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Abstract

Background: We aimed to provide real-world evidence on the benefit of persistence with antiplatelet therapy
(APT) on long-term all-cause mortality (ACM) in ischemic stroke patients aged 75 years and older.

Methods: Newly diagnosed ischemic stroke patients aged 75 years and older who initiated aspirin or clopidogrel
for the first time were chosen from 2003 to 2010 National Health Insurance Service-National Sample Cohort (NHIS-
NSC) of Korea (n = 887), a random cohort sample accounting for 2.2% (n = 1,017,468) of total population (n = 46,605,
433). Then subjects were divided into persistent (n = 556) and non-persistent (n = 321) groups according to the
persistent status at 6 months. Survivor analysis was performed between the two groups and predictors of non-
persistence were analyzed by multivariate logistic regression analysis. Patients were followed up until death or
December 31, 2013.

Results: Non-persistence with APT was significantly associated with increased risk of ACM (adjusted hazard ration
[aHR] 2.13, 95% confidence interval [CI] 1.72–2.65), cerebro-cardiovascular disease (CVD) mortality (aHR 2.26, 95% CI
1.57–3.24), and non-CVD mortality (aHR 2.06, 95% CI 1.5702.70). More comorbidities (Charlson comorbidity index
score ≥ 6) (adjusted odds ratio [aOR], 2.56, 95% CI 1.43–4.55), older age (aOR 1.52, 95% CI 1.11–2.09 for 80–84 years,
aOR 1.73, 95% CI 1.17–2.57 for ≥85 years), and less than 4 total prescribed drugs (aOR 1.54, 95% CI 1.08–2.21) were
independent predictors of non-persistence.

Conclusions: Persistent with APT after ischemic stroke featured long-term mortality benefit even in patients aged
75 years and older. Thus, improving APT persistence for ischemic stroke patients in this age group is also
recommended by understanding factors associated with non-persistence.
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Background
Stroke is one of the major causes of death in very
elderly patients, with nearly one-third of all strokes
occurring in patients aged 75 years and older [1–3].
Considering the steady increase in life expectancy, the
incidence of stroke is also expected to be more than
double over the next 30 years, with a majority of in-
crease in patients aged 75 years and older [3]. Of all
strokes, 87% are ischemic [3] and antiplatelet therapy
(APT) is the gold standard for secondary prevention
[4, 5]. Persistence with APT after ischemic stroke has
been proven to result in better clinical outcomes, in-
cluding decreased vascular death [6, 7]. However, sci-
entific evidence of optimal APT for patients aged 75
years and older have been quite limited since they
were substantially excluded from most randomized
clinical trials due to age limits or the presence of
multiple comorbidities [1, 8, 9]. The benefits of early
antiplatelet use after ischemic stroke were similarly
observed in patients aged 75 years and older com-
pared to younger patients in a previous meta-analysis
[10]. However, it remains unclear whether persistence
with APT carries long-term mortality benefits to is-
chemic stroke survivors in the same old age group.
Thus, we analyzed data from a large-scale nationwide
claims database in South Korea to gather real-world
evidence on the benefits of persistence with APT on
long-term mortality in patients aged 75 years and
older with ischemic stroke. Furthermore, if persistence
with APT were also beneficial to this age group, we
aimed to identify the potential predictors of non-
persistence to offer a meaningful perspective for im-
proving persistence.

Methods
Source of data
We analyzed data from the National Health Insurance
Service-National Sample Cohort (NHIS-NSC), a
population-based claims database managed by the Na-
tional Health Insurance Service (NHIS) of South Korea
since 2002. The NHIS is the single insurer in South
Korea; hence, it offers universal healthcare coverage to
all Korean citizens via mandatory enrollment. The
NHIS-NSC includes 1,017,468 randomly selected citi-
zens, which makes 2.2% of the total Korean population
of 46,605,433. The NHIS-NSC data are collected annu-
ally through continuous observations, and are composed
of data on qualification (age, sex, household income,
health insurance type, residence, death record, etc.),
medical service claims (diagnosis record, all insurance-
covered healthcare service records, billing statement,
etc.), and pharmacy claims (generic name of drugs, pre-
scription dates, total supplied days of medications, dos-
age and frequency of medication, etc.) [11]. The

exemplariness of the NHIS-NSC data including its rep-
resentativeness and validity are described in previous
studies [11, 12].

