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Abstract

Study design Outcome investigation to verify the internal
consistency, reproducibility and validity of the adapted
Chinese version of the Scoliosis Research Society-22
(SRS-22) questionnaire for measuring health-related qual-
ity of life (HRQoL) in children with idiopathic scoliosis.
Objective To develop this questionnaire for the outcome
measurement in treating Chinese adolescents with idio-
pathic scoliosis and evaluate its metric qualities.
Summary of background data The SRS-22 questionnaire
has proven to be a valid instrument for clinical assessment
of patients with idiopathic scoliosis and has been suc-
cessfully translated into Spanish and Turkish. In most
developing countries, however, quality of life and psy-
chological health have been poorly described when treating
children with idiopathic scoliosis.

Methods Trans-cultural adaptation of the SRS-22 ques-
tionnaire was carried out according to the International
Quality of Life Assessment Project guidelines. The final
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version was approved by a committee of experts. The
questionnaire was completed by 86 adolescents with idio-
pathic scoliosis who had been treated with a brace; this
included 11 males and 75 females, aged from 10 to
18 years (mean 13.9 years). Curve magnitude ranged from
25° to 45° (mean 35.6°). A subgroup of 30 patients com-
pleted the questionnaire again in 3 or 4 weeks.

Results Five common factors were acquired from facto-
rial analysis, and the cumulative contribution ratio was
67.66%. The overall alpha coefficient of the questionnaire
was 0.88. Coefficients for individual domains were as
follows: function/activity, 0.70; pain, 0.80; self-image,
0.80; mental health, 0.88; and satisfaction, 0.81. The
questionnaire as a whole had a test-retest correlation
coefficient of 0.97. Test-retest correlation coefficients for
individual domains were as follows: function, 0.85; pain,
0.96; self-image, 0.96; mental health, 0.95; and satisfac-
tion, 0.91.

Conclusion The Chinese version of the SRS-22 ques-
tionnaire is eligible in terms of reliability and validity, and
can be used to measure HRQoL for adolescent idiopathic
scoliosis patients in Mainland China.

Keywords Health-related quality of life -
Patient questionnaire - Scoliosis Research Society -
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Introduction

The health-related quality of life (HRQoL) has frequently
been ignored in evaluating both the spine deformity and the
effectiveness of treatment in patients with idiopathic sco-
liosis [1-4]. Furthermore, there has been no questionnaire
about outcome assessment, which is accepted world-wide
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for evaluating such patients, and the effectiveness of
treatment, especially in most developing countries, where
the health-related conditions such as quality of life, psy-
chological health and healthcare systems are poorly
described. Haher et al. designed a simple, practical and
disease-specific outcome instrument to assess patients with
idiopathic scoliosis. It contains seven domains and has a
better score distribution, internal consistency and concur-
rent validity than Short Form 36 (SF-36), another well-
recognized, validated instrument for generic measurement
of quality of life [5]. After further modifications to this
instrument, Asher et al. developed a new questionnaire
consisting of 22 items—the Scoliosis Research Society 22
Patient Questionnaire (SRS-22 PQ)—which has been
widely used in English-speaking countries and several non-
English-speaking countries [6—11]. However, a trans-cul-
tural adaptation of the contents has been necessary for its
application in those non-English-speaking countries.

The purpose of this study was to determine metric
qualities of the Chinese version of the SRS-22 question-
naire by factorial analysis and using an assessment of its
internal consistency and test-retest reproducibility.

Materials and methods

The SRS-22 questionnaire consisting of 22 questions is
separated into 5 domains: function/activity, 5 items (5, 9,
12, 15, 18); pain, 5 items (1, 2, 8, 11, 17); self-perceived
image, 5 items (4, 6, 10, 14, 19); mental health, 5 items (3,
7, 13, 16, 20); and satisfaction with treatment, 2 items (21,
22). Each item is scored from 1 (the worst) to 5 (the best).
The total sum score of each domain ranges from 5 to 25,
except for the satisfaction domain, which ranges from 2 to
10. The first four domains have a maximum subtotal score
of 100; the maximum total score is 110 by adding the
satisfaction domain.

