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Objective  To perform a translation and cross-cultural adaptation of the Cardiac Rehabilitation Barriers Scale (CRBS) for 

use in Korea, followed by psychometric validation. The CRBS was developed to assess patients’ perception of the degree to 

which patient, provider and health system-level barriers affect their cardiac rehabilitation (CR) participation.

Methods  The CRBS consists of 21 items (barriers to adherence) rated on a 5-point Likert scale. The first phase was to 

translate and cross-culturally adapt the CRBS to the Korean language. After back-translation, both versions were reviewed 

by a committee. The face validity was assessed in a sample of Korean patients (n=53) with history of acute myocardial 

infarction that did not participate in CR through semi-structured interviews. The second phase was to assess the construct 

and criterion validity of the Korean translation as well as internal reliability, through administration of the translated version 

in 104 patients, principle component analysis with varimax rotation and cross-referencing against CR use, respectively.

Results  The length, readability, and clarity of the questionnaire were rated well, demonstrating face validity. Analysis 

revealed a six-factor solution, demonstrating construct validity. Cronbach’s alpha was greater than 0.65. Barriers rated 

highest included not knowing about CR and not being contacted by a program. The mean CRBS score was significantly 

higher among non-attendees (2.71±0.26) than CR attendees (2.51±0.18) (p<0.01).

Conclusion  The Korean version of CRBS has demonstrated face, content and criterion validity, suggesting it may be useful 

for assessing barriers to CR utilization in Korea.
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INTRODUCTION

Cardiovascular disease is one of the leading causes of 
death, and in Korea, deaths attributed to coronary artery 
disease are rising [1]. Cardiac rehabilitation (CR) is pre-
scribed for patients with cardiac disease for secondary 
prevention, based on evidence that participation in CR 
reduces cardiovascular mortality when compared with 
patients not participating in CR [2]. Although the benefit 
of CR is well established, many cardiac patients do not 
attend CR [3]. Patient, provider, and health system-level 
barriers to CR utilization have been identified in the lit-
erature [4]. 

The English-language CRBS was developed to assess 
barriers to participation and adherence [5]. The items 
were developed based on literature review of multi-
level barriers, and administered in a sample of cardiac 
patients to establish psychometric properties. The final 
version consists of 21 items, of which CR candidates are 
asked to rate their level of agreement with each item on a 
5-point Likert scale, with response options ranging from 
1 ‘strongly disagree’ to 5 ‘strongly agree’. Higher scores in-
dicate stronger barriers to CR participation or adherence. 
The CRBS consists of four subscales: perceived need for 
CR/health care factors (9 items), logistic factors (5 items), 
conflict with work schedule/time (3 items), and comor-
bidities/functional status (4 items). 

The CRBS has also been validated in the Brazilian Por-
tuguese language [6], and translated but not validated in 
French, Spanish, Punjabi and Chinese [7]. To the authors’ 
knowledge, the CRBS has not been translated into Ko-
rean. The purpose of this study is to perform a translation 
and cross-cultural adaptation of the CRBS for use in Ko-
rea, followed by psychometric validation. 

MATERIALS AND METHODS

This study is comprised of two parts: (1) translation and 
cross-cultural adaptation of the original English version 
of CRBS instrument into the Korean language and (2) 
the test of the psychometric properties of CRBS Korean 
language version (CRBS-K). The process of translation 
and cross-cultural adaptation of the CRBS to Korean was 
based on the 10 steps as described in the International 
Society for Pharmacoeconomics and Outcomes Research 
(ISPOR) Patient-Reported Outcomes Translation and 

Linguistic Validation Task Force guidelines [8]. The Insti-
tutional Review Board (IRB) of Seoul National University 
Bundang Hospital (IRB No. B-1508/312-119) and Kang-
won National University Hospital (IRB No. KNUH-2016-
09-014-001) approved this study protocol.

Translation of the CRBS
The first step was translation. The original version of 

the CRBS was initially forward-translated from English 
into Korean. The translations were performed indepen-
dently by two translators that were native speakers of the 
Korean language. One of the translators had no medi-
cal background and the other translator was part of the 
medical team that participated in the study. These two 
translations were reviewed, and few discrepancies were 
reconciled by consensus. A synthesis version was cre-
ated. The reconciled Korean version was back-translated 
into English by two bilingual native English speakers, that 
were Korean-Americans fluent in Korean (one transla-
tor was medical personnel, and the other translator was 
non-medical personnel), blinded to the original English 
version. An expert committee consisting of health pro-
fessionals, translators, and linguists reviewed the source 
version and the back-translation for inequivalences, and 
adapted them to the most fitting meaning in Korean. This 
version was reviewed relative to linguistic and cultural 
qualities, by the expert committee. Discrepancies were 
resolved by consensus to achieve conceptual equivalence 
with the original questionnaire. 

