment (21.3%). Among
extrinsic factors, unavailability of medication in hospital

Factors Associated with AED Nonadherence Govil et al.

pharmacy (13.1%) most commonly accounted for poor adher-
ence. Skipping of medication due to observance of religious
fasts and stopping treatment to conceal about illness from
spouse and in-laws were exclusively observed among female
patients (=Table 5).

Discussion

Previous Indian studies have suggested that low income with
addition of AED expenditure were significant risk factors for
nonadherence to AEDs in people with low socioeconomic

Table 4 Results of the multivariate logistic regression analysis evaluating the factors associated with partial adherence and

nonadherence (n = 88)

Variables Adherent Partial adherent p-Value | Nonadherent p-Value
OR (95% ClI) OR (95% ClI) OR (95% ClI)
llliterate or primary education 1 0.100 (0.02-0.48) 0.004 0.041(0.01-0.21) <0.001
Polytherapy 1 0.143 (0.03-0.60) 0.008 0.088 (0.02-0.40) 0.002
Substance abuse 1 0.136 (0.01-1.65) 0.117 0.05 (0.01-0.58) 0.017
Note: Values in bold indicate significance at p < 0.05.
Table 5 Reasons of nonadherence to AED (n = 61)
Reasons ‘ N (%) ‘ M:F
Intrinsic
Patient thought that medication was not necessary for the condition 02(3.3) 1:1
Patient thought that medication was ineffective in treating the condition 04 (6.6) 4:0
Patient had not clearly understood how to take prescription (frequency, timing, strength of AED), so was 02 (3.3) 2:0
not taking prescribed dose)
Patient thought that dose of AED prescribed to him was too high, so took less than prescribed dose by 08 (13.1) 0.6:1
himself
Patient took the medicine and it gave him [her problems (side effects) 04 (6.6) 1:1
Patient felt bored of taking medicine for so long 12 (20.0) 0.42:1
Patient felt better[/improved so did not need the medicine 17 (27.9) 1.13:1
Patient forgot to take the medication 24 (39.3) 1.78:1
Patient had to travel away from home and did not take medication along with 06 (2.5) 2:1
Patient switched to alternate form of treatment (like ayurvedic, homeopathic) 07 (11.5) 1.33:1
Patient stopped taking AED due to development of some other minor medical ailment (fever, flu, diar- 13(21.3) 3.3:1
rhea, etc.)
Patient had no idea of how long to continue treatment so stopped taking medication by himself after 07 (11.5) 6:1
some time.
Patient wanted to hide about illness and treatment from spouse and in-laws after marriage due to anticipa- | 06 (2.5) 0:6
tion of adverse marital outcome or stigma
Patient stopped taking AED as he/she was observing religious fasting 04 (6.6) 0:4
Extrinsic
Patient thought that medication cost too much 05 (8.2 4:1
Patient could not get to the pharmacy due to long queue/waiting period/reaching after pharmacy had 011 1:0
closed.
The prescribed medicine had run out of stock 08 (13.1) 1.67:1
Patient felt that the health care provider had not adequately told him about drug regimen and dosing 06 (2.5) 2:1
schedule
Patient felt that medications were too many in number (polypharmacy) 05(8.2) 4:1
Patient felt that the drug regimen is too complex to follow 06 (2.5) 2:1
Patient could not come to get prescription renewed due to personal reasons (any adverse life events, etc.) 01(1.6) 1:0

Abbreviation: PWE, person with epilepsy.
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status.>s® Our study is an effort toward understanding fac-
tors behind poor adherence among BPL PWE. Assessment of
factors in economically weaker sections of the society can be
used to develop measures toward addressing these factors
and can help in improving treatment outcomes in poor peo-
ple with epilepsy. In the present study, only 30.7% of patients
were found to be adherent, whereas 25% and 44.3% of the
patients were partial and nonadherent, respectively, when
assessed using MARS. Low education (illiterate or primary),
polytherapy, and substance use were observed to have signif-
icant association with nonadherence.

Previous Indian studies using very similar tests have
shown the fairly comparable results regarding prevalence of
poor adherence in PWE. A previous study by Verma et al found
that 57% of persons with epilepsy had moderate-to-low level
of treatment adherence, as evaluated using the Morisky-
Green test.® K Das evaluated 1450 patients of epilepsy and
found that 42.75% of the patients discontinued epilepsy
treatment, which is similar to the present study.”> However,
much lower rate of nonadherence (27.7%) was seen in study
by Gurumurthy et al using the four-item Morisky medication
adherence scale. It might be because of different parameters
used for measuring nonadherence or inclusion of population
from all socioeconomic strata.®

In the index study, it was found that in patients who were
on polytherapy, nonadherence was significantly more when
compared with those on monotherapy. These findings syn-
chronize with the previous international studies, where a
similar observation was made that when multiple AEDs are
prescribed, adherence level goes down significantly. This is
quite understandable that patients are likely to falter more if
the treatment regimen is complex, where loads of pills need
to be taken at frequent intervals.®'> However, this observa-
tion is in conflict with the previous Indian studies by Das
et al and Gurumurthy et al, where they failed to notice any
such association.>® Simplifying dosage schedule, usage of pill
dispensers, supervision, and timely reminders from fam-
ily members or caregivers about medications can help in
improving adherence in patients on polytherapy.