Study population
Newly diagnosed ischemic stroke patients aged 75
years and older who had initiated APT for the first
time were selected from the NHIS-NSC between
2003 and 2010. We defined ischemic stroke patients
as those who were hospitalized with a primary diag-
nosis of ischemic stroke (International Classification
of Disease, 10th revision, ICD-10: I63, I64, I65, I66)
and had a record of brain computed tomography or
magnetic resonance imaging during hospitalization.
Previous studies that analyzed post-stroke patients
from the NHIS-NSC database also adapted this def-
inition [13, 14]. We were able to properly extract
newly diagnosed ischemic stroke patients who were
newly prescribed with antiplatelets by excluding indi-
viduals with prior histories of ischemic stroke diag-
nosis (I63-I66) or outpatient prescription of
antiplatelet agents before the index hospitalization
dates. The type of antiplatelet agents was limited to
aspirin or clopidogrel, which are the most frequently
prescribed antiplatelets for the secondary prevention
of ischemic stroke [5, 15, 16], in accordance with
the Anatomical Therapeutic Chemical classification
code [17]. Other antiplatelet agents besides aspirin
or clopidogrel were not included because these were
very rarely prescribed during the study period, owing
to the fact that they were not covered by the NHIS
at that time. Participants without an outpatient pre-
scription of aspirin or clopidogrel after discharge
were also excluded. To investigate the impact of
non-persistence with APT on long-term mortality,
survival analysis was planned according to the status
of persistence with APT 6 months after the first pre-
scription. Thus, individuals who died prior to 6
months after the first prescription of antiplatelets
were excluded. The non-persistent group was defined
as the patients who discontinued antiplatelet intake
within 6 months. For the operational definition of
the persistent group, adherence to antiplatelets of
continuers was obtained using the medication pos-
session ratio (MPR), which was calculated by divid-
ing the total number of days supplied by the number
of days in the time interval between the first and the
last prescription [18]. We then defined the persistent
group as the patients who continued antiplatelet in-
take for 6 months and beyond with good medication
adherence (MPR ≥80%). The 80% of MPR has been
established as a reliable threshold for determining
good adherence [18, 19] and thus, it is commonly
applied when defining persistence with claims data
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[20, 21]. In effect, a total of 887 patients were se-
lected for the final study population (Fig. 1).

Definition of non-persistence with antiplatelets
The outpatient prescription of antiplatelets of every par-
ticipant were observed until December 31st of the sec-
ond calendar year from the date of initial outpatient
prescription. As a result, prescription of antiplatelets of
each participant was observed for at least 2 years. Non-
persistence was defined as when the prescription of
antiplatelets was discontinued within 6 months without
re-initiation for the rest of the observation period. If the
participants continued to receive either aspirin or clopi-
dogrel prescriptions during the observation, they were
considered as continuers, without regard for drug
switching between the two drugs. Patients who were on
aspirin and clopidogrel at the same time were viewed as
discontinuers only when both agents were discontinued
without re-initiation for the remainder of the observa-
tion period.

Outcomes assessment
The primary end point of the present study was all-
cause mortality (ACM), whereas cerebro-
cardiovascular disease (CVD) mortality and non-
CVD mortality were secondary end points. We
defined CVD mortality as death events due to

cerebrovascular disease (ischemic and hemorrhagic
stroke, I60–69) and ischemic heart disease (I20–25).
All other death events that were not associated with
CVD mortality were regarded as non-CVD mortality.
The dates and causes of death were derived from
the death records, which are part of the qualification
data of the NHIS-NSC. Each patient was followed up
from the date of first outpatient antiplatelet prescrip-
tion to the date of death or December 31, 2013,
whichever came first.

