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Objective To clarify how participation in leisure activities and exercise by chronic stroke survivors differs before
and after a stroke.

Methods Sixty chronic stroke survivors receiving community-based rehabilitation services from a health cen-
ter in Seongnam City were recruited. They completed a questionnaire survey regarding their demographic cha-
racteristics and accompanying diseases, and on the status of their leisure activities and exercise. In addition, their
level of function (Korean version of Modified Barthel Index score), risk of depression (Beck Depression Inventory),
and quality of life (SF-8) were measured.

Results After their stroke, most of the respondents had not returned to their pre-stroke levels of leisure activity
participation. The reported number of leisure activities declined from a mean of 3.9 activities before stroke to 1.9
activities post-stroke. In addition, many participants became home-bound, sedentary, and non-social after their
stroke. The most common barriers to participation in leisure activities were weakness and poor balance, lack of
transportation, and cost. The respondents reported a mean daily time spent on exercise of 2.6+1.3 hours. Pain was
the most common barrier to exercise participation.

Conclusion Chronic stroke survivors need information on leisure activities and appropriate pain management.
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Stroke is one of the three most common causes of death
along with malignant tumors and cardiovascular dis-
eases. Stroke-related morbidity is rapidly increasing as
the prevalence of adult diseases grows due to increased
average life expectancy and improved dietary and en-
vironmental changes. The prevalence of stroke is also
gradually increasing in young patients. With advances in
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medical technologies, the number of disabled persons
who experience strokes is also gradually increasing as the
rate of survivors after a stroke increases [1-3].

Patients with chronic stroke are hospitalized during
the acute or sub-acute phase, and then receive rehabili-
tation treatment. However, after their discharge, they
do not receive continuous rehabilitation treatment in
their community. The number of stroke survivors using
community-based public health rehabilitation services
is also low. Patients with chronic stroke can also be re-
stricted from participating in various activities due to the
sequelae of stroke. Accordingly, they lead a lifestyle with
less mobility and limited participation in leisure activities
as compared to the lifestyles of healthy adults. This can
herald secondary health problems, such as deterioration
of quality of life (QoL) and mental health.

This study investigated the current availability of com-
munity rehabilitation services and limitations to service
provision by surveying the leisure activities and exercise
participation in chronic stroke patients receiving com-
munity rehabilitation services in two public health cen-
ters in Korea.

MATERIALS AND METHODS

Subjects
The study recruited 180 subjects with brain lesions reg-
istered at the Bundang-gu Public Health Center (n=83)

and Sujung-gu Public Health Center (n=97), both lo-
cated in Sungnam City. On average, 42 and 43 subjects
rehabilitation services at Bundang-gu and Sujung-gu
center, respectively, one or more times a week from May
to August 2013. These 85 patients were evaluated for in-
clusion using the following criteria: patients diagnosed
with stroke and who had a stroke-related disorder for at
least two years, community residents who had visited the
Bundang-gu or Sujung-gu Public Health Centers at least
once a week, and patients with a Korean version of Mini-
Mental State Examination (K-MMSE) score of 17 and who
could communicate. Sixty subjects (37 males and 23 fe-
males) participated in this study (Fig. 1).

Methods

General characteristics

Age, gender, education, marital status, insurance cov-
erage, disorder type, causative disease, disease period,
concurrent disease, and treatment were reviewed.

Questionnaire development and survey

A pilot study was conducted on 10 randomly selected
stroke patients to survey their exercise and leisure activi-
ties. Leisure time was defined as time when free activities
were performed, separate from essential time (working,
eating, and sleeping). Most of the participants consid-
ered exercise, such as self-exercise using instruments
in public health centers and outdoor walking, essential

Chronic stroke survivors who
registered Bundang-gu welfare
center center
n=97 n=83

Chronic stroke survivors who
registered Sujung-gu welfare

\4 A4

Chronic stroke survivor

who use welfare center exercise
services at least once a week
n=42

Chronic stroke survivor

who use welfare center exercise
services at least once a week
n=43

15 Excluded:

2 Had severe speech problems
8 Had cognitive impairment (MMSE<17)
5 Refuse to participate in the study

60 Chronic stroke survivors
were recruited

Fig. 1. Flow chart of study. MMSE,
Mini-Mental State Examination.
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treatments rather than leisure activities. Accordingly,
self-exercise was separated from leisure activities in this
study, although sport activities are generally included in
leisure activities.

