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IRT Item response theory

LOA Limits of agreement

MIC Minimal important change

NCSS Non-clinically significant scoliosis

RMDQ Roland and Morris Disability Questionnaire

SDC Smallest detectable change

SF-12 Short-Form Health Survey-12 items

SF-36 Short-Form Health Survey-36 items

SR Systematic review

SRS-22 Scoliosis Research Society-22 Patient

Questionnaire

VAS Visual analogue scale

The aim of this review was to evaluate the psychometric

properties and to provide the current level of evidence of

all the available translations of the SRS-22 using the

‘‘COnsensus-based Standards for the selection of health

status Measurement INstruments’’ (COSMIN) [7]. Specific

targets were as follows:

• to examine the methodological quality of the studies

examining psychometric properties;

• to rate the quality of the SRS-22 translations in terms of

psychometric properties;

• to provide an overall level of evidence of the

measurement properties per language.

Methods

The study was approved by Institutional Review Board of

the Salvatore Maugeri Foundation’s Scientific Institute in

Lissone.

Search strategy and selection criteria

We searched the PubMed, Medline, EMbase, and CINAHL

databases for articles published up to January 2014. The

combination of the following terms and their derivates

were searched in each database: ‘‘Scoliosis Research So-

ciety-22,’’ ‘‘validation,’’ ‘‘transcultural adaptation,’’ ‘‘psy-

chometric properties,’’ ‘‘quality of life,’’ ‘‘outcome

measure’’ (see Appendix 2 for the full search strategy). All

of the possible keywords used in each database were in-

cluded in the search. The reference lists of the selected

articles were also screened to identify additional studies.

The search considered original, full-text articles pub-

lished in English describing translations of the SRS-22 or

evaluating their measurement properties. Scoliosis had to

be the main problem of investigated subjects.

Two reviewers (CN and VL) independently assessed the

titles, abstracts, and reference lists of the studies retrieved

during the literature search. In the case of disagreement, a

discussion was held in an attempt to reach a consensus,

and, if necessary, a third reviewer (MM) made the final

decision.

Assessment of the methodological quality

The studies were assessed using the COSMIN checklist,

which is a standardized and validated scoring tool devel-

oped in an international and multidisciplinary Delphi study

[8–11]. It focuses on standards for design requirements and

preferred statistical methods of studies, which investigate

the measurement properties of health measurement instru-

ments. It consists of 114 items grouped in twelve boxes:

Introduction

The region-specific Scoliosis Research Society-22 Patient 
Questionnaire (SRS-22) was developed in English and rec-

ommended by Asher in 2003 as a means of assessing Health-

Related Quality of Life (HRQoL) in subjects with scoliosis 
[1, 2]. The SRS-22, reported in Appendix 1, is multidimen-

sional and covers five domains named Function (evaluating 
current level of activity and motor performances of the spine 
during usual activities at home, at school, at work, etc), Pain 
(investigating painful sensations felt during the past months, 
drugs eventually used, and sick days due to back pain), 
Mental Health (evaluating mental sensations such as anxiety, 
depression, peace of mind, sadness, and happiness), Self-

image (investigating esthetic aspect and self-appeal), and 
Management Satisfaction/Dissatisfaction (assessing pa-

tients’ satisfaction with treatment results). Each domain has 
five questions except the last, which has two. The total score 
for each item ranges from 1 to 5, with 5 being the best. Each 
domain has a total sum score ranging from 5 to 25, except for 
the satisfaction domain, which ranges from 2 to 10. The sum 
of the first four domains gives a maximum subtotal of 100; 
with addition of the satisfaction domain, the maximum total 
is 110. Results are usually expressed as the mean (total sum 
of the domain divided by the number of items answered) for 
each domain. The SRS-22 is expected to allow a compre-

hensive evaluation of the disease and subjects’ perceptions 
of the consequences of clinician choices and the effective-

ness of treatments [3–6].

Many efforts were made in order to adapt and investi-

gate its properties also in non-English countries, with the 
purpose of allowing clinicians and researchers to share 
validated outcomes and start high-quality methodological 
trials in the field of scoliosis. Over the last decade, the 
amount of studies investigating the measurement properties 
of translations of the SRS-22 increased considerably, but, 
to the best of our knowledge, no systematic review (SR) 
has ever been made of their psychometric properties.



nine contain standards for measurement properties, one

standards for interpretability, and two the requirements for

item response theory (IRT) and the generalizability of the

results. Each item was scored on a 4-point rating scale

(‘‘poor,’’ ‘‘fair,’’ ‘‘good,’’ or ‘‘excellent’’) [10], and the

lowest rating of the items in a box was used to define the

overall methodological quality of each study.

The data were extracted independently by two reviewers

(CN and VL), who also assessed their methodological

quality. In the case of disagreement, a discussion was held in

an attempt to reach a consensus, and, if necessary, a third

reviewer (MM) made the final decision. In order to decrease

the differences between reviewers, a scoring system was

agreed in advance. The data extraction form was designed

and tested before being used for the purposes of the study.

Rating of the psychometric properties

In order to rate the psychometric properties of each transla-

tion, we applied a validated quality assessment criteria pro-

posed by Terwee et al. [12]. The properties were rated

‘‘positive,’’ ‘‘negative,’’ or ‘‘indeterminate’’ according to the

examination of the results of the measurement properties.

Concerning properties which required an independent

evaluation for each subscales (i.e., Cronbach’s a, ICC, MIC,

Pearson’s coefficient), we considered the rating as ‘‘posi-

tive,’’ ‘‘negative,’’ or ‘‘indeterminate’’ if the criterion was

satisfied in at least 4 subscales out of 5. Appendix 3 lists the

quality criteria for each of the properties considered.

Best evidence synthesis

An overall level of evidence of the measurement properties

per language was determined combining scores of the

methodological quality assessment (COSMIN checklist)

and the psychometric results rated with Terwee’s classifi-

cation [12]. This method of evaluation was developed by

the Cochrane Back Review Group [13, 14] and consists of

five possible levels of evidence: ‘‘strong,’’ ‘‘moderate,’’

‘‘limited,’’ ‘‘conflicting,’’ or ‘‘unknown’’ (Table 1).

Measurement properties, interpretability,

and generalizability

Measurement properties were divided into three domains

[11]: The first included internal consistency (i.e., the in-

terrelatedness of the items), measurement error (i.e., sys-

tematic and random errors in patient scores that are not

attributable to true changes in the construct being mea-

sured), and reliability (i.e., the proportion of total variance

due to ‘‘true’’ differences between patients); the second

included content validity (i.e., the extent to which the

content adequately reflects the construct being measured),

criterion validity (i.e., the extent to which the scores

adequately reflect a gold standard), construct validity di-

vided into cross-cultural validity (i.e., the extent to which

the performance of an item in the adapted instrument

adequately reflects its performance in the original version)

and structural validity (i.e., the extent to which the scores

adequately reflect the dimensional nature of the construct

being measured), and hypotheses testing (i.e., the extent to

which the measure being evaluated relates to other mea-

sures in the expected manner); and the third covered re-

sponsiveness (i.e., the instrument’s ability to detect

changes over time in the construct being measured), which

is considered an aspect of longitudinal validity and asses-

sed using the same standards as those used for the other

aspects of validity [9].

