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Cardiovascular risk factors and quality of life =

among stroke survivors in Korea from 2013
to 2018: a cross-sectional cohort study

Hyejin Jung’

Abstract

Background: Although the cardiovascular health and quality of life (QoL) of stroke survivors have been previously
studied, no study has investigated the correlation between cardiovascular health and Qol. This study aimed to investi-
gate whether there would be a difference in the quality of life (Qol) in this population depending on the degree of
cardiovascular health.

Methods: Overall, 577 people aged >40 years who participated in the Korea National Health and Nutrition Exami-
nation Survey from 2013 to 2018 were included and were divided into three groups according to the survey period
(2013-2014, n=145, 2015-2016, n=198; and 2017-2018, n = 234). Participants were further divided into the follow-
ing groups based on their cardiovascular health score, as defined by the American Heart Association: poor, intermedi-
ate, and ideal groups. We examined how the health-related QoL score was expressed through the five-dimensional
European Quality of Life Questionnaire (EQ-5D-3L).

Results: The ideal (cardiovascular health scores 11-14) and intermediate (cardiovascular health scores 8-10) groups
had the lowest (7.72-8.14%) and highest (46.39-57.70%) number of participants, respectively. The total EQ-5D

index score was highest in the ideal group, followed by the intermediate and poor groups across all three periods
(2013-2014, p=0.0015; 2015-2016, p=0.0040; 2017-2018, p <0.0001). The dimension-specific analysis revealed
that, Findings showed that stroke survivors’ mobility significantly varied by cardiovascular health scores (p=0.0371
in 2015-2016, p=0.0486 in 2017-2018), whereas usual activities (p=0.0322) and pain/discomfort (p =0.0420) were
significantly different among the three groups in 2015-2016.

Conclusion: QoL in post-stroke survivors, when related to cardiovascular health degree, could be correlated with
stroke sequelae.
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Introduction

Over the past few decades, cardiovascular disease
(ischemic heart disease, stroke) had been the primary
cause of death globally [1]. The overall burden of stroke
and related deaths among stroke survivors is dramatically
increasing in Korea [2, 3]. Due to an aging population,
the burden of stroke is on the increase, hence, it is nec-
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vascular, and mortality-related complications than the
general population [4, 5]. Stroke survivors are also at risk
of recurrent strokes, and secondary strokes are associated
with a higher mortality rate and poor functional recovery
compared to index strokes [6, 7]. While the early risks of
stroke recurrence are highly correlated with the nature
of the first stroke, long-term risks are predominantly
influenced by the underlying vascular risk factors versus
the pattern of the initial stroke [8]. Several vascular risk
factors, such as hypertension, diabetes, dyslipidemia,
obesity, smoking, unhealthy diet, and physical inactiv-
ity are associated with cardiovascular disease [9-11]. It
is important to maintain cardiovascular health in stroke
survivors while providing appropriate medical treatment
to prevent a secondary stroke [12] Studies among stroke
patients have shown a lower HRQoL before and after
the onset of a stroke compared to the general population
[13-15]. Comparison of post-stroke patients and healthy
group reveals that cardiovascular disease status was asso-
ciated with a significantly lower quality of life [16]. In a
study on the quality of life of stroke survivors, the EQ-5D
index is found to be lower in stroke survivors with hyper-
tension and diabetes mellitus [17].

Insufficient national studies on this topic have been
conducted in the Korean stroke survivor population for
overall cardiovascular health. Therefore, little is known
about HR-QoL according to cardiovascular health in
Korean patients after stroke. Tracking the cardiovascular
health and HR-QoL of stroke survivors over time is help-
ful in identifying health disparities, assessing the pro-
gress toward broader health care, and establishing public
health policies for these patients.

This study investigated the degree of physical health
and health-related quality of life by tracking cardiovascu-
lar health indicators of stroke survivors using the results
of the Korea National Health and Nutrition Examination
Survey (KNHANES) to further evaluate this hypothesis.