To compare the subjects’ participation in leisure ac-
tivities before and after stroke, a survey was performed
based on the Functional Status Examination (FSE) [4].
FSE is a tool for determining how daily activities func-
tionally change after a disease. The subjects were asked
to answer questions concerning their leisure activities
before stroke, current continuation of leisure activities
and the need for help from others to do so, and new lei-
sure activities begun after their stroke. Leisure activities
identified by the subjects were classified into the five
previously reported [5] categories of art/cultural activi-
ties, home activities, outdoor activities, social activities,
and sports activities. The questionnaire was developed
based on this classification. To examine changes in post-
stroke leisure activities, the activity ratio was determined
by dividing the number of patients who performed each
post-stroke leisure activity by the number of patients who
performed such leisure activities before their stroke.

A preliminary study was conducted on subject partici-
pation in exercise to examine the duration, intensity, and
type of exercise. Also, based on the body function factors
and environmental factors of the comprehensive Inter-
national Classification of Functioning, Disability and
Health (ICF) Core Set for stroke, barriers to participation
in exercise and leisure activities were determined [6,7].
Seven body function factors and six environmental fac-
tors were identified in the preliminary study and the final
questionnaire was developed based on these factors.
The 60 stroke patients were surveyed using the prepared
questionnaire. In addition, a cognitive function test was
conducted using the K-MMSE, a functional level test was
conducted using the Korean version of Modified Barthel
Index (K-MBI), and the degree of depression and QoL
were measured using Beck Depression Inventory (BDI)
and the Short Form 8 (SF-8), respectively [8,9]. The ques-
tionnaire was administered by a single rehabilitation pro-
fessional through interviews with the patients.

Statistical analyses

Statistical analyses were performed using SPSS ver. 18.0
(SPSS Inc., Chicago, IL, USA) to determine the correla-
tion of the number of leisure activities and the exercise
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duration after a stroke with the patient’s age, QoL, de-
gree of depression, living independence, SF-8 score, B
DI score, K-MBI score, and time elapsed after the stroke,
using Spearman rank correlation coefficients. A Student
t-test was performed to examine the relationship of the
patient’s gender with the number of leisure activities and
exercise duration. ANOVA was performed to examine the
relationship of the patient’s educational attainment with
his or her number of leisure activities and exercise dura-
tion. A p-value less than 0.05 was considered statistically
significant.

RESULTS

General characteristics of the subjects

The mean age was 67.7+7.6 years. Thirty-seven were
men and 23 were women. The majority were high school
graduates (n=24, 40%) and elementary school graduates
(n=16, 27%). Fifty-eight subjects (97%) were married and
only two (3%) were single. Fifty-eight subjects (97%) had
health insurance and two (3%) had industrial hazards
insurance. Seventeen subjects (28%) had experienced
a cerebral hemorrhage and 43 (72%) had undergone an
ischemic stroke. Mean disease duration was 11.8+5.9
years (range, 2-26 years). All subjects had been hospital-
ized at one or more hospitals for stroke treatment, after
which they returned to their community. Fifty-two had a
K-MMSE score =24 (mean, 26.1+4.2), and 17 had a K-MBI
score of 100 (mean, 94.5+8.7), indicative of better cogni-
tive functions and daily living independence than in the
2011 Survey of the Disabled conducted by Korea Institute
for Health and Social Affairs [19]. In order to visit the
public health centers, 36 subjects (60%) walked, 15 (25%)
used public transportation (subways or buses), six (10%)
used motor scooters, and three (5%) drove themselves in
cars. The mean BDI was 7.42+5.85 and 20 patients had a
BDI score 210. Concerning the SF-8 score, the Physical
Component Summary score 8 (PCS-8) was 43.2+6.8 and
the Mental Component Summary score 8 (MCS-8) was
49.7+10.1 (Table 1).

