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Abstract This study aims to describe the patterns in low
back, mid back, and neck pain complaints in young adoles-
cents from the Danish National Birth Cohort (DNBC) and to
investigate the co-occurrence of spinal pain and stress and
general well-being, respectively. Cross-sectional data from
the 11-year follow-up of DNBC were used. As part of a
web-based survey, a total of 45,371 young adolescents be-
tween 10 and 14 years old completed the Young Spine
Questionnaire, the Stress in Children Questionnaire, and a
one-item question on general well-being. Associations be-
tween spinal pain and, respectively, stress and general well-
being were estimated by means of multiple logistic regression
models. Almost one fifth of boys and one quarter of girls
reported spinal pain. Compared with adolescents who report-
ed no stress, adolescents reporting medium and high values of

stress had odds ratios (OR) of 2.19 (95% CI 2.08–2.30) and
4.73 (95% CI 4.28–5.23), respectively, of reporting spinal
pain (adjusted for age, gender, and maternal education).
Adolescents who reported poor general well-being had an
OR of 2.50 (95%CI 2.31–2.72) for reporting spinal pain com-
pared to adolescents with good general well-being.

Conclusion: Spinal pain is a common complaint among
young adolescents and co-occurs with stress and poor general
well-being. The mutual dependency between the factors
remained to be explained.

What is Known:
• The prevalence of spinal pain increases rapidly during childhood and

adolescence, but different measurement instruments result in great
variation in the estimates of spinal pain in children and adolescents.

• Some studies have shown that different psychosocial measures are
associated with spinal pain in children and adolescents.

What is New:
• Spinal pain, as measured by the newly developed and validated Young

Spine Questionnaire, is a common complaint in young adolescents
aged 10–14 years.

• Spinal pain in young adolescents co-occurs with stress and poorgeneral
well-being.
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YSQ Young Spine Questionnaire
95% CI 95% confidence intervals

Introduction

Low back pain is a public health concern as it is the leading
cause of years lived with disability, while neck pain ranks
fourth [29], and spinal pain has enormous costs to both the
individual and society due to disability pensions and treatment
costs [19]. Spinal pain often presents early in life and the
prevalence increases rapidly during adolescence to reach adult
levels at the age of 18 years [7, 14]. A meta-analysis from
2013 found a point prevalence of low back pain of 12%
among adolescents aged 9–18 years, whereas the 12-month
prevalence was 34% [3]. However, the included studies
showed great variation in the estimates of the prevalence.
Estimates from the Nordic countries showed a weekly occur-
rence of spinal pain around 20% [28], and a small Danish
study showed a lifetime prevalence of spinal pain of 86% in
a population of adolescents aged 11–13 years with neck pain
being the most prevalent [1]. However, little is known about
pattern of spinal pain among adolescents.

The extent to which the individual is able to cope with the
pain is of great prognostic importance. It is believed that the
individual’s experience of the pain, in addition to somatic
conditions, might depend on coping strategies and psycholog-
ical and psychosocial conditions [7, 26]. In studies of adult
populations, a clear relationship between psychosocial factors
and spinal pain has been demonstrated [10, 17, 22], suggest-
ing that psychosocial factors are important predictors of spinal
pain. In children and adolescents, there is sparse evidence on
the potential co-occurrence of psychosocial well-being and
spinal pain. However, some studies have examined how emo-
tional problems, measured with five questions from the
Strengths and Difficulties Questionnaire (SDQ), were associ-
ated with spinal pain in school children aged 11–14 years [21,
30]. Furthermore, spinal pain has been associated with per-
ceived stress, depressive symptoms, and other social, psycho-
logical, and emotional factors in adolescents [6]. In addition,
poor general well-being has previously been associated with
spinal pain, in the lower back, in school children of different
ages [9, 27]. The identified studies generally contain only
small study populations and use very diverse measures of
spinal pain.

The aim of this study was to describe the patterns in low
back, mid back, and neck pain as reported by young adoles-
cents, using the newly developed Young Spine Questionnaire
in the 11-year follow-up of the Danish National Birth Cohort
(DNBC), and to investigate the association between spinal
pain and stress and general well-being, respectively.

Participants and methods

The Danish National Birth Cohort is a nationwide study of
children, enrolled via their mothers, and followed from intra-
uterine life and onwards [24]. The 11-year follow-up com-
menced in July 2010, by inviting the part of the cohort older
than 11 years to participate, and from then and until October
2014, the children were invited to participate on their 11-year
birthday. A total of 87,322 mother-child pairs were invited to
complete web-based questionnaires that focused on the child’s
lifestyles, social life, well-being, physical activity, diet, and
health. In the present study, we used data from the child-
completed questionnaire and our study is therefore by design
cross-sectional. The young adolescents could sign in and out
of the questionnaire, and thus, they were not forced to answer
the entire questionnaire at once and, if needed, the questions
could be read aloud by the computer.

