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Background. Disability in adults with low back pain (LBP) is associated with
negative back pain beliefs (BPBs). Adult BPBs can be positively influenced with
education, resulting in reduced LBP disability. By late adolescence, the prevalence of
LBP reaches adult levels. The relationship among LBP experience, LBP impact, and
BPBs has not been investigated in late adolescence.

Objective. The aim of this study was to document unknown relationships among
LBP experience, LBP impact, and BPBs in 17-year-olds.

Design. A cross-sectional study design was used.

Methods. Adolescents (n�1,126) in the Raine Study provided full information on
LBP, LBP impact (sought professional advice or treatment, taken medication, missed
school or work, interfered with normal activities, interfered with physical activities),
BPBs, and a number of covariates.

Results. Back pain beliefs were more positive in participants with experience of
LBP (X�30.2, SD�5.6) than in those without experience of LBP (X�28.5, SD�5.1).
Individuals with LBP without activity modification impacts had more positive BPBs
than those with activity modification impacts, even after adjustment for mental
well-being and sex. The adjusted difference in BPBs between participants with
experience of LBP but no activity modification impacts and those reporting all 3
activity modification impacts was 2.9 points (95% confidence interval�1.7 to 4.2).
Participants with no activity modification impacts had more positive BPBs than those
with no experience of LBP (adjusted difference�2.2 points, 95% confidence inter-
val�1.4 to 2.9). More positive BPBs also were associated with female sex, lower body
mass index, higher family income, better 36-Item Short-Form Health Survey (SF-36)
Mental Health scale scores, and more positive primary caregiver beliefs.

Limitations. Cause and effect cannot be ascertained with the cross-sectional
design.

Conclusion. Differences in BPBs are associated with different levels of LBP
impact at 17 years of age. This finding provides a potential target for intervention
early during the life course.
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Low back pain (LBP) is one of
the most expensive health care
disorders,1 with indications that

costs are rising.2 For the majority
of these disorders, no pathoanatomi-
cal diagnosis can be made.3,4 In
response to these factors, there is
growing acceptance that LBP must
be considered from a biopsychoso-
cial perspective.4–6

There is strong evidence that for
a small group of patients, LBP
becomes disabling, whereas for
others, it does not.7 Understanding
the basis for LBP disability is a
research priority, as this small group
of patients results in a disproportion-
ate financial burden.8

Recent research has identified that
higher levels of disability in adults
with nonspecific chronic LBP are
associated with more negative back
pain beliefs (BPBs).9–12 In adults,
more negative BPBs also have been
associated with increased work
absenteeism and reduced work pro-
ductivity13–15 and with poorer long-
term outcomes.15,16 These findings
suggest that beliefs can be a signifi-
cant driver of LBP disability in adults.

Back pain beliefs are influenced by
culture,10 familial environment,17

professional training,10 pain experi-
ence,18 depression,19 education
level, perceived general health, work
absenteeism history, and LBP activity
limitation.20 Back pain beliefs can be
positively influenced with educa-
tion,21–23 and improvements in BPBs
are associated with reduced absen-
teeism and claims for LBP.23,24

Low back pain commonly develops
during adolescence, reaching adult
levels by the end of adolescence.25,26

For example, a systematic review
showed the lifetime prevalence of
LBP to be 17% at 12 years of age,
escalating to 60% at 18 years of age.25

Adolescent LBP also is a predictor of
adult LBP.27,28 Recent research has

identified that adolescent LBP often
is associated with impairments in
physical capacity and activities of
daily living, school absenteeism, and
care-seeking behaviors.29–31 For
example, 70% to 85% of 17-year-olds
with current LBP in the Raine longi-
tudinal study have reported care-
seeking and activity modification
behaviors, such as missing school,
related to the experience of LBP.31

To date, no research has investigated
whether LBP-related impacts and
disability are related to negative
BPBs in adolescents. Although vari-
ous psychosocial factors may be
related to development of disability
in adolescents with LBP,32 BPBs
were of interest in this study, given
the positive results from population-
based intervention studies targeting
BPBs specifically.21,22,24 If a relation-
ship between BPBs and disability can
be established in adolescence, tar-
geting BPBs at this time in the life
course may be even more advanta-
geous, as beliefs and behaviors
related to LBP may not be as
entrenched as they are in adulthood.
Hence, the objective of this study
was to establish the relationships
among the experience of LBP, report
of LBP impact, and BPBs in 17-year-
olds in Australia.