Statistical analysis
We calculated the crude and adjusted hazard ratios
(aHRs) with a 95% confidential intervals (CIs) for all-
cause death, CVD death, and non-CVD death between
the APT persistent and non-persistent groups by using
the Cox proportional hazard regression model. The
Kaplan-Meier method was applied to construct the sur-
vival curves. The proportional hazards assumption in the
Cox regression was examined using Schoenfeld residuals
method and it was all satisfied. Univariate and multivari-
ate logistic regression analyses were also conducted be-
tween the two groups to investigate the predictors of
non-persistence with APT. Both the Cox proportional
hazards model and the multivariate analysis for predic-
tors of non-persistence were adjusted for age, sex,
household income, residential area, health insurance

Fig. 1 Flow chart of study population selection. NHIS-NSC: National Health Insurance Service-National Sample Cohort; CT: computed tomography;
MRI: Magnetic resonance imaging; MPR: medication possession ratio
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type, Charlson comorbidity index (CCI), and number of
prescribed drugs. The CCI score was assessed at the
time of first outpatient prescription of antiplatelets
for each patient, based on ICD-10 codes [22] while
the number of prescribed drugs was calculated by
averaging the total number of prescribed medications
per each outpatient visits during the observation
period of antiplatelet prescriptions. All data collection
and statistical analyses were carried out with STATA
version 14.1 (Stata Corp., College Station, TX, USA).
P-values < 0.05 were considered to be statistically
significant.

Results
Baseline characteristics of study population
The baseline characteristics of the total study popula-
tion, patients who discontinued APT prematurely within

6 months and those who continued APT for 6months
and beyond are presented in Table 1. Among the 887
total study population, 36.2% (N = 321) were in the non-
persistent group and 63.8% (N = 566) were in the persist-
ent group. Of the total patients, 42.1% were male and
57.9% were female. The mean age of all the patients was
80.5 ± 3.7 years. Specifically, 55.1% were in age 75–79
years group, 29.6% were in age 80–84 years group, and
the remaining 15.3% were aged 85 years and older. The
majority of the individuals (81.4%) resided in urban
areas, and 71.2% were identified to belong to the upper-
middle income class. Nearly all of the patients (90.8%)
were receiving insurance coverage through Medicare,
while 9.2% benefited from Medical Aid. Regarding co-
morbidity status, those with CCI scores less than 3
accounted for 47.3% of the total study population, 46.8%
had CCI scores of 3–5, and 5.9% had CCI scores of 6

Table 1 Baseline characteristics of study population

Characteristics All
n (%) or mean ± SD

Non-persistent
(< 6months)
n (%) or mean ± SD

Persistent
(≥ 6months)
n (%) or mean ± SD

p value

Total 887 (100%) 321 (100%) 566 (100%)

Sex 0.889

Male 373 (42.1%) 134 (41.7%) 239 (42.2%)

Female 514 (57.9%) 187 (58.3%) 327 (57.8%)

Age (years) 80.5 ± 3.7 81.0 ± 3.8 80.2 ± 3.6 0.007

75-79 489 (55.1%) 155 (48.3%) 334 (59.0%)

80-84 262 (29.6%) 106 (33.0%) 156 (27.6%)

≥ 85 136 (15.3%) 60 (18.7%) 76 (13.4%)

Household income 0.046

Low 256 (28.8%) 135 (42.0%) 287 (50.7%)

Middle 209 (23.6%) 83 (25.9%) 126 (22.3%)

High 422 (47.6%) 103 (32.1%) 153 (27.0%)

Residential area 0.191

Urban 722 (81.4%) 254 (79.1%) 468 (82.7%)

Rural 165 (18.6%) 67 (20.9%) 98 (17.3%)

