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Abstract
Background Distinguishing self-limiting (‘trivial’) from potentially consequential spinal pain in childhood and 
adolescence is crucial to prevent over- or under-medicalization. The aim of this study was to stratify participants for 
severity of spinal pain and to investigate associations of pain severity with potential consequences of pain and some 
psychophysical and clinical factors.

Methods In 2020 and 2021, children and adolescents took part in a voluntary population-based spine screening 
event across Switzerland organized by the Swiss Chiropractors Association. The screening consisted of a questionnaire 
(14 questions) based on the Young Spine Questionnaire and a clinical examination by a chiropractor. Three subgroups 
of pain severity [no pain (including mild, occasional pain), one-sited moderate pain, one-sited severe or moderate/
severe pain at multiple sites of the spine] were formed by combining the self-reported measures for pain intensity 
and pain frequency for two recall periods (lifetime, last week) according to literature. Multivariable logistic regression 
analyses were conducted to determine the associations between pain severity and potential pain consequences 
(impact of spinal pain on health and seeking medical advice because of spinal pain), as well as between pain severity 
and some psychophysical factors (head and/or belly pain, sleep problems, daytime tiredness) and clinical measures 
[trunk symmetry (rib hump), trunk muscle endurance (plank position)].

Results Of all participants (N = 457; 6–16 years; mean age = 10.9 ± 3.0 years; 220 boys), those with most severe spinal 
pain and with one-sited moderate pain in the last week had higher odds for reporting an impact of spinal pain on 
their health (OR = 13.5, 95%CI = 4.9–36.8; OR = 4.7, 95%CI = 1.5–14.4) and for searching medical advice because of 
spinal pain (OR = 11.6, 95%CI = 4.5–30.1; OR = 3.9, 95%CI = 1.6–9.2). Headache and/or belly pain (OR = 2.6, 95%CI = 1.2–
5.5) and daytime tiredness (OR = 3.2, 95%CI = 1.3–7.9) increased the odds for having most severe pain compared to 
having no pain. The clinical measures were not associated with pain severity.
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Introduction
In adults, low back pain (LBP) and neck pain (NP) are the 
first and fourth leading causes for years lived with dis-
ability worldwide [1]. Several studies indicate that these 
conditions have their onset in childhood or adolescence 
[2, 3] and that prevalence increases with age, accelerat-
ing around the age of 12 to 15 [3, 4]. Only a minority of 
adolescents (< 10%) repeatedly report pain [5] and seek 
care for their condition [2]. Nevertheless, adolescents 
with back or neck pain have an increased risk for suffer-
ing from back or neck pain also in adulthood [6]. Thus, it 
was postulated that the focus of research, prevention and 
treatment should be shifted from the adult to the young 
population [7].

As with adults, the first step in the assessment of ado-
lescent spinal pain (lower back, mid back, neck) is to rule 
out red flags [8]. Likewise, in the majority of adolescent 
spinal pain no serious underlying pathology can be iden-
tified and back and neck pain is classified as non-specific: 
in a study with more than 200,000 adolescents with LBP, 
more than 80% had no identifiable diagnosis within one 
year, 9% had muscle spasm, 5% scoliosis and very few 
degenerative disc disease and disc herniation, respec-
tively (1–2% each). Serious pathologies such as tumor, 
fracture, or spondylolisthesis were diagnosed in less than 
1% of these patients [9]. In non-specific spinal pain it is 
essential to early differentiate those children and ado-
lescents who are at risk for a long-term (‘consequential’) 
pain condition from those with a self-limiting (‘trivial’) 
pain episode [2], to prevent the former from developing 
chronic pain and to ensure that the latter are not ‘over-
medicalized’ by unnecessary diagnostic and therapeutic 
activities [10].

Similar to adults, adolescent non-specific spinal pain 
is regarded as a bio-psychosocial problem [10] and risk 
factors have been identified in all these domains. In the 
‘bio’ domain, older age [11], trunk asymmetry and the 
diagnosis of scoliosis [12–14], and reduced trunk mus-
cular endurance [14, 15] were reported to be associated 
with LBP in adolescents. In the ‘psycho’ and in the ‘social’ 
domain, psychological distress and emotional coping 
problems [16] and the participation in competitive sports 
[11] have been suggested as risk factors. Furthermore, 
headache or abdominal pain [17, 18], sleep problems 
[19], and daytime tiredness [18] – all factors that share 
mental and physical qualities and are called ‘psychophysi-
cal’ throughout this study - seem to co-exist with chronic 

pain in children and adolescents. A recent systematic 
review and meta-analysis of prospective studies found 
that these factors were predictive for ongoing pain in 
children and adolescents suffering from pain at baseline 
[20].

Studies on spinal pain in children and adolescents are 
rather heterogeneous in terms of defining spinal pain 
with regard to its temporal course (e.g. ongoing or epi-
sodic), the selected recall periods and the delimitation 
of the spinal areas under study [4, 16, 21–23]. To note, 
severity of pain is often not assessed at all or described 
via consequences of pain rather than by precise charac-
terization of pain via pain frequency and pain intensity 
[21]. To overcome these concerns, the present study was 
based on a validated questionnaire that assesses spinal 
pain in childhood and adolescence [23]. The question-
naire was complemented by questions on pain in other 
body regions, sleep problems and general health with 
the aim to investigate in a standardized manner whether 
associations exist between spinal pain severity and (i) 
consequences of spinal pain (e.g., general health) as well 
as (ii) psychophysical factors (e.g., pain in other body 
regions, sleep problems). In addition, a standardized 
clinical examination was performed to investigate pos-
sible associations between spinal pain severity and the 
results from clinical tests. The findings might improve 
the understanding of the differences between potentially 
long-term (‘consequential’) and self-limiting (‘trivial’) 
spinal pain in childhood and adolescence and might con-
tribute to minimize under- and over-medicalization of 
the condition.