Spinal pain

The 11-year follow-up questionnaire included a sub-division
of the Young Spine Questionnaire (YSQ) [15] that describes
life time experience of pain in the low back, mid back, and
neck regions separately. The first question was BHow often
have you had pain in the neck?^ and response options were
BOften,^ BOnce in a while,^ BOnce or twice,^ and BNever .̂ If
the young adolescent reported to have experienced neck pain,
they were asked to note the intensity of the worst pain ever in
the neck using the revised version of the Faces Pain Scale
(rFPS) [13], which is a scale based on six faces with expres-
sions illustrating progressively worse pain. The questions
were repeated for the mid back and low back regions. An
illustration with the three spinal regions clearly shaded and
labeled was shown alongside these questions (Figure S1).
Finally, questions on limitations in sport participation (BHas
neck or back pain sometimes stopped you from doing
sports?^), absence from school (BHave you stayed home from
school because of neck or back pain?^), and treatment-seeking
behavior (BHave you been to a doctor, chiropractor or phys-
iotherapist because of neck or back pain?^) due to spinal pain
were included. The response options for these questions were
also BOften,^ BOnce in a while,^ BOnce or twice,^ and
BNever .̂

For the regression analyses, spinal pain was categorized in
a number of binary variables. Low back pain was defined as a
report of pain in the lower back Boften^ or Bonce in a while^
and a score on the rFPS of 3 or above. Pain in the mid back
and neck regions was defined similarly. Overall spinal pain
was defined if the child fulfilled the definition for either low
back pain, mid back pain, or neck pain.

In addition, two variables on limitations and treatment-
seeking behavior due to spinal pain were coded. Limitations
due to spinal pain were defined as reported limitations in sport
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participation or reported absence from school BOften^, BOnce
in a while^, or BOnce or twice^ and were conditioned on over-
all spinal pain. Thus, limitations in sport participation and
absence from school were combined in one measure for lim-
itations. Treatment-seeking behavior due to spinal pain was
coded in a similar manner.

Psychosocial measures

The psychosocial measures we used were stress level and
general well-being. Adolescents were asked to complete the
Stress in Children (SiC) Questionnaire [25] about physical,
psychological, and behavioral responses to stress load,
stressors, and perceived stress. The questionnaire contains
21 statements with four possible response options for each
statement: BNever^, BSometimes^, BOften^, and BVery often^.
Advised by the author of the questionnaire [25], we construct-
ed a scale by summing the answers and dividing the total score
by the number of statements, giving an average score. The
eight statements that are encoded reversely were recoded be-
fore the statements were added up. The average scale score
(SiC score) ranges from 1 to 4. Also, advised by the author of
the questionnaire, we used the predefined cutoff points to
categorize stress into BNo stress^ (SiC scores <2), BMedium
stress^ (SiC score 2 to <2.5), and BHigh stress^ (SiC score
≥2.5).

Additionally, adolescents were asked how they feel about
their life at present on a scale of 11 points from Bworst^ (=0) to
Bbest^ (=10) life. This measure is an adapted version of the
Cantril Ladder for use in adolescents [4]. We used a cutoff
point of 6, which has previously been used elsewhere [5], to
dichotomize into the following: Bgood general well-being^
(score of 6 or more) versus Bpoor general well-being^.

Covariates

The analyses were adjusted for the following covariates: age
(10–11, 12, 13–14 years) and gender of the child, and the
highest completed or ongoing maternal educational level at
child age 7 (primary education, secondary education, tertiary
education, or higher) as registered in Statistics Denmark.

Restriction of sample

A total of 87,322 children were invited to the 11-year follow-
up questionnaire, of which 39,125 (44.8%) did not respond.
The analysis sample was restricted to adolescents who an-
swered all questions regarding spinal pain, stress, well-being,
gender, and age and with information on maternal educational
level. There were 2762 (5.73%) who did not answer the YSQ
and an additional 64 (0.14%) with missing information on the
SiC Questionnaire, the general well-being variable, or any of

the covariates. Thus, the study population consisted of 45,371
young adolescents (Fig. 1).

Statistical analyses

Chi-square and Student’s t test were used to examine gender
differences in the distribution of spinal pain and pain intensity,
respectively.