Type of health insurance 0.423

Medicare 805 (90.8%) 288 (89.7%) 517 (91.3%)

Medical aid 82 (9.2%) 33 (10.3%) 49 (8.7%)

Charlson comorbidity index 0.009

1-2 420 (47.3%) 143 (44.6%) 277 (48.9%)

3-5 415 (46.8%) 149 (46.4%) 266 (47.0%)

≥ 6 52 (5.9%) 29 (9.0%) 23 (4.1%)

Number of prescribed medications 0.009

< 4 154 (17.4%) 68 (21.2%) 86 (15.2%)

4-7 566 (63.8%) 184 (57.3%) 382 (67.5%)

≥ 8 167 (18.8%) 69 (21.5%) 98 (17.3%)

Mean duration of antiplatelets (days) 465.8 ± 372.5 47.8 ± 55.4 703.0 ± 245.4 0.000

Abbreviations SD Standard deviation
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and higher. In terms of the polypharmacy status, 17.4%
of patients were prescribed a total of 4 drugs, 63.8% had
4 to 7 in total, and 18.8% were prescribed with a total of
at least 8 drugs. The mean duration of APT of total pa-
tients, persistent, and non-persistent group was 465.8 ±
372.5 days, 703 ± 245.5 days, and 47 ± 55.4 days, respect-
ively. The non-persistent group was slightly more likely
to be older, with more income and comorbidities, but
with a lesser total number of prescribed drugs compared
to the persistent group. Though the differences were all
insignificant, this group also had a slightly higher per-
centage of females, rural residents, and Medical Aid
beneficiaries compared to the persistent group.

The impact of persistence with APT on long-term
mortality
The association between persistence with APT and long-
term mortality (ACM, CVD mortality, and non-CVD
mortality) is shown in Table 2. During the follow-up
period (median follow-up: 3.17 years, and maximum
follow-up: 11 years), there were 173 total cases of all-
cause death (63 CVD deaths, and 110 non-CVD deaths)
in the non-persistent group and 168 cases in the persist-
ent group (59 CVD deaths and 109 non-CVD deaths).
Early discontinuation of APT within 6 months was sig-
nificantly associated with an increased risk of ACM
(aHR 2.13, 95% CI 1.72–2.65], CVD mortality (aHR 2.26,
95% CI 1.57–3.24), and non-CVD mortality (aHR 2.06
95% CI (1.57–2.70). The Kaplan-Meier survival curves
also displayed a significant correlation between persist-
ence with APT and long-term mortality. The difference
rates of all-cause death, CVD death, and non-CVD death
between the persistent and non-persistent groups
remained in a similar range throughout the follow-up
period (Fig. 2).

Predictors of non-persistence with APT
The results of the univariate and multivariate logistic re-
gression analyses between the APT persistent and non-
persistent groups are presented in Table 3. Overall, the

results of multivariate analysis demonstrated that having
more comorbidities (CCI score of 6 and higher) was the
most significant factor that predicted the premature dis-
continuation of APT within 6 months (adjusted odds ra-
tio [aOR] 2.56, 95% confidence interval [CI] 1.08–2.21).
Older age (aOR 1.52, 95% CI 1.11–2.09 for age 80–84
years group, aOR 1.73, 95% CI 1.17–2.57 for age ≥ 85
years group) and having less than 4 total prescribed
drugs (aOR 1.54, 95% CI 1.08–2.21) were also identified
as significant predictors of early discontinuation of APT
within 6 months. However, early discontinuation of APT
had no significant correlation with other factors, includ-
ing sex, household income, residential area, and type of
insurance.