Method
Participants and setting
This is a cross-sectional observational study using data 
that was collected on ‘Spine Day’ 2020 and 2021. ‘Spine 
Day’ is a yearly voluntary and free of charge spine screen-
ing examination in children and adolescents organized by 
the Swiss Chiropractors Association (ChiroSuisse) on the 
occasion of the World Health’s Organization annual spine 
day. ‘Spine Day’ is announced throughout Switzerland by 
advertisements in print and electronic media as well as 
by flyers in chiropractic practices. Thus, the study sam-
ple was self-selected, community-based and consisted of 
children and adolescents with and without spinal pain 
of different severity levels between six and 16 years of 
age. Beforehand the Spine Days, the chiropractors were 

Conclusion Stratification by pain severity, particularly when asked for pain in the last week, might help to minimize 
over- and under-medicalization of spinal pain in childhood and adolescence. Prospective studies are needed to clarify 
the relevance of the investigated clinical tests in the context of adolescent spinal pain.
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instructed in detail how to perform the clinical exami-
nation at the annual congress of ChiroSuisse. In addi-
tion, the participating chiropractors received written 
instructions.

Ethics approval and consent to participate
On Spine Day, parents or legal guardians gave informed 
consent for participation in the event. The survey and the 
clinical examinations were carried out within the frame-
work of Spine Day, were not specific to the present study 
and the forms (questionnaire and examination form) 
were held completely anonymous. Under the lead of the 
Ethics committee of the Canton Zurich all Ethics com-
mittees of Switzerland confirmed that this project did not 
fall within the scope of the Human Research Act (article 
2 paragraph 2;  h t t  p s : /  / w w  w .  f e d l e x . a d m i n . c h / e l i / c c / 2 0 1 3 
/ 6 1 7 / d e # a r t _ 2     ) and thus no authorization was required 
(BASEC req-2020-00825 and req-2023-01333).

Procedures
While waiting for the clinical examination, participants 
or their parents/legal guardians filled in a questionnaire 
(Additional file 1). It can be assumed that with increas-
ing age, the participants completed the questionnaire on 
their own, while most likely the parents completed the 
forms for or together with the younger children. How-
ever, this was not standardized.

The questionnaire consisted of 14 questions (includ-
ing sub-questions): the questions 1a, 2a, 3a, and 4 were 
identical with the Young Spine Questionnaire (YSQ) [23], 
which has been validated, cross-culturally adapted and 
translated into German (G-YSQ) [24]. In the YSQ and 
the G-YSQ, three different spinal regions (neck, mid back 
and lower back) are asked about separately (illustrated by 
drawings). For each region, pain frequency is asked for by 
a four-point Likert scale (‘never’, ‘once or twice’, ‘once in a 
while’, ‘often’) and pain intensity is rated using the revised 
faces pain rating scale (rFPS) [25]. The rFPS consists of 
six faces that indicate increasing pain intensity and can 
be scored either by 0–5 or by 0–10 [25]. This measure 
has been reported to be well accepted in children and 
adolescents between four and 17 years of age, to be the 
psychometrically soundest measure for pain intensity in 
school-aged children [26], and to be highly correlated 
with pain intensity scores measured by a visual analogue 
scale (r = 0.87–0.93 depending on age) [25]. As an adapta-
tion of the original YSQ, which asks dichotomously for 
spinal pain in the last week (answer options ‘Yes’ and 
‘No’), the questions 1b, 2b, and 3b of the questionnaire 
used in the present study asked for spinal pain intensity 
and frequency during the last week (“Have you had pain 
in the lower back/mid back/neck in the last week?” [23]) 
as recommended to improve the responsiveness and 
to reduce recall bias [24]. Similar to the recall period of 

lifetime, pain frequency was asked for using a four-point 
Likert scale (‘never’, ‘once or twice’, ‘once in a while (sev-
eral times a week)’, ‘every day’), and pain intensity using 
the rFPS. As another extension to the original YSQ, the 
questionnaire used in the present study included ques-
tions on pain in other body regions, e.g. headache or 
abdominal pain (question 5), as well as on sleep problems 
and daytime tiredness (question 6) that were based on lit-
erature [27–29]. However, in contrast to the latter studies 
that used recall periods of three [27, 29] or six months 
[28], the present study used a one-week recall period in 
order to reduce recall bias and to be consistent with the 
question on weekly spinal pain. Thus, these questions 
were formulated by the authors of the present study. 
Lastly, the question on general health (question 7) was 
taken from the KIDSCREEN (with permission) [30] and 
was complemented by a custom-formulated question on 
the impact of spinal pain on self-rated general health in 
order to exclude bias by other factors than the spine.

The clinical examination was a routine clinical mus-
culoskeletal screening for children complemented by a 
few study-specific tests. The clinical routine included 
the visual inspection of gait and posture, the screening 
of spine mobility (range of motion and segmental test-
ing) and hip mobility, and testing of hamstrings length. 
The tests that were used for the present study were the 
forward bending test, which screens for the presence of 
a rib hump and is the most widely used screening test for 
scoliosis in the school setting [31] and the plank position, 
which is valid and reliable to test trunk muscle endurance 
for children between eight and twelve years of age [32]. 
For the forward bending test, the participants were in a 
standing position and were instructed to bend forward 
as far as possible with their hands together and keeping 
their knees extended. For the plank position, the partici-
pants were instructed to position their spine in a neutral 
position with shoulder, hip and malleolus aligned [33]. 
As the unlimited plank protocol was shown to be less 
influenced by e.g. prior experience with the test setting 
than a 60-seconds or a 90-seconds plank protocol [32], 
we opted for a protocol with an upper limit of 180 s. This 
is quasi unlimited, as the 95% percentile is 133  s in the 
eight to twelve years old children [32]. Thus, despite the 
age limit of 16 years in the present study, ceiling effects 
were expected to be negligible. The test was terminated 
when either a first deviation from a neutral spine align-
ment could not be corrected or when a second deviation 
occurred [32].

