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Abstract

Background The Quality of Life Profile for Spine Defor-

mities (QLPSD) is a self-reporting questionnaire designed

for studying patients with spinal deformities.

Purpose The aim of the present study was to systematically

translate the QLPSD into German (G-QLPSD) and to test its

reliability and validity. Special emphasis was intended to be

given to patients with different Cobb angles and ages.

Methods The QLPSD was systematically translated into

German and was responded to in a web-based online sur-

vey by patients with idiopathic scoliosis and by healthy

control individuals to carry out a matched-pair analysis.

Participants aged 14 years and older were included. All

participants answered a battery of validated questionnaires

(SRS 22-r, PHQ-9, PANAS, FKS, WHO-5, BFI-S, PTQ).

Reliability testing included Cronbach’s alpha and test–

retest reliability (retest 8 weeks after initial testing). Fac-

torial, convergent, divergent, concurrent, and discriminant

validity were calculated.

Results A total of 255 scoliosis patients (age

30.0 ± 16.7 years, Cobb angle 43.5� ± 20.9�) and 189

matched healthy control individuals were finally included.

Cronbach’s alpha for the G-QLPSD total score was 0.93

and the test–retest reliability was 0.84. The G-QLPSD total

score correlated with the SRS 22-r total score (r = -0.86).

All concurrently applied scores showed strong correlations

with the G-QLPSD (e.g., depression score PHQ-9:

r = 0.70). The matched-pair analysis of 189 pairs showed

strong discriminant validity (Cohen’s d = 0.78). Patients

with more severe Cobb angles (C40�) and those C18 years

of age had significantly poorer results than patients with

minor curves and younger patients.

Conclusion The G-QLPSD proved to be a highly reliable

and valid instrument that can be recommended for clinical

use in scoliosis patients.

Keywords Quality of Life Profile for Spine Deformities �
QLPSD � Idiopathic scoliosis � German � Translation �
Validation � Questionnaire � Quality of life

Introduction

Idiopathic scoliosis, its course and the success of treatment

are commonly assessed using objective quantitative mea-

sures, the most frequently used of which is the radiologic

magnitude of the curve. However, in addition to purely

radiologic measurements, it is becoming increasingly

important to give strong consideration to patients’ subjec-

tive views of their own health and of the effects of treat-

ment, using patient-reported outcome measures, especially

in connection with quality of life.

The Quality of Life Profile for Spine Deformities

(QLPSD) was introduced by Climent et al. to establish a
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quality-of-life instrument for assessing adolescents with

spinal deformities [1]. It contains 21 items grouped into

five dimensions: psychosocial functioning (seven items),

sleep disturbances (four items), back pain (three items),

body image (four items), and back flexibility (three items).

Optional answers are composed as a five-point Likert scale,

with scores from 1 (i.e., ‘‘strongly disagree’’) to 5 (i.e.,

‘‘strongly agree’’). The resulting total score ranges from 21

(i.e., best quality of life) to 105 (i.e., poorest quality of

life). The original version of the QLPSD was in Spanish

[1], and English [2], French [3], and Greek versions [4]

have been subsequently been established and validated.

Since then, the QLPSD has been in clinical use and has

been widely accepted for assessment of scoliosis and

treatment results [5]. It has been used to measure quality of

life following surgery or brace treatment for adolescent

idiopathic scoliosis and also for Scheuermann kyphosis

[2–4, 6–9].

However, a German version of the QLPSD has never

previously been systematically introduced or validated. The

purpose of the present study was, therefore, to translate the

QLPSD into German and to assess its reliability as well as its

factorial, convergent, divergent, concurrent, and discriminant

validity. Reliability and validity are the two most important

criteria to interpret questionnaire scores [10, 11]. Reliability

indicates the exactness of measurements, often assessed in

terms of internal consistency (e.g.,Cronbach’s alpha) [10, 12],

and temporal stability measured with test–retest correlations

[10]. For both criteria, values above 0.7 are desirable

[12, 22, 23]. Yet, reliability is a necessary but not sufficient

quality criterion, an instrument can be reliable without being

valid (for further explanation and examples see Cook et al.