Interpretability (i.e., the extent to qualitative meaning

can be attributed to the instrument’s quantitative scores or

changes in scores) was assessed by considering the

clinically relevant differences in scores between subgroups,

floor and ceiling effects, and minimal important changes

[9]. Ceiling and floor effects were detected when almost

15 % of respondents achieved the highest/lowest possible

score [12]. The generalizability of each property (i.e., the

extent to which the results can be generalized) was asses-

sed by gathering information concerning age, gender, dis-

ease characteristics, setting, and subject selection methods.

Results

The search strategy identified 106 references in PubMed

database, 54 references in Medline, 41 references in

CINAHL, and 47 references in EMbase. After screening for

duplicates, a total of 121 articles were found, 98 of which

Table 1 Levels of evidence for the overall quality of the measure-

ment properties (based on the Cochrane Back Review Group) [13, 14]

Level Ratinga Criteria

Strong

evidence

??? or

---

Consistent findings in multiple studies of

good methodological quality or in one

study of excellent methodological

quality

Moderate

evidence

?? or

--

Consistent findings in multiple studies of

fair methodological quality or in one

study of good methodological quality

Limited

evidence

? or - One study of fair methodological quality

Conflicting

evidence

± Conflicting findings

Unknown

evidence

? Only studies of poor methodological

quality

a ?, means positive rating; -, means negative rating; ±, means

conflicting rating; ?, means indeterminate rating



were selected on the basis of their titles and abstracts. The

subsequent full-text assessment excluded 74 articles with

the following reasons: The SRS-22 was not the main pur-

pose of the study (n = 39), the evaluation of the measure-

ment properties of SRS-22 was not the main aim of the

study (n = 20), the article was not written in English

(n = 2), and the study referred to other versions of the SRS

questionnaire (n = 13). Therefore, the review was per-

formed on 24 articles concerning the psychometric prop-

erties of the SRS-22 into 17 different languages (Fig. 1).

Reviewers independently assessed and extracted data

about the methodological quality of each study by using the

COSMIN checklist. A degree of consensus of about 90 %

was reached between reviewers. Disagreement was solved

by discussion between reviewers in 6 % of cases, while the

third reviewer was involved in order to make the final

decision in 4 % of cases of disagreements.

Table 2 shows the general characteristics of the included

studies.

Table 3 reports the methodological quality of each

translation and property. No studies performed multigroup

factor analysis or differential item functioning; hence, we

were only able to rate the methodological quality of the

translation process. Internal consistency, reliability, and

hypotheses testing were the properties mainly investigated,

and in the majority of cases, the methodological quality

was fair.

Table 4 summarizes the outcomes of the included

studies and the corresponding ratings for each investigated

measurement property based on the quality criteria pro-

posed by Terwee et al. [12]. The overall assessment of the

investigated measurements properties was positive (74 %),

negative (25 %), and indeterminate (3 %). Table 4 reports

also information about interpretability related to

Articles selected based on 
title and abstract (n=98)

Main reasons for exclusion:
− SRS-22 not main purpose of the 

study (n=39)
− Measurement properties of SRS-22

not main aim of the study (n=20)
− Article not in English (n=2)
− Other versions of SRS 

questionnaire (n=13)

No. of articles included in review 
by language:

− Brazilian (n=2)
− Chinese (Traditional) (n=2)
− Chinese (Simplified) (n=2)
− Dutch (n=1)
− French Canadian (n=2)
− German (n=1)
− Greek (n=2)
− Italian (n=1)
− Japanese (n=1)
− Korean (n=1)
− Norwegian (n=1)
− Persian (n=1)
− Polish (n=1)
− Spanish (n=2)
− Swedish (n=1)
− Thai (n=2)
− Turkish (n=1)

PubMed
106 references

Medline
54 references

CINAHL
41 references

EMbase
47 references

After checking for duplicates: 
121 references

Articles selected based on 
full text (n=24)

Excluded/irrelevant based on title 
and abstracts (n=23)

Fig. 1 Flowchart search and selection



Table 2 General characteristics of the considered studies

Study Language Country Population Treatment Setting

Rosanova et al. [15] Brazilian Brazil n = 49 AIS;

M = 7, F = 47;

19.9 ± 7.7 years

Post-surgery and conservative

treatment

Orthopedic

Camarini et al. [16] Brazilian Brazil n = 44 AIS;

M = 4, F = 40;

18.9 (12–36) years

Post-surgery and conservative

treatment

Orthopedic

Zhao et al. [17] Chinese

(traditional)

China n = 86 AIS;

M = 11, F = 75;

13.9 (10–18) years

Conservative treatment Orthopedic

Cheung et al. [18] Chinese

(traditional)

China n = 36 AIS;

M = 4, F = 32;

16.5 (8–28) years;

n = 50 AIS;

M = 4, F = 46;

21 (12–51) years

Not reported Outpatient

Li et al. [19] Chinese

(simplified)

China n = 63 AIS;

M = 6, F = 57;

17.7 (14.3–23.8) years

Post-surgery Home-based

Qiu et al. [20] Chinese

(simplified)

China n = 333 AIS;

M = 76, F = 257;

16.2 (10–32) years

Pre-/post-surgery;

Before/after brace

Orthopedic

Schlösser et al. [21] Dutch The Netherlands n = 92 AIS;

M = 12, F = 80;

15.1 ± 2.0 years

Post-surgery, conservative

treatment, observation

Outpatient

Beauséjour et al. [22] French

Canadian

Canada n = 145 AIS;

M = 22, F = 123;

15 (9.8–21.2) years;

n = 44 NCSS;

M = 13, F = 31;

13.5 (9.8–21.6) years;

n = 64 healthy subjects;

M = 23, F = 41;

14.1 (10.3–17.8) years

Not reported Outpatient

Lonjon et al. [23] French

Canadian

France n = 175 AIS;

M = 32, F = 143;

14.4 (10.1– 18.9) years;

n = 25 NCSS;

M = 5, F = 20;

13.8 (12–18.6) years;

n = 60 healthy subjects;

M = 13, F = 47;

14.7 (12.7–18.3) years

Conservative treatment or

surgery scheduled (AIS

group);

Observation (NCSS group)

Outpatient

orthopedic

Niemeyer et al. [24] German Germany n = 78 AIS;

