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Pain characteristics of adolescent spinal pain
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Abstract

Background: Although adolescent spinal pain increases the risk for chronic back pain in adulthood, most adolescents
can be regarded as healthy. The aim of the present study was to provide data on localization, intensity and frequency of
adolescent spinal pain and to investigate which physical and psycho-social parameters predict these pain characteristics.

Method: On the occasion of Spine Day, an annual event where children and adolescents are examined by chiropractors
on a voluntary basis for back problems, 412 adolescents (10 to 16 years) were tested (by questionnaire and physical
examination). Pain characteristics (localization, intensity, and frequency) were identified and evaluated using descriptive
statistics. Regression analyses were performed to investigate possible influencing psycho-social and physical influence
factors.

Results: Adolescents who suffered from pain in more than one spinal area reported higher pain intensity and frequency
than those with pain in only one spinal area. Sleep disorders were a significant predictor for pain in more than one
spinal area (p < 0.01) as well as a trend for frequent pain (p = 0.06). Adolescents with frequent pain showed impaired
balance on one leg standing with closed eyes (p = 0.02).

Conclusions: Studies on adolescent spinal pain should report data on pain frequency, intensity and localization.
Adolescents who present with pain in more than one spinal area or report frequent pain should be followed
carefully. Reduced balance with visual deprivation might be a physical indicator of a serious back problem.
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Background
Back pain starts early in life and its prevalence increases
with age, accelerating in the early teens around the age
of 12 to 15 [1-3] and reaching adult prevalence by the
age of 18 [1,4]. As for low back pain (LBP), an eight-year
follow up from adolescence to adulthood showed a four-
fold increase in the risk of adolescent LBP becoming
LBP in adult life. The longer the duration of LBP in ado-
lescence, the higher was the risk for persistent LBP in
adulthood [5]. Thus, it was postulated that the focus of
research, prevention and treatment in this area should
be changed from the adult to the young population [5].
Nevertheless, fostering fear-avoidance beliefs by

medicalization of the problem should be avoided [6].
It has been reported that the vast majority of adoles-
cents with LBP should be considered as healthy, be-
cause LBP had little effect on health-related quality of
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life [7]. A recent study in this field identified four co-
morbidity clusters in adolescents with LBP at the age
of 17 years [8]: About 80% of the adolescents could be
assigned to the ‘healthy individuals cluster’. These subjects
had low probability of being diagnosed with LBP or any
other medical condition and the experience of LBP could
be considered as relatively benign. About 10% of the ado-
lescents were in the ‘spinal pain cluster’, indicating high
probability of being diagnosed with both LBP and head-
aches, in the absence of other co-morbidities such as sleep
disorders or psychological problems, which are common
symptoms of widespread pain disorders. In contrast,
the subjects in the ‘LBP and depression/anxiety disor-
ders cluster’ (7%) and those in the ‘LBP and behavioral/
attention disorders cluster’ (4%) exhibited an increased
probability of having diagnosed sleep disorders and
headaches along with the corresponding psychological
problems. The findings in the latter two clusters were
linked to a possible dysregulation of the hypothalamic-
pituitary-adrenal axis [8].
It has been proposed that in order to optimize inter-

vention strategies, researchers and clinicians in the field
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of adolescent spinal pain should discriminate between
children with negligible, benign back pain and those with
a high risk for developing chronic spinal pain [9]. Conse-
quently in addition to prevalence data, more concise
characterization of adolescent spinal pain such as fre-
quency, pain intensity and consequences/resulting dis-
ability is needed [9]. However, most studies, particularly
those investigating physical risk factors for adolescent
spinal pain, have thus far been restricted to reporting
prevalence measures of back pain without considering
its severity. This has led to the conclusion that psycho-
social factors might be more important than mechanical
factors for LBP in young populations [10].
Therefore, the aim of the present study was 1) to de-

scribe intensity, frequency and localization of spinal pain
and resulting disability in adolescents between 10 and
16 years and 2) to investigate which physical and psycho-
social parameters predict these pain characteristics.

Methods
Participants
Since 2006 in November, on the occasion of the WHO’s
International Spine Day, the Swiss Chiropractic Association
(ChiroSuisse) has organized an action day where Swiss
school children and adolescents are examined on a volun-
tary and free of charge basis for spinal problems. The event
is advertised in print and electronic media and by flyers that
are distributed in chiropractic practices. Ethics approval
was obtained from all the cantons of Switzerland that re-
quired approval for this type of study (BS/BL, FR, LU, SG,
VD and the Ethics committee of ETH Zurich). The subjects
of the current study were all participants of Spine Day in
the age group of interest (between 10 and 16 years) whose
parents (or the legal representatives) gave written consent
that the anonymized data of their children could be in-
cluded in this study.
Eighty-four chiropractors volunteered for Spine Day

2013. In total, 860 children and adolescents were exam-
ined, of whom 412 were in the age group of interest
(10y: N = 80; 11y: N = 72; 12y: N = 73; 13y: N = 67; 14y:
N = 63; 15y: N = 42; 16y: N = 15). Consequently, 198 boys
and 214 girls (mean age = 12.4 ± standard deviation 1.8 years,
mean height = 1.56 ± 0.12 m, mean BMI = 18.8 ± 3.2 kg/m2)
were included in the data analysis.