Data analysis and statistics
The collected data was manually entered by research 
assistants into REDCap (Research Electronic Data Cap-
ture) electronic data capture tools (version 11.2.2), which 
is a secure, web-based application designed to support 

https://www.fedlex.admin.ch/eli/cc/2013/617/de#art_2
https://www.fedlex.admin.ch/eli/cc/2013/617/de#art_2
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data capture for research studies [34]. Correct data entry 
into REDCap was checked by a second person for 50% of 
randomly selected data.

To quantify severity of spinal pain, pain frequency 
and intensity were combined based on a study by Joer-
gensen and colleagues [35], resulting in three subgroups 
of pain severity per spinal region (Fig. 1): ‘no pain’, ‘mod-
erate pain’, and ‘severe pain’. Also in accordance with that 
study [35], we built a composite variable ‘overall spinal 
pain’ that combined the above levels of pain severity in 
the three spinal regions: ‘no pain’ (‘no pain’ in each spi-
nal region), ‘one-sited moderate pain’ (‘moderate pain’ 
in one spinal region), ‘multiple moderate pain’ (‘moder-
ate pain’ in two or three spinal regions), ‘one-sited severe 
pain’ (‘severe pain’ in one spinal region), and ‘multiple 
severe pain’ (‘severe pain’ in two or three spinal regions). 
If different pain severity levels were registered for the 
three spinal regions, the region with the most severe pain 
was used for building the composite variable. In order to 
obtain an ordinal scale (i.e. the levels represent an order) 
and to ensure reasonable group sizes, the three sub-
groups ‘one-sited severe pain’, ‘multiple moderate pain’ 
and ‘multiple severe pain’ were merged. Thus, the final 
three subgroups of pain severity used in this study were 
‘no pain’, ‘one-sited moderate pain’, and ‘one-sited severe 
or multiple-sited moderate or severe pain’, which were 
built with lifetime and last week’s data, respectively.

The severity subgroups were descriptively analyzed 
in terms of the participants’ age, gender, consequences 
of spinal pain (seeking medical advice and school and 
sports absenteeism because of spinal pain, self-rated 
health and the impact of spinal pain on self-rated health 

to exclude potential bias in the variable ‘self-rated health’ 
by comorbidities), psychophysical factors (sleep, daytime 
tiredness, head and/or belly pain), and findings from the 
clinical examination (rib hump, plank position). All cat-
egorical variables were dichotomized (Table 1) to (i) pre-
vent small numbers of participants in some subgroups; 
(ii) discriminate between adolescents with occasional 

Table 1 Dichotomization of the categorical variables
Variable Answers coded as ‘1’ Answers 

coded as ‘0’
Seeking medical advice 
because of spinal pain
School absenteeism because 
of spinal pain
Sport absenteeism because 
of spinal pain

‘once in a while’
‘often’

‘never’
‘once or twice’

Self-rated health ‘excellent’
‘very good’

‘good’
‘fair’
‘poor’

Impact of spinal pain on self-
rated health

‘my health would be 
clearly better without 
spinal pain’

‘no impact as I 
have no pain’
‘no impact’
‘little impact’

Sleep problems
Daytime tiredness

‘several times per week’
‘every night/day’

‘no’
‘once or twice’

Headache and/or belly pain ‘headache’
‘belly pain’
‘headache’ and ‘belly 
pain’

no ‘headache’
no ‘belly pain’

Fig. 1 The pain severity subgroups ‘no pain’, ‘moderate pain’, and ‘severe pain’ built by combining pain intensity (assessed by the revised Faces Pain Rating 
Scale rFPS) and pain frequency. 
Adapted from Joergensen et al. [35]
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health problems potentially without pathological signifi-
cance (e.g. daytime tiredness once a week) and those with 
health problems of potential pathological significance; 
and (iii) increase the degrees of freedom in the statistical 
analyses. The categorical variables were statistically com-
pared between the severity subgroups using χ2-tests, and 
the plank position (continuous variable) was compared 
using ANOVA with post-hoc Bonferroni correction.

To determine the association between pain severity 
and the potential consequences of spinal pain, multivari-
able logistic regression analyses, adjusted for age and 
gender, were performed with self-rated health (0 = good/
fair/poor; 1 = excellent/very good), the impact of spinal 
pain on health (0 = no impact; 1 = impact) and the search 
for medical advice because of spinal pain (0 = no; 1 = yes) 
as dependent variables and pain severity (no pain, one-
sited moderate pain, one-sited severe or multiple moder-
ate or severe pain) as independent variable. School and 
sport absenteeism were not statistically analyzed due 
to very small subgroups. To estimate the impact of the 
psychophysical variables and the findings from the clini-
cal examination on pain severity, multivariable logistic 
regression analyses with the dependent variable ‘sub-
group of pain severity’ (during lifetime and in the last 
week; 0=’no pain’, 1=’one-sited moderate pain’, 2=’one-
sited severe or multiple moderate or severe pain’) and the 
independent variables age (continuous variable), gender 
(‘female’=0, ‘male’=1), sleep problems, daytime tired-
ness, headache or belly pain, trunk asymmetry/rib hump 
(for each of the latter four variables: ‘no’=0, ‘yes’=1), and 
trunk muscle endurance/plank position (continuous vari-
able) were performed. Multivariable logistic regression 
analyses comparing two groups in each case was chosen 
because the effects of the predictors were not the same 
across the levels of the dependent variable (reflected in 
significant tests of parallel lines), which is a prerequisite 
for ordinal regression.

The association between spinal pain during lifetime 
and in the last week was investigated by calculating a 
Spearman correlation coefficient using the original, non-
imputed data. Furthermore, the differences between 
these two measures were calculated and the median and 
interquartile range of these differences over all partici-
pants were determined.