Methods

Study population

We used cross-sectional data from the participants of
the KNHANES, a nationwide survey conducted between
2013 and 2018. The KNHANES collected demographic,
social, health and nutritional information in the form of
health interviews, health screenings, and nutrition ques-
tionnaires [18].

The KNHANES utilized households as sampling units
through a stratified and multistage cluster probability
sampling design based on sex, age, and geographic area
using household registries. To ensure an equal probabil-
ity of being selected, statistical weights were assigned to
each participant, which allows the results to represent
all non-institutionalized Korean individuals [18]. All
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surveys were conducted after obtaining informed con-
sent from the participants. The KNHANES is reviewed
and approved by the Research Ethics Review Board of
the Korea Centers for Disease Control and Prevention
(KCDC) annually. This study was conducted in accord-
ance with ethical standards, as laid down in the 1964
Declaration of Helsinki and its later amendments or
comparable ethical standards. Using data provided online
for research, this study conducted a secondary analysis.
The number of subjects who undertook the health sur-
veys, checkups, and nutrition surveys from 2013 to 2018
was 39,642. There were 22,763 people aged>40 years,
of which 754 were stroke survivors who were diagnosed
with a stroke by a doctor. Patients under 40 years of age
were excluded from the research because they had a dis-
tinct mechanism for their stroke [19].

Finally, this study included 145 patients in 2013-2014,
198 patients in 2015-2016, and 234 patients in 2017-
2018, excluding those with missing information on the
7 Cardiovascular Health Metrics and five-dimensional
European Quality of Life Questionnaire (EQ-5D) and
pregnant or lactating women.

7 Cardiovascular health metrics score

The cardiovascular health status of stroke survivors was
quantified using the 7 Cardiovascular Health Metrics
as defined by the AHA [20]. The metrics include seven
modifiable risk factors consisting of current smoking sta-
tus, body mass index (BMI), physical activity, diet, total
cholesterol, blood pressure, and fasting plasma glucose,
which were designed to measure health behaviors and
biological factors as part of a strategy to prevent car-
diovascular disease [20]. It is considered that a health
status examination based on these seven metrics could
serve as a good indicator of cardiovascular health in
stroke survivors. Each metric was scored using 0, 1, and
2 points. Poor health was defined as a score between 0
and 7, intermediate health as a score between 8 and 10,
and ideal health as a score between 11 and 14 [21]. The
score for each category is based on the AHA guidelines;
however, taking differences in race, diet, and survey
into account, some modifications were made to suit the
Korean population.

Based on the BMI, we created the following sub-
groups: the ideal group (BMI<23 kg/m?), intermediate
group (23 kg/m? <BMI <25 kg/m?), and the poor group
(BMI>25 kg/m?) [22]. Physical activity was measured
using the International Physical Activity Questionnaire
(IPAQ)-short form [23]. According to the IPAQ-short
form, the patients were divided in the low, moderate, and
high groups according to whether they scored 0, 1, and 2
points, respectively. The patients were further classified
into the following groups based on their dietary scores:
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“non-adherent” (>2400 mg of sodium intake and low
quartiles [Q1-Q3] of the Korean Healthy Eating Index
[KHEI] score), “slightly adherent” (either <2400 mg of
sodium intake or the highest quartile [Q4] of the KHEI
score), and “highly adherent” (both <2400 mg of sodium
intake and the highest quartile [Q4] of the KHEI score)
[24]. The KHEI dietary evaluation index consists of a
total of 14 items. Of these, eight items (breakfast, mixed
grains intake, total fruits intake, fresh fruits intake, total
vegetables intake, vegetables intake excluding Kimchi
and picked vegetables intake, meat, fish, eggs and beans
intake and milk and milk products intake) are recom-
mended for adequate consumption. Three restricted
items (saturated fatty acid energy intake ratio, sodium
intake, and sugar and beverage energy intake ratio) are
recommended for moderate consumption and three
items (carbohydrate energy intake ratio, fat energy
intake ratio, and total energy intake) for balanced con-
sumption. These are scored to evaluate the balance of
energy intake. The total score of the dietary evaluation
index is 100 points, 5 points for multigrain-, fruit-, and
vegetable-related items, 10 points for the others, and 10
points for all items in the restricted foods, giving 5 points
for balance evaluation [25].