[10] and Kimberlin and Winterstein [11]). Thus, most

important for practical use is the validity of a given measure,

i.e., the ability of a questionnaire to measure the intended

construct. As there is no single statistical value that indicates

the validity of a measure, several strategies should be applied

to examine validity. For example, a common approach is to

test the factorial structure of a questionnaire with factor

analysis [10]; relations to established measures are often cal-

culated using correlations (expecting high correlations for

theoretically highly related measures, and accordingly low

correlations to theoretically unrelated measures [22]). Fur-

thermore, statistic procedures such as t tests can be applied to

assess discriminant validity, i.e., the ability of a questionnaire

to distinguish between patients and healthy individuals [23].

Materials and methods

A professional medical translator systematically translated

the original QLPSD questionnaire [1] into German.

Afterwards, another professional medical translator

translated the German QLPSD back into English. In a

consensus meeting of the authors and translators, the two

English versions—the original and the re-translation—

were then compared with each other. No relevant differ-

ences were found. Minor discrepancies were clarified in a

consensus. The final German version of the QLPSD and

the scoring instructions are presented in Online Appendix

1.

Patients with idiopathic scoliosis (the scoliosis group)

were recruited at the Department of Orthopedics at Mün-

ster University Hospital, Germany, and from the self-help

group for scoliosis patients in Germany (Bundesverband

Skoliose-Selbsthilfe e.V.). A healthy control group was

established using an online panel named PsyWeb (avail-

able via http://psyweb.uni-muenster.de/), organized by the

Universities of Münster, Leipzig, and Munich, and the

University of Applied Sciences in Osnabrück, Germany,

with a total of 12,000 members (as of March 2016).

Only participants with a minimum age of 14 years were

invited to voluntarily take part in an online questionnaire.

The study intentionally also included adults to be able to

identify age effects. The participants did not receive any

compensation. Data transfer was encrypted, and the

answers given were stored solely in an anonymized form.

The local ethics committee approved the study (ref. no.

2014-660-f-S).

Participants were asked for their age, gender, height,

weight (body mass index was assessed), academic level,

average level of back pain during the previous 6 months on

the visual analog scale (VAS), current degree of scoliosis

(Cobb angle of the most severe curve), and history of

scoliosis treatment as well as current treatment. Data

acquisition took place in a self-reported form.

In addition, all of the participants responded to several

questionnaires already available and validated in German:

the Scoliosis Research Society 22-r (SRS 22-r) Ques-

tionnaire [13]; Patient Health Questionnaire (PHQ-9) [14];

the Positive and Negative Affect Schedule (PANAS; only

the negative scale applied in this study) [15]; the Ques-

tionnaire on Body Dysmorphic Symptoms Fragebogen

körperdysmorpher Symptome (FKS) [16]; the neuroticism

subscale from the GSOEP Big Five Inventory (BFI-S)

[17]; and the Perseverative Thinking Questionnaire (PTQ)

[18]. Three additional questions created by the authors

were also used: (1) Do you think your back’s shape will

lead to less success in your professional career (job-re-

lated worries)? (2) Do you think your back’s shape will

lead to less satisfaction in your private life (social life-

related worries)? Possible answers to these two questions

were: definitely not (1)—rather not (2)—maybe (3)—

probably yes (4)—definitely yes (5). (3) All in all, how

stressed are you by the look of your back (overall stress)?

Possible answers: not at all (1)—a little bit (2)—
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moderately (3)—very (4)—extremely (5). Due to time

restrictions, the WHO-5 Well-Being Index (WHO-5) [19]

was only added during the retest.

The web-based questionnaire was available between

March 2015 and March 2016. The data were partly used

during validation of the G-BIDQ-S [20], but have never

before been analyzed in relation to the G-QLPSD.

Statistical analysis was carried out using IBM SPSS

Statistics, version 23.

Results

A total of 677 scoliosis patients took part in the study. In

total, 149 participants dropped out during answering of the

questionnaire; 181 participants reported types of spinal

deformity other than idiopathic scoliosis; among those with

idiopathic scoliosis, 87 reported a Cobb angle below 10�;
and five did not provide consent for their data to be ana-

lyzed and thus also had to be excluded. In total, data for

255 patients (37.67%) were included in the current analy-

ses. In addition, 626 individuals were tested as controls (a

further 347 participants started the study, but did not

complete it), leading to a total of 189 perfectly matched

pairs in relation to age (full years) and gender (i.e., 74.12%

of analyzed patients could be matched).