Concerning concurrent condition, 17 subjects had di-
abetes, 40 had hypertension, and eight had hyperlipid-
emia, renal failure, and arrhythmia, with some subjects
having more than one concurrent condition. Of these, 56
patients (94%) were taking medications (the remaining
four patients had no concurrent diseases). Thirty-nine
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Table 1. Participants’ characteristics (n=60)

Characteristic Value

Age (yr) 67.7£7.6
Sex

Male 37 (61.0)

Female 23 (39.0)
Years post-stroke 11.845.9
Highest level of education completed

Elementary school 16 (27.0)

Middle school 6(10.0)

High school 24 (40.0)

University or college 7 (11.0)

None 7(11.0)
Marital status

Single 2(3.0)

Married 58 (97.0)
Medical payment

Medical insurance 58 (97.0)

Worker’s compensation insurance 2(3.0)

Car insurance 0

Medicaid 0
K-MMSE 26.1+4.2
K-MBI 94.5+8.7
BDI

<9 20 (33.0)

>10 40 (67.0)
SF-8

Physical component summary score 43.2+6.8

Mental component summary score 49.7+£10.1
Diagnosis

ICH 17 (28.0)

Infarction 43 (72.0)

Values are presented as meantstandard deviation or
number (%).

K-MMSE, Korean version of Mini-Mental State Examina-
tion; K-MBI, Korean version of Modified Barthel Index;
BDI, Beck Depression Inventory; ICH, intracerebral he-
morrhage.

subjects (65%) experienced musculoskeletal pain in the
shoulder (n=13), knee (n=14), hip and lumbar region
(n=12). The cause and diagnosis of the musculoskeletal
pain was known in four subjects (10%), but the other 35
(90%) had idiopathic pain. As the majority of the subjects
considered pain an incurable sequelae of stroke, they
were unaware of the need for its proper assessment and

Table 2. Reports of leisure activities or activity categories
performed before and/or after stroke for participants

T ra Before After A.ctivity
stroke (A) stroke (B) ratio (B/A)
Art/cultural activities 18 13 0.70
Movies 7 2 0.28
Music 4 1 0.25
Play instruments 0 0 0
Reading 7 10 1.40
Home activities 40 64 1.60
Computer/internet 2 5 2.50
Games” 3 3 1
Hobbies” 5 0.40
Pets 2 2 1
Watching TV 28 52 1.80
Outdoor activities 55 12 0.21
Camping 0 0
Driving 0 0
Fishing 1 0 0.25
Hiking 27 7 0.16
Climbing 12 2 0.16
Travel? 12 3 0.25
Social activities 169 24 0.14
Church 10 1 0.10
Community organization 18 3 0.16
Drinking/bars 26 0 0
Eating out 27 2 0.07
Family 28 7 0.25
Friends” 52 11 0.21
Shopping 8 0 0
Sports 11 1 0.09
Team sports® 6 0 0
Individual sports" 5 1 0.20

“Card game, Korean chess. ”Gardening, cooking, crafts.
9Beach, mountain, picnics, sightseeing. “Socializing
without alcohol. “Soccer, foot volleyball. "Swimming,
aquaerobics, cycling.

treatment. Of those who suffered from musculoskeletal
pain, only 11 subjects (28%) visited the hospital to receive
proper treatment. Twenty-eight subjects (72%) did not
undergo proper examination and treatment; reasons in-
cluded tolerable pain (n=15, 53%), lack of transportation
(n=6, 21%), and prohibitive treatment cost (n=6, 21%).
Regarding the need for regular visits to the hospital, 54
subjects (88.5%) responded that they needed to visit the
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hospital for drug prescriptions for their concurrent dis-
eases. However, only two subjects (3%) replied that they
needed to visit the hospital to have their musculoskel-
etal pain treated. In the analysis of the correlation of the
SE-8 score and the BDI score with the patients with and
without pain, the patients with pain showed significantly
lower SF-8 scores and higher BDI scores (p<0.05).