Quality of life

The HRQoL was measured by the EQ-5D-3L question-
naire, which includes mobility, self-care, daily activities,
pain/discomfort, and anxiety/depression. It is structured
such that participants must select one of the following
answers: “no problem,” “some problems,” and “severe
problems” In this study, “some problems” and “severe
problems” were grouped together and referred to as
“problem.

The QoL index (EQ-5D index score) was calculated by
using the Time Trade Off method [26].It was calculated
as a weighted index value from complete health status
classified as 1 to the lowest score classified as—0.171.
EQ-5D in the KNHANES data is the Korean version of
EQ-5D, and the Korean weighting of EQ-5D was applied.

Other variables

To examine the characteristics of a population of patients
with stroke, the following variables were investigated:
age, sex, marital status, education level, residential area,
economic level, economic activity, time after stroke, and
current alcohol consumption. Among those diagnosed
with stroke by a doctor, the duration of the disease was
indicated based on a questionnaire that reported the age
of the first diagnosis. The economic status that was rep-
resented by equivalent income was calculated as average
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monthly household income/number of household mem-
bers and then expressed as a quartile.

Statistical analysis

For the demographic data of stroke survivors, values are
weighted mean +standard error (SE) or weighted per-
centage (SE) unless otherwise indicated. The p-values
were calculated by analysis of variance or the Rao—Scott
chi-square test, as appropriate, with p-values of<0.05
being considered statistically significant. Regarding the
prevalence of Cardiovascular Health Metrics among
participants with a history of stroke, age and sex were
adjusted for each category and the p-values were calcu-
lated by logistic regression analysis adjusted for age and
sex. To determine the difference in QoL among the poor,
intermediate, and ideal groups according to period, age
and sex were corrected using “having a problem” for each
of the five EQ-5D items as dependent variables. For the
prevalence of “having a problem” in each EQ-5D dimen-
sion and EQ-5D index among participants with a history
of stroke, p-values were analyzed via logistic regression
and analysis of covariance adjusted for age and sex. The
EQ-5D index scores were calculated as the least squares
mean. Differences between years (2013-2014 vs. 2015—
2016, 2013-2014 vs. 2017-2018, 2015-2016 vs. 2017—
2018) were identified using Tukey—Kramer’s multiple
comparison test.

As the data from KNHANES were derived from strati-
fied and multistage cluster probability sampling meth-
ods to represent the entire Korean population, general
Korean population weighting was also applied in the
analyses. The PROC SURVEY procedure was used to
apply stratification, primary sampling units, and popu-
lation weights. Significant levels were set at two-tailed
p-values<0.05. All analyses were conducted using SAS
version 9.4 (SAS Institute Inc., Cary, NC, USA).

Results

From 2013 to 2018, 577 out of 22,763 respondents
aged>40 years were identified as stroke survivors.
Table 1 shows the demographic characteristics of
stroke survivors from 2013-2014 to 2017-2018 in the
KNHANES survey. There were significant differences
in age and sex among the three groups. The mean age
and weighted percentage of female patients in the three
groups were as follows: 2013-2014 (age 63.23 years,
female 27.0%), 2015-2016 (age 66.43 years, female
39.7%), and 2017-2018 (age 66.95 years, female 43.5%).
There was a significant difference in age and weighted
percentage of females among the three time periods
(age, p=0.0308; sex, p=0.0109). Among stroke sur-
vivors, >95.2% of patients were married, >87.9% were
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Table 1 Characteristic of stroke survivors
2013-2014 2015-2016 2017-2018 p-value*