For the handling of missing data (e.g. 15% for ‘pain 
severity lifetime’ and for ‘impact of spinal pain on self-
rated health’, followed by 13% for ‘daytime tiredness’ and 
9% for ‘pain severity last week’), available case analysis 
was used for descriptive statistics. For all multivariable 
logistic regression analyses, missing values were imputed 
(five imputations) and collinearity was tested using tol-
erance and variance inflation factor (VIF) values. If the 
tolerance values were > 0.1 and VIF < 10, no collinearity 
problem was assumed [36]. All analyses were performed 
using SPSS version 29.0 (IBM Corp., Chicago, IL, USA) 
and p-values of < 0.05 were considered statistically sig-
nificant. When comparing the subgroups, the level of 
significance was adjusted according to the number of 
comparisons performed (0.05/3 = 0.017).

Results
Demographics of participants
In total, 457 children and adolescents between six and 16 
years with a mean age of 10.9 years (± standard deviation 
3.0 years) participated, 191 in 2020 and 266 in 2021.

Of those, 233 were girls, 220 boys, and one child self-
identified as having a diverse gender and was excluded 
from the analysis (together with the three “true” missing 
values for the variable ‘gender’). Table 2 shows that half of 
the participants reported having had spinal pain in their 
life (20.1% one-sited moderate pain and 31.6% one-sited 
severe or multiple moderate/severe pain) and a quarter 
had spinal pain during the last week (13.8% one-sited 
moderate pain and 13.5% one-sited severe or multiple 
moderate/severe pain). Regarding the different phases 

Table 2 Demographics of participants
Phase of life N Age (SD)

(missing 
values 
N = 0/0.0%)

Gender (f/m)
(missing 
values 
N = 4/0.7%)

Spinal pain severity lifetime
(missing values N = 68/14.9%)

Spinal pain severity last week
(missing values N = 43/9.4%)

No pain One-
sited 
moder-
ate pain

One-sited severe / 
multiple moderate 
/ multiple severe 
pain

No pain One-
sited 
moder-
ate pain

One-sited severe /
multiple moderate 
/ multiple severe 
pain

All participants
(6–16 years)

457 10.9
(3.0)

233/220
(51.4/48.6%)

188
(48.3%)

78
(20.1%)

123
(31.6%)

301
(72.7%)

57
(13.8%)

56
(13.5%)

Childhood
(6–10 years)

211 8.2
(1.4)

103/106
(49.3/50.7%)

115
(62.5%)

36
(19.6%)

33
(17.9%)

164
(84.1%)

20
(10.3%)

11
(5.6%)

Early adolescence 
(11–14 years)

184 12.4
(1.1)

95/89
(51.6/48.4%)

65
(41.7%)

35
(22.4%)

56
(35.9%)

117
(70.1%)

26
(15.6%)

24
(14.4%)

Mid adolescence 
(15–16 years)

62 15.6
(0.5)

35/25
(58.3/41.7)

8
(16.3%)

7
(14.3%)

34
(69.4%)

20
(38.5%)

11
(21.2%)

21
(40.4%)

f = female, m = male, SD = standard deviation
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of life according to the American Academy of Pediat-
rics [37], pain severity increased with age [pain severity 
lifetime: F(2,386) = 33.4, p < 0.001, post-hoc (Bonferroni) 
p < 0.003 for all comparisons; pain severity last week: 
F(2,411) = 21.61, p < 0.001, post-hoc (Bonferroni) p < 0.002 
for all comparisons apart from the comparison between 
the subgroup with one-sited moderate pain and that with 
more severe pain: p = 0.141; values in brackets indicate 
the degrees of freedom for the effect and for the residu-
als of the model, respectively]. Pain severity did not dif-
fer between genders [lifetime: χ2(2) = 1.60, p = 0.449; last 
week: χ2(2) = 1.04, p = 0.595; value in brackets indicates 
the degree of freedom].

Consequences of spinal pain
Of all participants, 22.7% indicated good, fair or poor 
health. The impact of spinal pain on their life was 
reflected in 17.8% of all participants reporting that their 
health would be better without spinal pain and in 11.5% 
seeking medical advice because of spinal pain. In con-
trast, school or sports absenteeism because of spinal pain 
was rare. Table  3; Fig.  2 show that the numbers of par-
ticipants reporting good, fair or poor health, an impact 
of spinal pain on their health and seeking medical advice 
because of spinal pain increased with pain severity, and 
that the severity subgroups, regardless of whether the 
recall period was lifetime or the last week, significantly 
differed in these parameters.

There was a statistically significant association between 
pain severity and self-rated health [lifetime: χ2(2) = 20.06, 
p < 0.001; last week: χ2(2) = 19.93, p < 0.001], the impact 
of back pain on self-rated health [lifetime: χ2(2) = 57.99, 
p < 0.001; last week: χ2(2) = 80.22, p < 0.001] and the search 
for medical advice [lifetime: χ2(2) = 51.76, p < 0.001; last 
week: χ2(2) = 73.25, p < 0.001].

Table 4 shows that in the multivariable logistic regres-
sion models adjusted for age and gender (imputed data), 
participants with one-sited severe spinal pain or pain in 
multiple spinal sites in the last week had, compared to 
those without pain, significantly lower odds for reporting 
excellent or very good health (OR = 0.39, 95%CI = 0.19–
0.81). This also applied when reporting this condition in 
lifetime (OR = 0.49, 95%CI = 0.26–0.90), but the result was 
not statistically significant when the significance level 
was corrected for multiple comparisons. The subgroup 
with most severe spinal pain had significantly higher 
odds for reporting an impact of spinal pain on their 
health (during lifetime: OR = 14.07 95%CI = 44.47–44.26; 
in the last week: OR = 13.45, 95%CI = 4.91–36.83) and for 
searching medical advice because of spinal pain (dur-
ing lifetime: OR = 9.95, 95%CI = 3.24–30.59; in the last 
week: OR = 11.60, 95%CI = 4.47–30.11). The subgroup 

of participants with one-sited moderate pain in the last 
week, either during lifetime or in the last week, did not 
report reduced self-rated health, but reported more 
impact of spinal pain on health (OR = 4.71, 95%CI = 1.54–
14.43) and sought more often medical advice for spinal 
pain (OR = 3.89, 95%CI = 1.64–9.21) than the participants 
without spinal pain. No collinearity was observed (toler-
ance values between 0.89 and 1.00, VIF values between 
1.00 and 1.12).

