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Abstract
Background Medication adherence is important for secondary stroke prevention. However, suboptimal adherence to medication
among patients after stroke or transient ischemic attack is reportedly 30.9%.We assessed medication adherence of Korean stroke
survivors within 1 year of acute ischemic stroke and identified factors that influence adherence.
Methods We consecutively enrolled ischemic stroke survivors who visited the Department of Neurology of a university hospital
from March 9 to June 15, 2016. Data were collected by face-to-face interviews using a structured questionnaire which assessed
general characteristics, clinical characteristics, medication beliefs, social support, and depression. Medication adherence was
measured using the 8-item Morisky Medication Adherence Scale. Multiple logistic regression was used to identify factors
independently associated with medication adherence.
Results Of the total 250 participants, 183 (73%) were in the optimal adherence group. Age (p = 0.035), smoking (p = 0.020),
number of prescribed medicines (p = 0.037), frequency of daily doses (p = 0.040), and beliefs about medication (p < 0.001) were
associated with medication adherence. Optimal medication adherence was associated with being a non-smoker (OR, 3.19; 95%
CI, 1.29–7.87; p = 0.012), more prescribed medicines (OR, 1.27; 95% CI, 1.05–1.54; p = 0.014), less frequency of daily doses
(OR, 0.37; 95% CI, 0.18–0.79; p = 0.010), and stronger beliefs about medication (OR, 1.09; 95% CI, 1.03–1.15; p = 0.004).
Conclusion To improve medication adherence of stroke survivors, post-stroke care should focus on bolstering patients’ belief in
the necessity of medication and encouraging lifestyle modifications, such as quitting smoking, as well as prescribing medicine
with simple regimens.
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Introduction

Stroke is the third leading cause of morality in Korea, follow-
ing cancer and heart disease [1]. The burden of stroke
amounted to approximately $3.8 billion in 2010 [2]. The num-
ber of stroke survivor is persistently increasing, while the in-
cidence of hemorrhagic strokes continues to decline [3]. This
may be due to lifestyle changes, which have exacerbated the
impact of risk factors for stroke, such as hypertension, diabe-
tes mellitus, and dyslipidemia [4–6]. Stroke is related to a high

risk of mortality and recurrence, which aggravates the risk of
disability or death. The risk of recurrence within 5 years of the
first stroke event is nearly 30%, while that within 1 year of the
first stroke event is 13%: 15 times higher than the risk of a first
stroke in the general population [7]. Therefore, secondary pre-
vention of stroke recurrence is an important public health con-
cern for both survivors and society.

For the secondary prevention of ischemic stroke, it is im-
portant to regularly administer anti-thrombotic agents, as well
as manage correctable risks factors, including atrial fibrilla-
tion, hypertension, diabetes mellitus, and dyslipidemia; anti-
thrombotic agents, such as aspirin or warfarin, are particularly
useful in significantly decreasing the risk of stroke recurrence
in patients with ischemic stroke [8]. Discontinuation of anti-
thrombotic agents within 1 year of stroke increases the risk of
recurrence by as much as 1.57 times [9]. In patients with atrial
fibrillation, the failure to maintain an international normalized
ratio (INR) of 2.0 or greater of warfarin significantly increases
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the incidence of stroke [10]. In addition, the 1- to 2-week
discontinuation of anti-platelets required for the performance
of invasive procedures or examinations significantly increases
the risk of stroke; moreover, such temporary interruptions of-
ten become permanent [11, 12]. Therefore, continuous and
regular administration of anti-thrombotic agents is important
for successful secondary prevention among stroke survivors.

