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Abstract In this study, we aimed to determine which medical conditions of the stroke patients admitted for
rehabilitation more than four weeks after onset affect caregiver burden. Participants diagnosed with stroke and
their respective primary caregivers were enrolled and assessed after an 8-week follow-up period. The areas of
evaluation for stroke patients included neurologic state, cognition, performance in daily life movements, gait,
and balance, and caregivers were evaluated in the area of burden. The evaluation was conducted at the start of
the rehabilitation course and eight weeks later. Patient caregivers were found to be under mild to moderate
burden while providing care throughout the hospitalization period. The patient's neurologic state and
cognition were correlated with caregiver burden. In the all patient and the subacute stroke patient group,
multiple regression analysis confirmed that the neurologic state and balance stability were factors that
influenced caregiver burden. Hence, we suggest that improvement in the patient's balance stability be
emphasized during the course of rehabilitation to mitigate caregiver burden.
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1. Introduction logical and economic burdens on their caregivers

[7.8]. The caregiver plays a critical role throughout

Stroke leaves sequela of both physical and cogni-
tive disabilities for affected patients [1,2]. In many
cases, such consequences gravely reduce their qual-
ity of life by limiting their performance in daily ac-
tivities and social participation [3—6]. Moreover, this

decrease in functionality also places heavy psycho-

the patient's rehabilitation, and caregiver burden
affects the patient's long-term prognosis [9,10].
Thus, simultaneous interventions are essential in
addressing caregiver burden during the ultimate re-
habilitative treatment course of stroke patients.

Caregivers are generally divided into two distinct
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groups: family caregivers and professional caregivers.
In the article, we use the word “caregiver’ to de-
scribe the people who physically take care of
patients.

In previous studies regarding caregiver burden in
the management of stroke patients, social support
[11], health status [12], economic status, age, resil-
ience, and duration period of patient care [13] were
reported as critical variables that influenced care-
giver burden. However, these factors cannot be
managed by the hospital or clinician for the benefit
of the patients. Thus, the purpose of this study is to
determine the specific medical conditions in stroke
patients that directly affect caregiver burden during

hospitalization.

2. Participants and Method

2.1 Participants and procedure

The selection criteria for study participants were
as follows: 1) subacute or chronic phase stroke di-
agnosis confirmed by brain CT or MRI, 2) greater
than four weeks since stroke onset, 3) age 18 years
or older and 4) ability to verbalize, follow in-
structions and cooperate in the evaluation. The ex-
clusion criteria were as follows: 1) difficulty under-
standing written instructions and commands due to
illiteracy, 2) diminished visual acuity, 3) hearing
loss, 4) evidence of a severe or unstable physical
disease, 5) diagnosis of underlying mental health ill-
ness including schizophrenia, delusional disorder,
and mood (affective) disorder, 6) history of ence-
phalitis, 7) history of illicit drugs or alcohol use
within the past 10 years, 8) history of cranial in-
juries that could cause loss of consciousness for
more than one hour prior to stroke, or 9) history of
metabolic encephalopathy prior to stoke onset. The
selection criteria for caregivers were as follows: 1)
family member or, 2) occupational caregivers with
prior experience in caregiving and 3) ability to
communicate, read, answer questionnaires, and
agree to fully participate in the study.

The study was conducted for a total of 8+2

weeks, during which period patients underwent
comprehensive rehabilitation. Patients and their
caregivers were evaluated before the start of treat-
ment and eight weeks following treatment. The pa-
tients were assessed in neurologic and cognitive
functioning, daily life performance, and function-

ality, and the caregiver evaluated burden

2.2 Measurements

The caregiver burden was evaluated using the
Burden Interview (BI), which has been broadly used
in recent articles [14,15]. The BI is evaluated with 22
questions. For each question, between 0 and 4
points were assigned by the subjects, and all scores
were summed. Scores from 21 to 40 are classified as
mild to moderate, from 41 to 60 as moderate to se-
vere, and from 61 to 88 as severe [16]. Neurological
evaluation of participants was accomplished using
the Korean-National Institute of Health Stroke Scale
(K-NIHSS). Cognitive function assessments were
performed using the Wechsler Adult Intelligence
Scale (Wechsler). The Korean Version of Modified
Barthel Index (K-MBI) was used to evaluate daily life
behavior , Functional Ambulation Categories (FAC)
were used for gait evaluation, and the Berg Balance

Scale (BBS) was used for balance evaluation.

