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ABSTRACT

Background: It is a challenge for healthcare professionals to ensure that patients adhere
to their medications. Although medications are more effective in reducing the risk of
recurrent strokes, adherence to long-term treatment is low. The identification of barriers
preventing medication adherence is therefore necessary to ensure optimal treatment.
Our study aims to determine the barriers in medication adherence for secondary
prevention in patients with ischemic stroke. Materials and Methods: A prospective study
done in the Department of Neurology, PSG Hospitals, Coimbatore, India. 132 patients
who received secondary prevention treatment for ischemic stroke were included in
the study. Results: The patients were grouped into high, medium and low adherent
categories. None of them had low adherence, 9.09% showed medium adherence and
90.9% of them fell into the high adherence category despite experiencing barriers. The
following factors significantly reduced the medication adherence: worry about taking
medication for a long time (52.3%, p=0.001), stopping medicines when feeling better
(38.6%, p=0.000), stopping medicines intentionally (34.1%, p=0.000), white coat
adherence (11.4%, p=0.000), forgetfulness (43.2%, p=0.000), frequency (9.1%,
p=0.000), confusion in taking medicines (9.1%, p=0.000), number of medications
(31.8%, p=0.000), difficulty to access hospital (36.4%, p=0.004) and difficulty in
understanding the doctor(2.3%, p=0.000). Conclusion: It is important to identify the
barriers to medication adherence and to resolve them at the earliest to avoid recurrent
stroke. Among the significant barriers, the most important one was worrying about
taking medications for a long time. Therefore, healthcare professionals, caregivers, and
patients should work together to enhance medication adherence.
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INTRODUCTION

Stroke is a medical condition in which
there is insufficient blood flow to the brain,
resulting in cell death. It is a global health
problem and is the second leading cause of
death wotldwide.! The most prevalent type
of stroke is ischemic stroke. Following
an ischemic stroke, secondary prevention
strategies and interventions are crucial
in preventing recurrence. According to
studies, the cumulative probability of
recurrence stroke in the first five years
after a stroke is estimated to be 26%.>As a
result, long term prevention is believed to
be associated with an improved outcome
and a reduced risk of death.>*

Medication adherence is a challenge for
healthcare professionals. Non adherence
varies among individuals, gender, age,
personality and economic status. Studies
have found that 50% of stroke patients fail
to comply with their medications because
of polypharmacy and co-morbidities.>
In addition, there are other barriers such
as difficulty taking medications, fear, lack
of knowledge, intentional withdrawal,
neglect from caregivers, drug interactions,
and forgetting to take medications.”” Poor
adherence to secondary prevention treatment
further adds on to the risk of recurrence and

mortality in patients with stroke."
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Achieving patient compliance to medications is
dependent on identifying and addressing the barriers to
adherence.”!" Therefore, the current study investigated
the barriers to medication adherence in stroke patients
receiving secondary prevention treatment.

MATERIALS AND METHODS
Study site and subjects

This prospective study was conducted in the Department
of Neurology, PSG hospitals, Coimbatore, Tamil Nadu,
India. The study was approved by PSG Institutional
Human Ethics Committee and was conducted over a
period of 6 months (February 2020 — July 2020). Patients
aged >18 years and post ischemic stroke patients receiving
secondary prevention treatment for more than 6 months
were included in the study. Patients who were not willing
to participate, those who had any mental disability,
aphasia, terminal illness and cognitive impairment were
excluded. Sample size was calculated based upon the
number of inpatient and outpatient hospital admissions.
A sample size of 132 patients was calculated using Rao
software sample size calculator, with 5% margin of error,
95% confidence interval, 50% response distribution.

Barrier and Adherence assessment

The barrier and adherence assessment questionnaire
was developed based on the common problems faced
by patients in the local setting. The quality and accuracy
of the questionnaire was assessed using the EQIP tool.
Informed consent was obtained from the patient before
the interview. The duration of the interview was 15 min.
The questionnaire consisted of 2 parts, the first (a)
to assess the barriers and the second (b) to assess the
adherence level of the patient. The second part of the
questionnaire was scored as YES = 1 indicating that
barriers had an effect on the adherence (non-adherent)
and NO = 0 indicating that barriers did not have an effect
on the adherence (adherent). Barriers were identified
based on their responses, and an adherence score was
calculated. The score ranges from 0-31, where the score
0 is low adherence and 31 is high adherence. The higher
the number, the lower the amount of adherence, and
vice versa. The study participants were categorized as
low adherent (21-31), medium adherent (11-20) and high
adherent (0- 10) based on their scores.

Demographic details

Details like age, sex, education, occupation, social habits,
number of drugs being taken, medication administration,
co-morbidities and occurrence of previous stroke were
all collected from the patients.
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Statistical analysis

Statistical analysis was carried out using SPSS version
20. One-Way ANOVA was used to analyze the patient
demographics with adherence level. The Chi-Square was
used to examine the association between barriers and
adherence level. A level of significance was accepted as
two tailed P value <0.05 with a confidence interval of
95%.