We calculated the Spearman’s rho correlation coefficient
between the SiC scale and the scale for general well-being
and compared the distribution in a bubble plot to examine
the correlation of these two psychosocial measures.

Logistic regression models were used to estimate the crude
and adjusted associations, expressed as odds ratios (OR) with
95% confidence intervals (95%CI), between the psychosocial
measures and various measures for spinal pain. The analyses
were not stratified by gender, as testing for effect modification
did not show any significant (P < 0.05) interaction with gen-
der and the psychosocial measures in any of the models. The
presented estimates are from models where stress and general
well-being were included separately, but we also analyzed
data by including them simultaneously in the models. All
statistical analyses were carried out in SAS version 9.4.

Results

Nearly one fifth of boys (17.9%) and one quarter of girls
(23.8%) reported spinal pain in one or more regions, and in-
creasing frequency of spinal pain was associated with rising
child age and lower maternal educational level (Table 1). The
most prevalent pain area for both girls and boys was the neck,
followed by the mid back and lastly the low back, and spinal
pain was more frequent in girls in all three regions (Table 2).
Furthermore, girls reported higher pain intensity than boys in
all spinal regions (Table 2). Among young adolescents with
spinal pain in one or more regions, one third reported limita-
tions in doing sports (girls, 35.1%; boys, 31.8%), every sixth
reported absences from school (girls, 17.8%; boys, 14.5%),
and one in four reportedly sought medical care (girls, 26.0%;
boys, 24.2%).

The SiC scale correlated moderately with the scale for gen-
eral well-being with a Spearman’s rho correlation coefficient
of 0.56 (P < 0.001). The correlation is illustrated in Fig. 2. The
figure also illustrates that not all young adolescents classified
with poor general well-being were classified with medium or
high stress level or vice versa. Using the SiC scale cutoff point
of ≥2.5, 3.7% of included young adolescents were classified
with high stress level, of which more than half (2.0% points)
also had poor general well-being. There was 5.8% of the in-
cluded young adolescents who were classified with poor gen-
eral well-being and the majority of these adolescents (5.1%
points) had medium or high stress levels. No notable gender
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Missing data: 64 (0.1%)

- SiC-scale (5)

- General well-being (1)

- Sex (0)

- Age (2)

- Maternal educational level (56)
Study population:

Adolescents who answered the SiC-

questionnaire, the general well-being item and 

with information on all covariates. 

N=45,371

Missing data:

- YSQ-questionnaire:

2,762 (5.7%)

Adolescents who answered the YSQ-

questionnaire 

N=45,435

Pregnancies within the DNBC

N=100,416

Non-response:

39,125 (44.8%)

Live born singletons with a gestational age 

≥154 days   

N=92,664

Target population:

Adolescents invited to the 11-year follow-up 

N=87,322

Adolescents who participated in the 11-year 

follow-up

N=48,197 

Stillborn, twins or triplets, or a 

gestational age <154 days  

7,752 (7.7%)

Not invited:

5,342 (5.8%)

Fig. 1 Flow chart

Table 1 Distribution of selected
background factors according to
spinal pain in one or more regions
among 45,371 Danish young
adolescents, the Danish National
Birth Cohort

Spinal pain in one or more regions

Yes No
N (%) N (%) N (%)

Total 45,371 (100) 9509 (21.0) 35,862 (79.0)

Gender

Boy 21,612 (47.6) 3858 (17.9) 17,754 (82.2)

Girl 23,759 (52.4) 5651 (23.8) 18,108 (76.2)

Age

10–11 years 37,174 (81.9) 7364 (19.8) 29,810 (80.2)

12 years 6908 (15.2) 1762 (25.5) 5146 (74.5)

13–14 years 1289 (2.8) 383 (29.7) 906 (70.3)

Maternal educational level

Primary education 2652 (5.9) 693 (26.1) 1959 (73.9)

Secondary education 19,587 (43.2) 4280 (21.9) 15,307 (78.2)

Tertiary education or higher 23,132 (51.0) 4536 (19.6) 18,596 (80.4)
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differences were observed in the way the SiC scale correlated
with the scale for general well-being.

We observed a stepwise association between stress and
spinal pain in one or more regions, which was only slightly
weakened after adjustment for age, gender, and maternal ed-
ucation. In the adjusted analyses, young adolescents who re-
ported medium and high values of stress had an OR of 2.19
(95%CI 2.08–2.30) and 4.73 (95%CI 4.28–5.23), respective-
ly, of reporting spinal pain compared to young adolescents
without stress (Table 3). Young adolescents who reported poor
general well-being had an OR of 2.50 (95% CI 2.31–2.72) for
reporting spinal pain compared to young adolescents with
good general well-being (Table 3). For both the stress level
and general well-being, the same pattern was seen for limita-
tions and treatment-seeking behavior due to spinal pain
(Table 4) and additionally the same pattern was seen for all
three separate spinal pain regions, with the associations being
strongest for the neck and mid back (Table S1 and S2).