M = 18, F = 60;

19 (14–59) years

Post-surgery and conservative

treatment

Home-based

Antonarakos et al. [25] Greek Greece n = 51 AIS;

M = NA, F = NA;

21.2 (16–27) years

Post-surgery Home-based



consistency was mainly judged as positive with a

strong/moderate to limited level of evidence. Measure-

ment error was assessed only in one translation and

achieved a limited negative evidence. Reliability reported

limited positive evidence or unknown evidence due to

poor methodological quality. Structural validity was

evaluated in only six languages, achieving half positive

Table 2 continued

Study Language Country Population Treatment Setting

Potoupnis et al. [26] Greek Greece n = 87 AIS;

M = 7, F = 80;

14.78 (12–18) years

Conservative treatment Home-based

Monticone et al. [27] Italian Italy n = 223 AIS;

M = 103, F = 120;

14.14 (10–18) years

Conservative treatment Rehabilitation

Hashimoto et al. [28] Japanese Japan n = 114 AIS;

M = 9, F = 105;

15 (11–17.9) years

Post-surgery, conservative

treatment and observation

Orthopedic

Lee et al. [29] Korean Republic

of Korea

n = 82 AIS;

M = 12, F = 70;

18.3 (14.1–24.2) years

Post-surgery Home-based

Adobor et al. [30] Norwegian Norway n = 57;

M = 9, F = 48;

21 (12–45) years

Pre-/post-surgery;

Brace

Home-based

Mousavi et al. [31] Persian Iran n = 84 AIS;

M = 25, F = 59;

15.32 (12–18) years

Post-surgery, conservative

treatment and observation

Orthopedic

Glowacki et al. [32] Polish Poland n = 60 AIS;

M = 0, F = 60;

15.6 (12–28) years

Post-surgery Orthopedic

Bago et al. [33] Spanish Spain n = 175 AIS;

M = 23, F = 152;

18.9 (8–48) years

Post-surgery, conservative

treatment and observation

Orthopedic

Climent et al. [34] Spanish Spain n = 175 AIS;

M = 23, F = 152;

18.9 (8–48) years

Post-surgery, conservative

treatment, observation

Orthopedic

Danielsson et al. [35] Swedish Sweden n = 193 AIS;

M = 13, F = 180;

23.3 (11.9–56.9) years

Post-surgery, conservative

treatment, observation

Orthopedic

Leelapattana et al. [36] Thai Thailand n = 30 AIS;

M = 2, F = 28;

17.2 (13–30) years

Post-surgery, conservative

treatment

Orthopedic

Sathira-Angkura et al. [37] Thai Thailand n = 58 AIS;

M = 52, F = 6;

18.7 (13–31) years

Post-surgery General

hospital

Alanay et al. [38] Turkish Turkey n = 47 AIS;

M = 12, F = 35;

19.8 (14–31) years

Post-surgery Home-based

AIS adolescent idiopathic scoliosis, M male, F female, NCSS non-clinically significant scoliosis, NA not available

floor/ceiling effects: Function had a ceiling effect in 10 
studies, Pain in 18, Self-image in 2, Mental Health in 3, and 
Management Satisfaction/Dissatisfaction in 12. The studies 
that considered floor effects (n = 20) did not observe any. 
None of the studies used IRT methods.

The overall level of evidence of each measurement 
property per language is reported in Table 5. Internal



and half negative or unknown results. Hypotheses testing

had a limited positive evidence in eight languages,

conflicting evidence in three, and limited or moderate

negative evidence in the remaining five.

Content validity, criterion validity, and responsiveness are

not reported in Tables 3, 4 and 5, since no studies included in

the review evaluated these measurement properties.

Results per language are detailed below.

Table 3 Methodological quality of each study by measurement property

Language Cross-cultural

validity

Internal

consistency

Measurement

error

Reliability Structural

validity

Hypothesis

testing

Brazilian

Rosanova et al. [15] NA NA NA NA NA Fair

Camarini et al. [16] Poor Fair NA Fair NA NA

Chinese (traditional)

Zhao et al. [17] Poor Fair NA Poor Fair NA

Cheung et al. [18] Poor Fair NA Fair NA Fair

Chinese (simplified)

Li et al. [19] Poor Fair NA Poor NA Fair

Qiu et al. [20] Poor Fair NA Poor NA Fair

Dutch

Schlösser et al. [21] Excellent Fair NA Fair NA Fair

French Canadian

Beauséjour et al. [22] Fair Fair NA NA Fair Fair

Lonjon et al. [23] NA Fair Fair Fair Fair Fair

German

Niemeyer et al. [24] Fair Fair NA Poor NA Fair

Greek

Antonarakos et al. [25] Fair Fair NA Poor NA Fair

Potoupnis et al. [26] Poor Fair NA Fair Fair Fair

Italian

Monticone et al. [27] Excellent Excellent NA Fair Excellent Fair

Japanese

Hashimoto et al. [28] Poor Fair NA NA Fair Fair

Korean

Lee et al. [29] Excellent Fair NA Poor NA Fair

Norwegian

Adobor et al. [30] Poor Fair NA Fair NA Fair

Persian

Mousavi et al. [31] Fair Fair NA Poor NA Fair

Polish

Glowackiet al. [32] Poor Fair NA NA NA NA

Spanish

Bago et al. [33] Poor Fair NA Fair NA NA

Climent et al. [34] NA NA NA NA Good Fair

Swedish

Danielsson et al. [35] Excellent Fair NA Poor NA Fair

Thai

Leelapattana et al. [36] Poor Fair NA Poor NA Fair

Sathira-Angkura et al. [37] Fair Fair NA Fair NA Fair

Turkish

Alanay et al. [38] Poor Fair NA Poor NA Fair

Content validity, criterion validity, and responsiveness are not reported in the table, since no studies included in the review evaluated these

measurement properties

NA (not available) means that the psychometric property was not investigated



Table 4 Outcomes and corresponding ratings for each measurement properties

Language Internal

consistency

(Cronbach’s a)

Measurement

error (SEM)

Reliability (test/

retest time

intervals

and intraclass

coefficient

correlations by

subscale)

Structural

Validity

(% of

explained

variance)

Hypotheses Testinga

(measure

comparisons and

Pearson/Spearman

correlation

coefficients)

Floor

effects

(%)

Ceiling

effects (%)

Brazilian

Rosanova
et al. [15]

Study
results

NA NA NA NA SRS-22 and SF-36;

F = 0.49–0.83

P = 0.69–0.86

SI = 0.34–0.40

MH = 0.39–0.57

S = 0.07–0.28

NA NA

Scoreb NA NA NA NA -

Camarini
et al. [16]

