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Abstract. – OBJECTIVE: We aimed to evaluate 
the reliability and validity of the adapted Kore-
an version of the Quality-of-Life Profile for Spine 
Deformities (QLPSD) questionnaire.

PATIENTS AND METHODS: English version 
of QLPSD was translated into Korean according 
to previously published guidelines. The Korean 
version of the QLPSD questionnaire and the 
Korean version of the SRS-22 was sent to 120 
consecutive idiopathic scoliosis patients wear-
ing braces recruited from the outpatient clinic. 
Reliability assessment and construct validity 
were evaluated.   

RESULTS: The intraobserver reliability of all 
items in the questionnaire had a kappa statistic of 
agreement greater than 0.6. The QLPSD showed 
good test/re-test reliability (ICC = 0.815). The in-
ternal consistency of Cronbach’s α was found to 
be very good (α = 0.918). The Korean version of 
QLPSD showed a significant correlation with the 
SRS-22 total score (p<0.001, r=-0.811) and single 
SRS-22 domains scores.   

CONCLUSIONS: The adapted Korean ver-
sion of the QLPSD was successfully translated 
and showed good measurement properties. As 
such, it is considered suitable for outcome as-
sessments in Korean-speaking patients with id-
iopathic scoliosis.
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Reliability, Validity, Idiopathic scoliosis, QLPSD, Ko-

rean version.

Abbreviations

QLPSD: Quality of Life Profile for Spine Deformities, 
SRS-22: Scoliosis Research Society-22, ICC: intraclass 
correlation coefficient (ICC).

Introduction

A growing interest in demonstrating the effect 
of treatments on the health-related quality of life 
of patients with idiopathic scoliosis has led to the 
development of tools and questionnaires1-6. The as-
sessment of patients’ subjective views of their health 
is essential to evaluate the course of the disease and 
assess treatment effects in patients with musculo-
skeletal diseases7. Several instruments have been 
developed to measure functional disability and 
pain, ranging from physical assessments by trained 
assessors to self-administered questionnaire8,9. 
Among these instruments, the Quality-of-Life Pro-
file for Spine Deformities (QLPSD) is a 21-item 
self-reporting questionnaire developed specifically 
for assessing adolescents with spinal deformities 
and has demonstrated good validity, reliability, and 
sensitivity to change in different countries. This 
questionnaire consists of 21 items in 5 categories: 
psychosocial function (7 items), sleep disorders (4 
items), back pain (3 items), body image (4 items), 
and back flexibility (3 items). The possible answers 
consist of a typical five-level Likert item ranging 
from 1 (i.e., “Strongly disagree”) to 5 (i.e., “Strong-
ly agree”). The score is calculated as the sum or av-
erage of the answers to each question, and a higher 
score means better quality of life, and a lower score 
means poor quality of life2,10-14. Also, this question-
naire is suitable for adolescents at least ten years 
of age, which was revealed through a transcultural 
adaptation study12. However, no Korean version of 
the QLPSD had been previously validated. These 
kinds of the questionnaire must be translated into 
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the respective local languages and must also be cul-
turally adapted. The objectives of this study were 
to translate into the Korean language a culturally 
adapted version of the QLPSD and to validate this 
Korean version of the QLPSD in Korean patients.

Patients and Methods

Translation of QLPSD
A prospective study was conducted at two 

spine centers, Pusan National University Hospital 
and Gupo Sungshim Hospital. The translation and 
adaptation processes followed published guide-
lines for the cross-cultural adaptation of self-re-
port measures15. The translation procedure in this 
study had three stages: forward translation, back 
translation, and an expert committee discussion. 
In addition, a pilot study was performed to test 
whether the prefinal version could be understood 
correctly by Korean patients with scoliosis. The 
final version was achieved by expert committee 
discussion and tested for its validity and reliabili-
ty with the Korean version of the SRS-225.

Two native Korean translators completed the 
forward translation. The first translator, the au-
thor of this article, is an orthopedic surgeon, and 
the other is a professional translator with no med-
ical background who was not initially informed 
of the purpose of the translation. The two transla-
tors’ and the original versions were compared and 
discussed by the two translators and an orthope-
dic surgeon until the translation was synthesized.

The back translation was completed inde-
pendently by two bilingual translators whose na-
tive language was English. Both of these translators 
lacked a medical background and were not informed 
or aware of the prior translation procedures.