RESULTS
Patient Demographics

Table 1 shows the demographic characteristics of the
study participants as well as their level of adherence. The
average age observed was 55 years, with male patients
(84.0%) out numbering female patients. The majority
(56.8%) of the patients were employed. Majority of the
study participants had completed high school (65.9%).
Approximately 62.3% were discovered to be non-
smokers and non-drinkers.

The co-morbidities observed among the participants
were hypertension (26.5%), diabetes mellitus (23.4%),
dyslipidemia (18.9%), coronary artery disease (12.1%),
chronic kidney disease (6.8%), anemia (5.3%), seizure
(4.5%), diabetic neuropathy (3.0%), chronic obstructive
pulmonary disease (3.0%) and other comorbidities
were osteoarthritis, homocysteinemia, hypothyroidism,
depression and Parkinsonism (5.3%). Five to eight
drugs were prescribed to 70.4% of the patients. Around
47.7% of patients take their medications on their own.
Approximately 61.30% of the patients had a prior stroke
within the preceding 1 to 3 years. Patients’ age, number
of medicines taken, and number of co-morbidities all
differed considerably between the high and medium
adherence groups.

Assessment of barriers and its effect on patient
adherence

Among the eight main categories of barriers, five of
them were further classified into subtypes and a total
of 24 barriers were obtained. They are listed in Table 2.

The maximum number of barriers found among the
study participants were 14 however this constituted
only a small part of the population and is represented
in Figure 1. In comparison 18.18% of the patients were
found to have an average of 8 barriers. Figure 2 shows the
additional categorization of patients into high, medium
and low adherent categories with 90.9% of them falling
into the high adherent category despite experiencing
some barriers.
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Table 1: Demographic characteristics.

High Adherence (n=

Medium Adherence

Characteristics Overall (n=132) 120) (n=12) P - value
1. Age
Mean age 55 53.4 65.5 0.000*
2. Gender
Male 111(84.0%) 99(75.0%) 12(9.0%) 0116
Female 21(15.9%) 21(15.9%) 0 ’
3. Education
School 87(65.9%) 81(62.3%) 6(4.5%)
College 21(15.9%) 18(13.6%) 3(2.2%) 0.889
Uneducated 24(18.1%) 21(15.9%) 3(2.2%)
4. Work
Working 75(56.8%) 69(52.2%) 6(4.5%) 0.620
Non-working 57(43.1%) 51(38.6%) 6(4.5%)
5. Social Habits
No social habits 81(62.3%) 75(56.8%) 8(6.0%)
Smoking 12(9.0%) 12(9.0%) 0 0.245
Alcohol 15(11.3%) 12(9.0%) 3(2.2%) '
Both smoking and alcohol 24(18.1%) 21(15.9%) 3(2.2%)
6. No. of comorbidities
<5 123(93.2%) 117(88.6%) 6(4.5%) 0.000*
>5 9(6.8%) 3(2.2%) 6(4.5%)
7. No. of drugs
<5 9(6.8%) 9(6.8%) 0
5-8 93(70.4%) 90(68.1%) 3(2.2%) 0.000*
>8 30(22.7%) 21(15.9%) 9(6.8%)
8. Occurrence of previous stroke
<1 year 30(22.7%) 27(20.4%) 3(2.2%)
1-3 years 81(61.3%) 72(54.5%) 9 (6.8%) 0.289
>3 years 21(15.9%) 21(15.9%) 0 ’
9. Medicine administration
pamiy 63(47.7%) 58(43.9%) 5(3.7%) 0.662
69(52.2%) 62(46.7%) 7(5.3%0 '

P-value <o.05 indicates significant difference

Table 3 shows the patient’s level of adherence to each
barrier. The barriers that showed a significant difference
between the high and medium adherent groups were
found to be worry about taking medication for long
time (52.3%), stopping medicines when they feel better
(38.6%), stopping medicines intentionally (34.1%), white
coat adherence (11.4%), forgetfulness (43.2%), frequency
(9.1%), confusion in taking medicines (9.1%), number
of medications (31.8%), difficulty to access hospital
(36.4%) and difficulty in understanding the doctor(2.3%)
indicating that they contribute predominantly to the
patients’ adherence level.

DISCUSSION

The average age of the study participants was 55 years
and the majority of them were men (84.0%). Our study
participants were predominantly from the working class.
Majority of them received school level education. Most of
them administered medications by themselves. Majority
of the study participants (70.4%) took five to eight drugs
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in a day and were found to have less than five comorbid
conditions (93.2%).

