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Abstract

Background: Back pain in childhood and adolescence increases the risk for back pain in adulthood, but validated
assessment tools are scarce. The aim of this study was to validate the Young Spine Questionnaire (YSQ) in a
German version (G-YSQ) in children and adolescents.

Methods: Children and adolescents between 10 and 16 years (N =240, 166 females, mean age = 13.05 + 1.70 years),
recruited in chiropractic practices and schools, completed the G-YSQ (translated according to scientific guidelines)
and the KIDSCREEN-10 (assessing health-related quality of life) at three time points. Test-retest reliability was
determined calculating intraclass correlation coefficients [ICC3 )] using start and two week-data. Construct validity
was investigated testing a priori hypotheses. To assess responsiveness, the patients additionally filled in the Patient
Global Impression of Change (PGIC) after three months and the area under the curve (AUC) of receiver operating
curves was calculated.

Results: The ICC3 1y was 0.88 for pain intensity and pain frequency, indicating good reliability, 0.68 for week
prevalence and 0.60 for point prevalence, indicating moderate reliability. Pain intensity, frequency and prevalence
differed between patients and controls (p < 0.001) and, except point prevalence, between older (> 12 years) and
younger control participants (p < 0.01). Health-related quality of life of participants with severe pain (in one or
several spinal regions) was lower (KIDSCREEN-10, total score: F(4,230) =7.26, p < 0.001; KIDSCREEN-10, self-rated
general health: H(4) =51.94, p < 0.001) than that of participants without pain or with moderate pain in one spinal
region. Thus, altogether these findings indicate construct validity of the G-YSQ. The AUC was 0.69 (95 % Cl =0.57-
0.82) and 0.67 (95 % Cl=0.54-0.80) for week and point prevalence, respectively, indicating insufficient
responsiveness of the G-YSQ.

Conclusions: Apart from the question on point prevalence, construct validity and sufficient test-retest reliability was
shown for the G-YSQ. However, its responsiveness needs to be improved, possibly by asking for pain frequency
during the last week instead of (dichotomous) week prevalence.

Trial registration: ClinicalTrials.gov, NCT02955342, registered 07/09/2016, https://clinicaltrials.gov/ct2/results?cond=
&term=NCT02955342&cntry=CH&state=&city=Zurich&dist=.
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Questionnaire

Background

Back pain and neck pain are leading causes for years
lived with disability [1] and have a large impact on indi-
viduals, their families, employers and healthcare systems
[2]. Spinal pain starts early in life and its prevalence in-
creases with age, in particular around the age of 12 to 15
years [3, 4]. Back pain in childhood and adolescence is a
significant risk factor for developing back pain in adult-
hood: the number of days in a given year with low back
pain (LBP) in adolescence was shown to be associated
with the risk of developing LBP in adulthood [5]. How-
ever, research on spinal pain in childhood and adoles-
cence shows large heterogeneity in assessing pain
prevalence, pain intensity and associated disability [3],
and validated assessment tools are scarce [6].

In 2013, the Young Spine Questionnaire (YSQ) was
developed in Denmark as an instrument to measure
spinal pain in the young population [7], though it has so
far only been tested for content validity in preliminary
versions during the developmental process in a popula-
tion of Danish schoolchildren in the age range of 9-11
years [7]. To allow for the practical implementation of
the YSQ, it must be shown to provide accurate, valid
and interpretable data. Therefore, the assessment of in-
strument validity and reliability is essential [8, 9].

Because the YSQ was originally not designed for captur-
ing change, it is not known whether it is suitable to
measure change in a longitudinal study design [7].

Thus, the first aim of this study was to translate the
YSG into German (G-YSQ) to obtain a standardized as-
sessment tool of child and adolescent back and neck
pain which can be used in Switzerland (and other
German-speaking countries). The second aim was to test
the G-YSQ for validity, reliability and responsiveness in
children and adolescents between 10 and 16 years.

Materials and methods

Translation

After authorization by the original authors of the YSQ,
the questionnaire was translated into German in five
steps according to the guidelines by Beaton et al. [10]
(Fig. 1).

Two native German speakers (two researchers) inde-
pendently translated the questionnaire forward from
English to German (stage I) and produced one German
version (stage II). Two bilingual (English and German)
individuals (two researchers) independently translated
this German version back to English (stage III). From
these two versions, one common prefinal version was
produced by the four forward or back translators (stage

e translation from English to German
¢ by two native German speakers
e result: translation version 1 & 2

Stage I:
Translation

o fusion of translation version 1 & 2
by the previous two translators
e result: translation version 1/2

Stage Il:
Synthesis

Stage Ill:

Back
Translation

Beaton et al. [10]

¢ back translation into English
e by two bilingual persons, independently
e result: back translation version 1 & 2

Stage IV:

Review and
Consensus

Fig. 1 The five steps in translating the English Young Spine Questionnaire into the German version according to procedures recommended by
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by all four previous translators
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o pilot test with 17 children completing
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¢ reporting difficulties and suggestions for
improvement

e result: final version
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IV), which was then pilot tested (stage V) with 17 chil-
dren and adolescents between 9 and 15 years (mean
age = 12.25 + 1.70 years). They were asked to report any
difficulties in completing the questionnaire on their own
and to make suggestions for improvement if considered
necessary.

During the translation process, two cultural adapta-
tions were made to the G-YSQ compared to the YSQ: (i)
the terms ‘chiropractor’ and ‘physical therapist’ were
omitted, because it was questioned whether Swiss chil-
dren are familiar with the chiropractic profession and
because there is no direct access to physiotherapy in
Switzerland; (ii), the terms ‘stepfather’ and ‘stepmother’
were omitted, because these terms are uncommon in
contemporary Swiss German. During the pilot testing of
the prefinal version of the G-YSQ, three adolescents
(aged 13 and 15) reported that they would prefer text or
scales instead of faces indicating pain intensity but none
of the children and adolescents reported any difficulties
in completing the questionnaire. Nevertheless, the state-
ments of several participants during the main study indi-
cated the necessity for an answer option ‘I don’t know’
in the questions about paternal back problems.