The basic data, demographics, and results of the

G-QLPSD and the other questionnaires for all of the par-

ticipants included are shown in Table 1.

Reliability

Reliability was assessed in two ways. Table 2 illustrates

internal consistency (i.e., Cronbach’s alpha) and test–

retest reliability (stability over time). Cronbach’s alpha

was 0.85 or higher for each subscale and 0.93 for the

total score. A retest to check reproducibility was per-

formed on average about 8 weeks after the primary test

(on average 55.44 ± 26.32 days). The participants

received the G-QLPSD once again, plus—at both

measurement points—a few additional measures not

pertinent to the current study. There were no significant

differences in the means for the G-QLPSD total and

subscale scores, except for a small difference in the

pain subscale (T1: 2.82 ± 1.19, T2: 2.67 ± 1.19;

T = 2.47, df = 132, P = 0.02). The retest reliability

was r = 0.84 (P\ 0.01) for the G-QLPSD total score

and r[ 0.8 for three of the five subscales (Table 2),

indicating good long-term stability with the measure.

Altogether, these results indicate that the G-QLPSD is a

very reliable instrument.

Factorial validity

An exploratory factor analysis (EFA) was used to test the

proposed structure of the G-QLPSD and the homogeneity

of its scales. The EFA was intended to allow investigation

of the independence of the various subscales within the

G-QLPSD. With a value of 0.91, the Kaiser–Meyer–Olkin

(KMO) test indicated the high suitability of the data for

factor analysis [21]. As the original QLPSD contained five

subscales, the EFA was set to extract five factors. These

explained 64.81% of the variance, and this factor solution

reflected exactly the proposed back pain, body image, and

trunk flexibility scales. However, one item from the psy-

chosocial function scale did not show any substantial

loading[0.3 (item number 6). Two items (numbers 4 and

8) showed substantial multiple loadings, and one of the two

had no loading on the intended scale. The other G-QLPSD

items showed loadings between 0.47 and 0.98 on the

respective factors (Online Appendix 2).

The G-QLPSD subscales correlated to some extent

(Online Appendix 3); the correlation ranged between

r = 0.36 (back flexibility with body image) and r = 0.70

(back pain with sleep disturbances). As these correlations

were within an acceptable range, all further analyses were

performed with the item arrangement on the five scales as

proposed in the original QLPSD.

Convergent validity

Convergent validity is the extent of agreement among

theoretically highly related measures [22]. The G-QLPSD

and its subscales showed significant moderately to highly

negative correlations with each domain in the SRS 22-r

(Table 3). Thus, a higher (poorer) G-QLPSD score is

associated with a lower (poorer) SRS 22-r score. In addi-

tion, high correlations were found for the G-QLPSD total

score and subscales with job-related and social life-related

worries, with overall stress, and with the VAS pain scale.

In particular, the G-QLPDS pain subscale correlated

strongly with the SRS 22-r pain scale (r = -0.76) and the

VAS (pain) (r = 0.79); the G-QLPSD body image subscale

correlated well with the SRS 22-r self-image subscale

(r = -0.73); and the G-QLPSD function subscale corre-

lated well with the SRS 22-r function scale (r = -0.59).

To a somewhat lesser extent, a higher Cobb angle also

corresponded with higher G-QLPSD scores, and this was

further analyzed in the subgroup differentiation (see

below).

Divergent validity

Divergent validity refers to the degree of disagreement

between theoretically unrelated (or less related) constructs

Eur Spine J (2018) 27:83–92 85
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Table 1 Basic data, demographics, and results of questionnaires in the scoliosis group and control group

Parameter Scoliosis group

(n = 255)

Scoliosis subgroup for matched-

pair analysis (n = 189)

Controls for matched-pair

analysis (n = 189)