Leisure activities

After their stroke, all subjects had difficulty participat-
ing in leisure activities. Among them, one subject (1.6%)
needed help to participate in leisure activities, yet main-
tained the frequency of participation in leisure activities
and did not change the types of leisure activities. The
remaining 59 subjects (98.4%) had reduced the frequency
of their participation in leisure activities. The mean num-
ber of the types of leisure activities engaged in prior to
and following stroke was 4.9 and 1.9, respectively. Nine
(15%) of the subjects were satisfied with their participa-
tion in leisure activities. Twenty percent of the subjects
engaged in cultural leisure activities, 91% engaged stay-
at-home activities (such as TV viewing), 16% engaged in
outdoor activities, and 38% in social activities. Compari-
son of the leisure activities before and after stroke deter-
mined that the frequencies of drinking-related leisure
activities and social or outdoor activities like travel and
sports were significantly reduced after stroke (Table 2).
The factors that interrupted participation in current lei-
sure activities were examined to determine the causes of
the reduced participation in leisure activities. Major body
function and environmental causes included muscle
weakness and transport inconvenience and policies, re-

Table 3. Barriers influencing post-stroke leisure activities

spectively (Table 3).

A small minority (1.6%) of the respondents were sati-
sfied with their participation in leisure activities with
the help of charities and social enterprises. Regarding
the preferred leisure activities, 56% of the respondents
wanted to participate in outdoor activities, such as travel,
or social activities, such as meeting with friends or fam-
ily. The frequency of participation in leisure activities
was positively correlated with the K-MBI score (r=0.341,
p=0.008), K-MMSE score (r=0.432, p=0.001), PCS-8 score
of the SF-8 score (r=0.480, p=0.000), and MCS-8 score of
the SF-8 score (r=0.330, p=0.010), but was negatively cor-
related with age (r=-0.360, p=0.005) and the BDI score
(r=-0.282, p=0.029). No correlation was found between
the frequency of participation in leisure activities and
disease duration, educational attainment, or gender.

Exercise

The exercise cycle for the past month was examined in
the patients with chronic stroke who visited the public
health centers. Daily exercise visits comprised 51.9% of
subjects, with 40.5% exercising one to three times a week.
Exercise duration per visit was 30-60 minutes (1.6%),
60-90 minutes (5.0%), 90-120 minutes (11.7%), and =120
minutes (81.7%). The mean exercise duration per visit
was 2.6x+1.3 hours, which was longer than the mean exer-
cise duration of 55.3 minutes from the 2011 Survey of the
Disabled (Table 4). Exercise duration was positively cor-
related with the MCS-8 score of the SF-8 score (r=0.369,
p<0.05). It was negatively correlated with the BDI score,
but the correlation was statistically insignificant (r=-
0.238, p=0.067). In addition, no correlation was found be-

ICF code ICF category title No. (%)

Body function factor

b730 Muscle power functions 43/60 (73.0)

b735 Muscle tone functions 1/60 (2.0)

b760 Control of voluntary movement functions 3/60 (5.0)

b770 Gait pattern functions 4/60 (6.0)
Environmental factor

el65 Assets 21/60 (35.0)

€540 Transportation services and policies 30/60 (50.0)

e535 Communication services, systems and policies 16/60 (28.0)

e575 General social support services, systems and policies 1/60 (2.0)

ICE, International Classification of Functioning, Disability and Health.
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tween exercise duration and age, K-MMSE score, K-MBI
score, PCS-8 score of the SF-8 score, or disease duration.

The most common exercise locations were the public
health centers and parks. The exercise intensity mea-
sured using the Borg scale was 10 (n=52), 8 (n=6), and 12
(n=2).

Seventeen subjects (28%) reported no barriers to ex-
ercise, with 43 (74%) indicating that they faced barriers.
The most frequently selected barriers were pain and im-
pediments in health services, systems, and policies (Table 5).

Table 4. Comparison of exercise duration and frequency
of the Korean person with disabilities (PWDs) and sub-
jects

Subject (%)  PWDs® (%)

Frequency

Daily 80.0 51.9

1-3 per week 20.0 40.5

1-3 per month 0 6.3

<10 per year 0 1.3
Duration (min)

<30 3.2 10.7

30-59 6.6 40.9

60-89 18.3 33.4

90-119 1.6 4.0

>119 70.0 11.0

*Korea Institute for Health and Social Affairs, Survey of
Disabled Status, 2011

Table 5. Barriers influencing exercise following a stroke

DISCUSSION

Most people participate in leisure activities to enhance
their mental and physical health. For stroke patients who
are unable to go back to work due to disorders caused by
their stroke, leisure activities are particularly important
[10,11]. Participation and satisfaction in leisure activi-
ties enhances QoL. Leisure activities increase physical
health, confidence, and QoL of stroke patients [12-15].
Community-based leisure activity programs enhance
QoL of stroke patients [16].