According to the guidelines of the International Quality
of Life Assessment (IQOLA) Project [12—-15], the transla-
tions were performed by two native Chinese speakers and
two native English speakers—this involved forward and
backward translations of the questionnaire and cross-cul-
tural comparisons. The first step was that the original
English version of the questionnaire (according to the SRS
official website) was translated into Chinese independently
by two Chinese-speaking translators. With the modifica-
tions, a preliminary version of forward translation was
produced and approved. This was then referred to two other
bilinguals, who evaluated its quality to develop a revised
preliminary version of forward translation. Then this for-
ward translation was back translated into English
independently by two English-speaking translators. A
committee of experts in spine deformity was organized to
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evaluate the quality for each item of the translated version,
and the final version was produced by consensus of the
committee. The final Chinese version of the questionnaire
can be consulted in Appendix A of the Electronic Sup-
plementary Material.

This investigation was carried out according to the
“Ethics Principles for Medical Research Involving Human
Subjects” (World Medical Association Declaration of
Helsinki, Geneva, 2000). The questionnaires of SRS-22
Chinese version were completed by 86 patients with idio-
pathic scoliosis and bracing treatment. The patients or their
legal guardians provided informed consent to participate,
and the study was approved by the University Human
Research Committee. There were 75 females and 11 males
with a mean age of 13.9 years (range 10-18 years). Cobb’s
angles of the major curve ranged from 25° to 45° (mean
35.6°). All patients completed the questionnaire by them-
selves, and a random subgroup of 30 patients filled out the
questionnaire again 3—4 weeks after the first test.

SPSS 10.0 package software was used for the statistical
analyses. Reliability was evaluated by internal consistency,
which was determined by Cronbach’s alpha coefficient,
and reproducibility, which was determined by the corre-
lation coefficient. Structure validity was assessed by
factorial analysis.

Results
Reliability analysis

As is shown in Table 1 [with date of English and Spanish
versions from Spine 29(15):1676—-1680, 2004], the overall
alpha coefficient and coefficients for each corresponding
domains of the questionnaire are as follows: total score
0.88; function/activity, 0.70; pain, 0.80; self-image, 0.80;
mental health, 0.88 and satisfaction, 0.81.

Guttman split-half tests for five domains were per-
formed independently, and for individual domains were:
function/activity, 0.51; pain, 0.77; mental health, 0.74; self-
image, 0.81; and satisfaction, 0.81.

Table 1 Internal consistency (Cronbach’s alpha coefficient) for
Chinese, English and Spanish versions. NA not applicable

Domains Chinese English Spanish
Function/activity 0.70 0.86 0.67
Pain 0.80 0.92 0.81
Self-image 0.80 0.73 0.73
Mental health 0.88 0.90 0.83
Satisfaction 0.81 0.88 0.78
Total 0.88 NA 0.89
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Table 2 Test-retest reliability (intraclass correlation coefficient) for
Chinese, English and Spanish versions. NA not applicable

Domains Chinese English Spanish
Function/activity 0.85 0.86 0.82
Pain 0.96 0.92 0.93
Self-image 0.96 0.90 0.94
Mental health 0.95 0.75 0.94
Satisfaction 0.91 0.88 0.98
Total 0.97 NA 0.96

After a reproducibility test (Table 2), intraclass corre-
lation coefficients of the overall questionnaire and every
domain were: overall, 0.97; function, 0.85; pain, 0.96; self-
image, 0.96; mental health, 0.95; and satisfaction, 0.91

Validity analysis

Five common factors were acquired from factorial analysis,
and the cumulative contribution ratio was 67.66%. As
shown in Table 3, each domain had a fairly good structure
validity, in accordance with their theoretical structure,
except for the function/activity domain, which was affected
by item 15. Table 4 provides the results of item-to-domain
correlation analyses.