Hypertension control as well as anti-platelet therapy has
contributed significantly to the decreased recurrence of stroke
in Korea over the past 50 years [13]. This observation agrees
with that of another meta-analysis: hypertension treatment re-
duces the risk of recurrence of stroke as well as that of stroke-
related disability [14]. Blood glucose control is another im-
portant factor in the secondary prevention of stroke. The ad-
ministration of pioglitazone to insulin-resistant diabetic pa-
tients with a history of stroke led to a reduced risk of stroke
and myocardial infarction relative to those who received only
a placebo [15]. Furthermore, the discontinuation of statin,
which lowers LDL, improves endothelial function, and main-
tains plaque stability, reportedly increased the risk of mortality
and disability after stroke [16, 17]. Thus, the regular use of
medication for controlling comorbidities of stroke is also im-
portant when determining the recurrence and prognosis of
stroke. However, the actual adherence of stroke survivors to
medication is generally poor for a variety of reasons that may
be caused by not only the patients themselves but also
healthcare providers or healthcare systems. It reportedly de-
creases to 65.9% by 1 year following the stroke event [18],
and a systematic review of adherence after stroke or transient
ischemic attack (TIA) reported a pooled, prevalent non-
adherence rate of 30.9% [19]. A study on medication adher-
ence at a local public health center in Korea found that only
41.2% of stroke survivors continued to take medication for the
secondary prevention of stroke [20].

The ABC (Ascertaining Barriers to Compliance) team pro-
vided consensus taxonomy and terminology in medication
adherence and also provided definitions that could serve the
needs of both clinical research and medical practice [21].
Adherence is defined as “the process by which patients take
their medications as prescribed.” Persistence is defined as “the
length of time between initiation and the last dose, which
immediately precedes discontinuation.” Assessments of ad-
herence to medication should, therefore, measure not only
whether the appropriate dose is regularly taken but also the
persistence of the prescription. Therefore, the persistence of
medication is important for secondary prevention among
stroke survivors, but medication adherence taking the dose
as prescribed regularly is of more clinical importance.
However, previous studies have primarily focused on the per-
sistence of stroke treatment rather than medication adherence
[22, 23]. Also, a meta-analysis study related to the adherence
of the medication in stroke survivors also included studies
measuring persistence, confirming that the two terms are often

used interchangeably without explicit distinction in definition
[19]. In addition, in Korea, many patients favor Korean
Oriental medical therapy over the regimen recommended by
the hospital. In particular, after the acute stage of stroke, pa-
tients tend to prefer Oriental medicine hospitals for early re-
habilitation or sometimes opt for receiving the two forms of
treatment concurrently [24]. Though the preference of Korean
Oriental medical therapies may also affect adherence to stroke
medication, this has remained unexplored.

The purpose of this study was to investigate medication
adherence among Korean stroke survivors within 1 year of
their acute ischemic stroke and to identify the factors influenc-
ing their medication adherence.

Methods

Participants

Stroke survivors who visited the outpatient stroke clinic of a
tertiary university hospital from March to June 2016 were
assessed for eligibility according to the following inclusion
criteria: a first diagnosis of cerebral infarction or transient
ischemic attack (TIA), a stroke event having occurred be-
tween 3 months and 1 year prior, an ability to communicate
and complete a questionnaire, and the provision of agreement
to participate in the study. TIA is predictive of future stroke
and has a pathophysiologic mechanism and treatment plan
similar to those of ischemic stroke [25]; we have therefore
included TIA in this study. Stroke survivors were excluded
if they had significant aphasia/dysarthria (National Institutes
of Health Stroke Scale (NIHSS) best language and dysarthria
scores of > 2), major physical disability (modified Rankin
scale (mRS) of > 4), and/or cognitive impairment or
preexisting dementia (Korean Mini-Mental State
Examination score of < 24). Stroke survivors who visited
our outpatient clinic for regular follow-up while being hospi-
talized at another clinical facility, such as a rehabilitation or
Oriental medicine hospital, were also excluded because the
patient’s medication would be managed by the nurse. The
required sample size was calculated with a multiple logistic
regression analysis performed using the 3.19 version of the
G*Power program [26]; an odds ratio of 1.5, a power of 0.85,
and at a two-tailed α of < 0.05 were used as inputs. The
G*Power results indicated that a sample size of 236 individ-
uals was required. After accounting for a predicted incomplete
response rate of 5%, the total required sample size was 257.