N 145 198 234
Age (years) 63.23+£1.12 6643+£0.87 66.95+0.84 0.0308
Sex, female (%) 27.0 (3.56) 39.7 (3.85) 43.5(3.90) 0.0109
Marital status, married (%) 95.2 (2.31) 975(1.73) 95.7 (1.51) 0.6611
Education level 0.7458

>12 89.2(3.30) 90.7 2.51) 87.9(243)

<12 10.8 (3.30) 93 (2.51) 12.1(243)
Residential area, urban (%) 744 (4.99) 83.3(3.35) 81.9(3.11) 0.2640
Household income (%) 0.5503

1Q 409 (5.34) 41.0 (4.50) 32.7 (3.58)

2Q 4(4.13) 20.5 (3.04) 23.1(3.21)

30 153 (3.21) .5(2.80) 23.1(3.54)

4Q 224 (4.38) 22.0(343) 21.1(3.20)
Economic activity, yes (%) 429 (4.94) 34.7 (4.27) 354(3.72) 0.3921
Time since stroke onset (years) 8.77£0.57 9.16 £0.54 9.53+£0.63 0.1536
Current drinking, yes (%) 18.2 (4.08) 18.1 (2.85) 17.1(3.12) 0.9627

Values are weighted mean =+ SE or weighted percentage (SE), unless otherwise indicated

* p-value by ANOVA or Rao-Scott chi-square test, as appropriate

educated for<12 years, and>74.4% lived in urban
areas. The patients in the lower quartile of household
income accounted for the highest proportion of studied
cohort, and the percentage of economic activity of this
group was 34.7%—42.9%. The average number of years
after stroke was 8.77-9.53 years and the rate of current
drinking was 17.1%—18.2%; no significant difference in
these characteristics were found among the three peri-
ods (Table 1).

The prevalence of the Cardiovascular Health Metrics
is shown in Table 2. The prevalence was the highest for
those who did not smoke or quit smoking for>1 year at
83.43-88.39%, and the prevalence for those with inter-
mediate physical activity was at 64.33-66.81%. The
prevalence of BMI > 25 kg/m? was 40.78—-44.82%, and the
health diet score was the highest in the “slightly adher-
ent” group at 48.07-52.54%. The prevalence of total cho-
lesterol level <200 mg/dL was 75.33-82.09%, and that
of blood pressure in the 120-139/80-89 mmHg range
was 40.63-42.31%. The prevalence of fasting blood glu-
cose <100 mg/dL was the highest, ranging from 36.47%
to 48.57%. After adjusting for each category of age and
sex, the prevalence of total cholesterol in the range of
200-239 mg/dL decreased from 21.75% (95% confidence
interval [CI] 14.77-30.84) in 2013-2014 to 19.34% (95%
CI 13.87-26.30) in 2015-2016 and to 10.40% in 2017—
2018 (95% CI 6.64—15.93). The change was statistically
significant (p =0.0226). The proportion of patients with
a score between 11 and 14 (ideal group) in 2013-2018
was 7.72%-8.14%, accounting for the least proportion

of all stroke survivors, and that of patients with a score
between 8 and 10 (intermediate group) was 46.39%—
57.70%, showing the highest prevalence (Table 2).

The total EQ-5D index score was the highest in the
ideal group, followed by the intermediate group and
finally the poor group across all three periods. After
adjusting for sex and age, the poor group had the low-
est EQ-5D index score at 0.75 (95% CI 0.66—0.84) in
2013-2014, 0.77 (95% CI 0.71-0.83) in 2015-2016 and
0.83 (95% CI 0.80-0.85) in 2017-2018. The score for
the intermediate group was 0.81 (95% CI 0.77-0.85)
in 2013-2014, 0.85 (95% CI 0.81-0.88) in 2015-2016,
and —0.89 (95% CI 0.87-0.91) in 2017-2018. Finally,
the ideal group had the highest score at 0.92 (95% CI
0.86-0.97) in 2013-2014, 0.92 (95% CI 0.86—0.99) in
2015-2016 and 0.94 (95% CI 0.91-0.97) in 2017-2018.
The total EQ-5D index score was significantly different
between the poor, intermediate, and ideal cardiovascu-
lar health score groups in all time points (2013-2014,
p=0.0015; 2015-2016, p=0.0040; 2017-2018,
p<0.0001) (Fig. 1).