Our findings were relatively similar to a study done by
Ian M. Kronish ez a/. where 600 stroke patients were
interviewed through MMAQ and BMQ and it was
found that increased concern about medication such as
worry about medications, long term consequences and
medication dependence were significant barriers among
their study participants.'" A similar report was also seen in
the article by Caroline Souter ¢7 a/., done with 30 patients
diagnosed with stroke through a one-on-one interview in
2012, which showed that strong negative beliefs regarding
medicines were enough for patients to stop taking
their medications.”” In our study, worry about taking
medications for a long time was found to be a major
concern among patients. Most of them believed that
they had become better and stopped their medications.
An open-ended and collaborative approach between the
health care provider and the patient is an effective way to
address these challenges for specific patients."'*
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Table 2: List of barriers.

1. Lack of knowledge on drug and disease
2. Concern and Beliefs
» Stop medicines when they felt better
» Worry about taking medications for long time
» Believes natural remedies are better
 Life being dependant on medications
» Taking natural/herbal remedies
» Not feeling good after taking medicines
* Fear
3. Forgetfulness
4. Intentional Withdrawal
» Stop medicines intentionally
» White coat adherence
5. Difficulty to access healthcare
« Difficulty in accessing hospital
« Difficulty in accessing pharmacy
6. Medication related barriers
» Cost
* Monitoring tests
» Frequency
» Side effects
* Number of medicines
» Confusion in taking medications
7. Caretaker related barriers
» Dependent on caretaker
» Relationship changed with family
8. Healthcare professional related barriers
* Increased waiting time
« Difficulty in understanding the doctor properly
» Health care professional not spending adequate time

20.00%
18.00%
16.00%
14.00%
12.00%
10.00%

13.63%
8.00% 6.81% 6.81% 681%  6.81%
6.00% a.54% 4,54% 4.54%
4.00% 7. 27!;{, 7 27%
2_0(}‘,'@ 0.00%
0.00%
g 10 11

Number of barriers

18.18%
15.90% 15.90%

Percentage of
patietns

Figure 1: Percentage of patients Vs Number of barriers.
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Figure 2: Percentage of patients based on the adherence level.

Another key contributing factor to the patients’ adherence
level in our study was medicine related barriers. Patients
often found it difficult to adhere to medicines when

they had frequent dosing and an increasing number of
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medicines, while some patients reported having confusion
regarding the tablet name, appearance, and time of
administration.

A study conducted by Zullig LL ¢7 @/ in a primary
care setting reported that medication adherence was
lower in patients taking more than two tablets a day.”
Simplifying medication routines and treatment regimens
through measures such as fixed dose combinations and
reduction of daily dosing contributes to reducing the
patients’ burden of taking several tablets in a day.
Provision of blister packs and pill boxes also resulted in
fewer instances of confusion among patients while taking
their medications.>"

A major proportion of our study participants reported
that they forgot to take their medicines while traveling
and going out to work. Not remembering to take
antihypertensive medications was the most commonly
reported barrier in a study done by Lamuel Vawter
¢t al. among US adults through a health style survey
questionnaire in 2008."7 SMS-based interventions
reminding patients to take their medications have shown
significant improvement in adherence levels.'

Intentional withdrawal was another significant barrier
reported among the patients. This included both
withdrawing medicines intentionally as well as white coat
adherence. White coat adherence is a situation wherein a
patient remains adherent to their medications for a short
time just before and after consultation with the doctor."

Lack of proximity to healthcare was also one of the
problems faced by the patients. They reported that
traveling a long distance made it difficult for them to
access the hospital for their follow-up appointments.
Some of them also had difficulty understanding the
doctor propetly. This may be due to shorter consultation
times, which may be contrary to the patient’s expectations.
Findings similar to our study were also reported by Kirsi
Kvarnstrom e/ al.”

Healthcare professionals should ensure that the patient
always has a clear understanding of their disease and
treatment. Patients should be involved in the decision-
making process regarding their treatment plan. Patients
should be aware of their medications at all times and, if
possible, keep reminders and acquire the needed support
from their families for timely administration of medicines.
Our findings can be used to create personalized
treatments for each patient in order to enhance drug
adherence.
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Table 3: Patients level of adherence for each barrier.