Study participants

Patients between 10 and 16 years of age with neck or
back pain were recruited in seven private outpatient
chiropractic clinics. The majority (76/100) came from
one clinic specialized in the treatment of children and
adolescents. Age- and gender-matched pupils (frequency
matching) were recruited in four primary and secondary
schools: After agreement of the teacher, two researchers
from the Balgrist University Hospital, Zurich,
Switzerland (FR, BW) personally informed the pupils
about the study during a school lesson and distributed
the information sheets. The study was approved by the
ethics commission of the Canton of Ziirich, Switzerland
(BASEC-Nr 2016_00568) and was registered at Clinical-
Trials.gov (NCT02955342). According to Swiss law,
written informed consent of adolescents older than 14
years and their parents/legal guardians was required for
participation. For participants between 10 and 14 years,
oral informed consent of the children and adolescents
and written informed consent of their parents/legal
guardians was required.

Outcomes

There were three measurement time points: at enrol-
ment (start), at two weeks, and at three months after
start. The patients filled in the questionnaires at the start
in the chiropractic clinics and received the two-week
and three-month questionnaires by mail from the coord-
inating researchers at the Balgrist (FR, BW). To acquire
follow-up data of the control participants, the same
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researchers physically distributed the questionnaires at
start, after two weeks and three months at the schools,
mostly during a lesson in physical education. Both
groups answered the questionnaires at all time points in
paper form. The questionnaires consisted of the G-YSQ
and the KIDSCREEN-10: the YSQ/G-YSQ assesses pain
frequency, week pain prevalence, point pain prevalence
and pain intensity (revised Faces Pain Scale (rFPS) [11])
in each of the three spinal regions (each visualized in a
drawing) and asks about pain-related consequences
(school absenteeism, activity restrictions in sports and
care seeking behavior) as well as parental back problems
and related work absenteeism [7]. The KIDSCREEN-10
[12, 13], including ten questions on physical and emo-
tional well-being and one question on self-rating of gen-
eral health, was used to estimate the impact of spinal
pain on health-related quality of life (HRQoL). After two
weeks, the control participants additionally answered a
question on whether the state of their back problem
remained stable during the past two weeks, and the pa-
tients completed the Patients’ Global Impression of
Change (PGIC), which evaluates the patients’ rating of
overall improvement on a seven-point Likert scale [14].
For the present study, PGIC was dichotomized (im-
proved="very much better’ or ‘much better’) [15, 16].
The assessment after three months included the G-YSQ,
the KIDSCREEN-10 and the PGIC (patients only).

Data analysis

Several participants reported spinal pain in the question
on pain frequency, but reported a pain intensity of zero.
This was observed for all spinal regions (neck: N=38;
midback: N =7; low back: N =8). Incompletely filled in
questionnaires were included in all analyses for which
they provided values. Pupils who previously sought med-
ical care for back or neck pain were analyzed in the pa-
tient group because their care-seeking due to back or
neck pain was considered an indicator for a back or neck
problem. The G-YSQ data was analyzed by calculating
sum scores across the three spinal regions for pain fre-
quency (0=no pain; 1=yes, once in a while; 2 =yes,
once or twice; 3 =yes, often), pain prevalence (0 =no,
1=yes) and pain intensity (first face/no pain =0, sixth
face/very much pain =5), resulting in a pain frequency
sum score (range O to 9), a week prevalence and point
prevalence sum score (each ranging from 0 to 3) and a
pain intensity sum score (range 0 to 15). The sum score
of the KIDSCREEN-10 was calculated according to the
KIDSCREEN handbook [12].

Validity

Construct validity was investigated using the start data
by testing a priori hypotheses [17, 18]: (i) The sum
scores of pain intensity, frequency and prevalence (week,
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point) are higher in patients than in controls; (ii) The
sum scores of pain intensity, frequency and prevalence
(week, point) are higher in older (> 12 [19-21]) than in
younger controls; (iii) Self-rating of general health via
the KIDSCREEN-10 significantly differs between patients
and controls and strongly correlates (rs>0.6) with the
sum scores of pain intensity, frequency and prevalence;
(iv) The KIDSCREEN-10 total score moderately corre-
lates (rs>0.4) with the sum scores of week and point
prevalence (all measures refer to the last week); (v) Par-
ticipants with severe pain report low general health and
low total scores on the KIDSCREEN-10. To test this hy-
pothesis, the participants were sub-grouped based on
pain severity, defined by pain frequency and intensity,
across spinal regions [22]. The resulting three severity
levels ‘no pain’ (frequency: never, once or twice or once
in a while; intensity: lowest two intensities on the rFPS),
‘severe pain’ (frequency: once in a while or often; inten-
sity: highest three intensities on the rFPS) and ‘moderate
pain’ (in between) were combined to an ‘overall spinal
pain composite variable’ [22] with five levels: ‘multiple
severe pain’ (‘severe pain’ in two or three spinal regions),
‘one-sited severe pain’ (‘severe pain’ in one spinal re-
gion), ‘multiple moderate pain’ (‘moderate pain’ in two
or three spinal regions), ‘one-sited moderate pain’ (‘mod-
erate pain’ in one spinal region), and ‘no pain’ (‘no pain’
in all spinal regions). If pain severity differed between
the three spinal regions, the region with the most severe
pain was used for the overall spinal composite variable.
The hypotheses (i) and (ii) were tested using Mann-
Whitney U-tests, hypothesis (iii) using Mann-Whitney
U-test and Spearman correlation, and hypothesis (iv)
was tested using Spearman correlation. Spearman’s coef-
ficient values (rs) were interpreted as excellent (>0.9),
good (0.7-0.9), moderate (0.5-0.69), fair (0.2-0.49), or
minimal to absent (0.0-0.19) [23]. Hypothesis (v) was
tested using a one-way ANOVA (KIDSCREEN-10 total
score) and Kruskal Wallis test (self-rated general health)
and post-hoc tests in case of significance, between the
five levels of the ‘overall spinal pain composite variable’.
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Reliability

Test—retest reliability was assessed based on the agree-
ment between start data and data after two weeks. For
the reliability of week and point prevalence, the data of
those children and adolescents who reported no or
stable spinal pain was used. Unweighted Cohen‘s Kappa
and Intraclass correlation (ICC)(3;) was used to analyze
categorical and ordinal data, respectively [17]. Kappa
values were interpreted as 0.01-0.20 none to slight,
0.21-0.40 fair, 0.41-0.60 moderate, 0.61-0.80 substan-
tial, and 0.81-1.00 almost perfect [24, 25]. ICC-values >
0.90 were considered excellent, 0.75-0.90 good, 0.50—
0.74 moderate and < 0.50 as poor [26].