This study was conducted to investigate the status of
participation in leisure activities by patients with chronic
stroke who visited public health centers. The types and
frequency of leisure activities were significantly reduced
after the stroke. A comparison of the leisure activities
before and after stroke showed that watching concerts
or shows among the cultural activities, travelling among
the outdoor activities, meeting friends or family among
the social activities, and team sports like soccer among
the sports activities were the most significantly reduced.
However, among indoor activities, the frequencies of par-
ticipation in gardening and pet keeping decreased, but
TV watching and computer use increased.

The majority of the respondents participated in leisure
activities that require less mobility and that can be done
alone, compared to those engaged in before their stroke.
Furthermore, they were dissatisfied with this change in
their participation in post-stroke leisure activities. This
result is consistent with previous reports that stroke
patients find it difficult to participate in active leisure

ICF code ICF category title No. (%)

Body function factor

b280 Sensation of pain 32/60 (53.0)

b710 Mobility of joint functions 3/60 (5.0)

b735 Muscle tone functions 3/60 (5.0)

b740 Muscle endurance functions 1/60 (2.0)
Environmental factor

e355 Health professionals 7/60 (11.0)

€535 Communication services, systems and policies 1/60 (2.0)

e575 General social support services, systems and policies 2/60 (3.0)

€580 Health services, systems and policies 7/60 (11.0)

ICE, International Classification of Functioning, Disability and Health.
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activities [17,18]. In this study, the barriers to current
participation in leisure activities were examined based
on the ICF Core Set to determine the causes of the reduc-
tion in the frequency of leisure activities after the stroke.
The b730 muscle power function and e540 transportation
services, systems, and policies were selected as the most
prominent barriers to participation. Prior studies have
reported that participation in leisure activities is affected
by transportation availability and the support of family
and friends, and that reduced function and nervousness
over other people’s attention due to the stroke restricts
leisure activity participation [12,14].

Gait disturbance and difficulty using of public trans-
portation due to muscle weakness and a reduced sense
of balance caused by the stroke were the most significant
factors in the restriction of participation in various lei-
sure activities. Difficulty in engaging in new hobbies and
forming new relationships due to a decreased confidence
caused by muscle weakness also restricted participation
in leisure activities. In addition, a majority of the respon-
dents had stopped participating in leisure activities, such
as drinking. This change was likely to have positively af-
fected the patient’s health. However, it reduced participa-
tion in social leisure activities.

Chronic stroke patients who reported limited participa-
tion in various activities due to their deteriorated physi-
cal function after their stroke spent most of their time
staying at home or exercising in public health centers.
In this study, the mean exercise duration per visit was
156 minutes, which was longer than the mean exercise
duration of 55 minutes from the 2011 Survey of the Dis-
abled conducted by the Korea Institute for Health and
Social Affairs (KIHASA) [19]. This result contradicts a
previous finding of significantly reduced exercise dura-
tion in stroke patients [20]. The dichotomous findings
likely reflect the use of differing study populations; this
study was conducted only on chronic stroke patients who
visited the public health centers. In this study, the b280
sensation of pain among the body function factors and
the e580 health services, systems, and policies among the
environmental factors were selected as the most signifi-
cant barriers for participating in exercise. Rimmer et al.
[20] reported that the cost problem, the lack of exercise
knowledge, and the lack of an appropriate exercise place
were barriers to exercise participation in stroke patients.
Shaughnessy et al. [21] reported that confidence, expec-
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tation of outcomes, and the degree of exercise partici-
pation before the stroke affected exercise participation
after the stroke. This difference in the barriers to exercise
participation is attributed to the differences between the
community rehabilitation treatment systems of Korea
and other countries, and the fact that this study was con-
ducted on stroke patients who visited public health cen-
ters.