The dimension-specific analysis revealed no sig-
nificant difference in all dimensions among the poor,
intermediate, and ideal cardiovascular health score
groups in 2013-2014. However, in 2015-2016, mobil-
ity (p=0.0371), usual activities (p =0.0322), and pain/
discomfort (p=0.0420) showed a significant differ-
ence among the three groups. In 2017-2018, there was
a significant difference in mobility among the groups
(p=0.0486) (Table 3).
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Table 2 Prevalence of cardiovascular health metrics among individuals with a history of stroke
2013-2014 2015-2016 2017-2018 p-value*
n Prevalence (%, 95% Cl) n Prevalence (%, 95% Cl) n Prevalence (%, 95% Cl)
Smoking
Current (0) 22 11.10 (6.83-17.54) 35 14.02 (9.21-20.78) 39 14.23 (9.73-20.35) 0.6719
Quit smoking < 12 months (1) 2 0.53 (0.10-2.62) 4 2.19 (1.06-4.44) 3 1.05 (0.24-4.48) 0.1736
Never or quit smoking> 12 months (2) 121 8839 (81.92-92.75) 159  83.43 (76.59-88.57) 192 84.56 (78.20-89.32) 0.4367
Physical activity
None (0) 39 25.19(18.01-34.05) 59  28.39(22.48-35.15) 78 29.10(22.09-37.26) 0.7821
Intermediate (1) 93 64.33(54.36-73.20) 127 65.74 (58.34-72.44) 148  66.81(58.72-74.03) 0.9255
Ideal (2) 13 961 (546-16.35) 12 5.52(2.90-10.27) 8 3.73(1.67-8.13) 0.1239
Body mass index (kg/m?)
>25(0) 58  44.82(35.81-54.19) 90  42.14 (34.61-50.05) 94 40.78 (33.88-48.06) 0.7978
23-249(1) 30 16.83(11.30-24.33) 47 2561 (18.63-34.11) 66  28.88(22.37-36.39) 0.0615
<23(2) 57 38.13(29.57-47.49) 61  32.05(24.73-40.38) 74 30.08 (23.42-37.71) 0.3778
Healthy diet score
Non-adherent (0) 72 4527 (35.49-5542) 81  41.68(33.94-49.85) 81 36.57 (28.90-45.00) 0.3997
Slightly adherent (1) 63  48.07(38.10-58.19) 101 51.06 (43.26-58.82) 126 52.54 (44.40-60.55) 0.7989
Highly adherent (2) 10 5.15(2.65-9.79) 16 5.99(3.47-10.16) 27 9.00 (5.75-13.81) 0.2910
Total cholesterol (mg/dL)
> 240 (0) 4 3.02 (0.90-9.58) 9 4.82(2.22-10.14) 17 7.12(4.12-12.02) 0.3808
200-239 (1) 31 21.75(14.77-30.84) 42 1934 (13.87-26.30) 28 10.40 (6.64-15.93) 0.0226
<200 (2) 110 7533 (65.68-82.98) 147 7548 (67.99-81.70) 189  82.09(75.33-87.31) 0.2745
Blood pressure (mmHg)
>140/>90 (0) 37 24.33(17.39-32.94) 52 26.15(18.84-35.06) 66  31.77 (24.51-40.04) 0.3801
120-139/80-89 (1) 60  41.28(31.96-51.27) 84 4231 (34.56-50.45) 102 40.63(33.50-48.17) 0.9540
<120/<80(2) 48 3422 (26.08-43.41) 62 3145 (24.69-39.10) 66 2747 (20.53-35.69) 0.5160
Fasting blood glucose
>126(0) 26 1836(11.53-27.95) 40 2044 (14.23-28.45) 66  30.43(23.28-38.67) 0.0661
100-125 (1) 54 33.02(24.92-42.27) 71 35.65(27.33-44.94) 84 3292 (25.87-40.84) 0.8798
<100 (2) 65 4857 (39.21-58.03) 87  43.62(35.63-51.96) 84 3647 (28.97-44.68) 0.1532
Total
Poor CV health score (0-7) 51 33.57(25.22-43.10) 86  44.01(35.70-52.67) 95 4467 (36.22-53.43) 0.1778
Intermediate CV health score (8-10) 80  57.70 (48.85-66.08) 97 4749 (38.75-56.38) 120 46.39 (38.66-54.29) 0.1376
Ideal CV health score (11-14) 14 8.00 (4.21-14.70) 15 7.72 (459-12.70) 19 8.14 (4.72-13.71) 0.9898