2.3 Data analysis
IBM SPSS Statistics (Version 24.0) was used for

statistical analysis. The value for caregiver burden
on the caregiver was calculated as the mean and
standard deviation; the change in burden was ana-
lyzed by the Wilcoxon signed-rank test. To de-
termine the correlation of survey items for stroke
patients including the patient's neurologic state,
cognition, daily life movement, and gait and bal-
ance state with caregiver burden, a correlation
analysis was performed with the Shapiro-Wilk test,
followed by a normality test. Multiple regression
analysis was performed to determine the factors of
stroke patients that influence caregiver burden, and

the statistical significance level was set to p<0.01
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3. Results

3.1 Participants

According to the selection criteria, 60 partic-
ipants were recruited, 12 out of 60 dropped out for
following reasons: one patient had a secondary in-
farction, four patients had medical complications,
seven patients were discharged early. The remain-
ing 48 patients were selected for participation in the
study. The mean patient age was 60.4+14.9 years,
with 29 (60.4%) males and 19 (39.6%) females. The
mean duration of stroke was 12.23+ 19.13 months.
Cerebral infarction occurred in 23 patients (47.9%)
and cerebral hemorrhage occurred in 25 patients
(50.1%). The average age of the caregivers was
51.47+13.40 years old, with 14 (29.2%) males and
34 (70.8%) females. With regard to the caregiver's
relationship to the patient, 21 caregivers were spouses
(43.8%), 16 caregivers were children (33.3%), and 11
were professional caregivers (22.9%). The average

care time was 76.3 hours per week (Table 1).

Table 1. Characteristics of participants and

caregivers
[ Mean(SD) [ Percent(%)
Patient participants (N=48)
Age (years) 60.42(14.91)
Male 29 60.40
Female 19 39.60
Diagnosis
Cerebral Infarction 23 47.91
Intracranial hemorrhage 25 50.08
Duration of stroke  (months) 12.23(19.13)
Caregiver participants (N=48)
Age 51.47(13.50)
Male 14 29.20
Female 34 70.80
Relationship
Family - Spouse 21 43.80
Family - Sons & Daughters 16 33.30
Professional Caregiver 11 22.90
Caregiving  time(hour/week) 76.25(49.45)
Caregiving duration(month) 0.88(17.18)

3.2 Caregiver burden

The caregivers were found to bear a mild to mod-

erate burden by the BI before and after eight weeks

of treatment, and there was no significant differ-

ence before and after burden (Table 2).

Table 2. Changes of caregiver burden after 8 weeks
of rehabilitation

Baseline
30.33(17.66)

8 weeks
28.40(18.34)

Variables
BI(N=48)

p-value
0.196

Values are mean (SD), *p<0.05 , **p<0.01, Wilcoxon signed rank test
on difference. Burden Interview (Bl), Mild to Moderate Burden
Score(21-40), Moderate to Severe Burden Score(41-60), Severe
Burden Score(61-88).

3.3 Patient indices

When comparing the results of the initial evalua-
tion with those after eight weeks of rehabilitation in
stroke patients, the mean values for neurologic state
(K-NIHSS), cognition (Wechsler), and functionality
of daily life (K-MBI, FAC, BBS) showed significant
improvement (Fig. 1). The K-NIHSS score sig-
nificantly decreased after treatment (M= 12.81 +
12.37) compared with before treatment (M=13.96
+13.93; p=0.028 by the Friedman test). The
Wechsler memory test score significantly increased
after treatment (M=72.46+17.1) compared with be-
fore (M=76.94+21.10; p<0.001 by the Friedman
test),. The K-MBI value increased after treatment
(M=35.25+36.19) compared with before treatment
(M=41.29+437.88; p<0.001 by the Friedman test). The
FAC score was increased after treatment (M=2.60
+1.57) compared with before (M=2.79+1.71;
p=0.034 by the Friedman test). The BBS score in-
creased after treatment (M=16.65+20.62) compared
with before treatment (M=20.67+22.2; p=0.001 by
the Friedman test).