Association of pain severity with psychophysical factors 
and findings from the clinical examination
Table 5; Fig. 3 show that more than a third of the partici-
pants reported having head and/or belly pain during the 
last week and almost every fifth reported sleep problems 
and day tiredness. Trunk asymmetry was present in 14% 
of the participants, and plank position was held on aver-
age for 76 s. There was a significant association between 
pain severity in both recall periods, during lifetime and 
in the last week, and head and/or belly pain and between 
pain severity and daytime tiredness. Sleep problems, the 
presence of a rib hump and plank holding time were not 
associated with pain severity.

Table 6 shows that in the multivariable logistic regres-
sion models adjusted for age and gender (imputed data), 
the subgroup with most severe pain had, compared to the 
participants without pain, statistically significantly higher 
odds for reporting head and/or belly pain (most severe 
spinal pain during lifetime: OR = 2.3, 95%CI = 1.2–4.3; 
in the last week: OR = 2.6, 95%CI = 1.2–5.5). In addi-
tion, compared to having no spinal pain the report of 
one-sited severe pain or pain at multiple sites in the last 
week increased the odds for reporting daytime tiredness 
(OR = 3.2, 95%CI = 1.3–7.9). There was no collinearity 
between the independent variables: tolerance values were 
between 0.75 and 0.96 and VIF values between 1.04 and 
1.34.

Correlation between spinal pain during lifetime and last 
week
The correlation between spinal pain during lifetime and 
during the last week was 0.60 (p < 0.001) when consider-
ing the three subgroups of pain severity. The median of 
the difference between these two measures calculated 
over all participants was 0 with an interquartile range of 
1. Approximately half (58.6%) of the participants were 
in the same severity subgroup for pain during lifetime 
and in the last week, 38% reported more severe spinal 
pain during lifetime compared to the last week, and 3.5% 
of the participants reported the experience of higher 
pain severity in the last week than during lifetime (non-
imputed data).
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Discussion
Summary of main findings
The sample of this study was population-based and con-
sisted of Swiss children and adolescents between six and 
16 years of age (with or without spinal pain) who under-
went a spinal screening that included a questionnaire 
and a chiropractic clinical examination. Of the 457 par-
ticipants, approximately half (52%) reported having expe-
rienced at least moderate spinal pain in their life, and a 
quarter (27%) in the last week. Approximately a third 
(32%) reported the experience of severe spinal pain at 
one site or of moderate or severe pain at multiple sites in 
life and 14% in the last week. With regard to the conse-
quences of spinal pain, the participants in the subgroup 
with most severe pain, regardless of asked for spinal pain 
in lifetime or in the last week, and the participants with 
moderate pain at one spinal site in the last week, rated 
their health significantly worse because of spinal pain and 
sought more often medical advice because of this condi-
tion than did the participants without spinal pain. With 

regard to the psychophysiological parameters, the par-
ticipants in the subgroup with most severe pain reported 
more co-existing head and/or belly pain (when asked for 
spinal pain in lifetime and in the last week) and daytime 
tiredness (only when asked for spinal pain in the last 
week) than the subgroup without spinal pain. However, 
the participants with moderate pain at one spinal site, 
regardless of during lifetime or in the last week, did not 
differ in these numbers from those without spinal pain. 
The clinical tests for trunk muscle endurance and trunk 
asymmetry were not associated with pain severity at all.

The finding that 13.5% of all participants in the pres-
ent study reported severe pain (either severe pain in one 
spinal area or at least moderate pain in more than one 
spinal area) is consistent with the results of a study by 
Aartun and colleagues [21]. That study was also based 
on the YSQ and thus investigated the three spinal areas 
neck, mid back, and lower back separately. Although the 
authors did not merge pain intensity and pain frequency 
to a combined measure for pain severity, they found a 

Fig. 2 Consequences of spinal pain for the three subgroups of pain severity in lifetime (left column) and during the last week (right column)
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group of 13.6% (95% CI: 11.8–15.6) of the 1300 partici-
pants between 11 and 13 years of age who reported fre-
quent pain of high intensity. For a similar age group (11 
to 14 years), the present study found that 14.4% of the 
participants reported most severe pain (severe pain in 
one spinal area or at least moderate pain in more than 
one spinal area). Not surprisingly, pain severity was asso-
ciated with the measures for consequences of pain. Nota-
bly, not only the participants in the subgroup with most 
severe pain, but also those in the subgroup with moder-
ate pain at one spinal site in the last week, but not dur-
ing lifetime, reported higher impact of their spinal pain 
on health and seeking medical advice because of spinal 
pain more frequently than those in the ‘no pain’-sub-
group (that in fact includes very mild occasional pain). 
Thus, early recognition of those children and adolescents 
who reported impaired self-rated health because of spi-
nal pain is highly relevant. Even moderate pain in one 
spinal area in the last week can have a negative impact on 
the lives of these young people. This might remain hid-
den when asking for longer recall periods: e.g., Watson 
and colleagues asked schoolchildren for LBP in the last 

month and reported that seeking health care was rare 
[38]. The results of the present study suggest that asking 
in detail for pain frequency and pain intensity in the last 
week is superior to asking for lifetime pain when it comes 
to distinguish potentially consequential from self-limiting 
(‘trivial’) spinal pain in childhood and adolescence. How-
ever, there is no gold standard for the best recall period 
as this is always a trade-off between bias (e.g. recall bias) 
and precision of the depicted pattern [39].