Responsiveness

To test responsiveness, the area under the curve (AUC)
of the receiver operating characteristic (ROC) curve was
calculated as a measure to discriminate between two
groups according to an external gold standard [17]. The
ROC curve is a probability curve in which each value
represents the sensitivity versus 1-specificity for all pos-
sible cut-off points. The AUC represents the integral
under the ROC curve fitted through these points and
serves as a measure of discrimination. A value of 0.5,
represented by the diagonal, indicates that the measure-
ment instrument has no discrimination capacity to dis-
tinguish between the two groups, and an AUC greater
0.70 is recommended for sufficient responsiveness [17].
In the present study, perceived recovery after three
months (PGIC dichotomized) was used as external
measure, and data of patients at start and after three
months were analyzed.

The statistical analyses were conducted using R (ver-
sion 3.5.0) for the validation measures and IBM SPSS
(version 25) for the remainder. The significance level
alpha was set at 0.05.

Results
Data was collected between January 2017 and February
2019. In total, 240 participants (166 females and 74

Table 1 Sociodemographic characteristics of study participants at start, after two weeks and three months

Patients
Male Female
Start N 39 92
Age (years), mean (SD) 1218 (SD 1.37)  13.28 (SD 1.69)
After 2 weeks N (%) 28 78
Age (years), mean (SD)  12.32 (SD 1.44) 1328 (SD 1.71)
After 3 months N (%) 21 74
Age (years), mean (SD) 1210 (SD 1.22)  13.39 (SD 1.70)

Control participants

Total Male Female Total

131 35 74 109

(100 %) (100 %)

1295 (SD 167) 1249 (SD 1.69) 1347 (SD 169  13.16 (SD 1.74)
106 26 59 85

(81 %) (78 %)

13.03 (SD 1.69) 1227 (SD 1.64) 1327 (SD 159) 1296 (SD 1.66)
95 34 67 101

(73 %) (93 %)

1311 (SD 169) 1253 (SD 1.69) 1345 (SD 1.66) 13.14 (SD 1.72)
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Table 2 Scores per spinal region and sum scores of the German version of the Young Spine Questionnaire at start, after 2 weeks
and 3 months