Stratified analyses on gender showed similar associations
for spinal pain in relation to stress and general well-being
among boys and girls, respectively. Modeling stress and

general well-being simultaneously, weakened the associa-
tions, and this was most pronounced for general well-being,
but both associations remained statistical significant.

Discussion

Spinal pain was frequently reported by Danish young adoles-
cents. Around one fifth of boys and one quarter of girls report-
ed spinal pain in one or more regions, and the most prevalent
area where both girls and boys reported pain was the neck.
Among young adolescents with spinal pain, one third reported
limitations in doing sports, every sixth reported absences from
school, and one in four reportedly sought medical care. Both
stress and poor general well-being were associated with spinal
pain as well as with limitations and treatment-seeking behav-
ior due to spinal pain. The association between stress and
spinal pain displayed a stepwise increasing pattern.

A meta-analysis from 2013 found great variability in esti-
mates of how prevalent low back pain is among children and
adolescents [3]. The variability may be due to differences in
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Fig. 2 The association between
the Stress in Children scale and
the scale for general well-being
among 45,371 Danish young
adolescents, the Danish National
Birth Cohort. Bubble size
indicates number of adolescents
with the particular combination of
the two scales. The cutoff points
are marked with lines

Table 2 Reported frequency of pain andmean value for pain intensity (measured on rFPS) in the low back, mid back, and neck stratified on sex among
45,371 Danish young adolescents, the Danish National Birth Cohort

Often N (%) Once in a
while N (%)

Once or twice N (%) Never N (%) Total N (%) P value
for X2 test

Mean pain
intensity (SD)

P value for t test

Pain in the neck

Boy 606 (2.8) 3422 (15.8) 8095 (37.5) 9489 (43.9) 21,612 (100) <0.001 2.71 (1.17) <0.001
Girl 888 (3.7) 4386 (18.5) 9061 (38.1) 9424 (39.7) 23,759 (100) 2.81 (1.17)

Pain in the mid back

Boy 312 (1.4) 1654 (7.7) 5249 (24.3) 14,397 (66.6) 21,612 (100) <0.001 2.62 (1.17) <0.001
Girl 530 (2.2) 2287 (9.6) 6174 (26.0) 14,768 (62.2) 23,759 (100) 2.70 (1.19)

Pain in the low back

Boy 235 (1.1) 1110 (5.1) 3841 (17.8) 16,426 (76.0) 21,612 (100) <0.001 2.61 (1.23) <0.001
Girl 510 (2.2) 1866 (7.9) 5305 (22.3) 16,078 (67.7) 23,759 (100) 2.75 (1.27)

SD standard deviation, rFPS the revised version of the Faces Pain Scale
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sample selection, age and gender distribution, definition of
low back pain, reporting method, and recall period. The oc-
currence of spinal pain found in the present study is consistent
with previously detected weekly incidence of spinal pain
among 11–15-year-old Danish children [28]. To our knowl-
edge, there is only one study besides the present using the
newly developed instrument YSQ. This study showed a high
lifetime prevalence of spinal pain (86%) in Danish adolescents
aged 11–13 years, but if limiting the definition to spinal pain
BOften^ or BOnce in a while,^ as in the present study, the prev-
alences were reduced to 36%, 24%, and 20% for neck pain,
mid back pain, and low back pain, respectively [1]. It is likely
that adding a criterion for pain intensity to the spinal pain
definitions would further reduce the prevalence rates to a level
similar to the present study. Also, Aartun et al. found neck
pain to be the most common spinal pain site and low back
pain the least frequent, which is distinct from adult popula-
tions where pain in the lower back followed by the neck are
the most common regions with spinal pain [18]. A number of
studies showed, similarly to the present study, that girls are
more likely to report spinal pain compared to boys [1, 30].

We could not identify any studies using the same instru-
ments to examine the association between spinal pain and
stress or general well-being as the present study. However,
the sparse evidence that exists on the relationship between
spinal pain and psychosocial factors is consistent with the
results of this study [6, 9, 21, 27, 30].