With regard to the association between clinical param-
eters and pain severity, the present study considered only 
trunk asymmetry and trunk muscle endurance because 
these two variables have previously been shown to be 
associated with spinal pain in childhood and adolescence 
[14, 15]. However, regardless of pain severity, the pres-
ent study found no association between these parameters 
and spinal pain (e.g., not even in the subgroup with most 
severe pain). Together with the findings of a school-based 
2-years prospective study by Aartun and colleagues [40], 
which found no predictive value of tests for trunk exten-
sor muscle endurance and scoliosis, this finding ques-
tions the relevance of these tests. Prospective studies in 

Table 4 Multivariable logistic regression model for the consequences of spinal pain as dependent variables and pain severity as 
independent variable

Self-rated health (0 = good/fair/poor; 1 = excellent/very good)
Spinal pain severity lifetime Spinal pain severity last week
B (SE) p value OR CI (OR) B (SE) p value OR CI (OR)

Intercept 3.27 (0.50) < 0.001 3.14 (0.50) < 0.001
Age -0.12 (0.04) 0.004 0.89 0.82–0.96 -0.12 (0.04) 0.005 0.89 0.82–0.97
Gender (f = 0, m = 1) -0.65 (0.25) 0.010 0.52 0.32–0.85 -0.63 (0.25) 0.010 0.53 0.33–0.86
One-sited severe pain or multiple pain sites (= 1) versus 
no pain (= 0)

-0.72 (0.31) 0.023a 0.49 0.26–0.90 -0.94 (0.37) 0.013 0.39 0.19–0.81

One-sited moderate pain (= 1) versus no pain (= 0) -0.18 (0.37) 0.626 0.84 0.41–1.73 -0.40 (0.39) 0.308 0.67 0.31–1.47
Impact of spinal pain on self-rated health (0 = no impact; 1 = impact)
Spinal pain severity lifetime Spinal pain severity last week
B (SE) p value OR CI (OR) B (SE) p value OR CI (OR)

Intercept -3.48 (0.73) < 0.001 -2.77 (0.72) < 0.001
Age 0.03 (0.06) 0.680 1.03 0.90–1.17 0.02 (0.06) 0.734 1.02 0.90–1.17
Gender (f = 0, m = 1) -0.02 (0.38) 0.955 0.98 0.44–2.17 -0.02 (0.34) 0.959 0.98 0.50–1.94
One-sited severe pain or multiple pain sites (= 1) 
versus no pain (= 0)

2.64 (0.55) < 0.001 14.07 4.47–44.26 2.60 (0.48) < 0.001 13.45 4.91–36.83

One-sited moderate pain (= 1) versus no pain (= 0) 1.39 (0.69) 0.061 4.02 0.93–17.32 1.55 (0.52) 0.010 4.71 1.54–14.43
Search for medical advice because of spinal pain (0 = no; 1 = yes)
Spinal pain severity lifetime Spinal pain severity last week
B (SE) p value OR CI (OR) B (SE) p value OR CI (OR)

Intercept -6.06 (1.15) < 0.001 -5.45 (0.96) < 0.001
Age 0.23 (0.08) 0.005 1.26 1.08–1.46 0.22 (0.07) 0.003 1.25 1.08-1,44
Gender (f = 0, m = 1) -0.26 (0.35) 0.470 0.77 0.38–1.56 -0.34 (0.36) 0.348 0.71 0.35–1.45
One-sited severe pain or multiple pain sites (= 1) 
versus no pain (= 0)

2.30 (0.57) < 0.001 9.95 3.24–30.59 2.45 (0.47) < 0.001 11.60 4.47–30.11

One-sited moderate pain (= 1) versus no pain (= 0) 1.08 (0.69) 0.124 2.93 0.74–11.60 1.36 (0.44) 0.002 3.89 1.64–9.21
CI = confidence interval, f = female, m = male, OR = odds ratio

bold: statistically significant (significance level = 0.017; corrected for multiple comparisons)
a statistically not significant (significance level = 0.017; corrected for multiple comparisons)
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community-based as well as clinical settings are needed 
to clarify the value of these tests in the prognosis of (i) 
the onset of spinal pain in previously pain-free children 
and adolescents and (ii) the clinical course/trajectory of 
children and adolescents with spinal pain.

With regard to the association between psychophysi-
cal variables and pain severity, most severe pain was 
associated with co-existing head and/or belly pain (when 
asked for spinal pain in lifetime and in the last week) and 

daytime tiredness (only when asked for spinal pain in the 
last week). In line, a large study in adults reported that 
the number of co-existing pain sites reflected the severity 
and impact of a pain condition [41]. Also in children and 
adolescents, co-existence of abdominal pain, headache 
and spinal pain has been reported before [17, 18] and an 
association with school stress had been shown [42]. Fur-
thermore, a systematic review on prospective studies on 
risk factors for ongoing pain in children and adolescents 

Fig. 3 Psychophysical variables and findings from the clinical examination for the three subgroups of pain severity in lifetime (left column) and during 
the last week (right column)
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with persisting pain regardless of etiology reported 
weekly day tiredness and weekly abdominal pain to be 
risk factors for the presence of pain at follow-up after one 
year [20].