Comparison of scores between Chinese version
and English original version

Table 5 shows the mean of the adapted and the original
versions for each domain.

Table 5 Mean of the Chinese and English original versions

Domains Chinese (all braced) English
Function/activity 3.8 4.2
Pain 43 4.2
Self-image 33 4.2
Mental health 3.7 4.1
Satisfaction 34 4.5

Table 6 presents the maximum and minimum scores of
the adapted version, the floor effect and the ceiling effect
for individual domains in both the adapted and original
versions.

Discussion

It has been necessary progress to measure HRQoL when
treating idiopathic scoliosis in children and adolescents.
The SRS-22 questionnaire has proven to be a valid
instrument for clinical assessment of patients with this
condition and has been translated and validated in Italian,
Spanish, Turkish and even Chinese languages [11-14].
However, the same language does not represent similar
culture. It is thus necessary to adapt these tools not only for
use in non-English-speaking countries, especially in most
developing countries where HRQoL and psychological
conditions are frequently ignored, but also for use in dif-
ferent cultures and even healthcare systems. This study
aimed to adapt this tool in Mainland China. In order to
assure equivalence between these versions and rule out side
effects of cultural and linguistic discrepancy, the trans-

Table 3 Load of each item in

five domains Function/activity Pain Self-image Mental health Satisfaction
Items Loads Items Loads Items Loads Items Loads Items Loads
0.819 1 0.738 0.747 0.786 21 0.917
0.722 0.707 0.770 0.877 22 0.917
12 0.787 8 0.794 10 0.616 13 0.781
15 0.416 11 0.772 14 0.760 16 0.892
18 0.745 17 0.775 19 0.813 20 0.762
:: ::):::h4itecr?lrizlit(l)(r)rnesc:oerfgicrizm Function/activity Pain Self-image Mental health Satisfaction
domain. Corre. correlation Items Corre. Items Corre. Items Corre. Items Corre. Items Corre.
coefficient
5 0.743 1 0.735 0.737 3 0.792 21 0.908
9 0.664 2 0.725 6 0.759 7 0.877 22 0.926
12 0.725 8 0.776 10 0.621 13 0.792
15 0.627 11 0.726 14 0.761 16 0.879
18 0.727 17 0.811 19 0.826 20 0.758
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Table 6 the floor effect and the

. . Domains Minimum Floor Floor Maximum Ceiling Ceiling
ceiling effect of the Chinese and . :
Enelish orieinal ;i score effect effect in score effect in effect
NS orginat versions in Chinese English Chinese in English
version version version version
Function/ 2.4 2.3 1.7 5 2.3 5.2
activity
Pain 2.6 7.0 1.7 15.1 20.7
Self-image 1.6 23 1.7 4.6 4.7 8.6
Mental health 2.4 4.7 1.7 5 5.8 15.5
Satisfaction 1 2.3 1.7 5 2.3 56.9

cultural adaptation of the SRS-22 from English to Chinese
was performed according to the IQOLA Project guidelines.

In this study, reliability analysis showed that the
internal consistency of the questionnaire was adequate,
either in total score or in individual domain, which had a
Cronbach’s alpha coefficient beyond 0.70. This is quite
similar to that of the original versions. Item-to-domain
correlation analyses demonstrated correlation coefficients
greater than 0.6 for all the items. The analysis of construct
validity showed that five common factors from factorial
analysis were in accordance with their theoretical struc-
ture—except the function/activity domain—and the
cumulative contribution rate was 67.66%. It is obvious
that there is a cultural variable, such as differences in
healthcare payment schemes, which has a considerable
effect on question no. 15 (relating to financial consider-
ations), between developed countries and Mainland China.
Asher et al. [16] mentioned this issue in their latest study,
and similar phenomena were also found in other trans-
cultural adaptations of the SRS-22 questionnaire [10, 11].
This occurs even where there are similar linguistics; for
example, the healthcare system in Mainland China is quite
different from that in Hong Kong China. The scoliosis
treatment usually takes a long period of time and most
patients have to rely on their own for the expenditure of
medical care in Mainland China. Traveling to the medical
centers for follow-up and brace making cost a lot. Many of
our patients came to visit us from hundreds of kilometers
away. However, most of the patients take the welfare
healthcare service for their medical treatment in Hong
Kong SAR.