Procedure
The participants and their parents or representatives
were asked to complete a questionnaire, which is shown
in an additional file (Additional file 1). Apart from demo-
graphic information (sex, age), the questionnaire charac-
terized spinal pain by its prevalence, frequency, intensity
and consequences, as recommended in the literature
[9]. The lifetime prevalence and the one-month period
prevalence of spinal pain were filled out separately by
the affected spinal region(s) (low back pain (LBP), neck
pain, middle back pain and pain in more than one spinal
area) [1,2] as illustrated by a manikin. The one-month
period was recommended as a reliable recall period [1]
and has been applied in various studies [7,11]. The fre-
quency of spinal pain in the last month was classified as
‘once’, ‘seldom (few days)’, ‘often (several days)’, ‘daily’. The
intensity of spinal pain was quantified using a visual ana-
log scale (VAS) ranging from 0 (no pain) to 10 (intolerable
pain). The consequences of spinal pain were assessed as
a reduction of leisure activities, school absence, seeing
a doctor/chiropractor or taking medication [9]. As for
psycho-social and lifestyle factors, the spinal pain his-
tory of parents (mother yes/no; father yes/no), the dur-
ation of TV/computer activities in leisure time per week
and the smoking habits of the participant and his/her par-
ents were asked for as all these factors have been associ-
ated with an increased risk for spinal pain [3,12]. As very
few participants smoked themselves, only the influence of
parental smoking habits was analyzed, which has been re-
ported to be a possible risk factor for spinal pain [13,14].
Lastly, the participants were asked for other somatic symp-
toms (headache, abdominal pain apart from period pains,
headache and abdominal pain) and sleep disorders in
the past month. A high number of symptomatic symp-
toms was reported to be a risk for developing low back
pain [10,15], while sleep disturbance might point to an
increased stress level [8].
The physical investigation was similar to Spine Day

2012 [14]. The chiropractors first measured body height
and weight. Trunk symmetry was assessed by the Adam’s
forward bend test. This test is the most widely used test
in school scoliosis screening [16] and is rated positive, if
a subjects presents with a rib hump while bending for-
ward from a standing position. Trunk asymmetry and
the diagnosis of scoliosis were reported to increase the
risk for LBP [14,17,18], but the significance of these pa-
rameters requires further investigation [18,19]. Coordin-
ation was assessed by asking the participants to stand
10 seconds on each leg, once with eyes open and once
with eyes closed [20]. In adults with LBP, several studies
have reported increased center of pressure (COP) sway
[21], particularly with closed eyes [22]. Thus, only the
single leg stance with closed eyes was included in the
further analyses. Mobility was tested by measuring fin-
ger to floor distance (FFD) when bending forward from
a standing position [23] with knee, arms and fingers
extended, which is considered to be a measure for
combined spine and pelvic mobility [23]. It was not
differentiated whether a participant touched the floor
with the finger tips or with flat hands. The chiroprac-
tors also visually assessed static deficits in spinal pos-
ture and in the knees and feet, investigated range of
spinal mobility and tested whether palpation of the
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vertebrae was painful, but these data were not included
in the analyses.

Data analysis and statistics
Localization, intensity and frequency of spinal pain and
resulting disability were described using descriptive sta-
tistics. The 95% confidence intervals (CI) were calculated
with the Clopper Pearson method. For the definition of
mild, moderate and severe levels of pain, cut-off points
of 35:60 were chosen [24]. For the investigation of the
relation between pain intensity and pain localization and
frequency, one-way ANOVA with post hoc Tukey HSD
tests were conducted. For investigating the impact of
spinal pain on daily life, pain intensity of those adoles-
cents who undertook some actions due to spinal pain
was compared using the unpaired t-test to those who did
not change their daily life. Frequency and consequences of
spinal pain were compared in the different spinal areas
using a χ2-test. Furthermore, a logistic regression (forced
entry/enter method) was performed to examine if pain
intensity, localization or frequency had an impact of
whether spinal pain affected an adolescent’s daily life
(coding 0 = no consequences, 1 = consequences).
For the investigation of possible influencing factors on