Measures

To improve the patient’s ability to follow a medication regi-
men, potential barriers to adherence were considered. We
adapted a conceptual model of barriers to medication
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adherence by Osterberg and Blaschke [27], according to
which various factors resulting from the interaction among
patients, health providers, and the healthcare system affect
medication adherence. Thus, to identify factors associated
with medication adherence in this study, we investigated fac-
tors related to the interaction of patient-health providers and
patient-healthcare system and those previously identified to
relate to patients [19, 28] (see Fig. 1). Factors related to the
interaction of health provider and healthcare system, such as
provider’s knowledge of drug costs or the provider’s job sat-
isfaction, were excluded because this study was conducted in
one center and they could not be considered as corresponding
to intervention strategies addressing the improvement of pa-
tients’ medication adherence.

Medication adherence, beliefs about medicine, social sup-
port, depression, and activities of daily living were investigat-
ed using validated tools, as shown below.

Medication Adherence

Adherence to medication was measured using the 8-item
Morisky Medication Adherence Questionnaire (MMAS-8ⓒ)
[29]. We used the Korean version of the MMAS-8 provided
by the original author. MMAS-8 is a self-report measure of
adherence that features good measurement properties. Each of
the 8 items assesses specific medication-taking behaviors,
such as forgetting or ceasing to take medication when a patient
perceives his or her medical condition to be under control.
Sample items include “Do you sometimes forget to take your
medicine?” and “Have you ever cut back or stopped taking
your medicine without telling your doctor because you felt
worse when you took it?” According to the MMAS-8,

adherence was categorized as high adherence (a score of 8),
medium adherence (a score of 6 to < 8), and low adherence (a
score of < 6). The MMAS-8 has been shown to be reliable
(alpha reliability = 0.83) for the assessment of medication ad-
herence in outpatients with hypertension and was significantly
associated with blood pressure control when a score of 6 was
used as a delimiting value [29], showing that the MMAS-8
features enough validity to screen a patient’s medication ad-
herence. To explore the factors associated with medication
adherence, we divided the patients into two groups in a man-
ner similar to that employed in previous studies [30, 31]: par-
ticipants who scored less than 6 points on the MMAS-8 were
allocated to the suboptimal adherence group, and participants
who scored 6 to 8 points were the optimal adherence group.
The Cronbach’sα for the scale in the current sample was 0.64.

Beliefs About Medication

Belief about medications was assessed using a Korean version
[32] of the Beliefs about Medicines Questionnaire (BMQ),
which was developed by Horne et al. [33]. The BMQ is a
self-report scale which assesses the beliefs of chronic patients
in their prescribed medication. The questionnaire is divided
into two scales: The first scale assesses specific necessity and
concerns about the belief of patients in their prescribed med-
ication, and the second scale measures patients’ opinions
about general harm and overuse of medicines. The present
study only used the former: the BMQ-specific scale, which
has two subscales (necessity and concern) with a total of 10
questions. The BMQ-specific necessity subscale includes five
items, including “My health, at present, depends on my med-
icine” and “My life would be impossible without my

Fig. 1 Conceptual model of medication adherence in this study
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medicine.” The BMQ-specific concerns subscale assesses
fears of potential adverse outcomes or side effects of the life-
long consumption of medication, such as stroke medication.
Examples of the five items include “My medicines are a mys-
tery to me” and “I sometimes worry about the long-term ef-
fects of my medicine.” Patients indicated their agreement to
such statements using a 5-point Likert scale (1 = strongly dis-
agree, 2 = disagree, 3 = uncertain, 4 = agree, and 5 = strongly
agree); thus, scores for either BMQ subscale ranged from 5 to
25. Higher BMQ-specific necessity scores indicate stronger
perceptions of a personal need for the medication to maintain
health, both now and in the future, and higher BMQ-specific
concerns scores indicate stronger concerns about the potential
negative effects of the medication. Beliefs about medication
were calculated as the difference between the BMQ-specific
necessity and the BMQ-specific concern scores: A positive
differential score indicates stronger beliefs in the necessity of
medication than concerns about consequences, and on the
contrary, a negative score indicates stronger concerns.
Therefore, higher scores indicated stronger beliefs about med-
ication. The Cronbach’s α was 0.77 for the BMQ-specific
necessity scale in the current sample and 0.71 for the BMQ-
specific concern scale.