Study
results

F = 0.77

P = 0.80

SI = 0.82

MH = 0.85

S = 0.70

NA 7 days;

F = 0.94

P = 0.93

SI = 0.92

MH = 0.92

S = 0.96

NA NA F = 0

P = 0

SI = 0

MH = 0

S = 0

F = 15.9

P = 25

SI = 4.54

MH = 2.27

S = 36.36

Scoreb ? NA ? NA NA

Chinese (traditional)

Zhao et al.
[17]

Study
results

F = 0.70

P = 0.80

SI = 0.80

MH = 0.88

S = 0.81

NA 3–4 weeks;

F = 0.85

P = 0.96

SI = 0.96

ME = 0.95

S = 0.91

67.66 NA F = 2.3

P = 7

SI = 2.3

MH = 4.7

S = 2.3

F = 2.3

P = 15.1

SI = 4.7

MH = 5.8

S = 2.3

Scoreb ? NA ? ? NA

Cheung et al.
[18]

Study
results

F = 0.86

P = 0.87

SI = 0.78

MH = 0.87

S = 0.53

NA 7 days;

F = 0.83

P = 0.76

SI = 0.79

MH = 0.84

S = 0.82

NA SRS-22 and SF-36;

F = 0.59–0.77

P = 0.54–0.72

SI = 0.50–0.62

MH = 0.57–0.67

S = 0.18–0.49

F = 2

P = 2

SI = 4

MH = 4

S = 2

F = 44

P = 30

SI = 2

MH = 18

S = 10

Scoreb ? NA ? NA ?

Chinese (simplified)

Li et al. [19] Study
results

F = 0.81

P = 0.88

SI = 0.76

MH = 0.79

S = 0.65

NA 13, 4 days;

F = 0.74

P = 0.78

SI = 0.86

MH = 0.81

S = 0.84

NA SRS-22 and SF-36;

F = 0.50–0.76

P = 0.46–0.81

SI = 0.37–0.62

MH = 0.60–0.85

S = 0.23–0.44

F = 1.6

P = 1.6

SI = 1.6

MH = 1.6

S = 3.2

F = 4.8

P = 22.2

SI = 1.6

MH = 9.5

S = 14.3

Scoreb ? NA ? NA ?

Qiu et al. [20] Study
results

F = 0.57

P = 0.73

SI = 0.71

MH = 0.79

S = 0.50

NA 12 days;

F = 0.78

P = 0.70

SI = 0.85

MH = 0.82

S = 0.75

NA SRS-22 and SF-36;

F = 0.49–0.70

P = 0.33–0.52

SI = 0.24–0.63

MH = 0.42–0.62

S = 0.21–0.34

F = 5.1

P = 1.2

SI = 5.9

MH = 1.2

S = 2.2

F = 36.4

P = 67.5

SI = 22.6

MH = 26.6

S = 14.0

Scoreb - NA ? NA -



Table 4 continued

Language Internal

consistency

(Cronbach’s a)

Measurement

error (SEM)

Reliability (test/

retest time

intervals

and intraclass

coefficient

correlations by

subscale)

Structural

Validity

(% of

explained

variance)

Hypotheses Testinga

(measure

comparisons and

Pearson/Spearman

correlation

coefficients)

Floor

effects

(%)

Ceiling

effects (%)

Dutch

Schlösser
et al. [21]

Study
results

F = 0.74

P = 0.85

SI = 0.71

MH = 0.77

S = 0.71

NA 19 days;

F = 0.86

P = 0.92

SI = 0.87

MH = 0.85

S = 0.79

NA SRS-22 and SF-36;

F = 0.42–0.80

P = 0.69–0.85

SI = 0.39–0.49

MH = 0.45–0.59

F = 0

P = 1

SI = 0

MH = 0

S = 0

F = 33

P = 20

SI = 4

MH = 8

S = 22

Scoreb ? NA ? NA ?

French Canadian

Beauséjour
et al. [22]

Study
results

F = 0.68

P = 0.79

SI = 0.67

MH = 0.79

S = 0.69

(AIS patients
group)

NA NA 47.4 SRS-22 and SF-12;

F = 0.46–0.64

P = 0.62–0.75

SI = 0.23–0.50

MH = 0.47–0.49

S = 0.18–0.26

(AIS patients group)

F = 0

P = 0

SI = 0

MH = 0

S = 0.7

(AIS
patients
group)

F = 3.4

P = 22.1

SI = 6.9

MH = 0.7

S = 22.1

(AIS
patients
group)

Scoreb - NA NA - -

Lonjon et al.
[23]

Study
results

Only AIS
patients
group

F = 0.60

P = 0.71

SI = 0.61

MH = 0.73

S = 0.60

F = 0.86

P = 0.93

SI = 0.53

MH = 0.53

2 weeks;

All groups

F = 0.86

P = 0.93

SI = 0.89

MH = 0.85

44 SRS-22 and SF-12;

F = 0.21–0.36

P = 0.29–0.41

SI = 0.30–0.38

MH = 0.30–0.62

S = 0.08–0.44

(AIS and NCSS
groups)

F = 0

P = 0

SI = 0

MH = 0

S = 1.2

(AIS
patients
group)

F = 0

P = 19.4

SI = 1.1

MH = 8

S = 9.4

(AIS
patients
group)

Scoreb - - ? - -

German

Niemeyer
et al. [24]

Study
results

F = 0.67

P = 0.75

SI = 0.84

MH = 0.88

S = 0.61

NA 30 days;

F = 0.80

P = 0.76

SI = 0.87

MH = 0.85

S = 0.75

NA SRS-22 and RMDQ;

F = 0.60

P = 0.48

MH = 0.14

F = 0

P = 0

SI = 0

MH = 0

S = 0

F = 1.3

P = 17.9

SI = 7.7

MH = 11.5

S = 26.9

Scoreb - NA ? NA -

Greek

Antonarakos
et al. [25]

Study
results

F = 0.75

P = 0.85

SI = 0.83

MH = 0.87

S = 0.67

NA 30 days;

F = 0.93

P = 0.82

SI = 0.83

MH = 0.79

S = 0.72

NA SRS-22 and SF-36;

F = 0.65–0.79

P = 0.61–0.87

SI = 0.59–0.74

MH = 0.64–0.89

S = 0.38–0.63

F = 2

P = 2

SI = 2

MH = 2

S = 2

F = 7.8

P = 9.8

SI = 13.7

MH = 2

S = 37.3

Scoreb ? NA ? NA ?