Presently, participation in aerobic exercises, such as
walking in the park, and the duration of their indoor mus-
cle exercises using machines increased, but participation
decreased in sport activities like soccer and badminton
performed prior to stroke. Compared to the status of pre-
stroke leisure activities, types and intensities of exercises
decreased, but overall exercise duration increased due
to the increased aerobic and muscle exercises. This was
likely because the respondents performed their aerobic
exercises and muscle exercises at a mild intensity for a
longer time in the public health centers due to the reduc-
tion of their participation in leisure activities. Subjects
replied that they performed the exercises without satis-
faction, and that they viewed aerobic exercises or muscle
exercises after their strokes as rehabilitation treatments.
These long-term exercises are likely to increase their risk
of musculoskeletal pain and to restrict their participation
in other leisure activities.

In this study, pain was judged the most significant bar-
rier to exercise participation. Pain was likely to be caused
by arthritis, central pain, spasticity, and complex regional
pain syndrome (CRPS). In another study, the rate of pain
increased after stroke, necessitating and that proper man-
agement [22]. Post-stroke pain can significantly diminish
QoL [23]. However, in this study, visiting the hospital due
to pain after a stroke was considered unnecessary, which
led to improper assessment and treatment. The majority
of the respondents considered their pain to be a natural
result of their stroke, and did not undergo accurate diag-
nosis and treatment. In addition, they showed no interest
in participating in other leisure activities. They selected
‘lack of exercise places’ and ‘lack of knowledge on how to
exercise’ as barriers to their exercise participation, and
indicated that they hoped to spend more time exercising.

A wide range of health services, such as continuous
monitoring of chronic diseases, medication, community
rehabilitation treatment, regular health examination,
various types of preventive diagnosis, and health pro-
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motion, should be required for the disabled, as should
enhancement of primary medical care for the disabled
by rehabilitation specialists who thoroughly understand
the characteristics of the disabled [24]. Thus, support
from rehabilitation specialists is required to help stroke
patients who suffer from chronic pain and who visit pub-
lic health centers for exercise participation to increase
their medical care services and learn the proper exercise
method, intensity, and duration.

Compared to the status of the respondents’ participa-
tion in leisure activities before their stroke, the number
of their post-stroke leisure activities was reduced due to
muscle weakness, limited approaches, lack of informa-
tion, and financial problems. The patients spent most
of their time daily engaged in leisure activities, such as
TV watching and exercising in the public health centers.
Financial support and institutional support for leisure
activity participation and relevant information in public
health centers are required to encourage stroke patients
in communities to participate in various leisure activi-
ties. Development of community-based leisure activity
participation programs to encourage stroke patients to
participate in leisure activities in places other than public
health centers is required to improve the QoL of chronic
stroke patients by enhancing their satisfaction with and
confidence in engaging in leisure activities, and their so-
ciability.

This study had a few limitations. First, stroke patients
who visited the Bundang-gu and Sujung-gu Public
Health Centers in Sungnam City were included in this
study without considering their level of function or cog-
nitive function differences. Thus, it is difficult to gener-
alize the results of this study. Second, the effects of the
patients’ economic status, age, gender, functional level,
and cognitive function on their leisure activities were
not considered. Further studies need to consider these
factors. Third, there was a problem with the definition of
leisure activities. The time spent exercising in the public
health center was not included in the leisure time. This
was because a majority of the respondents considered ex-
ercises to be rehabilitation treatments rather than leisure
activities, and viewed sports activities, such as soccer, as
leisure activities. Accordingly, the time spent in sports ac-
tivities was included in the leisure time in order to avoid
confusion. Fourth, without the proper assessment and
diagnosis of the patients’ pain, pain was assessed based

on the subjective symptoms disclosed by the patients.

In conclusion, this study revealed significant decreases
in the type and frequencies of the leisure activities, and
an increase in the exercise duration of chronic stroke
patients who visited public health centers in their com-
munity. These changes were associated with the subjects’
decreased QoL. Establishment of a public health policy
and services department for the provision of information
and education on proper leisure activities for chronic
stroke patients will help improve their QoL.
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