Social Support

Social support was assessed using a Korean version [34] of the
ENRICHED Social Support Inventory (ESSI) [35]. The 7-
item ESSI was developed to measure functional social sup-
port, especially emotional support. The ESSI assesses the lev-
el of support received during the past month and marital sta-
tus. Structural, instrumental, and emotional support are
assessed by rating items on a 5-point scale (from 1 = none of
the time to 5 = all of the time). Item 7 (living with a spouse) is
scored as 4 (yes) or 2 (no). The total EESI score ranges from 8
to 34, where higher scores indicate higher levels of social
support. The Cronbach’s α for the ESSI in the current sample
was 0.87.

Depression

Depressive symptoms were assessed using the Korean
version of the Center for Epidemiologic Studies
Depression scale (KCES-D) [36]. The CES-D is a com-
monly used 20-item self-rating scale designed to mea-
sure depressive symptomatology in both clinical and
non-clinical settings. The CES-D contains 20 items that
are rated on a 4-point Likert scale (from 0 to 3); the
total score ranges from 0 to 60. Higher scores indicate
more severe depressive symptoms. The Cronbach’s α
for CES-D in the current sample was 0.87.

Activities of Daily Living

Activities of daily living were assessed using the Korean ver-
sion of theModified Barthel Index (K-MBI) [37]. The K-MBI
indicates the degree of independence of a patient from any
assistance. It covers the following 10 domains of function-
ing/activities: bowel and bladder control, help with grooming,
toilet use, feeding, chair/bed transfers, walking, dressing,
climbing stairs, and bathing. The K-MBI has three different
rating scales as follows: a score range of 0–5 (bathing and
personal hygiene), a score range of 0–10 (feeding, dressing,
toilet use, bladder control, bowel control, and stair climbing),
and a score range of 0–15 (chair/bed transfers and ambula-
tion). Total K-MBI scores range from 0 to 100, where a higher
score indicates more independence in performing basic activ-
ities of daily living. The Cronbach’s α for the K-BMI in the
current sample was 0.80.

Data Collection

A preliminary survey was performed to confirm the adequacy
of and time required for the survey questions and estimates the
distribution of the adherence group. For this, we selected 30
stroke survivors from the outpatient stroke clinic who fulfilled
the aforementioned inclusion criteria and excluded them from
the subsequent survey. The survey took about 20 min to com-
plete, and the survey questionnaires were confirmed to be
appropriate.

After the preliminary survey, we delivered the survey using
structured questionnaires from March 1, 2016. First, we
reviewed electronic medical records to screen for eligibility.
The purpose and procedure of the study were explained to
eligible participants. The survey lasted for about 20–25 min.
Patient’s medical history data, including “Trial of ORG 10172
in Acute Stroke Treatment” (TOAST), NIHSS and mRS
scores at discharge, stroke risk factors, numbers of prescribed
medicines, and frequency of daily doses, were collected from
the patients’ electronic medical records. The study was ap-
proved by the Ethics Committee at the Chonnam National
University Hospital. All participants consented to participate
through a consent form at the beginning of the study.