SCORES PER SPINAL REGION Patients (N=131) Control Participants (N = 109)
Spinal region Variable Answer (score) Start 2 weeks 3 months Start 2 weeks 3 months
N (%) N (%) N (%) N (%) N (%) N (%)
Neck Pain frequency Never (0) 8 (6.1) 9 (85) 4(42) 12 (11.0) 11029 15 (14.9)
Yes, once or twice (1) 30 (229 19 (17.9) 27 (284) 51 (46.8) 38 (44.7) 50 (49.5)
Yes, once in a while (2) 49 (374) 36 (34.0) 36 (37.9) 37 (339 33 (388) 29 (287)
Yes, often (3) 44 (336) 42 (396) 28 (29.5) 9(83) 335 7 (6.9)
Week prevalence No (0) 58 (44.3) 46 (434) 48 (50.5) 86 (78.9) 61(71.8) 70 (69.3)
Yes (1) 73 (55.7) 60 (56.6) 47 (49.5) 23 (21.1) 24 (282) 31(307)
Point prevalence No (0) 92 (70.2) 71 (67.0) 76 (80.0) 104 (96.3) 77 (90.6) 95 (94.1)
Yes (1) 39 (29.8) 35(33.0) 19 (20.0) 4(3.7) 8(94) 6 (59
Pain intensity No pain (0) 11 (84) 9(85) 8(84) 16 (14.7) 14 (16.5) 16 (15.8)
1 18 (22.1) 12(11.3) 16 (16.8) 32(294) 28 (329) 42 (41.6)
2 29 (22.1) 28 (264) 25(263) 38 (349 20 (23.5) 24(238)
3 34 (26.0) 28 (264) 21 (22.1) 17 (15.6) 18 (21.2) 16 (15.8)
4 26 (19.8) 21198 17.(17.9) 6 (5.5) 4(37) 3330
Very much pain (5) 13(99) 8(7.5) 8 (84) 0(0) 1(0.9) 0(0)
Mid back Pain frequency Never (0) 24 (185) 20 (189) 16 (16.8) 33(303) 30(35.3) 36 (35.6)
Yes, once or twice (1) 40 (30.8) 25 (236) 30 (31.6) 42 (385) 35 (41.2) 42 (41.6)
Yes, once in a while (2) 32 (246) 34 (32.1) 34 (359) 27 (248 16 (18.8) 19 (188)
Yes, often (3) 34(26.2) 27 (255) 15(58) 7(64) 4 (47) 4 (40)
Week prevalence No (0) 70 (53.8) 61 (57.5) 66 (69.5) 83 (76.1) 65 (77.4) 84 (83.2)
Yes (1) 60 (46.2) 45 (42.5) 29 (30.5) 26 (239) 19 (22.6) 17 (16.8)
Point prevalence No (0) 103 (79.2) 83 (79.0) 82 (86.3) 102 (94.4) 78 (91.8) 95 (94.1)
Yes (1) 27 (208) 22 (210 13(137) 6 (5.6) 782 6 (59
Pain intensity No pain (0) 27 (20.8) 22 (208) 20 (208) 36 (33.0) 33(388) 37 (36.6)
1 13 (10.0) 15 (14.2) 17.(17.7) 30 (27.5) 18 (21.2) 29 (287)
2 31(238) 25 (236) 21219 19(174) 20 (235) 19 (188)
3 28 (21.5) 25(236) 22(229) 18 (16.5) 8(94) 11(10.9)
4 23(17.7) 11 (104) 11(11.5) 5(46) 5(59) 220
Very much pain (5) 8(6.2) 8(75) 5(52) 1(0.9) 1012 3(30)
Low back Pain frequency Never (0) 21 (16.0) 11 (104) 12 (126) 44 (404) 35412 34 (337)
Yes, once or twice (1) 38 (29.0) 20(189) 29 (30.5) 34 (312 30 (353) 40 (39.6)
Yes, once in a while (2) 24 (183) 32(302) 21 (22.1) 21(193) 12 (14.0) 19 (18.8)
Yes, often (3) 48 (36.6) 43 (40.6) 33(347) 10 (9.2) 8(94) 8(79
Week prevalence No (0) 70 (534) 53 (50.0) 50 (52.6) 90 (82.6) 71 (83.5) 82(81.2)
Yes (1) 61 (46.6) 53 (50.0) 45 (474) 19(174) 14 (165) 19 (18.8)
Point prevalence No (0) 98 (75.4) 72 (67.9) 75 (78.9) 101 (92.7) 83 (97.6) 93 (93.0)
Yes (1) 32 (24.6) 34 (32.1) 20 (21.1) 8(73) 2024 7(7.0)
Pain intensity No pain (0) 26 (19.8) 15 (14.2) 14 (147) 47 (43.0) 39 (45.9) 36 (35.6)
1 19 (14.5) 12(11.3) 9(9.5) 25(229) 15(17.6) 21(208)
2 29 (22.1) 15 (14.2) 27 (284) 18 (16.5) 15(17.6) 34 (33.7)
3 20 (153) 25 (236) 18 (189) 14 (12.8) 12 (14.) 6 (59
4 18 (13.7) 29 (274) 18 (18.9) 437) 224 2(20)
Very much pain (5) 19 (145) 10 (94) 995 1(09) 2024 2(20)
SUM SCORES Patients (N=131) Control Participants (N =109)
Variable Range Start 2 weeks 3 months Start 2 weeks 3 months
Median (IQR) Median (IQR) Median (IQR) Median (IQR) Median (IQR) :\Illgg)ian
Sum Pain frequency 0-9 6(3) 6(3) 5(3) 3(03) 303) 302
Week prevalence 0-3 2 2(15 1) 0 0 0(1)
Point prevalence 0-3 o) 1(1) 0.5 (1) 0(0) 0(0) 0(0)
Pain intensity 0-15 74 8(5) 7 (3.25) 4 (4) 4(5) 3.94(2.83)

IQR = interquartile range
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males; mean age=13.05+1.70 years) were included,
namely 100 patients recruited in chiropractic practices
and 140 pupils in schools. Of the 140 pupils, 109 had
never sought medical care because of spinal pain and
served as control participants. 31 pupils had previously
sought care for spinal pain and were included in the pa-
tient group alongside the 100 patients from the chiro-
practic practices, resulting in 131 individuals in the
patient group. At start, all 240 participants filled in the
questionnaires. After two weeks, 106 patients (response
rate = 81 %; sum score of pain frequency at baseline: re-
sponders median =6, non-responders median =4) and
85 control participants (response rate =78 %) answered
the questionnaires. After three months, 95 patients (re-
sponse rate = 73 %; sum score pain of frequency at base-
line: responders median = 6, non-responders median = 5)
and 101 control participants (response rate = 93 %) could
be reached. Detailed information about the study popu-
lation is presented in Table 1.

Scores per spinal region and the calculated sum scores
are shown in Table 2.

Validity

Patients reported significantly higher sum scores of pain
frequency (p <0.001), week prevalence (p <0.001), point
prevalence (p<0.001) and pain intensity (p<0.001)
compared to the control participants (Table 2). Control
participants older than 12 years had significantly higher
sum scores of pain frequency, week prevalence and pain
intensity compared to the younger controls, indicating
that the G-YSQ captures the natural age-related increase
in spinal pain prevalence [3, 4]. In contrast, older and
younger control participants did not significantly differ
in point prevalence (Table 3).

Significantly fewer patients than controls reported ex-
cellent general health (p <0.001) (Table 4).

Lower self-ratings of general health were associated
with higher sum scores in the G-YSQ (Fig. 2): the corre-
lations between self-rated general health and the pain
frequency sum score (rs=0.46), the pain prevalence sum
scores (week prevalence: r,=0.42; point prevalence: r =
0.28) and the pain intensity sum score (r;=0.39) were
moderate to fair.
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The two groups showed comparable KIDSCREEN-10
total scores [control participants 50.56+/-9.27; patients
50.24+/-8.33;  t(233)=0.28, p=0.778], and the
KIDSCREEN-10 total scores were fairly correlated with
the sum scores of week prevalence (r;=-0.30) and point
prevalence (r,=-0.20) (Fig. 3).

The pain severity subgroups significantly differed in
the KIDSCREEN-10 sum score [F(4,230)=7.26, p<
0.001] and in the self-rating of general health [H(4) =
51.94, p <0.001]. Post-hoc tests indicated that the ‘no
pain’ and the ‘one-sited moderate pain’ groups reported
significantly higher KIDSCREEN-10 sum scores and
higher ratings of general health than the ‘one-sited se-
vere pain’ and the ‘multiple severe pain’ groups (p-values
for sum score=0.001 and 0.005; p-values for general
health < 0.001). The ‘multiple moderate pain’ subgroup
did not significantly differ from any of the other pain
groups in terms of the KIDSCREEN-10 sum score, but
rated general health significantly better than the ‘mul-
tiple severe pain’ subgroup (p =0.021): e.g. 28 % of the
participants in the ‘multiple moderate pain’ subgroup,
compared to 5% in the ‘multiple severe pain’ subgroup,
rated their health as excellent (Table 5).