Compared with Asher’s results, scores for several
domains were significantly lower than those of the original
version (Table 5), mainly because the braced patients had a
poorer self-image and mental health, and a reduced activity
level. Cheung et al. also found that bracing had a greater
negative impact on the quality of life, especially on a
function or activity level in patients with mild curves. In
patients with severe curves, bracing did not seem to have as
great an effect on the quality of life. They suggested that
the utility of the SRS-22 questionnaire as a HRQoL
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questionnaire should take into account not only the phys-
ical health of the patient, but also the emotional and
psychosocial factors previously overlooked in traditional
outcome studies [17]. This study demonstrated that the
floor and ceiling effects in the Chinese version are very
similar to those of the English original, with the exception
of satisfaction with treatment.

The effect of bracing on the quality of life of individuals
has not been well described. Some presumed that it should
be a negative impact. This may be related to the use of
different kinds of braces, different bracing regimes and
cultural differences in patients’ abilities to accept bracing.
In Mainland China, 80% of the population lives in rural
areas. Interestingly, although not concluded in this study,
we found that, in most cases, the patients living in rural
areas were more compliant with bracing. However, the
patients in urban areas were more concerned about their
daily function and self-image and less compliant. We take
adolescence as the period of not only physical growth but
also psychological instability. Therefore, more attention
should be paid to both the physical and psychological
impact of bracing among adolescents from different pop-
ulations. It is proposed that psychological intervention
should be introduced along with bracing treatment.

In summary, the Chinese version of the SRS-22 ques-
tionnaire has eligible reliability and validity in comparison
with the English original version. It can be applied to
measure the HRQoL of Chinese adolescent idiopathic
scoliosis patients. Given cultural differences between
developed countries and developing countries, such as
Mainland China, especially under healthcare payment
policies, some questions especially with regard to function/
activity domain should be revised. Further studies are
required for the better adaptation to this particular
situation.

Conclusion

The Chinese version of the SRS-22 outcome instrument has
excellent reliability and validity in comparison with the
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original English one. This study suggests that the adapted
Chinese version of this questionnaire be apparently
equivalent to the original. It can be used to measure the
HRQoL for adolescent idiopathic scoliosis patients in
Mainland China. Linguistic translation and cultural and
social-economic adaptation are essential in any attempt to
use a HRQoL questionnaire across lands.

Key points

The HRQoL has become a unique aspect for evaluating
both spine deformity itself and the effectiveness of
treatment. However, some difficulties still exist when
its application is performed in different cultures, espe-
cially in most developing countries, where the health-
related conditions such as quality of life, psychological
health and healthcare system have been poorly
described.

The SRS-22 HRQL questionnaire has been shown to be
a valid instrument for clinical assessment of patients
with idiopathic scoliosis and has been successfully
translated into some other languages.

Trans-cultural adaptation of the SRS-22 questionnaire
in Mainland China was carried out according to the
IQOLA Project guidelines. The final version was
approved by a committee of experts. The question-
naire was finished by 86 adolescent idiopathic
scoliosis patients who were braced—this included 11
males and 75 females, aged 10 to 18 years (mean
13.9 years). Curve magnitude ranged from 25° to
45°(mean 35.6°). A randomized subgroup of 30
patients completed the questionnaire again in 3 to
4 weeks. Reliability and validity analyses were
performed.

The Chinese version of the SRS-22 questionnaire has
eligible reliability and validity in comparison with the
English original version. It can be used to measure the
HRQoL for adolescent idiopathic scoliosis patients in
Mainland China. Given the differences in culture
between developed and developing (such as China)
countries, especially with regard to healthcare payment
policies, some questions, especially those concerning
function/activity domain, should be revised in further
studies.
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