Method
A cross-sectional evaluation was per-
formed using 17-year-old adolescents
participating in the West Australian
Pregnancy Cohort Raine Study.33

The Raine Study
The Raine Study began as a preg-
nancy cohort with mothers recruited
from May 1989 to November 1991
(Figure). At birth, the Raine cohort
was characterized by a higher pro-
portion of high-risk births, a lower
proportion of fathers employed in
managerial positions, and a higher
proportion in professional positions
compared with the general Western
Australian population.34

Families of participants in the Raine
Study who completed the 17-year
follow-up were statistically com-
pared with population data of West-
ern Australian families with 15- to
17-year-old adolescents using Aus-
tralian Bureau of Statistics 2006
census data.35 Overall, the compari-
sons indicated that the participating
17-year-olds came from families that
were broadly representative of basic
demographic characteristics of the
population, but slightly higher with
regard to some indicators of socio-
economic status. In particular, a
higher proportion of Raine Study
families were urban dwelling (81.6%
versus 66.1%), lived in neighbor-

Raine Study Cohort at Birth
n=2,868

Raine Study Cohort at Age 17 y Who
Completed Questionnaire Data

n=1,299

Participants Attending Physical
Data Collection Session

n=1,251

Full Set of LBP Prevalence, Impact,
and Beliefs and Covariate Data

n=1,140

Figure.
Flow diagram of participant inclusion.
LBP�low back pain.
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hoods with a high socioeconomic
index (23.6% versus 20.6%), and
were couple families with both par-
ents employed (58.8% versus 54.6%)
and in managerial or professional
occupations (14.1% versus 8.0%),
and a lower proportion of Raine
Study families had a combined family
income of less than AUS$25,000
(7.9% versus 10.8%). Ethnicity is pre-
dominantly Caucasian (93%).

BPBs and LBP at 17 Years of Age
At the 17-year follow-up, 1,299 ado-
lescents independently completed a
paper questionnaire covering LBP
prevalence, LBP impacts, BPBs, the
36-Item Short-Form Health Survey
(SF-36), and work status (Figure).
Of these adolescents, 1,251 under-
went a physical examination, includ-
ing height and weight measure-
ments, and 1,234 completed a
computer-assisted questionnaire that
included questions about smoking
and drinking. At the 17-year follow-
up, Raine Study adolescents’ primary
caregivers also were invited to com-
plete a separate questionnaire, per-
formed independently of any of
the adolescent data collections
(n�1,402). A single primary care-
giver provided information on:
(1) family income for 88.9%
(n�1,013) and (2) their own (ie,
primary caregiver) BPBs for 86.1%
(n�982) of those adolescents with
self-report data used in this report
(n�1,140).

Ethical approval was granted from
the appropriate institutional bodies.
Participants’ guardians provided
consent.

LBP Prevalence and Impacts
With regard to prevalence, partici-
pants were asked “Have you ever
had LBP (anywhere in the shaded
area)?,” with the area on the body
diagram from the level of the 12th
thoracic vertebra to the inferior glu-
teal fold shaded.36 Low back pain
impacts were assessed in 2 domains:

care seeking and activity modifica-
tion. Low back pain impacts related
to care seeking were assessed in 2
aspects ascertained from the fol-
lowing questions36–38: (1) “Have you
ever sought health professional
advice or treatment for LBP?” and
(2) “Have you ever taken medica-
tion to relieve the LBP?” Low back
pain impacts related to activity
modification were assessed in 3
aspects36 from the following ques-
tions: (1) “Have you ever missed
school or work due to the LBP?,”
(2) Has the LBP ever interfered with
your normal activities?,” and (3) “Has
the LBP ever interfered with recre-
ational physical activities (eg, sports,
walking, cycling)?” Responses to
these questions were either “yes” or
“no.” To further explore relation-
ships between BPBs and activity
modification impacts, a count vari-
able indicating number of “yes”
responses to LBP activity modifica-
tion impacts reported was derived.

BBQ
The Back Beliefs Questionnaire
(BBQ) was used to assess beliefs
related to the future course of back
pain.15 The questionnaire has 14
items, with only 9 items used to pro-
vide a score. The questionnaire has
been reported to have good test-
retest reliability (intraclass correla-
tion coefficient�.87) and good inter-
nal consistency (Cronbach ��.7).15

Scores range from 9 to 45, with
lower scores indicating more nega-
tive beliefs. If a participant was
missing 1 item, it was imputed from
the average of the other 8 items,
but no score was calculated for those
participants missing more than 1
item. Although most extensively
used in adults, the BBQ has been
used in a cohort with individuals as
young as 16 years20 (the adolescent
data were merged with adult data
and not reported separately) and in
another cohort of young adults.10

Item 2 was reworded to “Back trou-
ble will eventually stop you from par-

ticipating in physical activity,” as
opposed to “stop you from working”
to suit sample age.

The mean difference in the BBQ
scores of more than 2 points can be
considered meaningful, given that a
change of this magnitude is asso-
ciated with reduced LBP disability
and workers’ compensation costs.24

A similar criterion for meaningful
change in BBQ scores was been
adopted in a clinical trial.19 In the
current study, 1,140 of 1,299 par-
ticipants had valid data for LBP prev-
alence, LBP impact, and BBQ total
score (Figure).