All versions of the translation and the original 
were discussed by the four translators and an ex-
pert committee comprised of 3 bilingual experts, 
two orthopedic surgeons, and a Korean transla-
tion expert. Thus, a total of 7 experts in each field 
participated in the translation process. This com-
mittee discussed the translation procedure and re-
sults until a consensus was reached on discrepan-
cies. Accordingly, based on the synthetic forward 
translation, the prefinal version of QLPSD was 
created.

Pretest
This prefinal version of the QLPSD question-

naire was given to 40 Korean-speaking patients 
with idiopathic scoliosis in other spine centers. 

Subsequently, these patients were asked about their 
understanding of questionnaire items and their 
responses. These 40 patients included 30 females 
and ten males with a mean age of 14.1 (range: 10-
17). The interviewer was asked to document any 
problems that occurred during the administration 
of the questionnaire. In addition, at the end of the 
interview, each patient was asked to provide com-
ments about the questionnaire and identify any 
words that were difficult to understand. All forty 
patients correctly understood the questionnaire. 
The final form of the Korean version of the QLPSD 
was determined by the expert committee, with the 
participation of all translators, and a consensus was 
achieved (Supplementary Appendix). 

Sample
One hundred twenty consecutive idiopathic 

scoliosis patients who wore braces for at least three 
months were recruited from outpatient orthope-
dic clinics. Participants aged at least ten years old 
could understand and be able to answer the ques-
tionnaire. Patients who had any crucial physical 
disorders were not included in the study. In addi-
tion, patients with congenital anomalies, metabolic 
bone diseases, or malignancies were excluded. 

The Korean version of the QLPSD question-
naire and SRS-22 were mailed to 120 consec-
utive idiopathic scoliosis patients (102 girls, 18 
boys). The first mailing contained a consent form, 
a description of the study, the Korean versions 
of QLPSD, and SRS-22 and an addressed and 
stamped return envelope. One hundred twelve pa-
tients (97 female, 15 male) responded to the first set 
of questionnaires. One hundred four (91 female, 13 
male) of the first-time respondents returned their 
second survey. The average age of the 104 patients 
was 13.5 years (range: 10.4-17.1) at the survey time. 
The first and second e-mails were sent to the par-
ticipant at intervals of 2 weeks, and the average 
interval of responses received from the participant 
was 16.3 days (range: 14-19). In addition, patients 
were asked whether they would agree to partici-
pate in the research study. All participants gave 
their written, informed consent, approved by the 
Institutional Review Board (IRB) of Pusan Nation-
al University Hospital (IRB No. H-1909-001-082). 

Measurement
Test-retest reliability was measured by com-

paring responses to the first and second admin-
istrations of QLPSD. Test-retest intraobserver 
reliability was assessed using kappa statistics of 
the agreement for each item and the intraclass 
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correlation coefficient (ICC2,1). Cronbach’s α 
was used to evaluate internal consistency. We 
performed correlation analysis by using Pearson’s 
correlation coefficient between QLPSD and SRS-
22 to obtain construct validity. All statistical anal-
yses were performed with the SPSS version 16.0 
(SPSS Inc., Chicago, IL, USA). 

Results

A total of 120 native Korean-speaking pa-
tients with idiopathic scoliosis treated by brace 
were enrolled in this study. One hundred four 
patients completed the second assessment. The 
curve types of the final enrolled participants 
were thoracic (65), double major (27), thora-
columbar (6), and lumbar curve (6). The mean 
scores of QLPSD and SRS-22 for the study pop-
ulation are shown in Table I. We found no ceil-
ing and floor effects for the Korean QLPSD. The 
best score was 1.2 in one patient, and the worst 
score was 4.2 in one patient.

All items of the Korean QLPSD had a kappa 
statistic of agreement greater than 0.6 and ranged 
from 0.64 to 0.85. The ICC of the test/retest reli-
ability was 0.815 for the 21 items of the Korean 
QLPSD, 0.713 for the psychosocial function do-
main, 0.751 for the back pain domain, and 0.793 
for the body image domain (Table II). In addition, 
internal consistency was found to be very good 
with Cronbach’s α (Table III).