Statistical Analyses

Tomeasure the reliability of instruments used in this study, the
Cronbach’s alpha coefficients were used. All data are
expressed as numbers and percentages, means and standard
deviations, or medians and ranges. To compare various char-
acteristics between adherence and non-adherence group, the
Chi-square test, Fisher’s exact test, linear-by-linear associa-
tion, independent t-test, or Mann-Whitney U test was used.
To test the normality of continuous variables, we used the
standardized skewness and regarded as a significant skewness
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when the absolute values of z score exceeding 3.29 [38].
Multiple logistic regression analysis was used to identify in-
dependent factors related to medication adherence. Variables
were selected for entry into the model based on the results of
univariate analyses (p < 0.05). All statistical analyses were
performed using SPSS statistical software (version 21.0;
SPSS Inc., Chicago, IL, USA), and statistical significance
was defined as a two-tailed P < 0.05.

Results

While a total of 257 stroke survivors were initially included, 7
were excluded because of incomplete data. Of the 250 pa-
tients; their mean (± SD) age was 62.2 (± 12.9) years, 164
(65.6%) were men, the mean (± SD) time since stroke was
7.4 (± 3.8) months, the median (range) MBI score was 100
(73–100), the median (range) MMAS-8 was 7.0 (5.8–8.0) and
183 (73.2%) and 67 (26.8%) patients were categorized into
the optimal adherence and suboptimal adherence groups,
respectively.

Between-Group Comparison of Various
Characteristics

Stroke survivors in the optimal adherence group were
significantly younger than those in the suboptimal ad-
herence group (p = 0.035), and there were significantly
fewer smokers in the optimal adherence group (p =
0.020) (see Table 1). Stroke survivors in the optimal
adherence group were prescribed more medication at
discharge (p = 0.037), but their prescriptions required
significantly less frequency of daily doses (p = 0.040).
There were no between-group differences in the dura-
tion since stroke, stroke subtype and mechanism with
TOAST, stroke severity with NIHSS and mRS, or stroke
risk factors. The belief about medication by necessity-
concern score difference was significantly higher in the
optimal adherence group than in the suboptimal groups
(p < 0.001); this was because the belief scores for neces-
sity were significantly higher in the optimal adherence
group (p < 0.001), whereas belief scores for concern
were higher in the suboptimal group (p = 0.076).

Approximately 50% of participants were educated about
their medication, and the perceived importance of continuous-
ly taking the prescribed medication was similar in both
groups. Ninety-two (36.8%) stroke survivors in this study
had received some form of Korean Oriental medicine, such
as acupuncture, chiropractic, physiotherapy, and/or herbal
medicine, after the stroke event, but these experiences did
not differ between two groups (see Table 1).

Independent Factors Influencing Medication
Adherence

Age, smoking status, number of prescribed medicines at dis-
charge, frequency of daily doses, and beliefs about medication
showed significant differences between the two groups by
univariate analysis, and they were inserted into the model
for the multivariate analysis. The logistic regression analysis
revealed that non-smoking status (OR, 3.19; 95% CI, 1.29–
7.87; p = 0.012), more prescribed medicines (OR, 1.27; 95%
CI, 1.05–1.54; p = 0.014), less frequency of daily doses (OR,
0.37; 95% CI, 0.18–0.79; p = 0.010), and higher beliefs about
medication (OR, 1.09; 95% CI, 1.03–1.15; p = 0.004) as fac-
tors are significantly associated with optimal medication ad-
herence (see Table 2).

Discussion

This study shows that medication adherence among Korean
stroke survivors decreased to about 73%within 1 year and that
smoking status, number of prescribed medicines, frequency of
daily doses, and belief about medication were independent
factors affecting medication adherence.

According to the “European Society for Patient Adherence,
COMpliance, and Persistence Medication Adherence
Reporting Guidelines (EMERGE)” [39], this study was an
“implementation” phase study to see how accurately and reg-
ularlymedication was being used by stroke patients.We found
that an evaluation of prescriptions to stroke survivors indicat-
ed that while 100% of them were on medication, self-reports
showed that only approximately 73% of the patients well ad-
hered to their prescribed regimens. This number is lower than
the 75.5–81% adherence rate reported at 3-month post-stroke
[40, 41] and higher than the 41.2% adherence rate reported
among chronic stroke survivors in local communities [20].
Altogether, these findings suggest that medication adherence
may decrease as the time following the stroke event increases.