Discussion
In this nationwide retrospective cohort study, we con-
firmed that even among those aged 75 years and older,
persistent APT after initial ischemic stroke was associ-
ated with reduced risks for both CVD and non-CVD
death. In fact, the risk of mortality of any cause, CVD-
related, and non-CVD deaths for those who discontin-
ued APT within 6 months were more than doubled com-
pared to patients who continued APT for 6 months and
beyond. The higher risk of CVD mortality in the non-
persistent group is presumably due to a higher incidence
of recurrent stroke or coronary artery diseases including
acute coronary syndromes in this group than in the per-
sistent group. The risk of recurrence after initial ische-
mic stroke is known to remain elevated for several years
[23] and its rates are even higher in elderly patients. The
incidence of first-ever [24] ischemic stroke was also an
independent risk factor for major cardiovascular events,
including incident coronary artery disease, acute coron-
ary syndrome and myocardial infarction in Canadian pa-
tients aged 66 years and older [25]. The risk of these
events increases even more when APT is discontinued
prematurely [6, 7], and this likely resulted in a higher
risk of CVD mortality in patients aged 75 years and older
in this study. Furthermore, even if patients survive

Table 2 Association of persistence with antiplatelets on long-term mortalitya after ischemic stroke
Duration of
antiplatelets

All-cause mortality CVD mortality Non-CVD mortality

Event
No

Crude
HR
(95% CI)

p
value

Adjusted
HRb

(95% CI)

p
value

Event
No

Crude
HR
(95% CI)

p
value

Adjusted
HRb

(95% CI)

p
value

Event
No

Crude
HR
(95% CI)

p
value

Adjusted
HRb

(95% CI)

p
value

Non-
persistent
(< 6 months)
(n = 321)

173 2.35
(1.90-
2.91)

0.000 2.13
(1.72-2.65)

0.000 63 2.40
(1.68-
3.42)

0.000 2.26
(1.57-3.24)

0.000 110 2.33
(1.78-
3.03)

0.000 2.06
(1.57-2.70)

0.000

Persistent
(≥ 6 months)
(n = 556)

168 Reference Reference 59 Reference Reference 109 Reference Reference

Analysis was performed using Cox proportional hazard regression model
Abbreviations: CVD Cerebro-cardiovascular disease, No Number, HR Hazard ratio
aMedian follow-up was 3.17 years
bAdjusted for sex, age, income, residential area, type of insurance, Charlson comorbidity index, and number of prescribed medications
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recurrent stroke and acute coronary syndrome, the con-
sequences of these events may lead to complications that
increase the risk of non-CVD death. Cognitive and phys-
ical dysfunction due to the sequelae of stroke recurrence
or acute coronary syndrome may force patients to be
hospitalized longer and be more bed-ridden, which
would eventually cause more non-CVD deaths due to
events such as falls, pulmonary thromboembolism,

aspiration pneumonia, various hospital-acquired infec-
tions, and depression [26]. This may also further explain
our findings. In addition, our Kaplan-Meier curves for
cumulative probability of event between the two groups
showed that the degree of difference for all-cause death,
CVD, and non-CVD death all remained in a similar
range throughout the study period. This suggested that
APT for at least 6 months after ischemic stroke

Fig. 2 Kaplan-Meier curves of cumulative probability of event after ischemic stroke between the antiplatelet continuers and discontinuers. CVD:
cerebro-cardiovascular disease; non-CVD: non-cerebro-cardiovascular disease

Table 3 Predictors of the early discontinuation of antiplatelets within 6 months after ischemic stroke compared to continuers

Factors Univariate logistic regression analysis Multivariate logistic regression analysis

Crude OR (95% CI) p value Adjusted ORa(95% CI) p value

Sex

Male 1 (reference) 1 (reference)

Female 1.02 (0.77-1.35) 0.889 0.97 (0.73-1.29) 0.857

Age

75-79 1 (reference) 1 (reference)

80-84 1.46 (1.07-2.00) 0.016 1.52 (1.11-2.09) 0.009

≥ 85 1.70 (1.15-2.51) 0.007 1.73 (1.17-2.57) 0.007

Income

High 1 (reference) 1 (reference)