Age (years) 30.0 ± 16.7 33.6 ± 17.0 33.6 ± 17.0

Gender

Male 38 17 17

Female 217 172 172

Weight (kg) 63.1 ± 11.6 64.1 ± 11.9 67.7 ± 14.4b

Height (cm) 169.6 ± 9.5 168.7 ± 9.0 169.1 ± 7.1c

BMI (kg/m2) 22.0 ± 4.0 22.6 ± 4.2 23.6 ± 4.7d

Cobb angle (�) 43.5 ± 20.9 47.8 ± 20.3 –

Academic level

Secondary school 13 11 2

Junior high 65 47 18

Technical college entry qualification 25 21 10

High School 83 54 67

University degree 69 56 92

Scoliosis treatmenta

Physiotherapy 222 160 0

Brace 182 127 0

Surgery 84 73 0

G-QLPSD total score (range 1, i.e., best, to 5, i.e.,

poorest), mean (sum score)

2.15 ± 0.81

(43.54 ± 16.45)

2.27 ± 0.83 1.70 ± 0.61e

G-QLPSD psychosocial functioning, mean (sum score) 1.64 ± 0.78

(11.48 ± 5.47)

1.72 ± 0.81 1.40 ± 0.70e

G-QLPSD sleep disturbances, mean (sum score) 2.13 ± 1.02

(8.54 ± 4.09)

2.26 ± 1.07 1.89 ± 0.91e

G-QLPSD back pain, mean (sum score) 2.63 ± 1.20

(7.88 ± 3.59)

2.78 ± 1.21 1.95 ± 1.03e

G-QLPSD body image, mean (sum score) 2.52 ± 1.20

(10.08 ± 4.80)

2.64 ± 1.19 1.99 ± 0.97e

G-QLPSD back flexibility, mean (sum score) 1.85 ± 1.08

(5.56 ± 3.24)

1.99 ± 1.10 1.29 ± 0.65e

SRS 22-r score (range 5, i.e., best, to 1, i.e., poorest)

Overall mean 3.76 ± 0.61

Function 3.89 ± 0.65

Pain 3.90 ± 0.90

Self-image 3.46 ± 0.75

Mental health 3.77 ± 0.78

Satisfaction 3.77 ± 0.98

Job-related worries (range 1, i.e., best, to 5, i.e.,

poorest)

2.42 ± 1.24

Social life-related worries (range 1, i.e., best, to 5, i.e.,

poorest)

2.75 ± 1.29

Overall stress (range 1, i.e., best, to 5, i.e., poorest) 2.37 ± 1.12

VAS (pain) (range 0, i.e., best, to 10, i.e., poorest) 4.20 ± 2.61

PANAS (mood) (range 10, i.e., best, to 50, i.e.,

poorest)

13.94 ± 5.41

PHQ-9 (range 0, i.e., best, to 27, i.e., poorest) 4.95 ± 4.63

FKS (body dysmorphic disorder) (range 0, i.e., best, to

64, i.e., poorest)

12.17 ± 9.57

BFI-S (neuroticism) (range 1. i.e., best to 7, i.e.,

poorest)

3.71 ± 1.52
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[22]. With regard to this aspect of validity, the G-QLPSD

correlated at a low level and only partly significantly with

the BMI; as expected, this connection was weak (Table 3).

Concurrent validity

Concurrent validity refers to the ability of a measure to

predict a concurrently assessed criterion [23]. All concur-

rently evaluated criteria (PANAS, PHQ-9, FKS, WHO-5

PTQ, and BFI-S) (Table 3) showed strong correlations with

the G-QLPSD scores. Particularly notable are the some-

times very high correlations with the depression score (G-

QLPSD total score and PHQ-9, r = 0.70), high correlation

between G-QLPSD body image and FKS (r = 0.71), and

strong negative correlations with the Well-Being Index

(WHO-5): e.g., G-QLPSD total score and WHO-5

r = -0.65.

Discriminant validity

Discriminant validity refers to the ability of the G-QLPSD

and its subscales to distinguish between patients with

scoliosis and individuals in a healthy control group. This

comparison between the scoliosis and the control group in

the matched-pair analysis (Table 1) showed a clear dif-

ference in the G-QLPSD total score (F = 14.88, df = 1,

376, P\ 0.01) and all five subscales (13.30 B F B 56.66,

df = 1, 376, P\ 0.01). With a Cohen’s d = 0.78 for the

G-QLPSD total score, the effect size of this group differ-

ence can be considered to be large; subscale differences are

medium to large (0.42 B d B 0.77)1 [24].