This pre-final version was field-tested in 53 Korean 
patients at Kangwon National University Hospital, for 
the cognitive debriefing phase. The authors used quali-
tative semi-structured interviews to ask patients about 
the questionnaire and their understanding of the ques-
tions. Interviewees were patients admitted because of 
acute myocardial infarction, underwent percutaneous 
coronary intervention (PCI) and had no problems with 
communicating (e.g., severe cognitive impairment, un-
stable medical condition). They were educated about CR 
by the coordinator according to the clinical pathway for 
acute myocardial infarction and interviews for cognitive 
debriefing were conducted after CR education during the 
admission period. Gender and age were recorded, as well 
as time necessary to complete the questionnaire. The 
semi-structured interview was based on eight questions 
(as listed in Table 1). All the questions were answered on 
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a visual analogue scale (VAS) of 100 mm: ‘0’ means not 
useable at all and ‘100’ means very useable [9]. After cog-
nitive debriefing, ambiguous expressions were modified 
via discussion. This final CRBS-K was reviewed by the 
expert committee.

Test of psychometric properties and statistical analyses
Psychometric analyses were performed to assess the 

Korean version of the CRBS in a Korean sample (n=104 
from Seoul National University Bundang Hospital). Par-
ticipants consisted of cardiac inpatients diagnosed with 
acute myocardial infarction that underwent PCI. Patients 
were automatically referred to the department of reha-
bilitation medicine during the admission period and 
educated for CR program by the designated coordinator. 
CRBS was checked in patients referred for CR by the CR 
coordinator during admission. If patients agreed to par-
ticipate in phase II of the CR program, they visited the 
outpatient clinic and were educated about the CR pro-
gram a second time by the physiatrist one week after dis-
charge. The symptom-limited cardiopulmonary exercise 
test (CPET) was arranged in 2 to 3 weeks, if participants 
did not have contraindications for symptom-limited 
CPET. After the symptom-limited CPET, patients visited 
the outpatient clinic the same day and an adequate exer-
cise program was prescribed. Waiting time for monitored 
hospital-based phase II CR program after symptom-lim-
ited CPET was usually within 1 week and the start of CR 
program was delayed due to the patient’s situation and 
not due to a limit in availability of the CR facility. Patients 
that attended one or more phase II hospital based moni-
tored CR sessions within three months of discharge were 
considered CR attendees. Patients usually had to pay 

costs for CR and costs were not covered by the national 
insurance system. Home-based CR program was not pro-
vided to the subjects in our study.

Information about age, sex, education level, body mass 
index, ejection fraction, smoking status, work status, 
family history of coronary heart disease, past medical 
history of diabetes, hypertension and hypercholesterol-
emia was collected from subjects using interviews during 
admission or from the medical chart review. 

The psychometric properties tested were as follows: (1) 
factor structure/construct validity through factor analy-
sis, (2) internal consistency of identified factors, (3) cri-
terion validity relative to CR participation. The construct 
validity was assessed through principle components 
analysis, and the factor structure rotated using orthogo-
nal rotations (varimax). The suitability of factor analysis 
was determined by the Kaiser-Meyer-Olkin (KMO) mea-
sure of sampling adequacy, and Bartlett’s sphericity test 
was also conducted. KMO values greater than 0.6 were 
acceptable. Factors with eigenvalues greater than 1.0 
were extracted according to the Kaiser-Guttman criterion 
[10]. After factors were selected, a correlation matrix was 
generated using varimax rotation with Kaiser normaliza-
tion. Factor loadings greater than 0.40 on only one factor 
were interpreted [11]. If an item loaded on multiple fac-
tors, then the factor with the highest loading was consid-
ered for interpretation. The internal consistency of the 
subscales was tested with Cronbach’s alpha. Values ≥0.7 
were considered satisfactory. To assess the criterion va-
lidity of the CRBS, independent samples t-tests were used 
to assess differences in mean total CRBS scores between 
CR attendees and non-attendees. Baseline characteristics 
were compared between CR attendees and non-attend-

Table 1. Subjects’ opinion about the usability of the CRBS-K (n=53)

Value
1 Is the questionnaire, in your opinion, useful to assess “barriers to cardiac rehabilitation”? 74.1±13.4

2 Do you feel that the questionnaire asks about your barriers to cardiac rehabilitation? 73.6±14.1

3 What is your opinion about the length of the questionnaire? 74.8±16.7

4 Are the questions stated in a clear way? 71.0±14.4

5 Is the questionnaire well organized? 73.2±12.7

6 What is your feeling about the readability of the questionnaire? 80.7±14.2

7 What is your opinion about the difficulty of filling-in the questionnaire? 78.5±14.1

8 What is your opinion about the layout of the questionnaire? 71.8±14.1

Values are presented as mean±standard deviation and rated on a visual analogue scale from 0 to 100.
CRBS-K, Korean version of the Cardiac Rehabilitation Barriers Scale.
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ees using independent t-test for continuous variables 
and chi-square test for categorical variables. SPSS ver. 21 
(IBM, Armonk, NY, USA) was used for analysis. The level 
of significance for all tests was set at 0.05. 