Middle 1.40 (0.99-1.98) 0.055 1.43 (1.00-2.03) 0.048

Low 1.43 (1.04-1.98) 0.030 1.38 (0.95-2.02) 0.093

Residential area

Urban 1 (reference) 1 (reference)

Rural 1.26 (0.89-1.78) 0.191 1.23 (0.86-1.76) 0.256

Health insurance

Medicare 1 (reference) 1 (reference)

Medical aid 1.21 (0.76-1.92) 0.423 1.09 (0.63-1.88) 0.758

Charlson comorbidity index

< 6 1 (reference) 1 (reference)

≥ 6 2.34 (1.33-4.13) 0.003 2.56 (1.43-4.55) 0.001

Number of prescribed medications

≥ 4 1 (reference) 1 (reference)

< 4 1.50 (1.05-2.13) 0.024 1.54 (1.08-2.21) 0.000
aAdjusted for sex, age, income, residential area, type of health insurance, Charlson comorbidity index, and number of prescribed medications
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continued to bring mortality benefits to patients aged
75 years and older over time. Thus, persistence and ad-
herence to antiplatelets after ischemic stroke should also
be emphasized to patients in this age group.
When it comes to the factors influencing the non-

persistence with APT after ischemic stroke for patients
75 years and older, older age, less total prescribed drugs
(< 4 total drugs), and having more comorbidities (CCI
score ≥ 6) were positive predictors of premature discon-
tinuation of APT within 6 months.
In terms of age, both the cognitive and physical func-

tions of every individual undoubtedly decline with in-
creasing age, and impairment in these functions have
been well-known risk factors for medication non-
adherence in the elderly population [27–29]. This trend
of older age and lesser medication adherence was con-
sistent with a previous Chinese study that was also con-
ducted among ischemic stroke patients [30].
Regarding polypharmacy, the present study confirmed

that taking less than 4 total prescribed drugs was predict-
ive of early discontinuation of APT. This result was quite
contrary to the general belief that the more drugs patients
have to take, the poorer is their medication adherence.
This tendency might be explained by the “health belief
model.” [31, 32] According to the health belief model,
those who believe they are at lower risks of developing
certain diseases are more likely to engage in relatively un-
healthy behaviors [31, 32]. Since the general medical con-
dition of patients with 1–3 total prescribed drugs is likely
to be better than those with 4 or more total medications,
the significance of continuing APT after ischemic stroke
may have been less important for them. Other studies that
reported a positive relationship between a lower total
number of drugs and medication adherence of antihyper-
tensives or statins also used health belief model for the in-
terpretation of their results [33, 34].
Nevertheless, our findings revealed that the health be-

lief model becomes ineffective when the individuals’ gen-
eral health status was too serious, as having more
comorbidities (CCI score ≥ 6) was a notable predictor of
non-persistence with antiplatelets after ischemic stroke
for patients aged 75 years and older. Various studies
have reported that more comorbidities for geriatric is-
chemic stroke patients are significantly associated with
more functional dysfunctions, subsequently limiting ac-
tivities of daily living [35–38]. We believe that this is the
reason for the increased risk of early APT discontinu-
ation in patients with CCI scores of 6 and higher. Hav-
ing more comorbidities was also confirmed as a risk
factor for poorer antihypertensive adherence in a previ-
ous study [39].
Interestingly, the conventional socioeconomic risk fac-

tors for medication non-adherence, such as household
income, type of insurance, and residential area [40–42]

were not predictive of APT non-persistence after ische-
mic stroke in the patients aged 75 years and older. This
may imply that for older patients with ischemic stroke,
medication adherence is influenced more by an individ-
ual’s health condition or therapy-related factors rather
than by socioeconomic factors. A Canadian registry-
based stroke study also reported that the socioeconomic
status of elderly ischemic stroke patients was not a de-
cisive factor in determining better adherence to second-
ary preventive drugs [43]. Further studies regarding the
specific characteristics of factors affecting APT adher-
ence in very elderly ischemic stroke survivors should be
performed to confirm these results.
The present study had some meaningful implica-