Of the factors related to patients, including general, dis-
ease-related, and psychosocial characteristics, only smoking
status in this study was found to be an independent factor that
affected medication adherence: Smokers were more likely to
be suboptimal adherents, which were consistent with the re-
sults of previous studies on factors affecting medication ad-
herence among patients with chronic disease, hypertension,
and stroke [42–44]. These results highlight the importance
of lifestyle modification for the prevention of stroke recur-
rence and may suggest that suboptimal adherent patients had
less understanding of the importance of secondary prevention
or less motivation to improve their lifestyles.

The present study observed that stroke survivors in the
optimal adherence group were significantly younger than
those in the suboptimal adherence group, even though this
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Table 1 Comparison of patient-, patient-provider-, and patient-health system-related characteristics between optimal and suboptimal medication
adherence groups

Optimal adherence
(n = 183)

Suboptimal adherence
(n = 67)

Characteristics n (%) or M ± SD or
median (range)

t or χ2
or U

p

Patient-related factors: demographic factors
Age (year) 59.3 ± 11.3 63.2 ± 13.3 − 2.13 0.035
Gender
Male 117 (63.9) 47 (70.1) 0.84 0.360
Female 66 (36.1) 20 (29.9)

Education level
None 10 (5.5) 2 (3.0) 3.01 0.557
Primary school 50 (27.3) 15 (22.4)
Middle school 23 (12.6) 6 (9.0)
High school 45 (24.6) 22 (32.8)
University 55 (30.1) 22 (32.8)

Marital status
Married 139 (76.0) 57 (85.1) 4.94 0.140
Widowed 27 (14.8) 3 (4.5)
Unmarried 8 (4.4) 3 (4.5)
Divorced/separated 9 (4.9) 4 (6.0)

Living with
Alone 32 (17.5) 7 (10.4) 1.88 0.371†
Family 149 (81.4) 59 (88.1)
Other 2 (1.1) 1 (1.5)

Income (10,000 won/month)
< 100 70 (38.3) 15 (22.4) 6.43 0.169
100–199 35 (19.1) 19 (28.4)
200–299 29 (15.8) 14 (20.9)
300–399 20 (10.9) 7 (10.4)
≥ 400 29 (15.8) 12 (17.9)

Job
Permanent employment 33 (18.0) 17 (25.4) 3.79 0.151
Self-employed 43 (23.5) 20 (29.9)
Unemployed 107 (58.5) 30 (44.8)

Current tobacco Smoking 18 (9.8) 14 (20.9) 5.37 0.020
Patient-related factors: disease factors
Duration since stroke (month) 7.2 ± 3.7 7.9 ± 3.8 − 1.34 0.182
Stroke subtype
Ischemic 172 (94.0) 63 (94.0) 0.00 > 0.99
TIA 11 (6.0) 4 (6.0)

TOAST (n = 235)
LAA 63 (34.4) 32 (47.8) 7.75 0.052
CE 38 (20.8) 10 (14.9)
SVO 12 (6.6) 8 (11.9)
Others 59 (32.2) 13 (19.4)

NIHSS at discharge 1 (0–8) 1 (0–6) − 1.13 0.259‡
mRS at discharge 1 (0–4) 1 (0–4) − 1.33 0.185‡
MBI score when visit 100 (73–100) 100 (90–100) − 1.03 0.306‡
Risk factor¶
Hypertension 107 (58.5) 36 (53.7) 0.45 0.502
Diabetes mellitus 46 (25.1) 16 (23.9) 0.04 0.839
Hyperlipidemia 94 (51.4) 42 (62.7) 2.53 0.111
Myocardial infarction 15 (8.2) 5 (7.5) 0.04 0.850
Atrial fibrillation 38 (20.8) 8 (11.9) 2.54 0.111