120 +

W Baseline H 8 weeks

100 1

60
40 4
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04

K-MBI

K-NIHSS  Wechsler

Fig. 1. Changes of Participant’'s Parameters after 8
weeks of rehabilitation showed significant
difference (p¢0.01).
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3.4 Relationship between changes in caregiver
burden and changes in patient indices after
eight weeks of rehabilitation

In this study, the change in each variable, which
was determined by subtracting the initial value from
the value after eight weeks of rehabilitation, was
expressed by delta (4). When examining the rela-
tionship between caregiver burden and the patient
variables, changes in the patient's neurologic state
and cognition positively correlated with the change

in caregiver burden (Table 3).

Table 3. Correlation between the changes in Bl
(4BI) of the caregivers and changes in the
patient indices after 8 weeks

. Correlation
Variables cosfficient p-value
AK-NIHSS 0.262** 0.010
AK-Wecshler 0.212* 0.038
AK-MBI -0.112 0.278
AFAC 0.069 0.503
4BBS -0.039 0.706

*p¢0.05, **p(0.01 in Spearman correlation analysis.

Multiple regression analysis was performed to an-
alyze if changes in specific factors may have im-
pacted changes in caregiver burden. The regression
model yielded a power of 20.0% for the regression
equation with the F statistic value ranging from
p<0.001 to 12.252. Changes in the BBS (t=-3.882,
p<0.001) and K-NIHSS (t=3.015, p=0.003) scores had
a significant effect on the change in the BI. Herein,
the higher the BBS score, the lower the BI, and the
lower K-NIHSS score, the lower the BI. Other varia-
bles had no significant effect on the BI (Table 4).

Table 4. Multiple regression analysis of the changes
of patients’ parameters predicting the
changes of caregivers’ burden

Variables B p-value Adjusted R’
AK-NIHSS 0.284* 0.003
AWechsler -0.020 0.837
AK-MBI 0.089 0478 0.200
AFAC 0.122 0.254
ABBS -0.366** 0.01

*0¢0.05, **p{0.01, in multiple regression analysis (Adjusted R*=0.20)

3.5 Subgroup analysis of patients

Stroke patients were divided into two groups ac-

cording to onset duration based on 6 months: sub-
acute and chronic. The relationship between the
changes in caregiver burden and the patient varia-
bles after rehabilitation were analyzed using corre-
lation analysis and multiple regression. In the sub-
acute group, improvement in the patient’s K-NIHSS
and BBS score was significantly correlated with a
decreased burden index (Table 5). As in the previous
regression analysis (Table 4), changes in the
K-NIHSS (t=5.001, p<0.001) and BBS
(t=-5.046, p<0.001) were significant factors affecting

scores

changes in caregiver burden in the subacute group.
The regression model in the subacute group yielded
a power of 49.8% for the regression equation with
an F statistic value ranging from p<0.001 to 22.834
(Table 6). In the regression analysis performed on all
patients, the standardized beta coefficients of the
K-NIHSS and BBS scores were 0.284 and -0.366 re-
spectively, and the standardized beta coefficients in
the subacute regression analysis were 0.537 and
-0.542, respectively. Comparing the absolute values
of these two values, both were greater in the sub-
acute model than in all patients. Thus, changes in
the K-NIHSS and BBS score had a greater effect on
the change in the BI in the subacute group than in

all patients.

Table 5. Correlation between the changes in Bl
(4BI) of the caregivers and changes in the
subacute (Within 6 months of onset)
patients’ indices after 8 weeks

Variables Correlation coefficient p-value
AK-NIHSS 0.411%* 0.003
AK-Wecshler -0.201 0.161
AK-MBI -0.141 0.327
AFAC 0.065 0.655
/BBS -0.297* 0.012

*¢0.05, **p<0.01 in Spearman correlation analysis.