RESULTS

Translation and cultural adaptation
During the harmonization process for cross-cultural 

adaptation, all barrier items were applicable for the Kore-
an context, therefore the Korean version of the CRBS also 
consisted of 21 items. During the translation and cross-
cultural adaptation process, some items of CRBS required 
careful discussion to ensure the meaning was accurately 
translated. During face validation, many Korean patients 
considered ‘my doctor’ to be the resident in charge or 
consulting rehabilitation doctor. Therefore, we modified 
the term ‘my doctor’ to read ‘my cardiologist or thoracic 
surgeon’ in item CRBS_16. In both hospitals, CR referral 
is automatically conducted during the admission period 
in accordance with the established institutional pathway 
between the cardiac and rehabilitation departments, and 
there is minimal delay from admission to referral. There-
fore, we modified the CRBS_20 to “it took too long to start 
the outpatient program after referral.” These translation 
and adaptation issues were discussed to achieve con-
sensus. In the cognitive debriefing phase, 53 patients (38 

[71.7%] male; mean age, 67.0±12.6 years) were asked to 
fill in the CRBS-K and the questionnaire assessing their 
understanding of the questions. The CRBS-K took less 
than 10 minutes to complete. Patients found the length, 
the readability, and the clarity of the CRBS-K satisfac-
tory. The questionnaire was considered by patients to 
have a good layout and to be clearly organized (Table 1). 
In summary, 21 items were translated and validated (see 
Appendix 1). 

Characteristics of the subjects
A total of 104 patients participated, of which 64 (61.5%) 

patients attended one or more CR sessions after discharge 
(i.e., attendees). CR attendees were significantly more of-
ten male and younger than non-attendees (Table 2). 

Psychometric validation and statistical analyses
Construct validity was assessed using principle com-

ponents analysis. The KMO value was 0.628 and Barlett’s 
test was significant (p<0.05). Six factors with eigenvalues 
greater than 1.0 were extracted, that explained 68.8% of 
total variance. Eigenvalue and percent of variance ex-
plained by each factor are listed in Table 2. The first factor 
reflects comorbidity/functional limitations. The second 
factor reflects perceiving other aspects of life as more sig-
nificant than CR (i.e., work/time conflicts). The third fac-
tor consists of external factors impacting a patient (physi-

Table 2. Baseline characteristics of subjects included in psychometric validation analysis

Total
(n=104)

CR attendee
(n=64)

CR non-attendee
(n=40)

p-valuea)

Age (yr) 61.7±12.6 59.3±11.9 65.6±12.9 0.01

Sex (female) 86 (82.7) 57 (89.1) 29 (72.5) 0.04

Education (<high school) 31 (29.8) 17 (26.6) 14 (35.0) 0.39

Work status (full or part-time) 61 (58.7) 42 (65.6) 19 (47.5) 0.10

Ejection fraction (%) 53.0±10.5 53.7±10.7 51.9±10.2 0.41

Body mass index (kg/m2) 25.2±3.2 25.3±3.0 25.1±3.6 0.84

History of diabetesb) 26 (25.0) 10 (15.6) 16 (40.0) 0.01

Family history of CHDb) 12 (11.7) 7 (10.9) 5 (12.5) 0.76

History of hypertensionb) 54 (51.9) 29 (45.3) 25 (62.5) 0.11

History of hyperlipidemiab) 12 (11.5) 7 (10.9) 5 (12.5) 1.00

Smoking status (current smoking)b) 35 (33.7) 19 (29.7) 16 (40.0) 0.29

Values are number (%) unless otherwise indicated.
CR, cardiac rehabilitation; CHD, coronary heart disease.
a)Independent t-test or chi-square test.
b)Presents self-report data.



Sora Baek, et al.

862 www.e-arm.org

Ta
bl

e 
3.

 M
ax

im
u

m
 li

ke
lih

oo
d

 fa
ct

or
 a

n
al

ys
is

, p
er

ce
n

ta
ge

 o
f v

ar
ia

n
ce

, a
n

d
 e

ig
en

va
lu

es
 o

f e
ac

h
 fa

ct
or

 (
n

=
10

4)

Fa
ct

or
 1

Fa
ct

or
 2

Fa
ct

or
 3

Fa
ct

or
 4

Fa
ct

or
 5

Fa
ct

or
 6

C
R

B
S 

it
em

   
C

R
B

S_
13

 …
 I 

d
on

’t
 h

av
e 

th
e 

en
er

gy
0.

86
1

   
C

R
B

S_
14

 …
 o

th
er

 h
ea

lt
h

 p
ro

b
le

m
s 

p
re

ve
n

t m
e 

fr
om

 g
oi

n
g

0.
83

6

   
C

R
B

S_
09

 …
 I 

fi
n

d
 e

xe
rc

is
e 

ti
ri

n
g 

or
 p

ai
n

fu
l

0.
77

4

   
C

R
B

S_
04

 …
 o

f f
am

ily
 r

es
p

on
si

b
ili

ti
es

0.
76

   
C

R
B

S_
15

 …
 I 

am
 to

o 
ol

d
0.