Thus, although the correlations with the KIDSCREEN-
10 sum score and the self-rated general health were
lower than expected, all hypotheses could be confirmed,
which indicates good construct validity of the G-YSQ.

Reliability

The G-YSQ showed good reliability in terms of pain in-
tensity and pain frequency (Table 6). No pain or stable
pain during the past two weeks was reported by 83 con-
trol participants, and the reliability of week prevalence
in those data was moderate for all spinal regions (the
neck, the middle and the lower back) as well as for the
sum score. Reliability of point prevalence was fair to
moderate for the neck, the middle and the lower back,
and moderate for the sum score. The reliability of the
questions on the consequences of spinal pain was good
for school absence and doctor visits and moderate for
restriction in sports. All questions on parental spinal
pain showed moderate reliability (Table 6).

Table 3 Comparison of sum scores of the G-YSQ between control participants older than 12 years and control participants aged 12

or younger
Variable Range Control Participants Control Participants p-value
<12 years (N=72) > 12 years (N=37)
Median (IQR) Median (IQR)
Sum Pain frequency 0-9 4 (4) 5(@3) 0.001
Week prevalence 0-3 (1) 1) 0.009
Point prevalence 0-3 0(1) 0 (1) 0.931
Pain intensity 0-15 54 6 (5) 0.002

IQR =interquartile range
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Table 4 Self-rated general health in the two cohorts

Patients Control participants
Self-rated general health N=131 (%) N =108 (%)
Excellent 11 (84) 30 (27.8)
Very good 53 (40.5) 45 (41.7)
Good 60 (45.8) 27 (25.0)
Fair 6 (4.6) 5 (4.6)
Poor 1(0.8) 1(0.9)

Responsiveness

Of the 68 patients who answered the PGIC after three
months (27 patients answered the G-YSQ, but did not
fill in the PGIC), 61.8% reported clinically significant
improvement. AUC was 0.69 (95 %CI =0.57-0.82) for
the sum of week prevalence and 0.67 (95 %CI = 0.54—
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0.80) for the sum of point prevalence (Fig. 4), indicating
insufficient responsiveness.

Discussion
The aims of this study were to translate the YSQ into
German according to scientific guidelines and to deter-
mine construct validity, test-retest reliability, and re-
sponsiveness of the G-YSQ. The translation process of
the original YSQ into German was straightforward apart
from two minor issues in terms of cross-cultural adapta-
tion. Except for the question on point prevalence, the G-
YSQ was shown to possess construct validity and suffi-
cient test-retest reliability, but its responsiveness needs
to be improved.

Although the study population of the present study
was older than the population for which the original
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Table 5 Health-related quality of life in the five pain severity subgroups

Pain severity subgroup

KIDSCREEN-10

Self-rated general health

N Score (+ SD) N Excellent Very good (%) Good (%) Fair (%) Poor (%)
(%)
No pain 41 5455 (£9.19) 42 17 (40.5) 18 (42.9) 7 (16.7) 0 (0) 0(0)
One-sited moderate pain 32 54.28 (+8.49) 32 9 (28.1) 20 (62.5) 2(6.3) 13.1) 0(0)
Multiple moderate pain 31 5 (+859) 32 9 (28.1) 11 (344) 9 (28.1) 3(94) 0 (0)
One-sited severe pain 73 4802 (+7.84) 73 3 (4.1) 32 (43.8) 35 (47.9) 3(4.0) 0(0)
Multiple severe pain 58 4782 (+8.03) 60 3 (5.0 17 (283) 34 (56.7) 4 (6.7) 233

SD = standard deviation
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Table 6 Reliability of all domains of the German version of the
Young Spine Questionnaire

Pain intensity Neck ICC;5,1)=0.80

Mid back ICC,1y=0.77

Low back ICC;,1)=0381

Sum score ICCz1y=0.88
Pain frequency Neck ICCs,1y=083

Mid back ICCi31y=0.77

Low back ICC;,1)=0.80

Sum score ICC,1y=0.88
Week prevalence Neck k=0.55

Mid back k=0.60

Low back k=048

Sum score ICCz1y=0.68
Point prevalence Neck k=042

Mid back k=0.25

Low back k=032

Sum score ICCiz,1y=0.60
Pain consequences School absence ICCs,1y=0.78

Doctor visits ICC51y=0.79

Restriction in sports ICCs1y=0.74
Parental back pain Back pain father ICCi,1)=0.69

Back pain mother ICC3,1)=0.60

Work interference father ICC,1y=0.71

Work interference mother ICCs,1y=0.73

questionnaire was designed, the G-YSQ discriminated
well between patients and controls and between older
and younger children and adolescents, depicting the nat-
ural age-related increase in spinal pain prevalence [3, 4].
The G-YSQ (week and point prevalence) correlated
fairly with the KIDSCREEN-10 sum score. This finding
might reflect a weaker association between back pain in
childhood and adolescence and psychosocial issues than
commonly believed [27-32] because eight of the ten
questions of the KIDSCREEN-10 are on psychosocial
topics and only two on physical health. Self-rated gen-
eral health was better in the control group. However, the
correlation to pain frequency, pain intensity and week
prevalence was fair and weaker than hypothesized, which
might reflect that the majority of children and adoles-
cents, approximately 9 out of 10 [33], are not seriously
impacted by their back pain [33, 34]. Nevertheless, a mi-
nority is and identifying this minority, i.e. differentiating
between trivial and consequential back pain, is one of
the biggest challenges with respect to back pain in child-
hood and adolescence [35]. Although most spinal pain
in childhood and adolescence is self-limiting [36] or
‘trivial’ [35], pain problems in children and adolescents
in general [37], and back pain [38] and LBP [33] in
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particular, are associated with lower health-related qual-
ity of life. A decline in quality of life might be an early
indicator of potential vulnerability during development
[39] and might be a symptom of a multidimensional
process [33], possibly leading to consequences in adult-
hood (‘consequential’ pain [35]). To avoid medicalization
of the problem and to target treatment, consequential
back pain should be differentiated from trivial back pain
in childhood and adolescence [35]. In the present study,
the cut-off for potentially consequential spinal pain as
defined by a significant impact on health-related quality
of life was having severe pain (one-sited or multiple),
and 32 % of the controls belonged to these subgroups.
The present study shows that both, pain frequency and
intensity, need to be assessed in each spinal region to
capture all children and adolescents whose spinal pain
impacts their quality of life and might therefore be con-
sequential. Whether these individuals will indeed de-
velop a back problem in adulthood needs to be verified
in longitudinal studies.