Table 4 continued

Language Internal

consistency

(Cronbach’s a)

Measurement

error (SEM)

Reliability (test/

retest time

intervals

and intraclass

coefficient

correlations by

subscale)

Structural

Validity

(% of

explained

variance)

Hypotheses Testinga

(measure

comparisons and

Pearson/Spearman

correlation

coefficients)

Floor

effects

(%)

Ceiling

effects

(%)

Potoupnis et al.
[26]

Study
results

F = 0.73

P = 0.83

SI = 0.89

MH = 0.91

S = 0.66

NA 2 weeks;

F = 0.78

P = 0.81

SI = 0.88

MH = 0.82

S = 0.79

Estimated,

% not
reported

SRS-22 and SF-36;

F = 0.39–0.52

P = 0.19–0.37

SI = 0.42–0.63

MH = 0.51–0.75

S = 0.20–0.33

F = 1.1

P = 1.1

SI = 1.1

MH = 1.1

S = 1.1

F = 52.9

P = 18.4

SI = 11.5

MH = 8

S = 31

Scoreb ? NA ? ? -

Italian

Monticone
et al. [27]

Study
results

F = 0.65

P = 0.75

SI = 0.76

MH = 0.78

S = 0.70

NA 7 days;

F = 0.99

P = 0.98

SI = 0.96

MH = 0.97

S = 0.97

54 SRS-22 and SF-36;

F = 0.32–0.34

P = 0.40–0.65

SI = 0.32–0.42

MH = 0.54–0.79

S = 0.09–0.25

NA F = 0

P = 0

SI = 0

MH = 0

S = 0

Scoreb ? NA ? ? -

Japanese

Hashimoto
et al. [28]

Study
results

F = 0.65

P = 0.76

SI = 0.74

MH = 0.84

NA NA Estimated,

% not
reported

SRS-22 and SF-36;

F = 0.52–0.67

P = 0.44–0.73

SI = 0.13–0.36

MH = 0.54–0.80

NA F = 38

P = 36

SI = 1

MH = 15

Scoreb ? NA NA ? -

Korean

Lee et al. [29] Study
results

F = 0.85

P = 0.83

SI = 0.75

MH = 0.81

S = 0.61

NA 4 weeks;

F = 0.83

P = 0.81

SI = 0.84

MH = 0.88

S = 0.87

NA SRS-22 and SF-36;

F = 0.54–0.78

P = 0.71–0.81

SI = 0.37–0.76

MH = 0.36–0.61

S = 0.27–0.44

F = 1.2

P = 1.2

SI = 2.4

MH = 1.2

S = 2.4

F = 31.3

P = 42.1

SI = 4.8

MH = 12

S = 8.4

Scoreb ? NA ? NA ?

Norwegian

Adobor et al.
[30]

Study
results

F = 0.87

P = 0.93

SI = 0.93

MH = 0.89

S = 0.90

NA 2 weeks;

F = 0.76

P = 0.87

SI = 0.87

MH = 0.80

S = 0.82

NA SRS-22 and
EuroQol;

F = 0.36

P = 0.59

SI = 0.62

MH = 0.57

F = 0

P = 0

SI = 1.8

MH = 0

S = 4.2

F = 0

P = 10.5

SI = 0

MH = 10

S = 7.3

Scoreb ? NA ? NA ?

Persian

Mousavi et al.
[31]

Study
results

F = 0.70

P = 0.73

SI = 0.68

MH = 0.78

S = 0.76

NA 2 days;

F = 0.87

P = 0.82

SI = 0.85

MH = 0.79

S = 0.81

NA SRS-22 and SF-36;

F = 0.54–0.67

P = 0.48–0.74

SI = 0.45–0.55

MH = 0.66–0.85

S = 0.35–0.55

F = 2.8

P = 2.8

SI = 2.8

MH = 2.8

S = 2.8

F = 2.8

P = 16.1

SI = 2.8

MH = 5.8

S = 19.4

Scoreb ? NA ? NA ?



Table 4 continued

Language Internal

consistency

(Cronbach’s a)

Measurement

error (SEM)

Reliability (test/

retest time

intervals

and intraclass

coefficient

correlations by

subscale)

Structural

Validity

(% of

explained

variance)

Hypotheses Testinga

(measure

comparisons and

Pearson/Spearman

correlation

coefficients)

Floor

effects

(%)

Ceiling

effects (%)

Polish

Glowacki et al.
[32]

Study
results

F = 0.81

P = 0.81

SI = 0.77

MH = 0.80

S = 0.69

NA NA NA NA F = 1.8

P = 1.8

SI = 1.8

MH = 1.8

F = 10

P = 15

SI = 16.7

MH = 6.7

Scoreb ? NA NA NA NA

Spanish

Bago et al. [33] Study
results

F = 0.67

P = 0.81

SI = 0.73

MH = 0.83

S = 0.78

NA 1 week;

F = 0.82

P = 0.93

SI = 0.94

MH = 0.94

S = 0.98

NA NA F = 0.6

P = 0.6

SI = 1.1

MH = 0.6

S = 0.6

F = 1.1

P = 25.7

SI = 1.7

MH = 10.3

S = 41.7

Scoreb ? NA ? NA NA

Climent et al.
[34]

Study
results

NA NA NA 56 SRS-22 and Quality
of Life for Spine
Deformities
Profile;

F = 0.52

P = 0.85

SI = 0.62

NA NA

Scoreb NA NA NA ? ?

Swedish

Danielsson
et al. [35]

Study
results

F = 0.72

P = 0.78

SI = 0.84

MH = 0.87

S = 0.81

NA 2 weeks;

F = 0.87

P = 0.93

SI = 0.78

MH = 0.80

S = 0.84

NA SRS-22 and SF-36;

F = 0.36–0.56

P = 0.45–0.74

SI = 0.36–0.47

MH = 0.58–0.88

S = 0.08–0.27

F = 0.5

P = 0.5

SI = 0.5

MH = 0.5

S = 1.7

F = 21.8

P = 28

SI = 5.7

MH = 11.9

S = 17.4

Scoreb ? NA ? NA -

Thai

Leelapattana
et al. [36]

Study
results

F = 0.83

P = 0.72

SI = 0.87

MH = 0.83

S = 0.63

NA 10 days;

F = 0.81

P = 0.72

SI = 0.85

MH = 0.82

S = 0.62

NA SRS-22 and SF-36;

F = 0.45–0.62

P = 0.45–0.77

SI = 0.43–0.63

MH = 0.47–0.75

S = 0.03–0.10

F = 6.7

P = 3.3

SI = 3.3

MH = 3.3

S = 6.7

F = 33.3

P = 23.3

SI = 6.7

MH = 3.3

S = 40

Scoreb ? NA ? NA ?