49
7

   
C

R
B

S_
12

 …
 o

f w
or

k 
re

sp
on

si
b

ili
ti

es
0.

85
9

   
C

R
B

S_
11

 …
 o

f t
im

e 
co

n
st

ra
in

ts
0.

83
9

   
C

R
B

S_
06

 …
 I 

d
on

’t
 n

ee
d

 C
R

0.
78

9

   
C

R
B

S_
18

 …
 I 

ca
n

 m
an

ag
e 

m
y 

h
ea

rt
 p

ro
b

le
m

 o
n

 m
y 

ow
n

0.
72

5

   
C

R
B

S_
17

 …
 m

an
y 

p
eo

p
le

 w
it

h
 h

ea
rt

 p
ro

b
le

m
s 

d
on

’t
 g

o,
 a

n
d

 th
ey

 a
re

 fi
n

e
0.

84
8

   
C

R
B

S_
16

 …
 m

y 
ca

rd
io

lo
gi

st
 o

r 
th

or
ac

ic
 s

u
rg

eo
n

 d
id

 n
ot

 fe
el

 it
 w

as
 n

ec
es

sa
ry

0.
81

5

   
C

R
B

S_
08

 …
 s

ev
er

e 
w

ea
th

er
0.

75
7

   
C

R
B

S_
10

 …
 tr

av
el

0.
73

8

   
C

R
B

S_
01

 …
 o

f d
is

ta
n

ce
0.

81
2

   
C

R
B

S_
02

 …
 o

f c
os

t
0.

69
4

   
C

R
B

S_
03

 …
 o

f t
ra

n
sp

or
ta

ti
on

 p
ro

b
le

m
s

0.
68

6

   
C

R
B

S_
20

 …
 it

 to
ok

 to
o 

lo
n

g 
to

 s
ta

rt
 th

e 
ou

tp
at

ie
n

t p
ro

gr
am

 a
ft

er
 r

ef
er

ra
l

0.
84

7

   
C

R
B

S_
21

 …
 I 

p
re

fe
r 

to
 ta

ke
 c

ar
e 

of
 m

y 
h

ea
lt

h
 a

lo
n

e,
 n

ot
 in

 a
 g

ro
u

p
0.

77
4

   
C

R
B

S_
19

 …
 I 

th
in

k 
I w

as
 r

ef
er

re
d

, b
u

t t
h

e 
re

h
ab

 p
ro

gr
am

 d
id

n
’t

 c
on

ta
ct

 m
e

0.
59

5

   
C

R
B

S_
05

 …
 I 

d
id

n
’t

 k
n

ow
 a

b
ou

t C
R

0.
55

6

   
C

R
B

S_
07

 …
 I 

al
re

ad
y 

ex
er

ci
se

 a
t h

om
e,

 o
r 

in
 m

y 
co

m
m

u
n

it
y

0.
85

8

E
xt

ra
ct

io
n

 s
u

m
s 

of
 s

q
u

ar
es

 lo
ad

in
gs

a)

   
E

ig
en

va
lu

e
4.

29
9

3.
10

6
2.

65
7

1.
83

1
1.

40
3

1.
15

9

   
V

ar
ia

n
ce

 e
xp

la
in

ed
 (

%
)

20
.4

7
14

.7
91

12
.6

51
8.

71
8

6.
68

5.
51

7

R
ot

at
io

n
 s

u
m

s 
of

 s
q

u
ar

es
 lo

ad
in

gs
b

)

   
E

ig
en

va
lu

e
3.

37
8

2.
88

6
2.

81
7

2.
07

1
2.

04
6

1.
25

5

   
V

ar
ia

n
ce

 e
xp

la
in

ed
 (

%
)

16
.0

87
13

.7
44

13
.4

16
9.

86
9.

74
3

5.
97

7

R
el

ia
b

ili
ty

c)
0.

82
7

0.
82

5
0.

80
7

0.
72

7
0.

64
7

-

C
R

B
S-

K
, K

or
ea

n
 v

er
si

on
 o

f t
h

e 
C

ar
d

ia
c 

R
eh

ab
ili

ta
ti

on
 B

ar
ri

er
s 

Sc
al

e;
 C

R
, c

ar
d

ia
c 

re
h

ab
ili

ta
ti

on
.

a)
E

xt
ra

ct
io

n
 m

et
h

od
: p

ri
n

ci
p

al
 c

om
p

on
en

t a
n

al
ys

is
.

b
) R

ot
at

io
n

 m
et

h
od

: v
ar

im
ax

 w
it

h
 K

ai
se

r 
n

or
m

al
iz

at
io

n
.

c)
R

el
ia

b
ili

ty
 m

et
h

od
: C

ro
n

b
ac

h'
s 

al
p

h
a.