Table 6. Multiple regression analysis of changes of
subacute patients’ parameters predicting
changes of caregivers’ burden

Variables B p-value Adjusted R?
AK-NIHSS B37** {.001
AWechsler .004 973
AK-MBI -.184 334 498
AFAC .106 339
4BBS -.b42** {.001

*0(0.05, **p¢0.01, in multiple regression analysis (Adjusted R?=0.498)
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In the chronic group, there were no particularly
correlated variables (Table 7), and an explainable

regression model was not produced.

Table 7. Correlation between changes in Bl of the
caregivers and changes in the chronic
patient indices after 8 weeks

Variables Correlation coefficient p-value
AK-NIHSS 0.155 0.302
AK-Wecshler -0.131 0.387
AK-MBI -0.019 0.898
AFAC -0.024 0.874
/BBS -0.159 0.292

*{0.05, **p¢0.01 in Spearman correlation analysis.

3.6 Subgroup analysis of caregivers

Another analysis was attempted by classifying the
subgroups of caregivers into professional caregivers
and family members, men and women, and age old-
er and younger than 65 years, but there were no
statistically significant difference. Changes in the BI
according to caregiving time and caregiving dura-

tion did not show statistically significant results.

4. Discussion

The purpose of this study was to determine which
specific medical conditions among patients admit-
ted to rehabilitation more than four weeks after the
onset of stroke directly affect caregiver burden dur-
ing hospitalization. We observed that caregivers of
stroke patients undergoing an inpatient re-
habilitation course had a mild to moderate burden,
and there were no significant changes at baseline or
eight weeks later. Patient indices after eight weeks
of rehabilitation showed significant changes, and
comprehensive improved the patient’s neurologic
state, cognition, and functionality.

Previous studies have analyzed the relationship
between caregiver burden and stroke patient varia-
bles at specific timepoints or focused on caregiver
factors through longitudinal studies [21,29,30]. In
this study, we used the change in each variable,
which was determined by subtracting the initial val-
ue from the value after eight weeks of re-

habilitation, including a time factor, and it was ex-

pressed by delta (4). The changes in the patient's
neurologic state and cognition were positively cor-
related with the changes in caregiver burden.
Among medical conditions, ability to balance and
neurologic state were observed to be the factors that
influenced the change in caregiver burden.
Caregiver burden decreased with improved patient
balance and neurologic state.

The K-NIHSS is a scale used to evaluate neuro-
logic impairment in stroke patients and to assess the
effectiveness of treatment. It consists of 11 items in-
cluding consciousness, motor function, sensory,
language, and ataxia, and the lower the score is, the
better the function [23]. In 2017, Hong et al. showed
that the higher the K-NIHSS score is, the higher the
burden of caregivers of stroke patients [24]. In this
study, the K-NIHSS score and BBS score affected the
change in caregiver burden; thus, caregiver burden
was found to increase as the patient’s neurological
condition deteriorated. The neurologic status of the
stroke patients is a significant factor that influences
caregiver burden, and comprehensive rehabilitation
is needed to improve the patient’s neurologic state.

The BBS is the most internationally used balance
assessment tool developed for the purpose of as-
sessing the risk of falls in the elderly and a strong
predictor of falls in stroke patients [25, 26]. It con-
sists of 14 rating categories including the ability to
maintain the posture, the ability to control the vol-
untary motor, and reflexes to external factors, and
the higher the score is, the better the performance.
The BBS is used to easily evaluate the balance of
stroke patients and predict independent gait [25, 27]
and has higher reliability in the evaluation of early
stroke patients [28]. Balance and gait instability are
common clinical manifestations in stroke patients
that lead to an increased risk of falls [17]. Moreover,
patients have an even higher risk as they constantly
move in rehabilitation programs [18,19]. Such falls
can increase hospital stays, interventions, and treat-
ment costs, adding to the burden on the already
stressed patients, family, caregivers, and national
economy [20]. This study highlighted that the in-
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creased risk of falling in stroke patients due to un-
derlying problems with balance instability increases
caregiver burden. The caregiver burden affects the
patient and plays a critical role in the patient's re-
habilitation and long-term prognosis [12,13]. Thus,
it is highly advantageous to actively and simulta-
neously reduce caregiver burden throughout the re-
habilitation course with emphasis placed upon pa-
tient stability in balance.

