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Abstract

Introduction We evaluated the reliability and validity of
an adapted Korean version of the Scoliosis Research
Society-22 (SRS-22) questionnaire.

Materials and methods Translation/retranslation of the
English version of SRS-22 was conducted, and all steps of
the cross-cultural adaptation process were performed. The
Korean version of the SRS-22 questionnaire and the pre-
viously validated Short Form-36 (SF-36) outcome instru-
ments were mailed to 102 patients who had been treated
surgically for idiopathic scoliosis. Eighty-two patients
responded to the first mailing of questionnaires and 64 of
the first-time responders returned their second survey. The
average age of the 64 patients (56 females and 8 males)
was 18.3 years. Reliability assessment was determined by
estimating Cronbach’s o and intraclass correlation coeffi-
cient (ICC), respectively. Concurrent validity was evalu-
ated by comparing SRS-22 domains with relevant domains
in the SF-36 questionnaire using Pearson’s correlation
coefficient.
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Results The study demonstrated satisfactory internal
consistency (Cronbach’s o = 0.80-0.89) for function/
activity, pain and mental health, and good consistency
(Cronbach’s o = 0.50-0.79) for the remaining domains.
The ICC of all domains demonstrated excellent test/retest
reproducibility. Considering concurrent validity, 3 domains
showed excellent correlation, 9 domains good, 25 domains
moderate, and 3 domains poor.

Conclusion The adapted Korean version of the SRS-22
questionnaire was successfully translated and showed
acceptable measurement properties, and as such, is con-
sidered suitable for treatment outcome assessments in the
Korean-speaking patients with idiopathic scoliosis.
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Introduction

Growing interest in demonstrating the effect of treatments
on the health-related quality of life of patients with idio-
pathic scoliosis has led to the development of tools and
questionnaires [11, 18, 22]. Haher et al. [11] designed a
simple, practical and disease-specific outcome instrument
to assess patients with idiopathic scoliosis, and over the
years, this instrument has evolved and undergone further
refinement and validation [3-5, 7, 14]. The Scoliosis
Research Society-22 (SRS-22) questionnaire has been
shown to display good score distribution, internal consis-
tency, reproducibility, and concurrent validity [3-5].
Given the increase in the number of multinational
and multicultural research projects, the need to adapt
health status measures for use in other than source lan-
guages has increased. The SRS-22 is widely used in the
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English-speaking countries and has been recently trans-
lated and cross-culturally adapted for use in Italian [16],
Spanish [8], Turkish [1], Japanese [13, 20, 21], Chinese
[10, 15], and Greek speaking populations [2]. However, no
Korean version of the SRS-22 had been previously vali-
dated. It is well established that a scale or questionnaire
cannot be transposed directly from one social environment
to another without being revalidated in terms of its ability
to take into account culture-specific conditions [9]. Thus,
the objectives of this study were to translate into the
Korean language a culturally adapted version of the SRS-
22 and to validate this Korean version of the SRS-22 in
Korean patients.

Materials and methods

The SRS-22 questionnaire originally includes five
domains. The domains and the number of questions in them
are as follows: function/activity (5), pain (5), self-image/
appearance (5), mental health (5), and satisfaction with
management (2). The scoring scale ranges from 5 as best to
1 as worst. Each domain has a total sum score ranging from
5 to 25, except for satisfaction, which ranges from 2 to 10.
Results are usually expressed as the mean (total sum of the
domain divided by the number of items answered) for each
domain.

The translation and adaptation processes were carried
out by following published guidelines for the process of
cross-cultural adaptation of self-report measures [9]. A
pilot study was then performed to test whether Korean
patients could understand the prefinal version correctly.
The final version was obtained by expert committee dis-
cussion and tested for its validity and reliability together
with the Korean version of the Short-Form 36 (SF-36)
questionnaire [12].

The forward translation was completed by two native
Korean translators. The two translators’ versions and the
original version were compared and discussed by the two
translators and an orthopaedic professor, until a synthesis
of the translation was reached.

The back translation was completed by two bilingual
translators whose native language was English. They
independently translated the synthetic version into English.
Both of these translators lacked a medical background and
were not informed or aware of the prior translation
procedures.

All the versions of the translation, as well as the origi-
nal, were put together and discussed by the four translators
and an expert committee with three bilingual experts, two
orthopaedic professors, and a Korean translation expert.
This committee discussed the translation procedure and
results until a consensus was reached on discrepancies.
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Accordingly, based on the synthetic forward translation,
the prefinal version of SRS-22 was created.