Translation and Validation of the CRBS-Korean

863www.e-arm.org

Ta
bl

e 
4.

 M
ea

n
 C

R
B

S-
K

 s
co

re
s 

by
 C

R
 p

ar
ti

ci
p

at
io

n
 s

ta
tu

s 
(n

=
10

4)

To
ta

l
(n

=
10

4)
C

R
 a

tt
en

de
es

(n
=

64
)

C
R

 n
on

- 
at

te
n

de
e 

(n
=

40
)

t
p-

va
lu

ea)

C
R

B
S 

it
em

   
C

R
B

S_
01

…
 o

f d
is

ta
n

ce
2.

56
±

0.
78

2.
52

±
0.

77
2.

61
±

0.
80

0.
52

8
0.

60

   
C

R
B

S_
02

…
 o

f c
os

t
2.

46
±

0.
66

2.
30

±
0.

53
2.

75
±

0.
77

3.
42

8
<0

.0
1

   
C

R
B

S_
03

…
 o

f t
ra

n
sp

or
ta

ti
on

 p
ro

b
le

m
s

2.
42

±
0.

67
2.

23
±

0.
50

2.
74

±
0.

80
3.

93
6

<0
.0

1

   
C

R
B

S_
04

…
 o

f f
am

ily
 r

es
p

on
si

b
ili

ti
es

2.
45

±
0.

72
2.

17
±

0.
42

2.
90

±
0.

88
5.

62
7

<0
.0

1*

   
C

R
B

S_
05

…
 I 

d
id

n
’t

 k
n

ow
 a

b
ou

t C
R

3.
91

±
0.

40
3.

86
±

0.
50

4.
00

±
0.

00
1.

76
9

0.
08

   
C

R
B

S_
06

…
 I 

d
on

’t
 n

ee
d

 C
R

2.
14

±
0.

37
2.

03
±

0.
18

2.
30

±
0.

52
3.

75
9

<0
.0

1

   
C

R
B

S_
07

…
 I 

al
re

ad
y 

ex
er

ci
se

 a
t h

om
e,

 o
r 

in
 m

y 
co

m
m

u
n

it
y

2.
87

±
0.

75
2.

95
±

0.
74

2.
74

±
0.

75
-1

.3
58

0.
18

   
C

R
B

S_
08

…
 s

ev
er

e 
w

ea
th

er
2.

48
±

0.
54

2.
50

±
0.

56
2.

45
±

0.
50

-0
.4

58
0.

65

   
C

R
B

S_
09

…
 I 

fi
n

d
 e

xe
rc

is
e 

ti
ri

n
g 

or
 p

ai
n

fu
l

2.
41

±
0.

68
2.

29
±

0.
58

2.
59

±
0.

79
2.

19
2

0.
03

   
C

R
B

S_
10

…
 tr

av
el

2.
19

±
0.

44
2.

21
±

0.
48

2.
15

±
0.

37
-0

.6
18

0.
54

   
C

R
B

S_
11

…
 o

f t
im

e 
co

n
st

ra
in

ts
2.

39
±

0.
65

2.
32

±
0.

59
2.

51
±

0.
73

1.
46

5
0.

15

   
C

R
B

S_
12

…
 o

f w
or

k 
re

sp
on

si
b

ili
ti

es
2.

34
±

0.
64

2.
28

±
0.

59
2.

45
±

0.
71

1.
24

8
0.

22

   
C

R
B

S_
13

…
 I 

d
on

’t
 h

av
e 

th
e 

en
er

gy
2.

26
±

0.
56

2.
13

±
0.

43
2.

43
±

0.
66

1.
99

8
0.

05

   
C

R
B

S_
14

…
 o

th
er

 h
ea

lt
h

 p
ro

b
le

m
s 

p
re

ve
n

t m
e 

fr
om

 g
oi

n
g

2.
28

±
0.

66
2.

08
±

0.
38

2.
59

±
0.

85
4.

04
<0

.0
1

   
C

R
B

S_
15

…
 I 

am
 to

o 
ol

d
2.

48
±

0.
74

2.
40

±
0.

71
2.

64
±

0.
78

1.
46

7
0.

15

   
C

R
B

S_
16

…
 m

y 
ca

rd
io

lo
gi

st
 o

r 
th

or
ac

ic
 s

u
rg

eo
n

 d
id

 n
ot

 fe
el

 it
 w

as
 n

ec
es

sa
ry

2.
21

±
0.

46
2.

19
±

0.
39

2.
25

±
0.

54
0.

67
9

0.
50

   
C

R
B

S_
17

…
 m

an
y 

p
eo

p
le

 w
it

h
 h

ea
rt

 p
ro

b
le

m
s 

d
on

’t
 g

o,
 a

n
d

 th
ey

 a
re

 fi
n

e
2.

18
±

0.
39

2.
16

±
0.