The G-YSQ also showed test-retest reliability, particu-
larly for pain intensity and pain frequency. The lower
values for validity and reliability of the question on point
prevalence might reflect the natural clinical course of
spinal pain in childhood and adolescence, which appears
to fluctuate [40], rather than a deficiency of the assess-
ment tool. Nevertheless, regarding moderate reliability,
deficiencies in construct validity and insufficient respon-
siveness, the benefit of asking for point prevalence is
questionable, and omitting this question is recom-
mended. In its present form, the YSQ/G-YSQ cannot be
recommended to be used to measure change. This is not
surprising given that the answers to the only questions
possibly reflecting change (presence or absence of low
back pain, mid back pain or neck pain during the last
week) are binary (yes/no). Refining this dichotomous
structure similarly to the question on pain frequency
(‘often’, ‘once in a while’, ‘once or twice’, ‘never’) might
enhance the responsiveness of the YSQ/G-YSQ. Simi-
larly, it might be worth attempting to address the prob-
lem of inconsistent answers to the question on pain
frequency and corresponding pain intensity by rearran-
ging these items (rFPS for pain intensity directly follow-
ing the question on pain frequency).

The age range of 10 to 16 years was selected as it ap-
pears to be the crucial period for developing spinal pain
[3, 4]. Nevertheless, this implies that the findings cannot
be generalized to younger children. Pupils who indicated
that they have seen a doctor because of back or neck
pain (N =31) were analyzed in the group of patients be-
cause we considered them as having a back or neck
problem. However, these participants did not necessarily
have back pain at the time of the survey. We therefore
repeated the analysis without these pupils. Results were
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similar in terms of group differences, ICC- and AUC-
values. Group differences became even more pro-
nounced without these pupils. Three adolescents (aged
13 and 15) of the pilot phase reported that they preferred
indicating pain intensity on a scale rather than on the rFPS.
There is no optimal pain assessment to be used throughout
development from childhood to adolescence [41, 42]: for
school-aged children (from 8 to 12 years) the rFPS is recom-
mended [42]. Adolescents prefer visual analogue scales
(VAS) or numeric rating scales (NRS) [42], although faces
scales have been reported to also be well accepted [41, 42].
A supplementation of the rFPS with a VAS or NRS might
be useful to make the YSQ/G-YSQ applicable throughout
childhood and adolescence. Not all participants could be
reached for the follow-up after two weeks and three months.
Because data of pupils were collected at schools, these

missing values were most likely at random. However, a
closer look at differences between responding and non-
responding patients revealed that they were comparable in
terms of gender and age. There was a tendency for the re-
sponders to have more frequent and more intense back or
neck pain at start compared to the non-responders. Because
only the start data were used for validity assessment and the
assessment of reliability and responsiveness involved only
intra-subject comparisons, it seems unlikely that data from
the non-responders would have changed the findings. An-
other study limitation might have been that the first re-
assessment took place after two weeks, although the ques-
tion on week prevalence in the YSQ and the questions in
the KIDSCREEN-10 refer to the last week. However, there
is no standard for an ideal time period for testing reliability,
and a time interval of two weeks is commonly used [17].
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Conclusions

The G-YSQ was shown to possess construct validity and
sufficient test-retest reliability to assess back pain in chil-
dren and adolescents between 10 and 16 years of age.
To measure responsiveness, the YSQ/G-YSQ has to be
adapted, possibly by asking for pain frequency instead of
(dichotomous) pain prevalence during the last week. Se-
vere pain, either in one or multiple spinal sites, was asso-
ciated with reduced health-related quality of life and
might be consequential, which needs to be verified in
prospective studies from adolescence into adulthood.

Abbreviations

AUC: area under the curve; Cl: confidence interval; G-YSQ: German version of
the Young Spine Questionnaire; HRQoL: Health-related quality of life;

ICC: intraclass correlation coefficient; NRS: numeric rating scale; PGIC: Patient
global rating of change; rFPS: revised Faces Pain Scale; ROC: receiver
operating curve; VAS: Visual Analogue Scale; YSQ: Young Spine Questionnaire

Supplementary information
The online version contains supplementary material available at https://doi.
org/10.1186/512887-021-02804-y.

Additional file 1 English version of the Young Spine Questionnaire. This
is the original version of the Young Spine Questionnaire (Lauridsen HH,
Hestbaek L. Development of the young spine questionnaire. BMC
Musculoskelet Disord. 2013; 14:185)

Additional file 2 German version of the Young Spine
Questionnaire. This is the German version of the Young Spine (G-YSQ)
that was validated in this study

Acknowledgements

We thank the involved chiropractors and their assistants and the teachers for
their support in recruitment of patients and control participants. We thank all
participants for study participation and their parents for agreeing in study
participation of their children. We also thank the original authors of the YSQ,
Lise Hestbaek and Henrik Hein Lauridsen, for giving permission for this
project. Lastly, we thank Sandra Rosser, Michael McCaskey and Valentine
Marcar for being part of the translation team and Jennifer Brown for editing
the manuscript.