Type of medication¶
Anti-coagulant 43 (23.5) 11 (16.4) 1.45 0.228
Anti-platelet 145 (79.2) 59 (88.1) 2.54 0.111
Anti-hypertensive drug 102 (55.7) 36 (53.7) 0.08 0.778
Anti-diabetic drug 39 (21.3) 15 (22.4) 0.03 0.855
Lipid-lowering drug 175 (95.6) 63 (94.0) 0.739†

Patient-related factors: psychosocial factors
Social support by ESSI 24.4 ± 4.6 23.3 ± 4.1 1.67 0.096
Main caregiver of medication
Own-self 117 (96.7) 63 (94.0) 0.93 0.465†
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result was not replicated bymultivariate analyses. This finding
conflicted with those of previous studies, which found posi-
tive correlations between medication adherence and age [41,
45]. These results were probably due to various factors such as
memory, cognition, irregular lifestyle, and social activities
rather than age itself [46–48]. Therefore, when seeking strat-
egies to improve medication adherence among stroke survi-
vors, not only the age of the survivors but also the aforemen-
tioned related factors must be taken into account. In addition,
unlike previous studies [49–52], we found that social support
and depression were not significant contributors to optimal
adherence. This might not indicate a difference between the
two groups because about 83% of stroke survivors included in
this study lived with their family or the majority of survivors
had mild symptoms enough to self-administer their
medication.

We investigated several factors affecting medication ad-
herence related to the interaction between stroke survivors
and health providers. We found that the belief about med-
ication, the amounts of prescribed medication at discharge,
and the frequency of drug dosing were significantly asso-
ciated with medication adherence. Especially, the belief
about medication was a strong predictor of adherence,
which is consistent with previous findings [19, 53, 54].
Strong beliefs in the necessity of medication were more
strongly associated with actual adherence than concerns
regarding the side effects of long-term drug administration.
These results recommend the need for healthcare providers
to implement strategic interventions to change the beliefs
of stroke survivors as to why drugs are necessary for sec-
ondary prevention rather than simply providing informa-
tion about medication.

Table 1 (continued)

Optimal adherence
(n = 183)

Suboptimal adherence
(n = 67)

Characteristics n (%) or M ± SD or
median (range)

t or χ2
or U

p

Family 6 (3.3) 4 (6.0)
Depression by CES-D 11.8 ± 8.6 12.7 ± 9.3 − 0.71 0.476
Inconvenience in daily life 1.8 ± 1.1 1.9 ± 1.2 − 0.59 0.555
Subjective health condition 3.0 ± 0.9 3.0 ± 0.9 0.26 0.793

Patients-health provider interaction
Belief about medicine (BMQ) 8.5 ± 5.9 5.3 ± 6.2 3.72 < 0.001
Subtype of BMQ
Necessity 18.5 ± 4.1 16.4 ± 4.1 3.66 < 0.001
Concerns 10.1 ± 4.0 11.1 ± 4.4 − 1.79 0.076

Medication education 91 (49.7) 38 (56.7) 0.96 0.327
Perception of stroke medicine necessity
Yes 105 (57.4) 36 (53.7) 1.01 0.605
No 26 (14.2) 13 (19.4)
Unsure 52 (28.4) 18 (26.9)

Number of prescribed medicines 6 (1–15) 5 (3–10) − 2.08 0.037‡
Frequency of daily doses
1 time 16 (8.7) 1 (1.5) 4.54 0.040§
2 times 152 (83.1) 55 (82.1)
3 times 12 (6.6) 11 (16.4)
4 times 3 (1.6) 0 (0.0)

Patients-healthcare system interaction
Residence
Metropolis 109 (59.0) 41 (61.2) 1.94 0.379
Urban (city) 23 (12.6) 12 (17.9)
Rural (county) 51 (27.9) 14 (20.9)