Subgroup analysis: Cobb angle and age

Table 4 comprises data from a subgroup analysis of

patients with Cobb angles of less than 40� and those with

C40�, as well as the correlation of the G-QLPSD with age

and mean differences between adolescent and adult

patients. G-QLPSD values are increased in patients with

Cobb angles C40� and adults in general; age correlations

showed mostly medium effect sizes.

1 According to the guidelines provided by Cohen [24], standardized

mean differences of 0.2, 0.5, and 0.8 and more are considered to

represent small, medium, and large effects, respectively.

Table 1 continued

Parameter Scoliosis group

(n = 255)

Scoliosis subgroup for matched-

pair analysis (n = 189)

Controls for matched-pair

analysis (n = 189)

PTQ (negative thinking) (range 0, i.e., best, to 48, i.e.,

poorest)

18.99 ± 12.43

WHO-5 (well-being) (range 25, i.e., best, to 0, i.e.,

poorest)

13.50 ± 5.75

(n = 133)f

BFI-S neuroticism subscale of the Big Five Inventory-Short, BMI body mass index, FKS Fragebogen körperdysmorpher Symptome (Ques-

tionnaire on Body Dysmorphic Symptoms), G-QLPSD German Quality of Life Profile for Spine Deformities, PANAS Positive And Negative

Affect Schedule, PHQ-9 Patient Health Questionnaire, PTQ Perseverative Thinking Questionnaire, SRS Scoliosis Research Society, VAS Visual

Analog Scale, WHO-5 the WHO-5 Well-Being Index
aBinomials included
bDifference in weight is significant (T = -2.63, df = 376, P\ 0.01), effect size is rather small (d = -0.27)
cDifference in height is not significant (T = -0.50, df = 374, P = 0.62)
dDifference in BMI is significant (T = -2.24, df = 374, P = 0.03), effect size is rather small (d = -0.23)
eDifferences between scoliosis subgroup and controls significant at P\ 0.01; see subsection on discriminant validity
fOnly given during the secondary test

Table 2 Reliability of the G-QLPSD

G-QLPSD

total score

G-QLPSD psychosocial

functioning

G-QLPSD sleep

disturbances

G-QLPSD

back pain

G-QLPSD

body image

G-QLPSD back

flexibility

n

Cronbach’s

alpha

0.93 0.86 0.85 0.87 0.88 0.89 255

Test–retest

reliability

0.84** 0.63** 0.84** 0.83** 0.73** 0.81** 133

**P\ 0.01
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Table 3 Correlations for convergent, divergent, and concurrent validity

Correlation

with G-QLPSD

total score

Correlation with

G-QLPSD

psychosocial

functioning

Correlation with

G-QLPSD sleep

disturbances

Correlation

with G-QLPSD

back pain

Correlation with

G-QLPSD body

image

Correlation with

G-QLPSD back

flexibility

n

SRS 22-r

Overall mean -0.86** -0.68** -0.72** -0.73** -0.62** -0.58** 255

Function -0.72** -0.59** -0.56** -0.60** -0.43** -0.61** 255

Pain -0.71** -0.42** -0.70** -0.76** -0.33** -0.051** 255

Self-image -0.72** -0.61** -0.51** -0.50** -0.73** -0.45** 255

Mental

health

-0.64** -0.62** -0.58** -0.50** -0.49** -0.34** 255

Satisfaction -0.40** -0.31** -0.29** -0.29** -0.39** -0.25** 255

Job-related

worries

0.56** 0.46** 0.42** 0.44** 0.45* 0.41** 255

Social life-

related

worries

0.59** 0.50** 0.38** 0.45** 0.62** 0.32** 255

Overall stress 0.59** 0.47** 0.39** 0.37** 0.68** 0.32** 255

VAS (pain) 0.73** 0.46** 0.67** 0.79** 0.38** 0.48** 255

Cobb angle 0.28** 0.13* 0.13* 0.21** 0.24** 0.32** 255

BMI 0.28** 0.08 0.23** 0.26** 0.26** 0.19** 253

PANAS

(mood)

0.59** 0.54** 0.48** 0.41** 0.50** 0.36** 255

PHQ-9

(depression)

0.70** 0.66** 0.63** 0.52** 0.49** 0.43** 255

FKS (body

dysmorphic

disorder)