This prefinal version of the SRS-22 questionnaire was
given to 40 Korean-speaking patients who had been sur-
gically treated for idiopathic scoliosis in other spine centers
and subsequently, these patients were asked about their
understanding of questionnaire items and their responses.
These 40 patients included 30 females and 10 males with a
mean age of 19 (range: 16-24). On the basis of their
comments, the final version was developed by the expert
committee (see Appendix). The majority of the 40 patients
correctly understood the questionnaire. However, only 17
patients (42.5%) answered question 15 (Are you and your
family experiencing financial difficulties because of your
back?). In addition, 16 patients (40%) asked what question
18 (Do you go out more or less than your friends?) means.
The committee decided to omit question 15 and to modify
question 18 to ‘Does your back condition limit your going
out with friends/family?’ in the final version of the Korean
version of SRS-22. Only minor changes were required, and
the two independent native English speakers backward
translated these. The expert committee, with the partici-
pation of all translators, determined the final form of the
Korean version of the SRS-22 questionnaire and a con-
sensus was achieved.

The Korean version of the SRS-22 questionnaire and
Korean version of SF-36 were mailed to 102 patients who
had been surgically treated for idiopathic scoliosis in one
spine center and had a minimum follow-up of 2 years. First
mailing contained a consent form, a description of the
study, the Korean versions of SRS-22 and SF-36, and an
addressed and stamped return envelope.

Test-retest reliability was measured by comparing
responses to the first and second administrations of SRS-
22. Reliability was assessed with intraclass correlation
coefficient [19]. Cronbach’s alpha was used to evaluate
internal consistency. Concurrent validity was evaluated by
comparing SRS-22 domains with relevant domains in the
SF-36 questionnaire where correlations were made using
Pearson’s correlation coefficient. All statistical analyses
were performed with SPSS version 16.0.

Results

Eighty-two patients (80.4%; 70 females and 12 males)
responded to the first set of questionnaires. Sixty-four (56
females and 8 males) of the first-time respondents returned
their second survey. The average age of the 64 patients at
time of surgery was 13.8 years (range: 10.5-17.3), and
18.3 years (range: 14.1-24.2) at the time of survey. The
average elapsed time between the first and the second
mailing was 4 weeks.
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:;?;Ziii(szﬁcdr;pﬁ;]& S;ig:’;lscs Questionnairft/domain Domain Flf)(?r score % With floor % With ceiling
o = 82) (no. of questions) mean £+ SD minimum score score
SRS-22%
Function/activity (4) 4.5 + 0.068 2.0 1.2 31.3
Pain (5) 43+ 0.71 24 1.2 24.1
Self-image/appearance (5) 3.9 £ 0.69 1.8 2.4 4.8
Mental health (5) 42+ 0.72 24 1.2 12.0
Satisfaction with management (2) 3.9 £ 0.76 2.0 2.4 8.4
SF-36"
Physical functioning (10) 829 + 234 30 24 24.1
Role-physical (4) 71.2 + 383 0 9.6 49.4
Bodily pain (2) 78.1 + 23.7 32.5 1.2 27.7
General health perceptions (5) 66.2 + 21.3 25 1.2 2.4
Vitality (4) 714 £ 19.0 20 3.6 1.2
SD standard deviation Social functioning (2) 778 +21.1 25 12 26.5
: SRS-22 scale 5, best; 1, worst Role-emotional (3) 73.4 + 36.6 0 3.6 44.6
SF-36 scale 100, best; 0, Mental health index (5) 718+ 189 20 12 12
worst
g?:;ﬁazch%ujlgﬁiigg? dual Questionnairﬁ:/domain Quantiles Cronbach’s o
. (no. of questions)
domain scores (n = 82) 0% 25% 50% 75% 100%
SRS-22
Function/activity 40 88 96 100 100 0.85
Pain 48 79 88 95 100 0.83
Self-image/appearance 36 72 80 87 100 0.75
Mental health 48 75 86 96 100 0.81
Satisfaction with management 40 60 80 90 100 0.61
SF-36
Physical functioning 30 72.5 85 95 100 0.84
Role-physical 0 50 87.5 100 100 0.83
Bodily pain 32.5 55 90 100 100 0.80
General health perceptions 25 52.5 65 85 100 0.72
Vitality 20 50 62.5 75 100 0.72
Social functioning 25 50 62.5 100 100 0.73
Role-emotional 0 58.33 91.67 100 100 0.79
Mental health index 20 55 70 85 100 0.81

Table 1 demonstrates the distribution of scores for the 5
SRS-22 and the 8 SF-36 domains. All of the domains of the
SRS-22 exhibited a low level of floor effect. However, 1
domain (role-physical) of SF-36 showed a high level of
floor effect. SRS-22 demonstrated a ceiling effect in func-
tion/activity and pain domains, and SF-36 showed a high
ceiling effect on physical functioning, role-physical, bodily
pain, social functioning, and role-emotional domains.