In a previous study, caregiver burden had a neg-
ative relationship with the cognition of stroke pa-
tients [31]. However, this study showed a positive
correlation between the change in the patient's
cognitive status and caregiver burden. This result
suggests that improving the patient's cognitive abil-
ity can be a burden on the caregiver, and it can be
inferred that caregiver burden may increase as the
patient's requests increase.

We divided the subjects into subacute and chron-
ic groups. When analyzing patients in the subacute
group, similar to the previous analysis of the entire
patient group, K-NIHSS and BBS scores were identi-
fied as factors affecting caregiver burden. Each fac-
tor had a greater influence on caregiver burden in
the subacute patient group than in the entire pa-
tient group. Therefore, emphasizing balance train-
ing during inpatient rehabilitation to decrease care-
giver burden and yield a better prognosis might be
more effective in subacute stroke. In the chronic
group, an analysis was impossible because a sig-
nificant regression model was not created, which
may have been due to the small number of patients
included in the group.

There are several limitations in this study. First,
there was only a small group of participants in this
study. Second, the psychiatric scales of the patients
were not included. Third, we used only the BI to in-
vestigate caregiver burden. In a further study, suffi-
cient recruitment and various scales should be used

for analysis.

5. Conclusion

The balance stability and neurologic state of
stroke patients during hospitalization influences
caregiver burden; the better the balance ability and
neurologic state of patients is, the lower the care-
giver burden. Thus, rehabilitation of these stroke
patients should involve not only comprehensive re-
habilitation but also balance training early on in
their course of treatment to decrease caregiver
burden. If caregiver burden is expected to increase
due to poor balance stability, active interventions to
relieve the stress on the caregiver will be necessary.
Further research in this area is warranted to sub-
stantiate generalizability across stroke management

and rehabilitation centers.

REFERENCES

[1] Tatemichi, T. K., Desmond, D. W., Stern, Y., Paik,
M., Sano, M., & Bagiella, E. (1994). Cognitive im-
pairment after stroke: frequency, patterns, and re-
lationship to functional abilities. Journal of neu-
rology, neurosurgery, and psychiatry, 57(2), 202-
207. https://doi.org/10.1136/jnnp.57.2.202

[2] Barba, R., Martinez-Espinosa, S., Rodriguez-Garcia,
E., Pondal, M., Vivancos, J., & Del Ser, T. (2000).
Poststroke dementia : clinical features and risk
factors. Stroke, 31(7), 1494-1501.
https://doi.org/10.1161/01.str.31.7.1494

[3] Shimoda, K., & Robinson, R. G. (1998). The rela-
tionship between social impairment and recovery
from stroke. Psychiatry, 61(2), 101-111.
https://doi.org/10.1080/00332747.1998.11024821

[4] Anderson, C. S., Linto, J., & Stewart-Wynne, E. G.
(1995). A population-based assessment of the im-
pact and burden of caregiving for long-term stroke
survivors. Stroke, 26(5), 843-849.
https://doi.org/10.1161/01.str.26.5.843

[5] Mayo, N. E., Wood-Dauphinee, S., Coté, R.,
Durcan, L., & Carlton, J. (2002). Activity, partic-
ipation, and quality of life 6 months poststroke.
Archives of physical medicine and rehabilitation,
83(8), 1035-1042.
https://doi.org/10.1053/apmr.2002.33984

[6] Zinn, S., Dudley, T. K., Bosworth, H. B., Hoenig, H.
M., Duncan, P. W., & Horner, R. D. (2004). The ef-
fect of poststroke cognitive impairment on re-
habilitation process and functional outcome.