In line with the results of the present study, Watson 
and colleagues reported in a similar study no association 
between LBP and mechanical factors (body mass index, 
school bag weight, heavy lifting, physical activity), but 
strong associations with emotional problems [18]. The 
results of both studies, notably investigating different 
mechanical aspects, supports the notion that spinal pain 

in childhood and adolescence is not a local, mechanical 
condition but might rather indicate a general “vulner-
ability” to stress and pain [43]. This vulnerability might 
be induced by mechanisms of central sensitization that 
can, despite the absence of any structural pathology, 
lead to pain hypersensitivity [44] as shown in a system-
atic review in children with various pain conditions [45]. 
In line, a study that used quantitative sensory testing in 
pediatric patients with chronic back pain identified a 
pain-sensitive cluster with low thermal and pressure pain 
thresholds [46]. Furthermore, there is evidence that an 

Table 6 Multivariable logistic regression model for the psychophysical variables and findings from the clinical examination as 
independent variables and pain severity as dependent variable

No pain (= 0) versus one-sited moderate pain (= 1)
Spinal pain severity lifetime
Nagelkerke R2 = 0.09, Hosmer-Lemeshow = 0.47 
(original data)

Spinal pain severity last week
Nagelkerke R2 = 0.07, Hosmer-Lemeshow = 0.99
(original data)

B (SE) p value OR CI (OR) B (SE) p value OR CI (OR)
Intercept -2.69 (0.59) < 0.001 0.07 0.02–0.22 -3.44 (0.65) < 0.001 0.03 0.01–0.12
Age 0.16 (0.06) 0.005 1.18 1.05–1.31 0.11 (0.06) 0.049a 1.12 1.00–1.26
Gender (f = 0, m = 1) -0.31 (0.28) 0.256 0.73 0.43–1.26 0.07 (0.32) 0.826 1.07 0.57–2.03
Head and/or belly pain (No = 0, Yes = 1) 0.51 (0.29) 0.079 1.66 0.94–2.91 0.48 (0.31) 0.120 1.61 0.88–2.94
Sleep problems (No = 0, Yes = 1) 0.16 (0.42) 0.710 1.17 0.51–2.67 -0.28 (0.44) 0.527 0.76 0.32–1.80
Daytime tiredness (No = 0, Yes = 1) 0.03 (0.46) 0.950 1.03 0.41–2.58 0.98 (0.44) 0.033a 2.66 1.09–6.52
Rib hump (No = 0, Yes = 1) 0.02 (0.41) 0.963 1.02 0.45–2.29 -0.10 (0.45) 0.824 0.91 0.38–2.80
Plank position 0.001 (0.003) 0.801 1.00 0.99–1.01 0.003 (0.003) 0.413 1.00 1.00–1.01

One-sited moderate pain (= 0) versus one-sited severe or multiple moderate or severe pain (= 1)
Spinal pain severity lifetime
Nagelkerke R2 = 0.15, Hosmer-Lemeshow = 0.77 
(original data)

Spinal pain severity last week
Nagelkerke R2 = 0.13, Hosmer-Lemeshow = 0.86
(original data)

B (SE) p value OR CI (OR) B (SE) p value OR CI (OR)
Intercept -2.11 (0.74) 0.005 0.12 0.03–0.52 -2.19 (1.00) 0.028 0.11 0.02–0.79
Age 0.18 (0.07) 0.011 1.20’ 1.01–1.40 0.16 (0.08) 0.047a 1.18 1.00–1.38
Gender (f = 0, m = 1) 0.39 (0.32) 0.230 1.48 0.78–2.80 -0.27 (0.44) 0.537 0.76 0.32–1.81
Head and/or belly pain (No = 0, Yes = 1) 0.39 (0.35) 0.265 1.47 0.74–2.93 0.40 (0.46) 0.390 1.49 0.60–3.70
Sleep problems (No = 0, Yes = 1) 0.33 (0.44) 0.452 1.39 0.59–3.29 0.92 (0.52) 0.079 2.51 0.90–7.01
Daytime tiredness (No = 0, Yes = 1) 0.82 (0.40) 0.041a 2.27 1.04–4.95 0.05 (0.49) 0.924 1.05 0.39–2.79
Rib hump (No = 0, Yes = 1) -0.30 (0.48) 0.534 0.74 0.28–1.94 0.07 (0.55) 0.894 1.08 0.37–3.14
Plank position 0.003 (0.003) 0.748 1.00 0.99–1.01 -0.002 (0.005) 0.661 1.00 0.99–1.01

No pain (= 0) versus one-sited severe or multiple moderate or severe pain (= 1)
Spinal pain severity lifetime
Nagelkerke R2 = 0.29, Hosmer-Lemeshow = 0.86 
(original data)

Spinal pain severity last week
Nagelkerke R2 = 0.25, Hosmer-Lemeshow = 0.83
(original data)

B (SE) p value OR CI (OR) B (SE) p value OR CI (OR)
Intercept -4.44 (0.60) < 0.001 0.01 0.00–0.04 -5.49 (0.80) < 0.001 0.00 0.00–0.02
Age 0.32 (0.06) < 0.001 1.38 1.23–1.54 0.25 (0.06) < 0.001 1.28 1.13–1.45
Gender (f = 0, m = 1) 0.04 (0.29) 0.888 1.04 0.58–1.86 -0.25 (0.39) 0.523 0.78 0.36–1.71
Head and/or belly pain (No = 0, Yes = 1) 0.83 (0.31) 0.011 2.30 1.22–4.33 0.96 (0.37) 0.012 2.61 1.24–5.51
Sleep problems (No = 0, Yes = 1) 0.53 (0.39) 0.177 1.70 0.78–3.70 0.47 (0.39) 0.229 1.59 0.75–3.40
Daytime tiredness (No = 0, Yes = 1) 0.78 (0.37) 0.037a 2.19 1.05–4.57 1.18 (0.44) 0.011 3.24 1.33–7.92
Rib hump (No = 0, Yes = 1) -0.29 (0.38) 0.456 0.75 0.35–1.60 0.04 (0.46) 0.939 1.04 0.42–2.54
Plank position -0.001 (0.003) 0.809 1.00 0.99–1.01 0.003 (0.004) 0.502 1.00 0.99–1.01
CI = confidence interval, f = female, m = male, OR = odds ratio

bold: statistically significant (significance level = 0.017; corrected for multiple comparisons)
a statistically not significant (significance level = 0.017; corrected for multiple comparisons)
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increased reactivity of the Hypothalamic-Pituitary-Adre-
nal (HPA) axis, induced e.g. by an adverse event in child-
hood [47], can predispose to pain [48, 49]. There seems 
to exist a link between pain vulnerability and early life 
stress, e.g. preterm birth including the (noxious) experi-
ence of neonatal care [50], childhood traumata and the 
experience of parental chronic pain [51], that can predis-
pose to pain via changes in endogenous pain modulatory 
mechanisms and increased levels of inflammatory bio-
markers [50, 51].