For comparison purposes, SRS-22 domain scores were
converted to a scale from 0 to 100 to simplify comparisons
with SF-36 scores. These transformed scores were ana-
lyzed by calculating the quartiles of their empirical

distributions which are presented, along with the quartiles
of the SF-36 domains, in Table 2. Weak spreads in the
score distributions of SRS-22 function/activity and SF-36
role-physical, bodily pain, social functional and role-emo-
tional domains were observed; it was observed that 25% of
the patients in their domains scored 100.

Internal consistency reliability scores are shown in
Table 2. The calculated Cronbach’s « of the internal con-
sistency of three domains (function/activity, pain and
mental health) were very satisfactory (Cronbach’s
o = 0.80-0.89) and of two domains (self-image and sat-
isfaction) were good (Cronbach’s a = 0.50-0.79). The
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Table 3 Test-retest reproducibility as determined by intraclass cor-
relation coefficient (n = 64)

Questionnaire/domain (no. of questions) ICC (95% CI)

SRS-22
Function/activity 0.83 (0.71-0.89)
0.81 (0.70-0.87)
0.84 (0.75-0.90)
0.88 (0.81-0.93)

0.87 (0.79-0.92)

Pain
Self-image/appearance
Mental health

Satisfaction with management

internal consistencies for all domains of the SF-36 ques-
tionnaire are also presented in Table 3 and showed good to
excellent reliability.

Test/retest reproducibility correlations are shown in
Table 3. The ICC of every domain of the SRS-22 ques-
tionnaire was high (ICC >0.75), demonstrating excellent
test/retest reproducibility.

Concurrent validity based on the comparison with SF-36
questionnaire is shown in Table 4. Correlations were found
to be excellent (r=0.75-1) (3 domains), good
(r = 0.50-0.75) (9 domains), moderate (r = 0.25-0.50)
(25 domains) and poor (r = 0-0.25) (3 domains). Strong
correlations were observed in the SRS-22 function/activity
domain with the SF-36 physical functioning domain, SRS-
22 pain with SF-36 bodily pain, SRS-22 self-image/
appearance with SF-36 general health, and SRS-22 mental
health with SF-36 mental health. On the other hand, cor-
relations between the SRS-22 satisfaction domain and the
SF-36 domains were low. The correlation coefficient
between the SRS-22 self-image/appearance domain and the
SF-36 role-emotional domain was 0.20 (P > 0.05). In
addition, correlation coefficients between the SRS-22 sat-
isfaction with management domain and the SF-36 vitality
and role-emotional domains were 0.18 and 0.19, respec-
tively (P > 0.05).

Discussion

The objectives of this study were to produce a Korean
version of SRS-22 by translation and adaption. The pres-
ence of ceiling effect for the domains of function/activity
and pain has also been demonstrated [1, 5, 8, 10]. The high
ceiling effect for function/activity is explained by the
conservative Korean lifestyle as compared with the
American one. The ceiling effect in the pain domain had
been previously demonstrated [1, 5, 8, 10], and this might
be the consequence of lack of pain in young adolescent
idiopathic scoliosis patients.

The mean Cronbach’s o value obtained from the Korean
version of the SRS-22 questionnaire was found to be
slightly lower than the mean Cronbach’s o of the original
study (0.79 vs. 0.86) [7]. This tendency has been previously
observed in other cross-cultural adaptations of question-
naires [1, 8, 10], and thus, observed differences in mean
Cronbach’s a values could be due to cultural differences
rather than translation problems.