the variables pain intensity, frequency and localization,
the following 13 factors were included in the regression
analyses: 1) continuous parameters: age, time spent in
front of TV/computer per week, BMI, FFD and 2) binary
variables (coding 0/1): gender (male/female), Adams for-
ward bending test (absence/presence of rib hump), single
leg stance for 10 seconds with closed eyes (possible on
both legs/not possible on one or both legs), parental
spinal pain (no/yes; no differentiation whether mother
and/or father has pain), smoking parents (no/yes; no dif-
ferentiation whether mother and/or father smokes), sleep
problems (no/yes), headache (no/yes), abdominal pain
(no/yes), headache in combination with abdominal pain
(no/yes). In addition to the multivariate model, also the
values for the unadjusted/crude odds ratio were calculated.
A linear regression analysis was conducted to examine the
influencing factors on pain intensity. (Multinomial) logistic
regression analyses were performed to investigate for pos-
sible influence of the factors on pain frequency and pain
localization and on the combination of these variables. As
there were only 8 adolescents with mild, but frequent
back pain, this group was not included in the correspond-
ing multinomial logistic regression analysis. For the ana-
lyses on pain characteristics, data sets with missing values
were excluded from the corresponding analyses (available
case-analysis). For the regression analyses, only complete
data sets were included (complete case analysis) and the
models were checked for multi-collinearity. All analyses
were conducted using SPSS 20. The significance level was
set at p < 0.05.
Results
Characteristics of spinal pain
Of the 412 adolescents, 183 (44.4%; 95% CI: 39.6, 49.4)
indicated that they had suffered from back pain within
the last month. At the age of 10, 30 of 80 participants
(30.0%; 95% CI: 20.3, 41.3; 3 missing data) reported back
pain in the last month. At the age of 11, 32 of 72 partici-
pants (44.4%; 95% CI: 32.7, 56.6; 2 missing data) and at
the age of 12, 25 of 73 adolescents (34.3%; 95% CI: 23.5,
46.3; 1 missing data) complained about back pain in the
last month. At the age of 13, 35 of 67 participants
(52.2%; 95% CI: 39.7, 64.6; 1 missing data) and at the
age of 14, 38 of 63 adolescents (60.3%; 95% CI: 47.2,
72.4; no missing data) reported back pain in the last
month. Lastly, at the age of 15, 23 of 42 participants
(54.8%; 95% CI: 38.7, 70.2; 3 missing data) and at the
age of 16, 6 of 15 adolescents (40.0%; 95% CI: 16.3,
67.7; 3 missing data) suffered from back pain in the last
month. As for localization, 45 (10.9%; 95% CI: 8.1, 14.3)
subjects experienced neck pain, 35 (8.5%; 95% CI: 6.0,
11.6) middle back pain, 51 (12.4%; 95% CI: 9.4, 16.0)
LBP, while 52 (12.6%; 95% CI: 9.6, 16.2) adolescents suf-
fered from pain in more than one spinal area (13 missing
data). Both, non-recurrent (N = 26/6.3%; 95% CI: 4.2, 9.1)
and daily pain (N = 12/2.9%; 95% CI: 1.5, 5.0) were rare.
The majority of adolescents reported experiencing back
pain on a few days/seldom (N = 89/21.6%; 95% CI: 17.7,
25.9) or on several days/often (N = 60/14.6%; 95% CI: 11.3,
18.4) (9 missing data). Pain intensity ranged from 1.0 to
9.0 points on the VAS scale, resulting in a mean of 4.5
(±SD 1.7) points (11 missing data). According to the def-
inition by Hirschfeld and Zernikow [24], of the 183 ado-
lescents with spinal pain, 26 (14.2%; 95% CI: 9.5, 20.1)
suffered from severe pain (VAS score > 6.0), while 102
subjects (55.7%; 95% CI: 48.2, 63.1) reported their pain as
moderate (VAS score between >3.5 and ≤ 6.0) [24]. In the
majority of subjects, spinal pain did not result in any
consequences. Nevertheless, 55 adolescents indicated to
have changed something in their daily life due to their
back pain: 12 took pills, 11 reduced their (sport) activities,
8 went to see a doctor, 7 chose more than one answer and
15 indicated other actions, such as being massaged by the
parents.
The intensity of neck (4.0 ± 1.7 VAS points) and mid

back pain (4.0 ± 1.5 VAS points) was the lowest on aver-
age, followed by LBP (4.7 ± 1.8 VAS points) and pain in
multiple spinal areas (5.1 ± 1.7 VAS points) (Figure 1).
The one-way ANOVA revealed a significant difference
in pain intensity for the different regions (F(3,177) = 4.68,
p = 0.004). Post hoc comparisons using the Tukey HSD
test indicated that neck and mid back pain intensity sig-
nificantly differed from the intensity of pain in more than
one spinal area (p = 0.010 and p = 0.024, respectively). LBP
intensity did not significantly differ from any of the other