tions. First, by using nationally representative large-
scale claims data, we provided real-world evidence
that being persistent with APT also had long-term
mortality benefits for ischemic stroke patients aged
75 years and older. Although previous studies have
confirmed the benefit of early antiplatelet use for
geriatric ischemic stroke patients [4, 10], evidence
concerning its persistent use in very old ischemic
stroke patients has been relatively limited. Second, we
included various potential factors, including age, sex,
household income, residence, health insurance type,
comorbidities, and polypharmacy, that could influence
APT persistence as covariates and discovered the in-
dependent predictors of non-persistence with APT
after ischemic stroke in very old patients.
However, this study also had some limitations. First,

the severity of stroke or neurological status could not
be assessed due to the nature of the claims database.
Second, the particular reasons for early APT discon-
tinuation, such as the possible side effects of APT
(bleeding and gastrointestinal toxicity) and the pa-
tients’ social history, including smoking and alcohol
consumption status, were not addressed because of
the lack of information in the NHIS-NSC. Neverthe-
less, we believe that these missed factors were likely
to be distributed evenly to both case and control
groups, considering the large sample size and the
well-established representativeness of the NHIS-NSC.
Third, since our investigation of medication persist-
ence was only limited to APT, patients who switched
from APT to anticoagulation therapy, due to the de-
tection of paroxysmal atrial fibrillation (pAF), may
have been misplaced into the non-persistent group.
However, both the extent and range of work-up for
detection of pAF among cryptogenic stroke cases sub-
stantially varies from one institution to another, and
the majority of institutions are reported not to per-
form routine electrocardiogram (ECG) at follow-up
outpatient visits after discharge [44]. In addition, de-
tection rates of pAF for cryptogenic stroke patients
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were low (1.4% at 6 months and 2.0% at 12 months)
with conventional ECG monitoring, and they were
still relatively lower, even with an insertable cardiac
monitor with only 8.9% at 6 months and 12.4% at 12
months [45]. Furthermore, even if we did discover all
the patients who were detected with pAF, since antic-
oagulation was performed with only warfarin during
our study period, it is technically impossible to prop-
erly evaluate the persistence and adherence of war-
farin since its dose and prescriptions are adjusted in
accordance with patients’ time in the therapeutic
range. In addition, the non-persistent group already
had significantly higher mortality risk despite the pos-
sibility of including those who switched to anticoagu-
lation therapy in the non-persistent group. Thus, the
effect of this limitation on the overall results of the
present study is less significant. Fourth, since the
follow-up of participants of this study was initiated at
the time of the first outpatient antiplatelet prescrip-
tion after discharge from the hospital, there is a pos-
sibility of potential immortal time bias. However,
considering the fact that majority of ischemic stroke
patients in Korea are prescribed with antiplatelets at
discharge [46], the time period between discharge and
the first outpatient prescription cannot just be
regarded as untreated period. Thus, we believe that
the impact of potential immortal time bias on the
overall results of our study would be relatively small.
Lastly, the over-the-counter (OTC) aspirin intake was
not reflected because the NHIS-NSC contains only
insurance-covered prescription information. However,
we supposed that most of the patients would have
taken aspirin through prescription rather than OTC
purchase, since patients can receive the former at a
discounted price via Korean health insurance coverage
[47]. In addition, a previous study proved that pre-
scription claims data can provide valid estimates re-
gardless of missed OTC exposures [48].

Conclusions
In this retrospective population-based study, persistence
with APT was markedly associated with a reduced risk
for ACM, CVD mortality, and non-CVD mortality in is-
chemic stroke patients aged 75 years and older. More-
over, older age, having less than 4 total prescribed drugs,
and a CCI score of 6 and higher were independent pre-
dictors of APT non-persistence. Therefore, improving
APT persistence for ischemic stroke patients in this age
group is also recommended by understanding factors as-
sociated with non-persistence.
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