This study has several strengths. It is one of the first studies
using the instrument YSQ to estimate the occurrence of spinal
pain in a large population of young adolescents. The YSQ has
been shown to be feasible, have content validity, and be well
understood in children aged 9 to 11 years [15]. Also, the in-
struments used to measure stress and general well-being were
validated in young adolescents [16, 25]. It was only necessary

to exclude a few adolescents from the analyses due to missing
values and we had access to background factors for confound-
er control. We decided to include relatively few potential con-
founders to prevent over adjustment and avoid including var-
iables that were part of the SiC instrument. Finally, all ques-
tions were pilot-tested, and the questions were found to be
easily understood among the target population.

However, this study does comprise some limitations.
Firstly, this cross-sectional study cannot determine whether
spinal pain is caused by stress and poor general well-being
or vice versa. The cause-effect relationship between spinal
pain and stress and general well-being, respectively, is likely
to be mutually dependent. Likewise, it is not possible to con-
clude anything about the underlying mechanisms and there
might be different mechanisms between the two psychosocial
measures and the various measures for spinal pain, including
spinal regions, and limitations in sport participation, absence
from school, and treatment-seeking behavior due to spinal
pain.

Secondly, the participants of the 11-year follow-up are a
selected sample. Only 30% of eligible pregnant women were
enrolled in the DNBC cohort [24] and only 55% of the invited
young adolescents responded to the 11-year follow-up.
Pregnant woman who participated in the DNBC were gener-
ally healthier and had higher socioeconomic status than wom-
an who did not participate [23] and this selection has contin-
ued in the follow-ups [8]. The differential drop out pattern
could induce non-participation bias, as children of parents
with lower socioeconomic status and shorter length of educa-
tion have higher incidence of spinal pain [12, 22]. Thus, it is
anticipated that this study may underestimate the occurrence
of spinal pain among Danish young adolescents. Furthermore,
it is conceivable that adolescents with spinal pain, high levels
of stress, and poor general well-being to a greater extent did

Table 3 Odds ratios (OR) and
95% confidence intervals (95%
CI) for the association between
spinal pain in one or more regions
and the stress level (SiC) and
general well-being, respectively,
among 45,371 Danish young
adolescents, the Danish National
Birth Cohort

Crude Adjusteda

Spinal pain in one or more regions Spinal pain in one or
more regions

Spinal pain in one or
more regions

N (%) OR 95% CI OR 95% CI

Stress level (SiC)

No stress 4925 (16.0) 1 (Ref.) 1 (Ref.)

Medium stress 3766 (29.4) 2.19 (2.08–2.29) 2.19 (2.08–2.30)

High stress 818 (48.2) 4.90 (4.44–5.42) 4.73 (4.28–5.23)

General well-being

Good 8477 (19.8) 1 (Ref.) 1 (Ref.)

Poor 1032 (39.1) 2.60 (2.39–2.82) 2.50 (2.31–2.72)

Stress and general well-being were modeled separately

SiC Stress in Children
a Adjusted for the child’s gender, age, and maternal educational level at child age 7
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not participate in the 11-year follow-up due to lack of energy
or interest. If this hypothetical scenario is correct, the effect
estimates will potentially be underestimated.

Thirdly, there might be a potential effect of parents’ possi-
ble presence when the child answered the questionnaire at
home, since one in three of the adolescents sat with one of
their parents while completing the questionnaire. However, if
the potential influence by parents should have biased our find-
ings, the adolescents’ responses to both the YSQ as well as the
SiC and well-being questions should depend upon systematic
differences in completion of the questionnaire, which we find
unlikely.

This study indicates that spinal pain may involve, or at least
co-occur with, psychosocial well-being among young

adolescents. It is plausible that in some cases children’s com-
plaints about spinal pain may be an expression of frustration
with psychosocial failure to thrive which the child cannot
otherwise express. Psychosomatic symptoms are frequent
among children and adolescents [20] and can be manifested
in different ways, e.g., headache, abdominal pain, and muscu-
loskeletal pain, including spinal pain. On the other hand, the
pain itself might also lead to some degree of social or emo-
tional distress, resulting in poor scores on the stress and well-
being parameters.

Spinal pain in childhood and adolescence is strongly asso-
ciated with spinal pain and generalized pain in adulthood [2, 7,
11]. Therefore, it is of great importance to seek to treat and
prevent spinal pain in children both to prevent discomfort for
the child but also to reduce the individual and social costs of
spinal pain in adulthood. If spinal pain among children and
adolescents involves psychosocial well-being, then treatment
as well as preventive initiatives might include psychosocial
approaches, e.g., psycho education and development of appro-
priate coping strategies.
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Helsinki declaration and its later amendments or comparable ethical
standards.

Informed consent Informed consent was obtained from all mothers
included in the study and children were invited to the study through an
invitation to the mother.
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