Figure 1 Pain intensity in the spinal regions. Pain in more than one spinal region was significantly higher than neck pain or mid back pain.
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spinal regions. Pain intensity became higher and was sta-
tistically significant (F(3,181) = 21.14, p < 0.001) when pain
frequency was also increased (Figure 2). Non-recurrent
pain was experienced on average as mild (3.4 ± 1.7 VAS
points), occasional (seldom/at few days) (3.9 ± 1.4 VAS
points) and frequent (often/at several days) pain (5.4 ± 1.5
VAS points) as moderate, while daily pain was severe
(6.3 ± 1.6 VAS points). The intensity of non-recurrent
and occasional pain thereby significantly differed from
that of frequent and daily pain (p < 0.001). Adolescents
Figure 2 Pain intensity and pain frequency. Daily and frequent pain was o
who undertook some action due to their spinal pain in-
dicated significantly higher pain intensity (5.1 ± 1.8 VAS
points) than those whose spinal pain did not affect daily
life (4.2 ± 1.6 VAS points) (p = 0.002). The adolescents
with pain in more than one spinal area indicated a higher
proportion of frequent (44.2%; 95% CI: 30.5, 58.7) and
daily pain (15.4%; 95% CI: 6.9, 28.1) than those with pain
in the neck (frequent: 24.4%, 95% CI: 12.9, 39.5; daily:
2.2%, 95% CI: 0.1, 11.8), in the mid back (frequent: 28.6%,
95% CI: 14.6, 46.3; daily: 2.9%, 95% CI: 0.1, 14.9), or in the
f significantly higher intensity than non-recurring or occasional pain.
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lower back (frequent: 31.4%, 95% CI: 19.1, 45.9; daily:
3.9%, 95% CI: 0.5, 13.5) (χ2 = 22.94, p = 0.006) (Figure 3).
Consequently, pain in more than one spinal area led to
more changes in daily life (neck pain: 24.4%, 95% CI: 12.9,
39.5; mid back pain: 22.9%, 95% CI: 10.4, 40.1; LBP: 27.5%,
95% CI: 15.9, 41.8; pain in more than one spinal area:
41.2%, 95% CI: 27.6, 55.8). However the difference was not
significant (χ2 = 4.72, p = 0.193). In terms of the impact on
daily life, pain intensity was the only predictor of whether
the back pain experienced resulted in any disability or
consequence. One point on the VAS scale thereby in-
creased the risk for undertaking actions due to spinal
pain by the factor 1.4 (p = 0.007, Nagelkerke R2 = 0.13).

Influencing factors on pain intensity, frequency and
localization
The absolute values of all possible predictors that were
investigated are shown in Table 1. Multi-collinearity was
detected in any of the regression models (tolerance
values between 0.77 and 0.97; variance inflation factor
values between 1.03 and 1.30). Age, the presence of head-
ache in combination with abdominal pain and the pres-
ence of headache only were found to be the significant
predictors for pain intensity (R2 = 0.15) (Table 2). Adoles-
cents with non-recurring or occasional pain differed from
those without spinal pain within the last month in terms
of age and the presence of parental back pain. Adolescents
with frequent or daily pain were older than those without
spinal pain in the last month, complaint also about ab-
dominal pain and headache or headache only and showed
significantly less ability to stand 10 seconds with closed
eyes on one leg (Nagelkerke R2 = 0.21) (Table 3). Lastly,
Figure 3 Pain frequency in the spinal regions. Frequent and daily pain was v
age, TV/computer activities, headache in combination
with abdominal pain and sleep disorders were the pa-
rameters that additionally distinguished adolescents with
pain in more than one spinal area from the pain-free ado-
lescents (Nagelkerke R2 = 0.28) (Table 4).
Adolescents with occasional mild pain differed signifi-

cantly in the parameter age from the healthy adolescents.
Additionally, there was an observed tendency that their
parents also suffered from back problems (Table 4). Ado-
lescents with moderate or severe occasional back pain re-
ported significantly more often headaches in combination
with abdominal pain. The subjects with moderate or severe
frequent pain (frequent or daily) within the last month
were older than those without pain, were mostly female,
complained about headaches and abdominal pain and
showed significantly reduced ability to stand with closed
eyes on one leg. In addition, there was a tendency that they
complained more about sleep problems and isolated head-
aches when compared to pain-free adolescents (Nagelkerke
R2 = 0.26) (Table 5).
The adolescents who reported spinal pain in more than

one spinal area that was of moderate or severe intensity
and of high frequency (frequent or daily), were older,
mostly female, complained about sleep disorders and
showed less ability to stand on one leg with closed eyes
than adolescents without pain in the previous month
(Nagelkerke R2 = 0.34) (Table 6).

Discussion
The first aim of this survey was to provide data on in-
tensity, frequency and localization of adolescent spinal
pain as well as its consequences on daily life [9]. Pain
ery common when pain was reported in more than one spinal region.



Table 1 Absolute values of the predictors for the adolescents without spinal pain, for those with pain in one spinal
area and for those with pain in more than one spinal area

No spinal pain
(N = 216)

Pain in one spinal
area (N = 131)

Pain in more than one
spinal area (N = 52)

Age (mean/SD) 12.0 ± 1.7 12.6 ± 1.8 12.9 ± 1.6

Gender (male/female) 116/100 60/71 19/33

BMI (mean/SD) 18.4 ± 3.4 19.1 ± 2.9 19.1 ± 2.5

Finger Floor Distance (mean/SD) 10.0 ± 9.8 9.5 ± 10.9 8.8 ± 9.7

Adams sign (Asymmetry/Symmetry) 29/176 27/101 11/40

Single leg stance with closed eyes
(reduced/ok on both legs)