0.57** 0.54** 0.38** 0.33** 0.71** 0.23** 255

WHO-5 (well-

being)

-0.65** -0.63** -0.57** -0.49** -0.50** -0.41** 133

PTQ (negative

thinking)

0.44** 0.51** 0.33** 0.30** 0.42** 0.20** 255

BFI-S

(neuroticism)

0.45** 0.47** 0.38** 0.35** 0.39** 0.18** 255

Convergent validation = SRS-22r, BIDQ-S, job-related worries, social life-related worries, overall stress, VAS, Cobb angle. Divergent vali-

dation = BMI. Concurrent validation = PANAS, PHQ-9, FKS, WHO-5, PTQ, BFI-S

*P\ 0.05; **P\ 0.01

Table 4 Subgroup and age analysis

G-QLPSD

total score

G-QLPSD

psychosocial

functioning

G-QLPSD sleep

disturbances

G-QLPSD

back pain

G-QLPSD

body image

G-QLPSD back

flexibility

Cobb angle 10�–39�
(n = 133)

1.92 ± 0.69 1.51 ± 0.71 1.96 ± 0.91 2.39 ± 1.13 2.24 ± 1.05 1.49 ± 0.80

Cobb angle C40�
(n = 122)

2.41 ± 0.87 1.79 ± 0.83 2.32 ± 1.10 2.89 ± 1.21 2.82 ± 1.29 2.25 ± 1.21

G-QLPSD correlations with

age (n = 255)

0.42** 0.20** 0.33** 0.37** 0.29** 0.40**

Age 14 to\18 years

(n = 59)

1.76 ± 0.66 1.47 ± 0.73 1.72 ± 0.85 2.06 ± 1.01 2.07 ± 1.00 1.48 ± 0.82

Age C18 years (n = 196) 2.27 ± 0.82 2.26 ± 1.04 2.26 ± 1.04 2.80 ± 1.20 2.65 ± 1.22 1.97 ± 1.12

Unless otherwise indicated, means and standard deviations of the G-QLPSD are presented. All differences between Cobb angle and age

subgroups are significant with P\ 0.01; for correlations shown: *P\ 0.05, **P\ 0.01
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Discussion

In summary, the German version of the QLPSD (G-

QLPSD) proved to be a reliable and valid instrument and

can therefore be recommended for everyday use in treating

scoliosis patients. Including 255 patients, the present study

is the largest available on the use of the QLPSD in scoliosis

patients. In doing so, we not only found mostly equal or

even higher values for reliability and validity compared

with the original QLPSD [1] but also additional prove for

validity of the G-QLPSD that goes beyond the analysis

performed on the original questionnaire.

To allow better comparison of the subscales with one

another, QLPSD mean scores were calculated: G-QLPSD

total score 2.15, psychosocial functioning 1.64, sleep dis-

turbances 2.13, back pain 2.63, body image 2.52, back

flexibility 1.85. These results correspond to the following

sum scores in relation to the available literature: G-QLPSD

total score 43.54 (36.61–44.57 [1]; 42.8–53.6 [6]; 32.2–48

[3]); psychosocial functioning 11.48 (10.44–13.37 [1];

11.2–15.9 [6]); sleep disturbances 8.54 (5.71–6.93 [1];

9.1–9.8 [6]); back pain 7.88 (6.16–7.16 [1]; 6.3–7.3 [6]),

body image 10.08 (9.06–9.48 [1]; 9.3–10.1 [6]; 11.42

[25]); and back flexibility 5.56 (5.22–7.61 [1]; 5.6–11.4

[6]; 4.7–6.7 [8]).

Reliability

In the original paper, Climent et al. described an internal

consistency measured with Cronbach’s alpha of 0.88 (in

the present study: 0.93) for the QLPSD total score, 0.81

(0.86) for psychosocial functioning, 0.84 (0.85) for sleep

disturbances, 0.75 (0.87) for back pain, 0.70 (0.88) for

body image, 0.70 (0.89) for back flexibility, and a test–

retest correlation (intraclass correlation coefficient) of 0.91

(test–retest reliability in the present data: 0.84) for the total

score, 0.89 (0.63) for psychosocial functioning, 0.78 (0.84)

for sleep disturbances, 0.91 (0.83) for back pain, 0.66

(0.73) for body image, and 0.67 (0.81) for back flexibility

[1]. Feise et al. reported similar data from their trial:

Cronbach’s alpha: 0.91 QLPSD total score, 0.82 psy-

chosocial functioning, 0.86 sleep disturbances, 0.84 back

pain, 0.86 body image, 0.69 back flexibility, intraclass

correlation coefficients: 0.91 QLPSD total score; 0.59

psychosocial functioning, 0.76 sleep disturbances, 0.88

back pain, 0.87 body image, 0.87 back flexibility [26].