Exploratory factor analysis (EFA) was per-
formed to evaluate construct validity and deter-

mine each variable’s homogeneity to correspond-
ing domains. The value of the Kaiser-Meyer-Olkin 
(KMO) test was 0.837, which means that the se-
lection of variables for factor analysis is suffi-
ciently meritorious. Bartlett’s test of sphericity 
was statistically significant (p<0.05). The number 
of factors when the eigenvalue was greater than 1 
in EFA was 5, consistent with the original QLPSD 
with five domains and these explained 59.825% 
of the cumulative variance (Table IV). The factor 
loading of all items was between 0.497 and 0.826 
for the relevant factors. Construct validity based 
on the comparison with the SRS-22 questionnaire 
is shown in Table V. When we investigated the 
relationship between Korean QLPSD and SRS-22 
scores, we obtained an r value of -0.811. Conver-
gent validity for the Korean QLPSD was observed 
by the moderate to high correlations. Strong cor-
relations were observed between the back pain 
score of QLPSD and pain score of SRS-22 (r = 
-0.751), and the body image score of QLPSD and 
self-image/appearance score (r = -0.764). The 
moderate correlations were observed between the 
psychosocial function of QLPSD and function/ac-
tivity of SRS-22 (r = -0.610), back pain of QLPSD 
and function/activity of SRS-22 (r = -0.617), and 
psychosocial function of QLPSD and metal health 
of SRS-22 (r = -0.648). The correlation coeffi-
cients between domain scores of Korean QLPSD 
and other domain scores of SRS-22 were relative-
ly weak, indicating adequate divergent validity. 

Table I. Scores of the QLPSD and the SRS-22 domain.

QLPSD scale 5 = worst; 1 = best.
SRS-22 scale 5 = best; 1 = worst.

Domain (no. of questions) Mean ± SD

QLPSD 
 Psychosocial function (7) 2.4 ± 0.31
 Sleep disturbance (4) 2.2 ± 0.52
 Back pain (3) 1.9 ± 0.46
 Body image (4) 3.7 ± 0.41
 Back flexibility (3) 2.5 ± 0.53
 QLPSD – Total (21) 2.6 ± 0.42

SRS-22
 Function/activity (4) 4.4 ± 0.69
 Pain (5) 4.2 ± 0.72
 Self-image/appearance (5) 3.8 ± 0.65
 Mental health (5) 4.1 ± 0.73
 Satisfaction with management (2) 4.0 ± 0.75
 SRS-22 – Total (21) 4.2 ± 0.71

Table II. Test-retest reproducibility as determined by intraclass 
correlation coefficient (n = 104).

Questionnaire ICC (95% CI)

QLPSD - Total 0.815 (0.778-0.854)
QLPSD – Psychosocial function 0.713 (0.687-0.795)
QLPSD – Sleep disturbance 0.737 (0.701-0.788)
QLPSD – Back pain 0.751 (0.728-0.795)
QLPSD – Body image 0.793 (0.755-0.861)
QLPSD – Back flexibility 0.746 (0.711-0.791)

Table III. Internal consistency by Cronbach’s alpha (n=104).

Domain (no. of questions) Mean ± SD

QLPSD – Total α = 0.918
QLPSD – Psychosocial function α = 0.797
QLPSD – Sleep disturbance α = 0.812
QLPSD – Back pain α = 0.851
QLPSD – Body image α = 0.872
QLPSD – Back flexibility α = 0.841
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Discussion

The objectives of this study were to produce 
a Korean version of QLPSD by translation and 
adaption. The final Korean version of QLPSD was 
found to be clearly understood and easily admin-
istered to the patients. The results of this study 
indicate that the Korean version of the QLPSD is 
a reliable and valid instrument for measuring out-
comes in Korean patients with idiopathic scolio-
sis, and its reliability levels were similar to those 
of the original version, and previous studies2,10-14.

The factor analysis of 21 items was well divid-
ed into five domains and showed substantial load-
ing with intended domains as in the original study. 
Regarding internal consistency, the Cronbach’s α 
values obtained from this study were 0.918 for the 
QLPSD, 0.713 for the psychosocial function do-
main, 0.751 for the back pain domain, and 0.793 
for the body image domain. They were also sim-
ilar to those reported by other studies2,12,14. This 
result shows that this translated version is reliable 
and has a low standard error of measurement.