Subjective economic burden 2.1 ± 1.5 2.3 ± 1.5 0.74 0.462
Experience of Korean Oriental therapy after stroke 69 (37.7) 23 (34.3) 0.24 0.624
Type of Korean Oriental medicine (n = 92)¶
Acupuncture 58 (84.1) 17 (73.9) 0.353†
Herbal medication 38 (55.1) 13 (56.5) 0.02 0.904
Physical therapy 34 (49.3) 13 (56.5) 0.36 0.547
Cupping 9 (13.0) 4 (17.4) 0.730†

TIA transient ischemic attack, TOAST Trial of ORG 10172 in Acute Stroke Treatment, LAA large artery atherosclerosis, CE cardioembolism, SVO small
vessel occlusion, NIHSS National Institute of Health Stroke Scale, mRS modified Rankin scale, MBI Modified Barthel Index, ESSI enriched social
support instrument, CES-D the Center for Epidemiologic Studies Depression Scale, BMQ Beliefs about Medicines Questionnaire

†Fisher’s exact test, ‡Mann-Whitney U test, §linear by linear association, ¶multiple response
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According to the World Health Organization, simplifying
the frequency of medication administration increases adher-
ence [28]; our results support this recommendation. On the
other hand, less medication was prescribed at discharge in
the suboptimal adherence group than in optimal adherence
group. This finding is contrary to the prior findings that the
prescription of more medication may worsen adherence [55,
56]. Our results may be accounted for by the tendency in
Korea to bundle several medicines into groups to be taken at
different times of day rather than providing medicines indi-
vidually. Patients taking medication for chronic comorbidities
having become better at medication adherence relative to their
treatment-naive counterparts provide an alternative explana-
tion [57]; regardless of the number of drugs taken, the pres-
ence of comorbidities may have helped the patients to estab-
lish the habit of taking medication continuously. Physicians
could thus encourage medication adherence by simplifying
frequency rather than reducing the number of prescribed med-
icines at discharge, especially among patients without prior
experience of lengthy medication regimens.

Finally, we investigated the use of Korean Oriental therapy
or medicines as a factor related to the interaction between the
patient and the healthcare system, but there was no difference
between the two groups. This finding may be due to the re-
cruited stroke survivors having already decided to take the
medications prescribed at the clinic and visited the outpatient
clinic. While stroke survivors have received Western therapy
in combination with Oriental therapy, such as herbal medica-
tion or acupuncture [24, 58, 59], this study confirmed that
Oriental therapy did not affect medication adherence.

This study is subject to several limitations. First, we used a
self-reported questionnaire to evaluate medication adherence;
thus, reported medication adherence might have been higher
than the actual adherence. Second, this study was a cross-
sectional study of stroke survivors who had already visited
the outpatient clinic, and the 1-year medication adherence
may have been overestimated because none of the stroke sur-
vivors were followed up prospectively after the acute stroke
event. Finally, this study was conducted at a single center, and

patients with severe symptoms such as global aphasia or cog-
nitive impairment were excluded from the survey. Therefore,
the generalizability of our findings to Korean stroke survivors
is limited. Nevertheless, the self-report measures of adherence
used in this study are often highly correlated with objective
measures and have been proven to be a reliable tool by show-
ing that suboptimal adherence measured with this tool is a
predictor of poor clinical outcomes in several studies. This
study is meaningful in that, among Korean stroke survivors,
the rate of medication adherence within 1 year of the acute
stroke event was ascertained with the valid tool, and factors
related to the identified adherence and based on an established
conceptual model were confirmed. Of note, this study re-
vealed that by paying careful attention to simplifying the fre-
quency of daily doses, improving patients’ beliefs about med-
ication, and encouraging patients to make lifestyle changes,
such as quitting smoking, clinicians could help to improve
medication adherence among stroke survivors.

Future, prospective, longitudinal, multicenter research is
needed to better elucidate the degree of medication adherence
among Korean stroke survivors and identify predictors for
adherence. In addition, the development of various strategic
interventions, as well as verifications of their efficacies, is
warranted.
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