Authors’ contributions

LN performed the statistical analysis, was involved in data interpretation and
drafted the manuscript. TP was involved in the statistical analysis and data
interpretation. MHS performed most of the patient data acquisition and
contributed to data interpretation. FR was involved in data acquisition and in
data interpretation. PSch contributed to the conception of the study, was
involved in data interpretation and in writing the manuscript. BW conceived
the study, was involved in data acquisition in schools, in statistical analysis
and data interpretation and finalized the manuscript. All authors contributed
to and approved the final manuscript.

Funding

BW received salary support from the Swiss Chiropractors’ Association
ChiroSuisse, which is not bound to any specific project. The funder did not
have any specific role in this project.

Availability of data and materials
The datasets used are available from the corresponding author upon
request.

Page 11 of 12

Declarations

Ethical approval and consent to participate

The study was conducted in accordance with the Declaration of Helsinki. It
was approved by the ethics commission of the Canton of Zirich, Switzerland
(BASEC-Nr 2016_00568) and was registered at ClinicalTrials.gov (NCT02955
342). According to Swiss law, the parents or legal guardians of all
participants had to give written informed consent. Children and adolescents
between 10 and 14 years received written information adapted to their age
and gave oral informed consent for study participation. Adolescents older
than 14 years (from the 14th birthday onwards) received the same
information as their parents or legal guardians and gave written informed
consent.

Consent for publication
Not applicable.

Competing interest
The authors declare that they have no competing interests.

Author details

'Integrative Spinal Research Group, Department of Chiropractic Medicine,
Balgrist University Hospital and University of Zurich, Forchstr. 340, 8008
Zurich, Switzerland. “Holbeinpraxis, Holbeinstrasse 65, 4051 Basel,
Switzerland. *Winterthur Institute of Health Economics, School of
Management and Law, University of Applied Sciences, Gertrudstr. 15, 8400
Winterthur, Switzerland.

Received: 13 December 2020 Accepted: 18 July 2021
Published online: 24 August 2021

References

1. Global Burden of Disease Study C: Global, regional, and national incidence,
prevalence, and years lived with disability for 301 acute and chronic
diseases and injuries in 188 countries, 1990-2013: a systematic analysis for
the Global Burden of Disease Study 2013. Lancet. 2015;386(9995):743-800.

2. Manchikanti L, Singh V, Datta S, Cohen SP, Hirsch JA: Comprehensive review
of epidemiology, scope, and impact of spinal pain. Pain Physician. 2009;
12(4):E35-70.

3. Jeffries LJ, Milanese SF, Grimmer-Somers KA: Epidemiology of adolescent
spinal pain: a systematic overview of the research literature. Spine (Phila Pa
1976). 2007,32(23):2630-7.

4. Kjaer P, Wedderkopp N, Korsholm L, Leboeuf-Yde C: Prevalence and
tracking of back pain from childhood to adolescence. BMC musculoskeletal
disorders. 2011;12:98.

5. Hestbaek L, Leboeuf-Yde C, Kyvik KO, Manniche C: The course of low back
pain from adolescence to adulthood: eight-year follow-up of 9600 twins.
Spine (Phila Pa 1976). 2006;31(4):468-72.

6. Kamper SJ, Yamato TP, Williams CM: The prevalence, risk factors, prognosis
and treatment for back pain in children and adolescents: An overview of
systematic reviews. Best Pract Res Clin Rheumatol. 2016;30(6):1021-36.

7. Lauridsen HH, Hestbaek L: Development of the young spine questionnaire.
BMC Musculoskelet Disord. 2013;14:185.

8. Aaronson N, Alonso J, Burnam A, Lohr KN, Patrick DL, Perrin E, Stein RE:
Assessing health status and quality-of-life instruments: attributes and review
criteria. Qual Life Res. 2002;11(3):193-205.

9. Frost MH, Reeve BB, Liepa AM, Stauffer JW, Hays RD, Mayo FDAP-ROCMG:
What is sufficient evidence for the reliability and validity of patient-reported
outcome measures? Value Health. 2007;10 Suppl 2:594-S105.

10.  Beaton DE, Bombardier C, Guillemin F, Ferraz MB: Guidelines for the process
of cross-cultural adaptation of self-report measures. Spine (Phila Pa 1976).
2000;25(24):3186-91.

11, Hicks CL, von Baeyer CL, Spafford PA, van Korlaar |, Goodenough B: The
Faces Pain Scale-Revised: toward a common metric in pediatric pain
measurement. Pain. 2001;93(2):173-83.

12. Europe TKG. The KIDSCREEN Questionnaires - Quality of life questionnaires
for children and adolescents: Handbook. Lengerich: Pabst Science
Publishers; 2006.

13.  Ravens-Sieberer U, Gosch, A, Rajmil, L, Erhart, M,, Bruil, J, Duer, W,, Auquier,
P, Power, M., Abel, T, Czemy, L, Mazur, J,, Czimbalmos, A, Tountas, Y.,
Hagquist, C, Kilroe, J. and the European KIDSCREEN Group.: KIDSCREEN-52


https://doi.org/10.1186/s12887-021-02804-y
https://doi.org/10.1186/s12887-021-02804-y

Nyird et al. BVIC Pediatrics

20.

21.

22.

23.
24.
25.
26.

27.

28.

29.

30.

31

32.

33.

34.

35.
36.

37.

(2021) 21:359

quality-of-life measure for children and adolescents. Expert Review of
Pharmacoeconomics & Outcomes Research. 2005:5 (3), 353-64.

Fischer D, Stewart AL, Bloch DA, Lorig K, Laurent D, Holman H: Capturing
the patient’s view of change as a clinical outcome measure. Jama. 1999;
282(12):1157-62.

Peterson C, Bolton J, Humphreys BK: Predictors of outcome in neck pain
patients undergoing chiropractic care: comparison of acute and chronic
patients. Chiropr Man Therap. 2012;20(1):27.