The reproducibility of each of the 21 items was 
satisfactory, with kappa statistics of agreement 
superior to 0.6 in our study. If the first and second 
questionnaires were completed by patients while 
visiting the clinic, it enables an average reproduc-
ibility of the item to be lower for other items. The 
results were explained by some patients proba-
bly have to wait for a long time more than others 

to the consultation before being received by the 
interview. We mailed the Korean version of the 
QLPSD and SRS-22 to idiopathic scoliosis pa-
tients to avoid this bias. The agreement of all the 
items was good in this study. An ICC of 0.815 is 
a good measure of the reliability of the Korean 
version of the QLPSD.

Reliability of functional status questionnaires 
may be measured using an interval of 2 weeks 
between assessments; clinical status is unlikely 
to change appreciably in idiopathic scoliosis pa-
tients. Thus, we used this in the present study. 

In the analysis for construct validity, the 
QLPSD was expected to reveal correlations with 
health-related quality of life scales. Therefore, 
we analyzed construct validity by comparing the 
total scores of the Korean version of QLPSD to 
the total score of SRS-22; a high correlation was 
found (p < 0.001). We also compared the total 
scores of QLPSD and five subscales to each do-
main of SRS-22. According to subscales mean-
ings, the correlations between back pain domain 
of QLPSD and pain domain of the SRS-22 (r = 
-0.751), and between body image domain of 
QLPSD and self-image/appearance domain of 
SRS-22 (r = -0.764) were expected to be stron-
ger than other functional domains of the SRS-22. 
When there was a common subscale in each ques-
tionnaire, such as back pain or body image, the 
correlation was relatively higher than that of psy-
chosocial function, sleep disturbance, and back 

Table V. Pearson correlation coefficient of the QLPSD with the SRS-22.

All correlations are significant at the 0.001 level.

 QLPSD Psychosocial  Sleep Back Body Back
  function disturbance pain image flexibility

SRS-22 -0.811 -0.657 -0.651 -0.711 -0.603 -0.577
Function/activity -0.692 -0.610 -0.539 -0.617 -0.415 -0.541
Pain -0.688 -0.428 -0.441 -0.751 -0.351 -0.452
Self-image/appearance -0.695 -0.546 -0.521 -0.536 -0.764 -0.547
Mental health -0.667 -0.648 -0.513 -0.500 -0.455 -0.341
Satisfaction with management -0.385 -0.356 -0.321 -0.284 -0.319 -0.268

Table IV. Exploratory factor analysis.

Factor Eigenvalue Variance (%) Cumulative variance (%)

  1 12.844 35.677 35.677
  2 3.269 9.082 44.758
  3 3.044 8.455 53.213
  4 1.312 3.644 56.857
  5 1.069 2.968 59.825
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flexibility that were not. Our results are consistent 
with the results published by Climent et al2, which 
correlation of pain and image was higher than that 
of other subscales.

Limitations

Before interpreting the results of the current 
study, several limitations must be considered. 
First, subjects of this were relatively small. How-
ever, in factor analysis, Hair et al. demonstrated 
that the sample size should be greater than 10016. 
Tak et al17 reported that the number of cases 
should be 20 times, or more than the number of 
factors extracted. Our sample number is consis-
tent with that research, supporting that our sam-
ple size, although small, is sufficient. Second, the 
time between test and retest was relatively short, 
positively affecting our reliability results. Third, 
subgroup analysis could not be performed using 
clinical variables such as age, Cobb angle, and 
treatment option. All the participants were ado-
lescents of a similar age who received treatment 
only by bracing rather than surgery. In addition, 
as the study was conducted based on e-mail, the 
radiological study could not be analyzed.

Conclusions

This Korean version of the QLPSD is the con-
dition-specific outcome instrument for patients 
with idiopathic scoliosis to be validated in a Ko-
rean population. The development and validation 
of multiple-language versions of existing validat-
ed questionnaires play a crucial role in standard-
izing outcome measurements and increasing the 
statistical powers of clinical studies. This study 
demonstrated that the QLPSD was successfully 
translated into Korean without losing the psy-
chometric properties of the original version. Ac-
cordingly, the Korean version of the QLPSD ap-
pears to be a reliable and valid outcome measure 
of functional status in patients with idiopathic 
scoliosis. Thus, we recommend that this Korean 
version of the QLPSD can be utilised for future 
clinical studies in Korea.
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