Sathira-
Angkura et al.
[37]

Study
results

F = 0.70

P = 0.76

SI = 0.81

MH = 0.80

S = 0.73

NA 14 days;

F = 0.79

P = 0.84

SI = 0.89

MH = 0.90

S = 0.84

NA SRS-22 and SF-36;

F = 0.45–0.73

P = 0.42–0.73

SI = 0.33–0.49

MH = 0.47–0.68

S = 0.07–0.35

F = 1.7

P = 1.7

SI = 1.7

MH = 1.7

S = 1.7

F = 15.5

P = 13.8

SI = 3.4

MH = 6.9

S = 43.1

Scoreb ? NA ? NA -



Table 5 Assessment of level of evidence (based on the Cochrane Back Review Group [13, 14])

Language study Internal consistency Measurement error Reliability Structural validity Hypotheses testing

Brazilian [15, 16] ? NA ? NA -

Chinese (traditional) 17,18] ?? NA ? ? ?

Chinese (simplified) [19, 20] ± NA ? NA ±

Dutch [21] ? NA ? NA ?

French Canadian [22, 23] - - ? - -

German [24] - NA ? NA -

Greek [25, 26] ?? NA ? ? ±

Italian [27] ??? NA ? ??? -

Japanese [28] ? NA NA ? ?

Korean [29] ? NA ? NA ?

Norwegian [30] ? NA ? NA ?

Persian [31] ? NA ? NA ?

Polish [32] ? NA NA NA NA

Spanish [33, 34] ? NA ? ?? ?

Swedish [35] ? NA ? NA -

Thai [36, 37] ?? NA ? NA ±

Turkish [38] ? NA ? NA ?

Table 4 continued

Language Internal

consistency

(Cronbach’s a)

Measurement

error (SEM)

Reliability (test/

retest time

intervals

and intraclass

coefficient

correlations by

subscale)

Structural

Validity

(% of

explained

variance)

Hypotheses Testinga

(measure

comparisons and

Pearson/Spearman

correlation

coefficients)

Floor

effects

(%)

Ceiling

effects

(%)

Turkish

Alanay et al.
[38]

Study
results

F = 0.48

P = 0.72

SI = 0.81

MH = 0.72

S = 0.83

NA 35 days;

F = 0.76

P = 0.63

SI = 0.82

MH = 0.78

S = 0.81

NA SRS-22 and SF-36;

F = 0.37–0.63

P = 0.49–0.75

SI = 0.34–0.65

MH = 0.68–0.81

S = 0.27–0.50

F = 2.1

P = 2.1

SI = 2.1

MH = 2.1

S = 4.3

F = 2.1

P = 17

SI = 8.5

MH = 6.4

S = 55.3

Scoreb ? NA ? NA ?

Content validity, criterion validity, and responsiveness are not reported in the table, since no studies included in the review evaluated these

measurement properties

NA not available, SRS-22, Scoliosis Research Society-22 Patient Questionnaire, F Function, P Pain, SI Self-image, MH Mental Health;

S Satisfaction, SF-36 Short-Form Health Survey-36 items, CHQ-CF87 Child Health Questionnaire-Child Form 87, VAS visual analogue scale,

SF-12 Short-Form Health Survey-12 items, RMDQ Roland and Morris Disability Questionnaire
a Hypotheses testing was evaluated based on the correlation coefficients between the relevant domains of SRS-22 and those of the comparative

instrument assessing the same construct
b Score (?, positive rating; ?, indeterminate rating; -, negative rating) was defined based on the quality criteria for measurement properties

proposed by Terwee et al. [12]

Content validity, criterion validity and responsiveness are not reported in the table, since no studies included in the review evaluated these 
measurement properties

??? or ---, strong evidence positive/negative result; ?? or --, moderate evidence positive/negative result; ? or -, limited evidence 
positive/negative result; ±, conflicting evidence; ?, unknown, due to poor methodological quality; NA, no information available

NA (not available) means that the psychometric property was not investigated



Brazilian

Two studies were available [15, 16]. The methodological

quality of the translation was poor as pretest was not per-

formed [16]. There was limited positive evidence for in-

ternal consistency (a = 0.70–0.85 and fair methodological

quality due to inadequate sample size and unavailable in-

formation on missing items [16]). Reliability had limited

positive evidence: ICCs C 0.90 and fair methodological

quality due to test–retest interval \14 days, as recom-

mended [12], and low sample size [16]. Limited negative

evidence was reported for hypotheses testing: It gained a

negative result (r \ 0.50), and the methodological quality

was fair because of inadequate sample size and unclear

hypotheses [15]. Function, Pain, and Management Satis-

faction/Dissatisfaction showed ceiling effects (i.e., [15 %

of respondents achieved the highest possible score) [16].

Chinese (traditional)

Two studies were available [17, 18]. The methodological

quality of the translation was poor as both did not perform

pretesting. There was moderate positive evidence for in-

ternal consistency: a C 0.70 and fair methodological

quality due to unavailable information on missing items

[17, 18]. Reliability had limited positive evidence:

ICC’s C 0.76 but poor to fair methodological quality due

to inadequate test–retest intervals. Structural validity had

limited positive evidence: The explained variance was

equal to 67.66 %, and the methodological quality was fair

because the percentage of missing items was not reported

[17]. Limited positive evidence was reported for hypothe-

ses testing: r C 0.50 but with an unclear formulation of the

hypotheses [18]. Function [18], Pain [17, 18], and Mental

Health [18] showed ceiling effects.

Chinese (simplified)

Two studies were available [19, 20]. The methodological

quality of the translation was poor as both did not perform

pretesting. There was conflicting evidence for internal

consistency: a[ 0.70 in one study [19] and a\ 0.70 in the

other [20]; the methodological quality of both was fair as

the percentage of missing items was not reported [19, 20].

Reliability had unknown evidence: It achieved a positive

result (ICCs C 0.70), but the methodological quality was

poor as test–retest conditions were different [19, 20].

Conflicting evidence was reported on hypotheses testing: It

demonstrated a positive result in the former study (r [ 0.50

[19]) and a negative result in the latter (r \ 0.50 [20]); the

methodological quality was fair as hypotheses were un-

clearly declared [19, 20]. Function [20], Pain [19, 20], Self-

image [20], and Mental Health [20] showed ceiling effects.

Dutch

One study was available [21]. The methodological quality

of the translation was excellent. There was limited positive

evidence for internal consistency and reliability: a/

ICCs C 0.70 with fair methodological quality as percent-

age of missing items was not reported. Limited positive

evidence was reported on hypotheses testing: r C 0.50, but

the hypotheses were unclearly stated. Function, Pain, and

Management Satisfaction/Dissatisfaction showed ceiling

effects.