Substance abuse was found to be another significant fac-
tor influencing adherence rates in our study. This can be
explained by the fact that alcohol or drug abuse in a person
makes it difficult to prioritize adherence. Most of the studies
conducted on the PWE did not take into account influence of
substance abuse on AED adherence. Involving families, social
support, and special psychosocial interventions targeting
substance abuse behavior can help in improving adherence
in people with substance abuse.

A significant association between AED nonadherence and
lower educational attainment was found in the index study.
Patients with low education may not always be able to fol-
low the prescription and instructions as told. This finding
matches with the observations of study by Gurumurthy et al
who also found that people with epilepsy belonging to lower
socioeconomic class (classified according to Kuppuswamy'’s
socioeconomic status scale, which takes into account educa-
tion as well) have significantly higher nonadherence. Lower
education might lead to poor understanding of the illness and
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treatment regimen, rigid indigenous beliefs, and attitudes
leading to poor treatment adherence, which can be addressed
by educational intervention and lead to improved adherence."

In our study, we failed to find any significant association
of age and gender with AED adherence. Previous studies have
also shown inconclusive results with regard to association
between age and adherence. This finding is in line with the
previous studies from India and across the globe,®%°14 which
did not find any significant differences among various age
groups for AED adherence. This observation, however, dif-
fers from that of Ferrari et al® who found younger patients
from Brazil to be less adherent to AEDs. In contrast, Lusic et
al in Croatia observed that elderly patients were more likely
to be nonadherent'"'? In the present study, gender was not
found to have any significant effect on the adherence rate
concurrent to the findings by Gurumurthy et al, Liu et al, and
Johnbull et al.51013

Likewise, other demographic factors like marital status,
family composition, occupation, rural-urban background,
and distance of residence from health care facility were not
found to have any significant influence on adherence rates.
Gurumurthy et al also did not find marital status to be affect-
ing adherence.® However, marital disharmony was found to
be a significant factor behind discontinuation of AED therapy
in a study by Das et al.

A total of 31 (35.2%) patients experienced side effects of
AED therapy. Most of these side effects were benign and were
not found to have any significant influence on AED adher-
ence, similar to the findings by Gurumurthy et al.® Similarly,
duration of treatment was not found to be have statisti-
cally significant impact on adherence rates. This finding is
corroborated by studies from Gurumurthy et al and Gabr
et al,5° which failed to find any association of the duration
of epilepsy with medication adherence. In contrast, a signif-
icant and direct relationship was found between duration of
illness and nonadherence in PWE by Verma et al.?

On evaluation of the reasons behind nonadherence, the
most common reason for poor adherence was cited to be
forgetfulness, which is supported by the findings of stud-
ies by Gurumurthy et al and Liu et al.>* Johnbull et al has
also reported forgetfulness to be the most common rea-
son behind nonadherence in their study cohort, which has
striking resemblance with our study in terms of proportion
of patients (around 40%) citing this reason for poor adher-
ence.'®'” The most common, among extrinsic reasons of
nonadherence, was unavailability of medication in hospital
pharmacy, as these patients were unable to afford purchas-
ing of medicines, even if it was available at much cheaper
rates at Jan Aushadhi Kendra established in hospital prem-
ises, thus emphasizing the need for continuous financial sup-
port from government for treatment of poor PWE. Das et al
also observed that majority (90%) of the patients discon-
tinued AED therapy due to cost factors and 20% due to local
nonavailability of medicines. Stopping antiepileptic treat-
ment to conceal details about illness from spouse or in-laws
due to anticipated adverse marital outcome or stigmatization
was exclusively observed among females. Problems faced
by married women with epilepsy also been reported in a
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previous Indian study by Sharma et al on.'® Skipping doses
due to observance of religious fasts was another reason cited
exclusively by female patients with epilepsy.

Conclusion

In the present study, only 30.7% of patients were found to be
adherent and 44.3% of the patients had poor adherence. Low
education, polytherapy, and substance abuse were found to
have significant association with poor adherence among BPL
patients with epilepsy. This study emphasizes the need for
upliftment of economic status and improved educational
level in general, and in developing countries like India where
many still live below the poverty line. Educational inter-
ventions by heath care workers can have a positive influ-
ence on medication adherence in PWE from low economic
and educational background. Substance abuse should also
be addressed during treatment counselling. Monotherapy
should be considered wherever possible in the management
of epilepsy, which avoids unnecessary costs and adverse
effects. Parents of girls with epilepsy should be encouraged
to make an honest disclosure of their illness status prior to
marriage to reduce poor medication adherence postmarriage
to save the marriage. The study has used standard scale of
adherence and standard definition of poverty, although the
possibility of recall bias leading to overestimation of adher-
ence cannot be denied.
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