Factors Influencing Caregiver Burden During Rehabilitation of Stroke Patients

33

Archives of physical medicine and rehabilitation,
85(7), 1084-1090.
https://doi.org/10.1016/j.apmr.2003.10.022

Kim ES, Oh JK, Lee SY, Kim SY, Kim HY. (1997).
Evaluation of family function in the in patient of
rehabilitation medicine department with impair-
ment of activity of daily function. ] Korean Acad

Fam Med, 18(3), 336-344.

Vincent, C., Desrosiers, J., Landreville, P., Demers,
L., & BRAD group (2009). Burden of caregivers of
people with stroke: evolution and predictors.
Cerebrovascular diseases (Basel, Switzerland),
27(5), 456-464.
https://doi.org/10.1159/000210092

Dennis, M., O'Rourke, S., Lewis, S., Sharpe, M., &
Warlow, C. (1998). A quantitative study of the
emotional outcome of people caring for stroke
survivors. Stroke, 29(9), 1867-1872.
https://doi.org/10.1161/01.str.29.9.1867

Gwak, Y. O., Kim, Y. S., & Seo, K. H. (2008).
Factors of stress responses and quality of life
among stroke patients’ family caregivers: focused
on ADL and social supports. Korean Journal of
Stress Research, 16(3), 261-269.

Han, J.-H., & Park, Y.-H. (2012). Caregiver's
Burden and Quality of Life of Male Spouses with
Stroke Wives. Korean Journal of Adult Nursing.
Korean Society of Adult Nursing, 24(6),615-626.
https://doi.org/10.7475/kjan.2012.24.6.615

Kim, N.-H., Tae, Y.-S., Choi, Y.-S., & Bae, J.-H.
(2016). Influencing Factors on Stress in Caregivers
of Stroke Patients Being Admitted in Rehabilitation
Centers. Journal of the Korea Academia-Industrial
cooperation Society. The Korea Academia-
Industrial Cooperation Society. 17(2),188-201.
https://doi.org/10.5762/kais.2016.17.2.188

Marigold, D. S., & Eng, J. J. (2006). The relation-
ship of asymmetric weight-bearing with postural
sway and visual reliance in stroke. Gait & posture,
23(2), 249-255.
https://doi.org/10.1016/j.gaitpost.2005.03.001

Zarit, S. H., Reever, K. E., & Bach-Peterson, J.
(1980). Relatives of the impaired elderly: correlates
of feelings of burden. The Gerontologist, 20(6),
649-655. https://doi.org/10.1093/geront/20.6.649

Bédard, M., Molloy, D. W., Squire, L., Dubois, S.,
Lever, J. A., & O'Donnell, M. (2001). The Zarit
Burden Interview: a new short version and screen-
ing version. The Gerontologist, 41(5), 652-657.
https://doi.org/10.1093/geront/41.5.652

Tyson, S. F., Hanley, M., Chillala, J., Selley, A., &
Tallis, R. C. (2006). Balance disability after stroke.

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[271

Physical therapy, 86(1), 30-38.
https://doi.org/10.1093/ptj/86.1.30

Chun, C. S., Choi, K. H., & Chun, M. H. (1999).
Patient Falls in Stroke Rehabilitation. Journal of
Korean Academy of Rehabilitation Medicine,
23(5), 905-912.

Kang, T. D., Hwang, J. H., & Jang, K. E. (1997). The
Factors Associated with Fall in the Stroke Patients.
Journal of the Korean Academy of Rehabilitation
Medicine, 21(2), 269-275.

Kim, C. G., & Suh, M. J. (2002). An analysis of fall
incidence rate and its related factors of fall in
inpatients. Journal of Korean Society Quality
Assurance Health Care, 9(2), 210.