Adjusted for age and sex

" p-value by logistic regression (adjusted for age and sex)

Discussion

In this study, we investigated the prevalence of cardiovas-
cular health indicators among stroke survivors in Korea
between 2013 and 2018, and evaluated the changes in
these indicators across 2013-2018.

A previous UK study looking for factors influencing
the quality of life of stroke survivors reveals that diabetes
and ischemic heart disease were significant factors [27].
Another study of Malaysians shows that obesity, smoking
status, malnutrition risk, and physical activity level had
an effect on the physical dimensions of the quality of life
[28]. This study showed the relationship between overall

cardiovascular health and quality of life in stroke survi-
vors from the nationally representative cross-sectional
survey.

With respect to health behaviors, the prevalence of
smoking cessation was well maintained at > 80% across all
three periods, whereas physical activity and healthy eat-
ing scores were < 10% in ideal standard groups. However,
physical activity and healthy eating may be restricted
depending on the degree of stroke sequelae. Across vari-
ous health factors, the group with a total cholesterol level
of <200 mg/dL was relatively well managed during the
three periods. However, the incidence of elevated blood
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Fig. 1 EQ-5D index score among persons with a history of stroke. The EQ-5D index score was calculated as least mean square after sex and age
were adjusted, and p=0.0015 in 2013-2014, p=0.0040 in 2015-2016, and p <0.0001 in 2017-2018. EQ-5D, five dimentional European Quality of
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Table 3 Prevalence of having problems in each EQ-5D dimension among persons with a history of stroke (n=577)

Poor group (0-7)

Intermediate group (8-10) Ideal group (11-14) p

2013-2014 (n=145)

Mobility

Self-care

Usual activities
Pain/discomfort
Anxiety/depression
2015-2016 (n=198)
Mobility

Self-care

Usual activities
Pain/discomfort
Anxiety/depression
2017-2018 (n=234)
Mobility

Self-care

Usual activities
Pain/discomfort
Anxiety/depression

Prevalence (%, 95% Cl)
Prevalence (%, 95% Cl)
Prevalence (%, 95% Cl)
Prevalence (%, 95% Cl)
Prevalence (%, 95% Cl)

Prevalence (%, 95% Cl)
Prevalence (%, 95% Cl)
Prevalence (%, 95% Cl)
Prevalence (%, 95% Cl)
Prevalence (%, 95% Cl)

Prevalence (%, 95% Cl)
Prevalence (%, 95% Cl)
Prevalence (%, 95% Cl)
Prevalence (%, 95% Cl)
Prevalence (%, 95% Cl)

49.0 (33.3-64.9)
35.1(21.1-52.3)
47.1 (31.5-634)
654 (48.5-79.1)
389 (24.1-56.1)

61.9(484-73.7)
35.5(23.6-49.4)
514 (38.4-64.1)
53.5 (40.8-65.8)
353 (24.0-48.5)

41.7 (30.2-54.1)
203 (11.3-33.6)
35.1(23.7-48.5)
45,6 (33.9-57.9)

164 (9.6-26.7)

557 (43.3-67.4) 293 (1 0.3-60.0) 0.2492
37.3(26.7-49.2) 2 (5.7-45.2) 0.3755
.1(32.9-56.0) 5 (5.8-45.4) 0.1605