Matamalas et al. described a Cronbach’s alpha of 0.80 for

the body image subscale of the QLPSD in their scoliosis

cohort [25].

These data prove that the G-QLPSD offers strong reli-

ability, corresponding well with the original version and

the available literature.

Validity

Exploratory factorial analysis showed that with only very

few exceptions, nearly all of the items presented a strong

factor loading on the intended subscale. This can serve as

an indicator of good factorial validity of the G-QLPSD.

However, it needs to be borne in mind that the G-QLPSD

subscales are not fully independent and showed medium to

large intercorrelations. Comparable subscale correlations in

the QLPSD were reported by Feise et al. [26]. In the pre-

sent data, the strong correlation of G-QLPSD back pain and

G-QLPSD sleep disturbances in particular, at r = 0.70, is

noteworthy.

With regard to convergent validity, the G-QLPSD and

its subscales showed significant moderate to highly nega-

tive correlations with the SRS 22-r. The G-QLPSD total

score correlated significantly with the SRS 22-r overall

score (r = -0.86). In particular, the G-QLPSD pain sub-

scale correlated well with the SRS 22-r pain subscale

(r = -0.76), the G-QLPSD body image subscale corre-

lated well with the SRS 22-r self-image subscale

(r = -0.73), and the function subscales correlated with an

r = -0.59. This corresponds well with the findings

reported by Climent et al., who noted a significant corre-

lation coefficient between the QLPSD total score and the

SRS-22 total score of 0.84 [27]. In their study, the corre-

lation coefficients of common dimensions (pain, function,

image) between the two scores were 0.85, 0.52 and 0.62.

Corresponding well with these data, Matamalas et al. found

a correlation of r = -0.76 between the QLPSD body

image subscale and the SRS 22 self-image subscale [25].

In addition, in the present analysis, high correlations for

the G-QLPSD total score and subscales with job-related

and social life-related worries, and with overall stress and

pain (VAS), also indicate good convergent validity.

The expected weak relation of the BMI with the

G-QLPSD was verified in terms of divergent validity.

With regard to concurrent validity, the concurrently

evaluated criteria (PANAS, PHQ-9, FKS, WHO-5, PTQ,

BFI-S) showed strong correlations with the G-QLPSD. In

particular, the high correlation of the G-QLPSD total score

with the PHQ-9 depression score (r = 0.70) and the WHO-

5 Well-Being score (r = -0.65), as well as the high cor-

relation of the G-QLPSD body image subscale with the

FKS (body dysmorphic disorder), at r = 0.71, confirmed

strong concurrent validity. These findings might also serve

as a starting-point for future research on quality of life in

scoliosis patients and possible psychological strains.

The discriminant validity testing comparing matched

pairs of patients and controls, including a very large group

of 189 pairs, clearly showed that the G-QLPSD is able to

differentiate between patients and controls. This is crucial

for clinical practice.
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Subgroup analysis: Cobb angle and age

The mean Cobb angle of 43.5� ± 20.9� in the scoliosis

group represents a wide range of severities of scoliosis. In

the present study, Cobb angles were grouped below 40�
versus 40� or more, to compare patients who are candidates

for conservative treatment with those who are likely to

have surgery. Comparing patients with Cobb angles of less

than 40� with those of 40� or more clearly showed that the

G-QLPSD (total score and subscales) differed significantly

between these groups, with poorer scores in patients with

more severe deformity. Significant correlations were found

between the G-QLPSD total score, as well as all subscales,

and the Cobb angle. Climent et al. did not find any statis-

tically significant correlations between the QLPSD scores

and the size of the Cobb angle in their cohort of patients,

with a mean Cobb angle of 21� [1]. However, they also

found significantly higher—i.e., poorer—QLPSD scores in

patients with structural curves in comparison with those

with postural curves (except for body image). Matamalas

et al. reported a significant correlation between the Cobb

angle and the QLPSD body image subscale (r = 0.36),

finding a sum score of 10.4 for the QLPSD body image

subscale in patients with Cobb angles\45�, in comparison

with 12.4 in patients with C45� (P = 0.05) [25].