41/170 25/103 10/40

TV/computer activities (mean/SD) 7.1 ± 5.9 8.2 ± 7.4 9.3 ± 6.3

Parental back pain (yes/no) 157/26 103/7 39/5

Parental smoking (yes/no) 48/156 34/88 12/39

Sleep disorders (yes/no) 40/173 36/94 23/29

Headache (yes/no) 39/173 34/96 20/32

Abdominal pain (yes/no) 23/189 13/117 4/48

Headache and abdominal pain (yes/no) 14/198 22/108 11/41

BMI = body mass index.
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intensity was reported on average as moderate, which is
in line with former studies using the VAS for pain quanti-
fication [14,25], but higher than in a study that assessed
pain intensity by six faces as suggested in the Young Spine
Questionnaire [9] and rescaled it to a 0–10 scale [26].
Which of these two approaches to assess pain intensity in
adolescents is preferable however needs further investi-
gation as it might be dependent on age. Nevertheless,
all these studies consistently found a linear relation between
Table 2 Predictors for pain intensity (linear regression
analysis)

B (SE) Standardized
Coefficient

p

Age 0.32 (0.09) 0.23 <0.001

Gender 0.32 (0.29) 0.07 0.262

BMI 0.01 (0.05) 0.01 0.913

Finger Floor Distance −0.02 (0.01) −0.07 0.217

Adams sign −0.13 (0.37) −0.02 0.721

Single leg stance with
closed eyes

0.58 (0.34) 0.10 0.092

TV/computer activities 0.02 (0.02) 0.06 0.315

Parental back pain 0.29 (0.42) 0.04 0.500

Parental smoking 0.43 (0.32) 0.07 0.184

Sleep disorders 0.46 (0.33) 0.08 0.165

Headache 0.86 (0.34) 0.15 0.011

Abdominal pain 0.32 (0.48) 0.04 0.503

Headache and abdominal
pain

1.49 (0.44) 0.20 0.001

BMI = body mass index.
Numbers in bold indicate statistical significance.
pain frequency and pain intensity [14,25,26]. In the present
study, about one quarter of those adolescents with back
pain indicated frequent pain of moderate or severe inten-
sity, which is slightly more than in the study by Aartun
et al. [26]. Although these results are not directly compar-
able due to methodological differences in the assessment of
pain intensity (VAS versus faces) and pain frequency (one
month versus one week recall period), these results indicate
that about every fourth or fifth adolescent back problem
might be serious. Additionally, the present study revealed
that 13% of all participants, including the pain-free adoles-
cents, suffered from pain in more than one spinal area.
These adolescents also reported significantly higher pain in-
tensity and pain frequency and undertook more changes in
daily life than those who complained about pain in only
one spinal area. These results indicate that adolescents who
report pain in multiple areas should receive special atten-
tion as they may be at risk of developing a serious back
problem in adulthood. This is supported by the findings of
a review by Roth-Isigkeit [3] and is further supported by
the finding of this study that sleep disorders are one of the
predictors for pain in multiple spinal areas. Sleep disorders
in childhood occur together with several psychiatric disor-
ders, predict anxiety/depression disorders later in life [27]
and are a feature of widespread pain [8]. The adolescents
with pain in more than one spinal area might thus corres-
pond to the ‘LBP and depression/anxiety disorders cluster’
by Beales et al. [8], which was characterized by increased
probability for headaches and sleep disorders in addition to
LBP. In the present study, sleep disorders co-existed, in
tendency, with moderate or severe frequent pain. They
were also a strong predictor for those adolescents who



Table 3 Predictors for pain frequency (multinomial logistic regression analysis)

Non-recurring or occasional pain (N = 90) versus no
pain (N = 160)

Frequent or daily pain (N = 52) versus no
pain (N = 160)

B (SE) OR: 95% CI padj B (SE) OR: 95% CI padj

Exp Badj (Exp Bunadj) Exp Badj Exp Badj (Exp Bunadj) Exp Badj

Age 0.26 (0.09) 1.30 (1.24) 1.09-1.56 0.004 0.28 (0.11) 1.33 (1.26) 1.07-1.65 0.011

Gender −0.01 (0.30) 0.99 (0.82) 0.55-1.76 0.963 −0.60 (0.37) 0.55 (0.41) 0.27-1.14 0.106

BMI 0.05 (0.05) 1.05 (1.08) 0.96-1.15 0.326 −0.01 (0.06) 0.99 (1.07) 0.88-1.11 0.827

Finger Floor Distance −0.02 (0.02) 0.98 (0.99) 0.96-1.01 0.275 −0.01 (0.02) 0.99 (1.00) 0.96-1.03 0.760

Adams sign −0.07 (0.38) 0.93 (0.72) 0.45-1.95 0.855 −0.09 (0.45) 0.92 (0.51) 0.38-2.20 0.845

Single leg stance with closed eyes 0.12 (0.38) 1.12 (1.27) 0.53-2.37 0.762 −0.92 (0.40) 0.40 (0.64) 0.18-0.88 0.023