French Canadian

Two studies were available [22, 23], but only one provided

a translation, which was rated fair as the characteristics of

the subjects enrolled for pretesting were inadequately de-

scribed [22]. There was moderate negative evidence for

internal consistency: a\ 0.70 and fair methodological

quality as the percentage of missing items was not reported

[22, 23]. Measurement error and reliability had limited

negative and positive evidence, respectively: MIC \ SDC

and ICCs C 0.85; in both cases, the sample size was too

small [23]. Moderate negative evidence was reported on

structural validity: The explained variance was\50 %, and

the methodological quality was fair as the percentage of

missing items was not reported [22, 23]. Moderate negative

evidence was showed on hypotheses testing: r \ 0.50 with

a fair methodological quality since handling of missing

items was not described [22, 23]. Pain [22, 23] and Man-

agement Satisfaction/Dissatisfaction [22] showed ceiling

effects.

German

One study was available [24]. The methodological quality

of the translation was fair as pretest involved a small

sample of healthy subjects. Limited negative evidence was

reported for internal consistency (a\ 0.70 and fair

methodological quality due to unavailable information

about missing items). Reliability had unknown evidence: It

showed a positive result (ICCs C 0.75), but the method-

ological quality was poor as test–retest interval was far too

long. Hypotheses testing resulted in limited negative evi-

dence (r \ 0.50 and unclear formulation of the hypothe-

ses). Pain and Management Satisfaction/Dissatisfaction

showed ceiling effects.

Greek

Two studies were available [25, 26]. The methodological

quality of the translation was fair in one study (pre-test on

healthy subjects [25]) and poor in the other one (absence of



Norwegian

One study was available [30]. The methodological quality

of the translation was rated as poor because it did not in-

clude pretesting. There was limited positive evidence for

internal consistency and reliability: a/ICCs C 0.70 with

fair methodological quality (percentage of missing items

not reported). Hypotheses testing resulted in limited posi-

tive evidence: r C 0.50, but the methodological quality

was fair because of unclear hypotheses.

Persian

One study was available [31]. The methodological quality

of the translation was rated as fair since the samples of

healthy and scoliosis subjects enrolled in the pretest were

inadequately described. There was limited positive evi-

dence for internal consistency: a C 0.70 and fair method-

ological quality as the study design showed minor

methodological flaws. Unknown evidence was reported for

reliability: ICCs C 0.79, but the methodological quality

was rated poor because test–retest interval was too short.

Hypotheses testing resulted in limited positive evidence:

r C 0.50, but unclear hypotheses formulation. Pain and

Management Satisfaction/Dissatisfaction showed ceiling

effects.

Polish

One study was available [32]. The methodological quality

of the translation was poor because it did not include

pretesting. Concerning internal consistency, the results

were positive (a C 0.70), but the methodological quality

was fair (percentage of missing items was not reported).

Pain and Self-image showed ceiling effects.

Spanish

Two studies were available [33, 34]. The methodological

quality of the translation was poor as pretest was not per-

formed [33]. There was limited positive evidence for in-

ternal consistency: a C 0.70 with fair methodological

quality (percentage of missing items was reported) [33]. As

for reliability, the results were positive (ICCs C 0.82), but

the methodological quality was fair (short test–retest in-

terval and small sample) [33]. Structural validity showed

moderate positive evidence: The explained variance was

56 %, and it met the standards for good methodological

quality [34]. Hypotheses testing resulted in limited positive

evidence: r [ 0.50, but the sample was insufficient for

reaching a good level of methodological quality [34]. Pain

and Management Satisfaction/Dissatisfaction showed ceil-

ing effects [33].

pretest [26]). There was moderate positive evidence for 
internal consistency: a C 0.70 and fair methodological 
quality as the percentage of missing items was not reported 
[25, 26]. Reliability had limited positive evidence:

ICCs [ 0.70 with poor and fair methodological quality 
(small sample size and long test–retest interval in one study 
[25]; no information on missing items in the other [26]). 
Structural validity provided unknown evidence: Explained 
variance was not reported, and the methodological quality 
was fair as percentage of missing items was not reported 
[26]. Hypotheses testing showed conflicting evidence: 
positive in one study (r [ 0.50 [25]) and negative in the 
other (r \ 0.50 [26]); the methodological quality was fair 
because of unclear hypotheses. Function [26], Pain [26], 
and Management Satisfaction/Dissatisfaction [25, 26] 
showed ceiling effects.

Italian

One study was available [27]. The methodological quality 
of the translation was excellent. There was strong positive 
evidence for internal consistency: a C 0.70 with a good 
methodological quality. Reliability had limited positive 
evidence: ICCs C 0.96 with a fair methodological quality 
(short test–retest interval). There was strong positive evi-

dence on structural validity: The explained variance was 
equal to 54 %, and the methodological quality was excel-

lent. Hypotheses testing demonstrated limited negative 
evidence: r \ 0.50 and unclear formulation of hypotheses.

Japanese

One study was available [28]. The methodological quality 
of the translation was poor (no pretest). There was limited 
positive evidence for internal consistency: a C 0.70 and 
fair methodological quality (percentage of missing not re-

ported). Structural validity displayed unknown evidence. 
Limited positive evidence was reported on hypotheses 
testing: r C 0.50, but unclear formulation of hypotheses. 
Function, Pain, and Mental Health showed ceiling effects.

Korean

One study was available [29]. The methodological quality 
of the translation was rated as excellent. There was limited 
positive evidence for internal consistency: a C 0.70 with 
fair methodological quality (percentage of missing items 
not reported). Unknown evidence was reported for re-

liability: ICCs C 0.81, but the methodological quality was 
poor as test–retest interval was too long. Hypotheses test-

ing resulted in limited positive evidence: r C 0.50, but 
unclear hypotheses formulation. Function and Pain showed 
ceiling effects.



Swedish

One study was available [35]. The methodological quality of

the translation was excellent. The internal consistency was

rated as positive (a C 0.70), and the methodological quality

was fair, since authors referred to factor analysis performed

on a different study population. Reliability had unknown

evidence: It showed a positive result (ICCs C 0.78), but the

methodological quality was poor as test–retest conditions

were different. Hypotheses testing resulted in limited nega-

tive evidence: r \ 0.50, but the methodological quality was

fair due to unclear hypotheses. Function, Pain, and Man-

agement Satisfaction/Dissatisfaction showed ceiling effects.

Thai

Two studies were available [36, 37]. The methodological

quality of translation was poor in one study (absence of

pretest [36]) and fair in the other one (pretest on healthy

subjects [37]). The internal consistency was judged as

positive (a C 0.70), and the methodological quality was

fair (inadequate sample size [36] and percentage of missing

items not reported [36, 37]). Concerning reliability, the

results were positive (ICCs C 0.70), but the method-

ological quality ranged from poor to fair (in one study test–

retest conditions were different [36] while in the other the

sample size was inadequate and the test–retest conditions

were unclearly stated [37]). Hypotheses testing reported

conflicting evidence: positive in [36] and negative in [37];

in both cases, the methodological quality was fair (unclear

hypotheses [36, 37] and inadequate sample size [36]).