37
2.

23
±

0.
42

0.
87

7
0.

38

   
C

R
B

S_
18

…
 I 

ca
n

 m
an

ag
e 

m
y 

h
ea

rt
 p

ro
b

le
m

 o
n

 m
y 

ow
n

2.
22

±
0.

48
2.

08
±

0.
33

2.
43

±
0.

59
3.

76
2

<0
.0

1

   
C

R
B

S_
19

…
 I 

th
in

k 
I w

as
 r

ef
er

re
d

, b
u

t t
h

e 
re

h
ab

 p
ro

gr
am

 d
id

n
’t

 c
on

ta
ct

 m
e

3.
87

±
0.

39
3.

85
±

0.
40

3.
90

±
0.

38
0.

53
0.

60

   
C

R
B

S_
20

…
 it

 to
ok

 to
o 

lo
n

g 
to

 s
ta

rt
 th

e 
ou

tp
at

ie
n

t p
ro

gr
am

 a
ft

er
 r

ef
er

ra
l

2.
98

±
0.

14
2.

97
±

0.
18

3.
00

±
0.

00
1.

13
4

0.
26

   
C

R
B

S_
21

…
 I 

p
re

fe
r 

to
 ta

ke
 c

ar
e 

of
 m

y 
h

ea
lt

h
 a

lo
n

e,
 n

ot
 in

 a
 g

ro
u

p
2.

96
±

0.
24

2.
92

±
0.

27
3.

03
±

0.
16

2.
19

7
0.

03

M
ea

n
 to

ta
l s

co
re

2.
58

±
0.

23
2.

51
±

0.
18

2.
71

±
0.

26
4.

67
8

<0
.0

1

Fa
ct

or
 1

 c
om

or
b

id
it

y/
fu

n
ct

io
n

al
 li

m
it

at
io

n
s

2.
41

±
0.

54
2.

23
±

0.
38

2.
70

±
0.

64
4.

71
<0

.0
1

Fa
ct

or
 2

 p
er

ce
iv

in
g 

ot
h

er
 a

sp
ec

ts
 o

f l
if

e 
ar

e 
m

or
e 

im
p

or
ta

n
t t

h
an

 C
R

2.
26

±
0.

43
2.

17
±

0.
33

2.
41

±
0.

53
2.

78
4

<0
.0

1

Fa
ct

or
 3

 e
xt

er
n

al
 fa

ct
or

s 
im

p
ac

ti
n

g 
a 

p
at

ie
n

t
2.

27
±

0.
36

2.
26

±
0.

36
2.

27
±

0.
38

0.
15

2
0.

88

Fa
ct

or
 4

 lo
gi

st
ic

al
 fa

ct
or

s
2.

50
±

0.
60

2.
34

±
0.

49
2.

74
±

0.
68

3.
48

<0
.0

1

Fa
ct

or
 5

 h
ea

lt
h

 c
ar

e 
sy

st
em

 fa
ct

or
s

3.
42

±
0.

22
3.

39
±

0.
26

3.
47

±
0.

12
1.

69
7

0.
09

Fa
ct

or
 6

 a
lr

ea
d

y 
ex

er
ci

si
n

g
2.

87
±

0.
75

2.
95

±
0.

74
2.

74
±

0.
75

-1
.3

58
0.

18

V
al

u
es

 a
re

 p
re

se
n

te
d

 a
s 

m
ea

n
±

st
an

d
ar

d
 d

ev
ia

ti
on

.
a)

In
d

ep
en

d
en

t t
-t

es
t.



Sora Baek, et al.

864 www.e-arm.org

cian advice, weather). The fourth factor reflects logistical 
aspects such as distance, cost, and transportation. The 
fifth factor reflects health care system issues. The sixth 
factor consists of a single CRBS item: “I already exercise 
at home, or in my community.”

Internal consistency of most subscales (factor 1 to 4) 
of the CRBS-K revealed satisfactory internal consistency 
(Cronbach’s alpha ≥0.7), except factor 5 (Cronbach’s al-
pha 0.647). Factor 6 consists of a single CRBS item and 
therefore internal consistency is not applicable (Table 3).

Table 4 displays mean item, total and CRBS-K factor 
scores. As shown, the most commonly reported barriers 
were not knowing about CR and not being contacted by 
a CR program. More patient-related barriers that were 
commonly reported included preferring to care for their 
health independently, already exercising, and logistical 
factors (distance, cost transportation). The least com-
monly reported barriers were not needing CR and travel. 
The fifth factor (health care system issues) represented 
the most critical barrier to CR participation. 

Criterion validity was assessed by testing differences 
in the total and subscale CRBS-K scores in CR attendees 
versus non-attendees. Total scores were significantly 
higher among non-attendees. Mean scores for three of 
the six subscales, namely comorbidity/functional limita-
tions (factor 1), work/time/needs conflicts (factor 2), and 
logistical aspects such as distance, cost, and transpor-
tation (factor 4), were significantly higher among non-
attendees than attendees, with a trend for the health care 
system factor (factor 5).