TV/computer activities 0.03 (0.02) 1.03 (1.04) 0.99-1.07 0.177 0.02 (0.03) 1.02 (1.04) 0.97-1.08 0.365

Parental back pain −1.16 (0.53) 0.31 (0.33) 0.11-0.89 0.030 0.05 (0.52) 1.05 (0.80) 0.38-2.91 0.921

Parental smoking −0.18 (0.33) 0.84 (0.95) 0.44-1.59 0.585 −0.20 (0.39) 0.82 (0.72) 0.38-1.77 0.607

Sleep disorders −0.12 (0.34) 0.84 (0.68) 0.43-1.63 0.600 −0.72 (0.39) 0.49 (0.32) 0.23-1.04 0.063

Headache −0.42 (0.34) 0.66 (0.59) 0.34-1.29 0.220 −0.97 (0.42) 0.38 (0.44) 0.17-0.87 0.021

Abdominal pain 0.22 (0.51) 1.25 (1.43) 0.46-3.39 0.661 −0.49 (0.58) 0.61 (0.96) 0.20-1.93 0.403

Headache and abdominal pain −0.78 (0.46) 0.46 (0.38) 0.19-1.13 0.089 −1.56 (0.51) 0.21 (0.24) 0.08-0.57 0.002

adj = adjusted (all explanatory variables included in model).
BMI = body mass index.
OR = Odds ratio.
unadj = unadjusted (only one explanatory variable included in model).
Numbers in bold indicate statistical significance.
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complained about frequent and at least moderate pain
in more than one spinal area. In contrast, headache, par-
ticularly in combination with abdominal pain, emerged
from this study as the main predictor for experiencing
intense pain, while sleep disorders did not predict pain
Table 4 Predictors for pain in more than one spinal area (log

Pain in more than one spin

B (SE) O

Ex

Age 0.28 (0.13) 1.3

Gender 0.75 (0.43) 2.1

BMI -0.02 (0.06) 0.9

Finger Floor Distance -0.02 (0.02) 0.9

Adams sign -0.06 (0.53) 0.9

Single leg stance with closed eyes 0.44 (0.51) 1.5

TV/computer activities 0.07 (0.03) 1.0

Parental back pain 0.38 (0.62) 1.4

Parental smoking -0.12 (0.50) 0.8

Sleep disorders 1.24 (0.44) 3.4

Headache 0.89 (0.46) 2.4

Abdominal pain -1.00 (0.91) 0.3

Headache and abdominal pain 1.25 (0.62) 3.5

adj = adjusted (all explanatory variables included in model).
BMI = body mass index.
OR = Odds ratio.
unadj = unadjusted (only one explanatory variable included in model).
Numbers in bold indicate statistical significance.
intensity. Similarly, moderate or severe, but occasional
pain co-existed with headaches and abdominal pain, but
not with sleep disorders. Thus, adolescents with intense,
but only occasional pain might represent the ‘spinal
cluster’ by Beales et al. [8], which was featured by a
istic regression analysis: 0=no, 1=yes)

al area (N=40) versus no pain (N=160)

R: 95% CI padj

p Badj (Exp Bunadj) Exp Badj

3 (1.33) 1.04-1.70 0.023

1 (2.02) 0.91-4.86 0.080

8 (1.06) 0.88-1.11 0.790

8 (0.99) 0.94-1.03 0.468

4 (1.67) 0.34-2.66 0.914

6 (1.04) 0.58-4.21 0.381

7 (1.06) 1.01-1.14 0.031

6 (1.29) 0.43-4.92 0.544

9 (1.00) 0.34-2.35 0.811

4 (3.43) 1.45-8.13 0.005

4 (2.77) 0.99-5.99 0.053

7 (0.69) 0.06-2.18 0.271

0 (3.79) 1.05-11.68 0.042



Table 5 Predictors for mild occasional, moderate/severe occasional and moderate/severe frequent pain (multinomial logistic regression analysis)

Mild occasional pain (N = 38) versus no pain (N = 160) Moderate/severe occasional pain (N = 51) versus no
pain (N = 160)

Moderate/severe frequent pain (N = 47) versus no
pain (N = 160)

B (SE) OR: 95% CI padj B (SE) OR: 95% CI padj B (SE) OR: 95% CI padj

Exp Badj (Exp Bunadj) Exp Badj Exp Badj (Exp Bunadj) Exp Badj Exp Badj (Exp Bunadj) Exp Badj

Age 0.34 (0.13) 1.40 (1.35) 1.10-1.79 0.007 0.19 (0.11) 1.21 (1.19) 0.98-1.51 0.082 0.35 (0.12) 1.42 (1.34) 1.13-1.78 0.003

Gender 0.06 (0.41) 1.06 (1.06) 0.48-2.35 0.885 −0.06 (0.36) 0.94 (0.71) 0.46-1.91 0.867 −0.81 (0.39) 0.45 (0.39) 0.21-0.96 0.040