Function [36, 37], Pain [36], and Management Satisfaction/

Dissatisfaction [36, 37] showed ceiling effects.

Turkish

One study was available [38]. The methodological quality of the

translation was poor as pretest was not performed. There was

limited positive evidence for internal consistency: a C 0.70 with

fair methodological quality (percentage of missing items not

reported and small sample size). Reliability had unknown evi-

dence: It gained a positive result (ICCs C 0.70), but the

methodological quality was poor (long test–retest interval).

Limited positive evidence was reported on hypotheses testing:

r C 0.5, but the methodological quality was fair (unclear hy-

potheses and inadequate sample size). Pain and Management

Satisfaction/Dissatisfaction showed ceiling effects.

Discussion

Our manuscript aimed at assessing the methodological

quality of the measurement properties of the available

translations of the SRS-22, evaluating their psychometric

estimates, and providing the current level of evidence per

language. Translated versions of the SRS-22 were

evaluated in 17 different languages. In the majority of the

cases (10 out of 17 languages), the methodological quality

of the translation process was poor and none of the in-

cluded studies performed a cross-cultural validation. For

each translation, at least half of the information concerning

measurement properties was lacking and the evidence for

the quality of measurement properties was limited due to

methodological shortcomings.

The methodological quality of the measurement prop-

erties was partially limited by an inadequate sample size

[39, 40], missing values not reported [41], inadequate test–

retest time intervals, unclear or different administration

conditions [42], high ceiling effects [12], and lack of hy-

potheses testing [42]. The absence of full descriptions of

cross-cultural processes prevented us from understanding

whether the constructs underlying the original question-

naire were adequately reflected in the translations, some-

thing that can affect the performance of the investigated

measurement properties [7]. Only few studies performed

exploratory or confirmatory factor analysis of the translated

scale, while the majority referred to the factor analysis of

the original version, which showed a four-factor structure

of the 20 non-management domain questions, explaining

98 % of the total variance [43]. However, it has still to be

demonstrated whether this subscale distribution of items is

confirmed in different social contexts and languages. About

one-third of the studies made exploratory analyses, but it is

worth underlining the usefulness of confirmatory ap-

proaches, which are more appropriate when hypotheses are

made about the dimensions of an instrument [39, 40].

Moreover, a lack of hypotheses testing can lead to a high

risk of bias when interpreting the results because it is ret-

rospectively tempting to argue in favor of alternative ex-

planations for low correlations instead of concluding that

an instrument is not valid; testing hypotheses also makes

the validation process more transparent because it makes it

easier to quantify the extent of the correlations [42]. Fi-

nally, our findings showed that several SRS-22 translations

suffered from ceiling effects, potentially leading to an

overestimation of reliability and an underestimation of

responsiveness [12]. High ceiling effects were found in

particular for the Pain subscale, suggesting that SRS-22

might be inadequate to distinguish subjects with scoliosis

suffering from pain from those not suffering from pain.

This might suggest to combine the use of the SRS-22 with

another questionnaire, specifically evaluating pain.

Since the COSMIN checklist was a new and advanced

tool that required high standards for methodological quality

and most studies included in this SR were published before

its development [17–19, 22, 24, 25, 28, 32–34, 38], it is not



characterized by good measurement properties while

assessing HRQoL across different countries.

This study has some limitations. Firstly, the exclusion of

papers written in languages other than English may have

introduced a selection bias; however, the most important

studies are published in international English-language

journals, and the large number of retrieved articles supports

our belief that we identified the most important transla-

tions. Secondly, the COSMIN checklist has some items that

require a subjective judgement, which may lead to dis-

agreements between reviewers; however, we tested the

checklist with all of the reviewers before assessing the

methodological quality in order to improve the consistency

of the ratings. Thirdly, the original version of the SRS-22

as well as other questionnaires specifically created for the

evaluation of scoliosis was deliberately not included in this

SR, whose objective was to evaluate the measurements

properties of the translated versions of the SRS-22. In the

future, more comprehensive studies, involving other ex-

isting questionnaires investigating HRQoL in subjects with

scoliosis, should be carried out in order to promote for each

population an evidence-based choice for the questionnaire

with the best measurement properties.

Conclusions

Translated versions of SRS-22 have been evaluated in 17

different languages. The methodological quality of the

translation process was poor to fair in most cases. Infor-

mation regarding the measurement properties is still lack-

ing, and available evidence on the measurement properties

is mostly limited. Recommendations on the available

translations were provided although it is advisable to use

the available translated questionnaires cautiously. Confir-

matory factor analyses are strongly advised to provide full

cross-cultural adaptations of the SRS-22, and further

studies on their psychometric properties are still needed to

provide definite conclusions on most of the translated

versions.
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21. Schlösser, T. P., Stadhouder, A., Schimmel, J. J., Lehr, A. M., van 
der Heijden, G. J., & Castelein, R. M. (2013). Reliability and 
validity of the adapted Dutch version of the revised Scoliosis 
Research Society 22-item Questionnaire. The Spine Journal,. 
doi:10.1016/j.spinee.2013.09.046.

22. Beausejour, M., Joncas, J., Goulet, L., Roy-Beaudry, M., Parent, 
S., Grimard, G., et al. (2009). Reliability and validity of adapted 
French Canadian version of Scoliosis Research Society outcomes 
Questionnaire (SRS-22) in Quebec. Spine, 34(6), 623–628.

23. Lonjon, G., Ilharreborde, B., Odent, T., Moreau, S., Glorion, C., 
& Mazda, K. (2014). Reliability and validity of the French-

Canadian version of the Scoliosis Research Society 22 Ques-

tionnaire in France. Spine, 39(1), E26–E34.

24. Niemeyer, T., Schubert, C., Halm, H. F., Herberts, T., Leichtle, 
C., & Gesicki, M. (2009). Validity and reliability of an adapted 
German version of Scoliosis Research Society-22 Questionnaire. 
Spine, 34(8), 818–821.

25. Antonarakos, P. D., Katrinitsa, L., Angelis, L., Paganas, A., 
Koen,

E. M., Christodoulou, E. A., & Christodoulou, A. G. 
(2009). Reliability and validity of the adapted Greek version of 
Scoliosis Research Society-22 (SRS-22) Questionnaire. Scoliosis, 
4, 14.

26. Potoupnis, M., Papavasiliou, K., Kenanidis, E., Pellios, S., 
Kapetanou, A., Sayegh, F., & Kapetanos, G. (2012). Reliability 
and concurrent validity of the adapted Greek version of the 
Scoliosis Research Society-22r Questionnaire. A cross-sectional 
study performed on conservatively treated patients. Hippokratia, 
16(3), 225–229.

27. Monticone, M., Baiardi, P., Calabrò, D., Calabrò, F., & Foti, C.
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