52.0 (40.2-63.6) 26.9(9.1-57.5) 0.1000
29.0(18.2-42.9) .7 (2.1-35.5) 0.1179
48.3(37.0-59.7) 244 (9.7-49.1) 0.0371
226(151-324) 9(4.2-37.3) 0.1202
38.5(28.3-49.8) 1(5.5-387) 0.0322
454 (344-56.9) .0(5.9-43.3) 0.0420
244 (16.9-33.8) 21.9(7.8-482) 0.1914
333 (22.5-46.3) 109 (3.2-31.2) 0.0486
104 (5.9-17.6) 1(3.6-333) 0.1818
20.5(13.3-30.2) 17.7 (6.1-41.5) 0.0888
41.7 (30.7-53.6) 296 (1 23-55.8) 0.5458
10.9 (5.5-20.2) .1(0.7-20.7) 0.2469

Adjusted for age and sex

pressure and fasting blood glucose was higher in the
0-point and 1-point groups than in the ideal group. In the
total cholesterol levels of the 1-point group, there was a
significant reduction in 2017-2018 compared to that in
2013-2014. However, other factors did not differ signifi-
cantly across the three periods. As a result, the ideal car-
diovascular health score group comprised 7.72%—8.14%
of the participants during the survey period. A history

of cardiovascular disease, such as stroke, is a strong risk
factor for the onset of secondary cardiovascular disease,
such as myocardial infarction, the identification and
modification of active underlying vascular risk factors
and life management are required [29-31].

In general, HRQoL declines after a stroke [14, 32], and
cardiovascular health status and HRQoL have a com-
plementary effect [33—35]. This is proved by the EQ-5D
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index score in the poor, intermediate, and ideal groups
across all three periods in our study. HRQoL can lead
to and affect the ability or willingness to maintain opti-
mal cardiovascular health, and an optimal cardiovascu-
lar health status can lead to better HRQoL. In particular,
strict management of physical activity and diet was low
in this survey. In previous studies, physical activity [36—
38] and a healthy diet [39] improved the HRQoL among
stroke survivors. HRQoL can be improved by maintain-
ing optimal physical activity levels and a healthy diet.

When analyzing the EQ-5D index score by period,
stroke survivors who had mobility problems showed
significant differences in poor, intermediate, and ideal
cardiovascular health scores in 2015-2016 and 2017-
2018. Stroke survivors have outcomes ranging from
complete recovery to severe disability. Functional defi-
cits that manifest as stroke sequelae may include cogni-
tive, speech, sensory, and motor impairments; however,
the most recognized deficit is motor impairment, which
negatively impacts patients’ mobility and QoL [40, 41].
The results of our study, which shows that mobility was
significantly different among the three groups classified
by cardiovascular health scores, indicate that mobility
is closely related to cardiovascular health management.
Patients who have limited mobility due to stroke sequelae
can be more vulnerable to problems with cardiovascular
health management.

This study has several limitations. First, as secondary
data were used, the sample size was small and the sam-
ples themselves differed across the various time periods.
Second, unadjusted socioeconomic factors, other physi-
cal factors, and stroke severity might have affected the
outcome. Third, it was difficult to analyze the cause of
significant differences across the three periods due to the
limitations imposed by cross-sectional studies. However,
this study was valuable in that the relationship between
cardiovascular health status and HRQoL among stroke
survivors in Korea was calculated using the EQ-5D index
score. The reproducibility of the results can be enhanced
by observing the three periods. Further, the results of this
study could be helpful in establishing policies for cardio-
vascular health management of stroke survivors in Korea.

Conclusion

Stroke patients with high cardiovascular health status
had higher HRQoL. This relationship between HRQoL
and cardiovascular health among stroke patients was
reconfirmed in this study. Our data will be useful as a
clinical basis for establishing patient management strat-
egies appropriate for this population. In the future, the
mechanisms and interventions that facilitate optimal care
among stroke survivors should be investigated.
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