BMI 0.03 (0.06) 1.03 (1.08) 0.91-1.15 0.673 0.07 (0.06) 1.07 (1.09) 0.96-1.19 0.235 −0.01 (0.06) 0.99 (1.08) 0.88-1.11 0.832

FFD −0.11 (0.02) 0.99 (0.99) 0.95-1.03 0.568 −0.02 (0.02) 0.98 (1.00) 0.95-1.02 0.324 0.001 (0.02) 1.00 (1.00) 0.97-1.04 0.939

Adams sign −0.70 (0.45) 0.50 (0.44) 0.20-1.20 0.119 0.67 (0.55) 1.96 (1.13) 0.67-5.74 0.219 0.17 (0.49) 1.19 (0.57) 0.46-3.09 0.727

SLS EC 0.33 (0.55) 1.39 (1.07) 0.47-4.12 0.552 −0.07 (0.45) 0.94 (1.42) 0.39-2.28 0.885 −0.90 (0.43) 0.41 (0.74) 0.18-0.94 0.035

TV/computer 0.03 (0.03) 1.03 (1.06) 0.98-1.09 0.246 0.03 (0.03) 1.03 (1.03) 0.98-1.51 0.299 0.03 (0.03) 1.03 (1.04) 0.98-1.09 0.261

Parental back pain −1.38 (0.79) 0.25 (0.32) 0.05-1.19 0.082 −1.01 (0.67) 0.36 (0.34) 0.10-1.34 0.128 0.18 (0.53) 1.20 (0.92) 0.43-3.35 0.732

Parental smoking 0.08 (0.48) 1.09 (1.14) 0.43-2.76 0.859 −0.41 (0.38) 0.66 (0.80) 0.31-1.40 0.283 −0.32 (0.41) 0.73 (0.72) 0.33-1.61 0.434

Sleep disorders 0.30 (0.53) 1.35 (1.00) 0.48-3.77 0.569 −0.40 (0.39) 0.67 (0.55) 0.31-1.45 0.311 −0.74 (0.40) 0.48 (0.32) 0.22-1.05 0.065

Headache −0.04 (0.47) 0.96 (0.78) 0.39-2.41 0.938 −0.63 (0.41) 0.53 (0.50) 0.24-1.20 0.127 −0.80 (0.44) 0.45 (0.49) 0.19-1.05 0.065

Abdominal pain 0.49 (0.70) 1.64 (1.87) 0.41-6.49 0.483 −0.04 (0.63) 0.97 (1.18) 0.28-3.35 0.956 −0.51 (0.59) 0.60 (0.84) 0.19-1.92 0.389

Head/Abdom pain 1.07 (1.08) 2.93 (3.39) 0.35-24.18 0.319 −1.39 (0.50) 0.25 (0.21) 0.09-0.66 0.005 −1.30 (0.55) 0.27 (0.27) 0.09-0.79 0.017

adj = adjusted (all explanatory variables included in model).
BMI = body mass index.
FFD = Finger floor distance.
Head/Abdom pain = Headache and abdominal pain.
OR = Odds ratio.
SLS EC = Single leg stance with eyes closed.
unadj = unadjusted (only one explanatory variable included in model).
Numbers in bold indicate statistical significance.
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Table 6 Predictors for moderate/severe and frequent/daily pain in more than one spinal area (logistic regression
analysis: 0=no, 1=yes)

Moderate/severe and frequent/daily pain in more than one spinal area (N=22) versus no pain (N=160)

B (SE) OR: 95% CI padj

Exp Badj (Exp Bunadj) Exp Badj

Age 0.34 (0.16) 1.40 (1.48) 1.02-1.92 0.039

Gender 1.42 (0.61) 4.15 (3.65) 1.26-13.67 0.019

BMI -0.06 (0.08) 0.94 (1.06) 0.80-1.11 0.478

Finger Floor Distance -0.01 (0.03) 0.99 (0.99) 0.94-1.06 0.815

Adams sign -0.16 (0.69) 0.85 (2.02) 0.22-3.27 0.812

Single leg stance with closed eyes 1.29 (0.65) 3.65 (1.75) 1.03-12.97 0.046

TV/computer activities 0.06 (0.04) 1.06 (1.05) 0.98-1.16 0.162

Parental back pain -0.24 (0.75) 0.79 (0.87) 0.18-3.43 0.752

Parental smoking 0.09 (0.65) 1.10 (1.08) 0.31-3.95 0.886

Sleep disorders 1.57 (0.58) 4.79 (4.04) 1.55-14.80 0.006

Headache 1.09 (0.66) 2.98 (2.71) 0.82-10.88 0.098

Abdominal pain -0.28 (1.04) 0.75 (0.95) 0.10-5.79 0.786

Headache and abdominal pain 1.39 (0.85) 4.00 (4.50) 0.76-21.04 0.102

adj = adjusted (all explanatory variables included in model).
BMI = body mass index.
OR = Odds ratio.
unadj = unadjusted (only one explanatory variable included in model).
Numbers in bold indicate statistical significance.
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high probability of LBP and increased probability of
headaches, but absence of sleep disorders. Although
these clusters were defined for LBP only and their sig-
nificance needs to be followed into adulthood, it
might be hypothesized that adolescents of the ‘LBP and
depression/anxiety disorders cluster’, in whom back pain
represents a multidimensional health problem, should be
carefully monitored.
Regarding pain frequency, parental back pain was, apart