High adherent Medium adherent

Barrier Total P —value
group group

01. Lack of knowledge on drug and disease
Yes 120(90.9%) 108 (81.2%) 12 (9.1%) 0.251
No 12(9.1%) 12 (9.1%) 0

02. Stop medicines when they felt better
Yes 51 (38.6%) 39 (29.5%) 12 (9.1%) 0.000*
No 81 (61.4%) 81 (61.4%) 0

03 Worry about taking medications for a long time
Yes 69 (52.3%) 57 (43.2%) 12 (9.1%) 0.001*
No 63 (47.7%) 63 (47.7%) 0

04. Believes natural remedies are better
Yes 9 (6.8%) 9 (6.8%) 0
No 123(93.2%) 111 (84.1%) 12 (9.1%) 0.326

05. Life being dependent on medications
Yes 60 (45.5%) 51 (38.6%) 9 (6.8%) 0.031
No 72 (54.5%) 69 (52.3%) 3(2.3%)

06. Taking natural/herbal remedies
Yes 9 (6.8%) 9 (6.8%) 0 0.326
No 123(93.2%) 111 (84.1%) 12 (9.1%)

07. Not feeling good after taking medicines
Yes 3(2.3%) 3(2.3%) 0 0.580
No 129(97.7%) 117 (88.6%) 12 (9.1%)

08. Fear
Yes 33 (25%) 30 (22.7%) 3(2.3%) 1.000
No 99 (75%) 90 (68.1%) 9 (6.8%)

09. Forgetfulness
Yes 57 (43.2%) 45 (34%) 12 (9.1%) 0.000*
No 75 (56.8%) 75 (56.8%) 0

10. Stop medicines intentionally
Yes 45 (34.1%) 33 (25%) 12 (9.1%) 0.000*
No 87 (65.9%) 87 (65.9%) 0

11. White coat adherence
Yes 15 (11.4%) 6 (4.5%) 9 (6.8%) 0.000*
No 117(88.6%) 114 (86.3%) 3(2.3%)

12. Difficulty to access hospital
Yes 48 (36.4%) 39 (29.5%) 9 (6.8%) 0.004*
No 84 (63.6%) 81 (61.3%) 3(2.3%)

13. Difficulty to access pharmacy
Yes 36 (27.3%) 24 (18.2%) 12 (9.1%) 0.087
No 96 (72.7%) 96 (72.7%) 0

14. Cost
Yes 90 (68.2%) 78 (59.1%) 12 (9.1%) 0.013
No 42 (31.8%) 42 (31.8%) 0

15. Monitoring test
Yes 12 (9.1%) 12 (9.1%) 0 0.251
No 120(90.9%) 108 (81.8%) 12 (9.1%)

16. Frequency
Yes 12(9.1%) 3 (2.3%) 9 (6.8%) 0.000*
No 120(90.9%) 117 (88.6%) 3(2.3%)

17. Side effects
Yes 12 (9.1%) 9 (6.8%) 3(2.3%) 0.044
No 120(90.9%) 111 (84.1%) 9 (6.8%)

18. Number of medicines
Yes 42(31.8%) 30 (22.7%) 12 (9.1%) 0.000*
No 90 (68.2%) 90 (68.2%) 0

19. Confusion in taking medications
Yes 12 (9.1%) 6 (4.5%) 6 (4.5%) 0.000*
No 120(90.9%) 114 (86.4%) 6 (4.5%)

20. Dependent on caretaker
Yes 48 (36.4%) 42 (31.8%) 6 (4.5%) 0.303
No 84 (63.6%) 78 (59.1%) 6 (4.5%)

21. Relationship changed with family
Yes 3 (2.3%) 3(2.3%) 0 0.580
No 129(97.7%) 117 (88.6%) 12 (9.1%)

22. Increased waiting time
Yes 60 (45.5%) 57 (43.2%) 3(2.3%) 0.136
No 72 (54.5%) 63 (47.7%) 9 (6.8%)

23. Healthcare professional not spending adequate time
Yes 3(2.3%) 3(2.3%) 0
No 129(97.7%) 117 (88.6%0 12 (9.1%) 0.580

24. Difficulty in understanding the doctor
Yes 3 (2.3%) 0 3 (2.3%)
No 129(97.7%) 120 (90.9%) 9 (6.8%) 0.000*

P-value<o.o5 indicates significant difference.
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CONCLUSION

It is important to identify the barriers to medication
adherence experienced by a patient and also resolve them
at the earliest to avoid recurrent stroke episodes. Among
the significant barriers that affected adherence, the most
important one was worry about taking medications
for a long time. This study suggests that healthcare
professionals, caretakers, and stroke patients should have
good collaboration to improve medication adherence
among stroke patients. The patient’s concerns about the
medication should be carefully addressed. Despite facing
many barriers, patients were found to remain adherent
to their medications. Even though counseling strategies
are a good way to improve adherence, in addition to
that, mobile-based measures (medication reminders,
information about drugs and diseases, motivational
quotes, fixing appointments, review reminders, counseling
notes) will continue to be helpful in the future.
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SUMMARY

This prospective study aims to determine the barriers
to medication adherence for secondary prevention in
ischemic stroke patients in the Neurology department
of a tertiary care hospital. By conducting such studies,
we can understand the various barriers faced by the
patients, address the patients’ concerns regarding their
medications, and provide effective solutions for the
same, thus improving patient compliance and treatment
outcome. This study also shows that healthcare
providers, caregivers, and stroke patients should work
together to improve medication adherence.
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