One difference between the present study and compa-

rable investigations of the QLPSD is the fact that it

included adolescents as well as adult participants. This was

done on purpose to validate the questionnaire for all age

groups. When constructing the original QLPSD, Climent

et al. only included adolescents [1]. Our correlation anal-

ysis of the G-QLPSD total score and subscales with age

clearly indicated a significant effect of age on the

G-QLPSD results—i.e., with poorer results in older

patients. Matamalas et al. differentiated patients\18 years

from those C18 years, and found a sum score for the

QLPSD body image subscale of 10.8 versus 12.11. How-

ever, the correlation with the Cobb angle was significant

only for the older group (r = 0.47), not for the younger

group (r = 0.2) [25]. The present results correspond well

with these data, showing better QLPSD results in patients

under the age of 18 in comparison with those aged 18 or

over.

Another difference between the findings reported in

most of the available literature on QLPSD and the present

study is the fact that instead of using sum scores for the

G-QLPSD and its subscales, we used mean values to make

the data comparable between the scales. This technique has

also been applied before for the QLPSD by Zeh et al. [28].

Using mean scores has the additional effect that all sub-

scales were given the same weight in the total score.

From a practical point of view one might ask at which

situation one should use the G-QLPSD or a comparable

quality of life measure for scoliosis patients such as the

SRS-22. In general, it is important to monitor the experi-

enced quality of life of scoliosis patients during and after

treatment to provide optimal medical and, if needed, psy-

chological support. In doing so, the German versions of

QLPSD and SRS-22 are comparable in terms of length and

reliability, yet more systematic validation data in German

are available for the G-QLPSD. A practical guide could be

to consider which assessed aspects are most important for

the treatment of a specific patient: Both questionnaires ask

for patients’ evaluations of pain, body image and psy-

chosocial functioning. Yet, the SRS-22 follows a more

global screening approach, additionally assessing mental

health and satisfaction, while the QLPSD is a little more

specific, additionally asking for sleep disturbances and

back flexibility. Thus, if a screening is needed the SRS-22

might better fit due to it’s more global approach. If quality

of life should be assessed in more detail with a highly valid

instrument the G-QLPSD is to prefer. Especially in the

treatment of patients the additional aspects asked in the

QLPSD (such as sleep quality) could be of high interest.

Finally, one has to keep in mind that the original QLPSD

was constructed and validated for adolescents [1]. Yet, we

successfully expanded the age range and validated the

German version for adults as well.

One of the limitations of this study is the fact that no

radiographic data for the patients were analyzed, due to the

self-reporting online format of the study. The web-based

self-reporting character of the study involves a risk of

incorrect or misleading answers being given, in addition to

misunderstandings. Nevertheless, this study format makes

it possible to include large groups of participants. The

results of the subgroup analyses showed that samples as

large as this are required to identify the effects of variables

such as age. In addition, a sample size [250 is recom-

mended when seeking stable estimates of correlations [29].

With regard to factor analysis, most sample size require-

ments for producing a reliable factor solution were met in

the present study, although definitive identification of a

multifactorial model might require larger sample sizes

[30, 31] and the five-factor solution found for the

G-QLPSD should be tested in the future in a confirmatory

factor analysis.

In summary, the G-QLPSD (Online Appendix 1) is a

simple and feasible, valid and reliable questionnaire that

provides valuable information for physicians and patients

in the management of scoliosis.

Conclusion

• This is the first publication of a systematically trans-

lated German version of the QLPSD (G-QLPSD),
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including a sophisticated analysis of reliability and

validity.

• The G-QLPSD proved to be a highly reliable

instrument.

• The G-QLPSD showed strong factorial, convergent,

divergent, concurrent, and discriminant validity.

• Older patients and patients with Cobb angles of C40�
showed poorer G-QLPSD results.

• The G-QLPSD can be recommended for clinical use to

evaluate quality of life in patients with spinal

deformities.
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