Peterson CK, Bolton J, Humphreys BK: Predictors of improvement in patients
with acute and chronic low back pain undergoing chiropractic treatment.
Journal of manipulative and physiological therapeutics. 2012;35(7):525-33.
De Vet H. TC, Mokkink L., Knol D. Measurement in Medicine. vol. 1. New
York: Cambridge University Press; 2011.

Terwee CB, Mokkink LB, Knol DL, Ostelo RW, Bouter LM, de Vet HC: Rating
the methodological quality in systematic reviews of studies on
measurement properties: a scoring system for the COSMIN checklist. Qual
Life Res. 2012;21(4):651-7.

Leboeuf-Yde C, Kyvik KO: At what age does low back pain become a
common problem? A study of 29,424 individuals aged 12-41 years. Spine
(Phila Pa 1976). 1998,23(2):228-34.

Olsen TL, Anderson RL, Dearwater SR, Kriska AM, Cauley JA, Aaron DJ,
LaPorte RE: The epidemiology of low back pain in an adolescent
population. Am J Public Health. 1992,82(4).606-8.

Szita J, Boja S, Szilagyi A, Somhegyi A, Varga PP, Lazary A: Risk factors of
non-specific spinal pain in childhood. Eur Spine J. 2018;27(5):1119-26.
Joergensen AC, Hestbaek L, Andersen PK, Nybo Andersen AM:
Epidemiology of spinal pain in children: a study within the Danish National
Birth Cohort. Eur J Pediatr. 2019;178(5):695-706.

Cohen J. Statistical Power Analysis for the Behavioral Sciences, Second:
Lawrence Earlbaum Associates; 1988.

Cohen J. Statistical Power Analysis for the Behavioral Sciences: Lawrence
Erlbaum Associates; 1938.

Portney LGW, M.P. Foundations of clinical research: Applications to practice,
2nd Edition: Prentice Hall; 1999.

Shrout PE, Fleiss JL: Intraclass correlations: uses in assessing rater reliability.
Psychol Bull. 1979,86(2):420-8.

Balague F, Nordin M, Skovron ML, Dutoit G, Yee A, Waldburger M: Non-
specific low-back pain among schoolchildren: a field survey with analysis of
some associated factors. Journal of spinal disorders. 1994;7(5):374-9.
Balague F, Skovron ML, Nordin M, Dutoit G, Pol LR, Waldburger M: Low
back pain in schoolchildren. A study of familial and psychological factors.
Spine. 1995;20(11):1265-70.

Cardon G, Balague F: Low back pain prevention’s effects in schoolchildren.
What is the evidence? Eur Spine J. 2004;13(8):663-79.

Kaspiris A, Grivas TB, Zafiropoulou C, Vasiliadis E, Tsadira O: Nonspecific low
back pain during childhood: a retrospective epidemiological study of risk
factors. J Clin Rheumatol. 2010;16(2):55-60.

Stanford EA, Chambers CT, Biesanz JC, Chen E: The frequency, trajectories
and predictors of adolescent recurrent pain: a population-based approach.
Pain. 2008;138(1):11-21.

Watson KD, Papageorgiou AC, Jones GT, Taylor S, Symmons DP, Silman AJ,
Macfarlane GJ: Low back pain in schoolchildren: the role of mechanical and
psychosocial factors. Archives of disease in childhood. 2003;88(1):12-7.
Pellise F, Balague F, Rajmil L, Cedraschi C, Aguirre M, Fontecha CG, Pasarin
M, Ferrer M: Prevalence of low back pain and its effect on health-related
quality of life in adolescents. Archives of pediatrics & adolescent medicine.
2009;163(1):65-71.

Beales DJ, Smith AJ, O'Sullivan PB, Straker LM: Low back pain and
comorbidity clusters at 17 years of age: a cross-sectional examination of
health-related quality of life and specific low back pain impacts. The Journal
of adolescent health: official publication of the Society for Adolescent
Medicine. 2012,50(5):509-16.

Kamper SJ, Henschke N, Hestbaek L, Dunn KM, Williams CM: Musculoskeletal
pain in children and adolescents. Braz J Phys Ther. 2016;20(3):275-84.
MacDonald J, Stuart E, Rodenberg R: Musculoskeletal Low Back Pain in
School-aged Children: A Review. JAMA Pediatr. 2017;171(3):280-7.
Haraldstad K, Christophersen KA, Helseth S: Health-related quality of life and
pain in children and adolescents: a school survey. BMC Pediatr. 2017;17(1):
174.

38.

39.

40.

42.

Page 12 of 12

Goncalves TR, Mediano MFF, Sichieri R, Cunha DB. Is Health-related Quality
of Life Decreased in Adolescents With Back Pain? Spine (Phila Pa 1976).
2018;43(14):E822-F9.

Meade T, Dowswell E: Adolescents’ health-related quality of life (HRQoL)
changes over time: a three year longitudinal study. Health Qual Life
Outcomes. 2016;14:14.

Junge T, Wedderkopp N, Boyle E, Kjaer P: The natural course of low back
pain from childhood to young adulthood - a systematic review. Chiropr
Man Therap. 2019;27:10.

Manworren RC, Stinson J: Pediatric Pain Measurement, Assessment, and
Evaluation. Semin Pediatr Neurol. 2016;23(3):189-200.

Stinson JN, Kavanagh T, Yamada J, Gill N, Stevens B: Systematic review of
the psychometric properties, interpretability and feasibility of self-report
pain intensity measures for use in clinical trials in children and adolescents.
Pain. 2006;125(1-2):143-57.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Abstract
	Background
	Methods
	Results
	Conclusions
	Trial registration

	Background
	Materials and methods
	Translation
	Study participants
	Outcomes
	Data analysis
	Validity
	Reliability
	Responsiveness

	Results
	Validity
	Reliability
	Responsiveness

	Discussion
	Conclusions
	Abbreviations
	Supplementary information
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Ethical approval and consent to participate
	Consent for publication
	Competing interest
	Author details
	References
	Publisher’s Note