Joshi, K. N., John, A. J., Ramamurthy, R., & Mehta,
N. S. (2020). Disability and its relationship with
caregiver burden among stroke survivors: A
cross-sectional study. Website: www. ijpot. com,
14(02), 287.
https://doi.org/10.37506/ijpot.v14i2.2616

Oh, H. M., Im, S., Ko, Y. A., Ko, S. B., & Park, G. Y.
(2013). The sitting-unsupported balance score as
an early predictor of functional prognosis in stroke
patients: a pilot study. Annals of Rehabilitation
Medicine, 37(2), 241-246.
https://doi.org/10.5535/arm.2013.37.2.241

Powers, W. J., Rabinstein, A. A., Ackerson, T.,
Adeoye, O. M., Bambakidis, N. C., Becker, K., &
American Heart Association Stroke Council.
(2019). Guidelines for the early management of
patients with acute ischemic stroke: 2019 update
to the 2018 guidelines for the early management
of acute ischemic stroke: a guideline for health-
care professionals from the American Heart
Association/American Stroke Association. Stroke,
50(12), e344-e418.
https://doi.org/10.1161/STR.0000000000000211

Hong, S. E., Kim, C. H., Kim, E. J., Joa, K. L., Kim,
T. H., Kim, S. K. & Jung, H. Y. (2017). Effect of a
caregiver's education program on stroke rehabili-
tation. Annals of rehabilitation medicine, 41(1),
16-24. https://doi.org/10.5535/arm.2017.41.1.16

Berg, K. O. (1992). Measuring balance in the
Elderly: Validation of an Instruments. Can J Public
Health, 83, S7-S11.

Maeda, N., Urabe, Y., Murakami, M., Itotani, K., &
Kato, J. (2015). Discriminant analysis for predictor
of falls in stroke patients by using the Berg Balance
Scale. Singapore medical journal, 56(5), 280.
https://doi.org/10.11622/smed;.2015033

Bogle Thorbahn, L. D., & Newton, R. A. (1996). Use
of the Berg Balance Test to predict falls in elderly



34

MASTAT H20H HM11&

)
)

71
(=]

£ 0] (Yu-Mi Kim)

persons. Physical therapy, 76(6), 576-583.
https://doi.org/10.1093/ptj/76.6.576

Flansbjer, U. B., Holmbick, A. M., Downham, D.,
Patten, C., & Lexell, J. (2005). Reliability of gait
performance tests in men and women with hemi-
paresis after stroke. Journal of rehabilitation med-
icine, 37(2), 75-82.
ps://doi.org/10.1080/16501970410017215

Hu, P., Yang, Q., Kong, L., Hu, L., & Zeng, L.
(2018). Relationship between the anxiety/depression
and care burden of the major caregiver of stroke
patients. Medicine, 97(40).
https://doi.org/10.1097/MD.0000000000012638

Caro, C. C., Costa, J. D., & Da Cruz, D. M. C.
(2018). Burden and quality of life of family care-
givers of stroke patients. Occupational therapy in
health care, 32(2), 154-171.
https://doi.org/10.1080/07380577.2018.1449046

Choi-Kwon, S., Kim, H. S., Kwon, S. U., & Kim, J.
S. (2005). Factors affecting the burden on care-
givers of stroke survivors in South Korea. Archives
of physical medicine and rehabilitation, 86(5),
1043-1048.
https://doi.org/10.1016/j.apmr.2004.09.013

sl

< 20174 2¥ :
é—%ﬂ(gliw)
20204 3¢ :
HAEAE)

et o et

Syt ojzioyst

»

- gaRof: WA, ZEAANE
* E-Mail : kmsq23@gmail.com

| (Seung—-Min Baek)

rl:l

st £

AAg)

=, =271

+ 20184 24 :

<2021 9¥ :

- PyEo}: HAYAY, ZEAANY

* E-Mail : crushmgzone@hanmaﬂ net

Lt & & (Yeong-Il Na)

e

=2, =21

+ 20154 2¢ .
9 (9JstAh

of : ol THAANE

* E-Mail : goldenlining95@gmail.com20174d

£ 2 2 (Yong-Soon Yoon)

+20114 2¢

ofstay

o 31
qul

* E-Mail : gvedr@daum.net

+ 19944 2¢ : f
Climi I
of

R
Aok ofshas
Fdojsta olsioyst
[al2)
Aoista olsjoyet
R
FthetaL ojutest

AT, Aot HF)
£ 20029 39~ : Y AP

HEok: 2544 55, &oMig, 2=7)7]