In agreement with previously published results on
internal consistency, the present study revealed a lower
internal consistency for the assessment of satisfaction with
treatment (Cronbach’s o = 0.61) [1, 3-5, 8, 10, 15]. That
Cronbach’s « for satisfaction is somewhat lower than the
other o values is not surprising given it is based on only
two items whereas the others have four or five items [17].
Type of management [5], severity of scoliosis and time
between surgery and completing a questionnaire can also
affect the results of internal consistency [4]. Li et al. [15]
inferred that while patients were satisfied with surgical
treatment, they were not inclined to accept the same
management again, perhaps due to the financial/emotional
burdens of costs as a determinant of the low internal con-
sistency score (Cronbach’s o« = 0.65), and cited a lower
mean score for item 22 (Would you have the same man-
agement again if you had the same condition?) than for
item 21 (Are you satisfied with the results of your back

Table 4 Concurrent validity of

SRS-22 domains with SF-36 SF-36 domain

SRS-22 domain

domains as determined by Function/ Pain Self-image/ Mental Satisfaction

Pearson Correlation Coefficients activity appearance health

n =82

( ) Physical functioning 0.78 0.71 0.43 0.34 0.27
Role-physical 0.70 0.72 0.41 0.47 0.29
Bodily pain 0.66 0.81 0.45 0.36 0.44
General health 0.54 0.54 0.76 0.40 0.43
Vitality 0.56 0.45 0.26 0.42 0.18*
Social functioning 0.39 0.43 0.37 0.36 0.39
Role-emotional 0.45 0.31 0.20* 0.41 0.19*
Mental health 0.41 0.36 0.51 0.61 0.29

* Not significant P > 0.05

@ Springer



Eur Spine J (2011) 20:1751-1756

1755

management?). On the other hand, the results of these two
items in Cheung et al. [10] indicated a higher mean score
for item 22 (4.0) than item 21 (3.6). In the present study,
we also found a higher mean score for item 22 (4.2) than
item 21 (3.6). These results could indicate that patients
were not completely satisfied with the results of manage-
ment, but that they believed that they received the best
treatment possible for their condition, although they were
not completely satisfied with the cosmetic results. In
Korean culture, surgical scarring importantly affects clin-
ical outcome; generally, patients who undergo surgery will
hide their surgical scars from others.

Test-retest reliability of the Korean version of the SRS-
22 reached satisfactory reproducibility and the ICC of all
domains of SRS-22 questionnaire was high (ICC >0.70),
demonstrating very satisfactory or excellent test/retest
reproducibility.

Concurrent validity results revealed satisfactory corre-
lation coefficients when compared with SF-36, except for
the satisfaction with management domain. Cheung et al.
[10], Lai et al. [14] and Li et al. [15] demonstrated that
there is an intrinsically poor correlation between the sat-
isfaction with management domain of SRS-22 question-
naire and the relative domains of the SF-36, which is
probably also reflected by our findings.

Field survey tests of the SRS-22 questionnaire [5], as
well as the Turkish [1] and Spanish [8] cross-cultural
adaptations demonstrated low Cronbach’s o values when
question 15 (Are you and/or your family experiencing
financial difficulties because of your back?) and question
18 (Do you go out more or less than your friends?) were
included in the function domain. Both Turkish and Spanish
studies had predominantly adolescent patient populations
and fewer adult patients. These problems with questions 15
and 18 were particularly evident in younger subjects [1, 6,
8, 10, 15]. The authors concluded that young patients found
it difficult to answer questions 15 and 18. Thus, in the
Turkish version, question 15 was cancelled and question 18
was modified, and subsequently, a higher internal consis-
tency for the function domain was obtained during a sec-
ond field survey [1]. The authors then refined the original
English SRS-22 [6], by changing question 18 and not
omitting question 15. Cronbach’s o value of the function
domain in this refined questionnaire was found to be more
powerful for idiopathic scoliosis patients and for patients
with other spinal disorders. However, question 15 was
omitted from the Korean version of SRS-22, because
Korean adolescent patients have limited knowledge of the
financial burden imposed by scoliosis treatment in Korean
culture.

Some potential limitations of this study should be con-
sidered. This study used only SF-36 for concurrent validity
of SRS-22. To validate effectively all domains of SRS-22,

some other measures of similar constructs that had previ-
ously been validated are needed.

To the authors’ knowledge, this Korean version of the
SRS-22 is the first condition specific outcome instrument
for idiopathic scoliosis to be validated in a Korean popu-
lation. The development and validation of multiple-lan-
guage versions of existing validated questionnaires plays a
key role in standardizing outcome measurements and
increasing the statistical powers of clinical studies. The
results of this study demonstrated that the SRS-22 was
successfully translated into Korean without losing the
psychometric properties of the original version. Accord-
ingly, the Korean version of the SRS-22 appears to be a
reliable and valid outcome measure for the assessment of
functional status of patients with idiopathic scoliosis. Thus,
we recommend that this Korean version of the SRS-22 can
be utilized for future clinical studies in Korea.
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