Altogether, the participants in the subgroup with most 
severe pain in the present study might be regarded at 
risk for consequential pain and disability in the future as 
they not only reported an impact of their spinal pain on 
health and often sought medical advice because of spi-
nal pain but also complained about co-existing headache 
and belly pain. The early identification of these children 
and adolescents is a prerequisite for initiating appropri-
ate treatment and management that potentially lessens 
individual suffering and reduces health costs by proper 
allocation of resources. Even the children and adoles-
cents who reported moderate pain at one site in the last 
week deserve particular attention. They did not report 
worse self-rated health than those in the ‘no pain’ sub-
group. Nevertheless, the perceived impairment of self-
rated health by spinal pain as well as the frequent search 
for medical advice could have implications for adulthood. 
In contrast, those children and adolescents who experi-
enced moderate spinal pain (which includes the whole 
spectrum from frequent mild pain to intense rare pain) 
in one spinal area during lifetime did not differ from the 
‘no pain’ subgroup with regard to both, the consequences 
of spinal pain and associated psychophysical factors. This 
condition, together with very mild and rare pain that is 
included per definition in the ‘no pain’ subgroup, might 
thus be regarded as self-limiting (‘trivial’). These condi-
tions should not be ‘over-medicalized’ and reassurance 
that the condition is not serious and recommendation for 
staying active [52] might be sufficient to manage those 
children and adolescents.

Strengths and limitations
The major strengths of the present study are its com-
prehensive characterization of spinal pain, including the 
three different spinal areas, assessing pain frequency and 
intensity with two recall periods, and asking for conse-
quences of spinal pain and potentially associated factors. 
Nevertheless, this population-based study has several 
inherent limitations. Because both, the participants and 
the chiropractors participated voluntarily in the screen-
ing event, selection bias is likely to be present, which does 
not allow generalizing the study results. However, the 
large heterogeneity in terms of participants’ age and their 
dispersed origins from all over Switzerland increases the 

study’s external validity. As a further limitation, the ques-
tions that were either adapted (sub-questions on pain fre-
quency and pain intensity during the last week) or added 
to the validated questionnaires (questions on co-existing 
pain, sleep problems and impact of spinal pain on health) 
were neither validated nor pilot-tested. Nevertheless, the 
relevance of these factors in the context of pain in child-
hood and adolescence has been shown [20]. With regard 
to the clinical examination, the present study included 
only two parameters, for which there is evidence for play-
ing a role in adolescent spinal pain (rib hump/scoliosis: 
[12, 13, 53]; trunk muscle endurance: [54–56]). How-
ever, the present study found no association of these two 
parameters with pain severity, which might be explained 
by several methodological differences: the studies on 
the association of rib hump/scoliosis and spinal pain 
focused either on LBP [12, 13], relied on self-report [12], 
or found an association only in girls [53]. The studies 
on trunk muscle endurance tested either the endurance 
of back muscles using the Biering-Sorensen test [54, 55] 
or the abdominal muscles using a sit-up test [56]. The 
plank position as used in this study, tests both, the back 
muscles and predominantly the abdominal muscles [57]. 
Thus, these different assessments might not be directly 
comparable. In any case, the inclusion of only two clini-
cal parameters does not exclude the possibility that other 
clinical parameters would have been associated with 
spinal pain severity. With a view to the assessment of 
the psychophysical parameters, they were based on self-
report and it was not standardized whether the children, 
their parents or both filled in the questionnaire. Answers 
of parents and children are not interchangeable [58] 
with spinal pain and tiredness being under-reported and 
under-rated by the parents [59], but the wide age range of 
study participants in the present study did hardly allow 
for standardization. Furthermore, although the study 
population was relatively large, the small number of par-
ticipants in the extreme categories of pain severity did 
not allow for further subdividing pain severity (e.g. no 
pain, moderate pain at one site, severe pain at one site, 
moderate pain at multiple sites, and severe pain at multi-
ple sites). However, looking at those categories separately 
might give further insight into potentially consequential 
spinal pain that requires adequate treatment. Lastly, this 
cross-sectional study shows associations, but does not 
allow inferring causality. Prospective studies are needed 
that (i) start with a pain free cohort of children early in 
childhood and investigate the occurrence and interac-
tion of potential pain sites and (ii) follow the children 
and adolescents of the different subgroups of pain sever-
ity into early adulthood to depict the development of the 
pain patterns. Preferably, such studies include, besides 
psychophysical and mechanical variables, also psycho-
logical measures such as anxiety and sensitivity to anxiety 
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(fear of anxiety), which both were shown to be relevant in 
the development of chronic pain conditions in children 
and adolescents [60, 61].

Conclusion
This study showed an association between some conse-
quences of spinal pain (impact of spinal pain on self-rated 
health, seeking medical advice because of spinal pain) as 
well as some psychophysical factors (head and/or belly 
pain and daytime tiredness) and pain severity, while no 
such association was observed for the investigated clini-
cal factors (trunk asymmetry, trunk muscle endurance). 
Thus, stratification by pain severity might help to mini-
mize under- and over-medicalization of spinal pain in 
childhood and adolescence by distinguishing between 
potentially consequential and self-limiting pain condi-
tions. However, prospective studies are needed that fol-
low children and adolescents of different subgroups of 
pain severity into early adulthood to verify the sugges-
tions of the present study on how to differentiate between 
potentially consequential and self-limiting spinal pain 
conditions. Prospective studies are also needed to clarify 
the relevance of the investigated clinical tests in the con-
text of adolescent spinal pain as the present study found 
no association of those to pain severity.
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