DISCUSSION

In this study, translation and cross-cultural adaptation 
of the CRBS into the Korean language was conducted in 
accordance with internationally-established guidelines 
[8]. The structure of the CRBS-K was identical to the 
original English version, and all 21 items were retained. 
Subsequently, the psychometric properties of the final 
Korean version were assessed, and the CRBS-K was a 
valid and reliable questionnaire to assess barriers to at-
tending CR. 

The CRBS was developed in Canada, and has been vali-
dated in English [5] and translated and validated in Bra-
zilian-Portuguese [6]. This is the second study in which 
the scale was translated and validated outside Canada 

and the first study to conduct the psychometric valida-
tion outside Canada. In the original validation, four fac-
tors were identified (perceived need/health care factors; 
logistical factors; work/time conflicts; and comorbidi-
ties/functional status) [5]. In the Brazilian-Portuguese 
version, there were five factors [6]. In this study, principal 
component analysis revealed six factors, namely comor-
bidities/functional limitations; perceived need; external 
factors (similar to work/time conflicts); logistical factors; 
healthcare system factors; and already exercising. There 
are similarities in subscales between the original English 
and Korean version. However, “many people with heart 
problems don’t participate and they are fine”, “my doc-
tor did not feel it was necessary”, “severe weather”, and 
“travel” were included in subscale 1 to 3 in the English 
version, but these items were included in the addition-
ally extracted factor 3 (Table 3) in the Korean version. 
This suggests that cardiac patients in this study perceived 
those external factors as separate barriers to CR partici-
pation. The difference between the number of factors 
may be attributable to the different medical systems and 
cultural differences between Canada, Brazil and Korea. 
However, overall, the factors were consistent across ver-
sions (i.e., comorbidity/functional limitations; work/
time conflicts; logistical factors), suggesting the factor 
structure of the scale is viable.

In addition to satisfactory construct validity, internal 
consistency was satisfactory for all subscales, except 
somewhat low internal consistency for factor 5 (health 
care system factors). The mean CRBS-K score among CR 
non-attendees was significantly higher than that among 
CR attendees, establishing the criterion validity of the 
scale. Although not assessed herein, the test-retest reli-
ability was acceptable in both previous validation studies 
(intra-class correlation coefficient = 0.64 [5] and 0.68 [6]). 
Overall, the results of this study are consistent with those 
presented in the original validation [5]. 

Cardiovascular diseases are the leading cause of death 
worldwide, and have significantly risen in Korea [1]. CR 
reduces mortality and morbidity. Despite these benefits, 
participation in phase II CR is low. In Korea, regional car-
dio-cerebrovascular centers have been established in 11 
areas, and CR units comprise an essential part of all these 
regional centers. To ultimately improve CR participation, 
more investigations are needed to establish the key CR 
barriers across all centers. If the same barriers are identi-



Translation and Validation of the CRBS-Korean

865www.e-arm.org

fied in a more generalizable sample, mitigation strategies 
may be used, such as improving patient education about 
CR at bedside, as well as allocating CR staff personnel to 
contact newly-referred patients.

Limitations of this study need to be addressed. First, 
some sociodemographic characteristics were not equiva-
lent between CR attendees and non-attendees, and this 
may be an alternative explanation for the differences in 
CRBS scores between attendees and non-attendees. Not 
many sociodemographic or clinical characteristics were 
collected, given the purpose of the study was chiefly de-
velopment and validation, and there may be unmeasured 
differences between groups that can explain the differ-
ences in CRBS scores. However, this is not likely, since 
the English version of the scale differentiated between CR 
attendees and non-attendees. Second, this study did not 
investigate barriers to CR adherence, although CRBS was 
developed to identify barriers to participation and adher-
ence to CR programs. Finally, CRBS was only checked 
during the admission period. This timing of the CRBS 
interview may explain the higher mean scores in the item 
of “I didn’t know about CR” and “I think I was referred, 
but the rehab program didn’t contact me”. Barriers of CR 
use were assessed during admission because this assess-
ment was needed for CR attendees and non-attendees. 
However, barriers may be differently identified after dis-
charge. There is a need for further investigation of the 
CRBS interview after discharge or initiation of phase II 
CR to assess barriers in the outpatient setting.

In conclusion, the CRBS Korean version (CRBS-K) was 
developed through a rigorous translation and cross-
cultural adaptation process, and is demonstrated as valid 
and reliable for assessing for barriers to CR utilization in 
Korea. In Korean patients early after discharge, the most 
significant CR barriers included lack of awareness about 
CR, preferring to care for their health independently, 
already exercising, and logistical factors. Given the low 
rates of CR use in Korea, the broad administration of 
CRBS-K may assist in identification and mitigation of ma-
jor barriers to CR.
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Appendix 1. Korean version of Cardiac Rehabilitation Barrier Scale (CRBS-K)

아래 항목들은 귀하께서 심장재활 프로그램에 참여하는데 영향을 주는 요인들에 대한 질문입니다. 아래 모든 질문에  
대해 본인에게 가장 적절한 대답을 선택해 주시면 감사하겠습니다.