from age, the only significant risk factor for occasional
back pain regardless of intensity and there was a tendency
for it to co-exist with mild occasional back pain. Therefore
the adolescents with mild occasional back pain might be
regarded as healthy [7] and correspond to the ‘healthy in-
dividuals cluster’ in the study by Beales et al. [8]. While
several studies reported spinal pain in at least one parent
to be a risk factor for adolescent spinal pain [14,28], this
study revealed that this applies only for the appearance
of occasional, but not of frequent back pain. Thus, the
impact of the parental role model seems to be of less
importance than previously suggested. Frequent spinal
pain was predicted, similarly to pain in more than one
spinal area, by headache (particularly combined with ab-
dominal pain) and with a tendency for sleep disorders.
Interestingly, impaired single leg stance with closed eyes
was a further predictor for frequent back pain. This
parameter also emerged as the only physical parameter
which distinguished pain-free adolescents from those with
the more serious back problem (frequent and at least
moderate pain in more than one spinal area). Reduced
postural stability, predominantly with visual obstruction,
has been shown in adults with LBP [21] and neck pain
[29], regardless of pain duration. Reduced propriocep-
tive input due to neurological adaptations or acute pain
inhibition was proposed as a possible explanation for
this phenomenon [21]. About the causative factors for
the observed deficiency in single leg stance in the present
study can only be speculated. Neurological adaptations
due to chronic pain are less probable in adolescents, and
acute pain (point prevalence) was not asked for. Reduced
balance control, mainly in visual and somatosensory con-
flict situations, was reported in adolescent with idiopathic
scoliosis at the disease onset [30]. Alternatively, the ob-
served impairment in single leg stance could be an indi-
cator of a general coordinative clumsiness. Regardless of
etiology, the importance of balance deficits under visual
restriction for the development of back problems in ado-
lescence needs further investigation. Furthermore, the reli-
ability of the chosen balance test needs to be determined
in adolescents and the center of pressure sway should be
measured in those adolescents with severe and frequent
pain in more than one spinal area.
Regardless of pain localization, pain intensity increased

in parallel with pain frequency and was the only predictor
of whether the experience of spinal pain had an impact on
the adolescents’ daily life. This corroborates the finding
that for adolescent pain in general, pain intensity is the
most robust predictor for functional impairment [31].
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Furthermore, changes in daily life might indeed be proxy
measures for pain intensity [9]. However, whether they
have, in combination with a measure for pain intensity,
the potential to distinguish between trivial and significant
pain as suggested in literature [9], remains debatable.
Based on the results of this study, data on pain intensity
need to be complemented by data on pain frequency and
pain localization in order to give a comprehensive picture
of the severity of an adolescent back problem. Milanese
and Grimmer identified in their review three categories of
LBP in literature, namely general LBP (no characterization
of LBP), chronic/recurrent LBP (characterized by a meas-
ure of recurrence) and severe/disabling LBP (characterized
by a measure of severity), that might have different risk
factors [32]. The results of this study suggest that these
categories also need to be studied in combination. In
terms of the description of adolescent spinal pain in
general, particularly pain localization in more than one
spinal area should be recorded.

Limitations
The main limitation of the present study was that it used
a non-validated questionnaire. The ‘Young Spine Ques-
tionnaire’ (YSQ), which has meanwhile been developed
[9], has so far been tested on children in the age of 9 to
11 years and is available only in English and Danish. There-
fore, it was not chosen for this study. However, the com-
position of the questionnaire used in this study was similar
in terms of dividing the three spinal regions neck, mid back
and lower back and illustrating them by means of a mani-
kin. The main differences were that the YSQ asked for the
1-week period prevalence, whereas the present study used
the 1-month period prevalence as recommended by other
studies [7,11]. Nevertheless, to compare results, the 1-week
period prevalence may be used in the future. Furthermore,
similar to the YSQ, the questionnaire should include a
question on point prevalence (pain today). A second
major limitation was that the participants were volun-
teers, which implies a selection bias. Therefore, the re-
sults of the study may not be generalized to the whole
Swiss adolescent population. Furthermore, although the
total number of participants was high, the sample size
of some categories became rather small, which might
have increased the risk for not detecting some associa-
tions (type II error).

Conclusions
Studies on adolescent spinal pain should report data on
pain frequency, intensity and localization. While the ex-
clusive information on pain intensity seems to be of less
importance, all adolescents who present with pain in more
than one spinal area or report frequent pain should be
followed carefully. Reduced balance with visual deprivation
(closed eyes) might be a physical indicator of a serious back
problem. To determine its relevance, however, this par-
ameter needs being followed in longitudinal studies.
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