“나는 심장재활 프로그램에 참여가 어려울 것으로 생각하는데 이유는….”
1. 병원 (심장재활 기관) 이 집에서 멀다.
□ 매우 아니다. □ 아니다. □ 보통이다. □ 그렇다. □ 매우 그렇다.

2. 심장재활에 드는 비용이 부담된다.
□ 매우 아니다. □ 아니다. □ 보통이다. □ 그렇다. □ 매우 그렇다.

3. 병원 (심장재활 기관)에 올 마땅한 교통편이 없다. (운전이 어렵거나 대중교통 이용이 불편함)
□ 매우 아니다. □ 아니다. □ 보통이다. □ 그렇다. □ 매우 그렇다.

4. 가정에서의 역할 (육아, 가사일 등) 때문에 심장재활에 참여할 시간이 없다. 
□ 매우 아니다. □ 아니다. □ 보통이다. □ 그렇다. □ 매우 그렇다.

5. 이전에 심장재활에 대해 들어보지 못했다. (흉부외과 혹은 심장내과 담당의사가 나에게 직접 말하지 않았다.)
□ 매우 아니다. □ 아니다. □ 보통이다. □ 그렇다. □ 매우 그렇다.

6. 나는 심장재활이 필요하지 않다고 느낀다. (내 건강상태는 좋고, 심장문제도 모두 치료되었으며 심각하지 않다.)
□ 매우 아니다. □ 아니다. □ 보통이다. □ 그렇다. □ 매우 그렇다.

7. 나는 병전에 이미 집 혹은 집 근처에서 운동을 하고 있다.
□ 매우 아니다. □ 아니다. □ 보통이다. □ 그렇다. □ 매우 그렇다.

8. 요즘 날씨가 좋지 않다.
□ 매우 아니다. □ 아니다. □ 보통이다. □ 그렇다. □ 매우 그렇다.

9. 나는 운동하면 쉽게 지치거나 통증을 느낀다.
□ 매우 아니다. □ 아니다. □ 보통이다. □ 그렇다. □ 매우 그렇다.

10. 여행이 계획되어 있다. (휴가, 출장 등)
□ 매우 아니다. □ 아니다. □ 보통이다. □ 그렇다. □ 매우 그렇다.

11. 심장재활을 위한 시간을 낼 수가 없다. (너무 바쁘거나, 심장재활 스케쥴이 나와 맞지 않다.)
□ 매우 아니다. □ 아니다. □ 보통이다. □ 그렇다. □ 매우 그렇다.

12. 직장일 때문에 참여가 어렵다. 
□ 매우 아니다. □ 아니다. □ 보통이다. □ 그렇다. □ 매우 그렇다.

13. 나는 기력이 없다.
□ 매우 아니다. □ 아니다. □ 보통이다. □ 그렇다. □ 매우 그렇다.

14. 다른 건강문제 때문에 참여가 어렵다. (이유가 있다면 기록을 부탁드립니다: ____________)
□ 매우 아니다. □ 아니다. □ 보통이다. □ 그렇다. □ 매우 그렇다.

15. 나는 너무 나이가 많다.
□ 매우 아니다. □ 아니다. □ 보통이다. □ 그렇다. □ 매우 그렇다.

16. 흉부외과 혹은 심장내과 담당의사는 심장재활이 꼭 필요하다고 생각하지 않는 것 같다.
□ 매우 아니다. □ 아니다. □ 보통이다. □ 그렇다. □ 매우 그렇다.
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17. 주위 심장질환 환자들은 심장재활을 받지 않는데도 잘 지내는 것 같다.
□ 매우 아니다. □ 아니다. □ 보통이다. □ 그렇다. □ 매우 그렇다.

18. 내 심장문제는 내가 잘 관리할 수 있다.
□ 매우 아니다. □ 아니다. □ 보통이다. □ 그렇다. □ 매우 그렇다.

19. 흉부외과 혹은 심장내과 담당의사로부터 심장재활에 대해 듣기는 했으나, 따로 심장재활 시간이 잡히지를 않았다. 
□ 매우 아니다. □ 아니다. □ 보통이다. □ 그렇다. □ 매우 그렇다.

20. 퇴원 후 심장재활 시작까지의 대기시간이 너무 길다.
□ 매우 아니다. □ 아니다. □ 보통이다. □ 그렇다. □ 매우 그렇다.

21. 나는 그룹치료보다는 일대일 치료가 더 좋다.
□ 매우 아니다. □ 아니다. □ 보통이다. □ 그렇다. □ 매우 그렇다.

22. 심장재활 프로그램 참여하지 않는 다른 이유가 있다면 적어주십시오. _____________________