Covariates
Covariates considered for this study
(Tab. 1) were selected based on anal-
ogous constructs used in 2 previous
studies.12,19 The Mental Health scale
of the SF-3639 was used to adjust for
the possible confounding of negative
affect, which potentially could be
associated with both poor BPBs and
the likelihood to report impact from
LBP. The scale was normalized to
have a mean of 50 and a standard
deviation of 10, based on 1998 gen-
eral US population scores.40 Smoking
and alcohol intake in the previous
12 months were assessed on a
dichotomous scale (yes/no) with the
question: “Have you used alcohol/
cigarettes in the past 12 months?”
Confidential self-report of adoles-
cent drug use via a simply worded,
closed-ended question is accepted
to have adequate reliability and valid-
ity.41,42 Family income was assessed
by the question: “What is your total
family income (before tax) per year
now (include income from invest-
ments, rent assistance, maintenance,
family supplement, and so on)?”
Work status was assessed on a
dichotomous scale by the question:
“Do you currently have a full-time or
a part-time job of any kind (exclud-
ing home duties)?” Body mass index
(BMI) was calculated from height
and weight measures.
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Statistical Methods
Six separate linear regression models
were used to estimate differences
in BBQ scores among LBP impact
groups (ie, no LBP, LBP and no
report of specific impact, and LBP
and report of specific impact)
(Tab. 2) for the 5 impacts sepa-
rately and among groups defined
by the derived variable “number of
LBP activity modification impacts”
(Tab. 2). Linear regression also
was used to quantify associations
between BBQ scores and covariates
(Tab. 1). Models were checked for
linearity of effects and absence of
influential outliers by standard meth-
ods, including examination of resid-
ual plots and influence statistics
such as delta-betas and Cook’s dis-
tance. Final models for BBQ differ-
ences in relation to LBP impacts

were adjusted for female sex and
SF-36 Health Survey Mental Health
scale scores (n�1,126) in order to
maximize precision of estimates, as
the patterns of missing data from
the 4 separate sources (computer-
assisted and paper questionnaires,
physical examination, and primary
caregiver questionnaire) resulted
in the number for analysis being
reduced to 787 when a full model
containing all covariates was
reported. The absence of confound-
ing influence of other variables con-
sidered in this study was checked
by confirming that the percentage
change in the coefficients of interest
(ie, LBP groups) from the unadjusted
models compared with the model
including the potential confounder
was less than 20%.43 Statistical anal-
ysis was performed with Stata/IC ver-

sion 10.1 for Windows (StataCorp
LP, College Station, Texas).

Results
Table 1 presents the characteristics
of the participants for all variables
considered in this study and the asso-
ciation of each variable with BBQ
score. A higher BBQ total score, indi-
cating more positive BPBs, was asso-
ciated with female sex (P�.001),
lower BMI (P�.05), higher family
income (P�.01), better SF-36 Mental
Health scale scores (P�.001), and
higher primary caregiver BBQ total
score (P�.001) (Tab. 1).

The mean BBQ total score for par-
ticipants who reported experiencing
LBP was 30.2 (SD�5.6), which was
significantly higher than the mean
BBQ total score of 28.5 (SD�5.1)

Table 1.
Univariable Associations of Back Beliefs Questionnaire (BBQ) Scores With Adolescent-Reported and Primary Caregiver–Reported
Variablesa

Covariate

Covariate n
(%) or X

(SD)
Regression
Coefficientb 95% CI P R2

Adolescents

Age, y (n�1,140) 17.0 (0.2) �0.72 �2.01 to 0.56 .27 .011

Female sex (n�1,140) 614 (53.9%) 1.16 0.53 to 1.79 �.001 .012

BMI, kg/m2 (n�995) 22.8 (4.4) �0.08 �0.15 to 0.00 .05 .004

Smoked in previous 12 mo
(n�949)

313 (40.0%) �0.55 �1.26 to 0.15 .13 .002

Consumed alcohol in
previous 12 mo (n�949)

846 (89.2%) 0.14 �0.93 to 1.21 .79 .000

Worked (full or part-time)
(n�1,135)

657 (57.9%) �0.15 �0.80 to 0.49 .64 .000

SF-36 Mental Health scale
norm-based summary
score (n�1,135)

48.8 (9.2) 0.09 0.05 to 0.12 �.001 .023

Primary caregivers

Family income (n�1,013)

$40,000 or less 172 (17.0%) 0.41 0.10 to 0.71 .01 .007

$40,001–$70,000 216 (21.3%)

$70,001–$104,000 273 (27.0%)

$104,001 or more 352 (34.7%)

BBQ score (n�982) 29.3 (5.4) 0.16 0.11 to 0.21 �.001 .037

a 95% CI�95% confidence interval, SF-36�36-Item Short-Form Health Survey questionnaire, BMI�body mass index.
b Regression coefficient represents the increase or decrease (if negative value) in BBQ scores for either (1) a 1-unit increase in continuous or ordinal variables
or (2) the group difference for categorical variables (with the contrasted group indicated by the row label).
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for those who reported never expe-
riencing LBP (mean difference�1.6
points, 95% confidence interval
[CI]�1.0 to 2.3, P�.001).

The percentages of all participants
reporting an aspect of care-seeking
impact and activity modification
impact are reported in Table 2.
Among those participants with expe-
rience of LBP, there were no mean
differences in beliefs between those
who did or did not report care-
seeking impacts, but participants
who reported no activity modifi-
cation impacts had significantly
more positive beliefs than those who
reported these impacts (mean differ-
ences�1.3 to 2.6 points, P�.001 to
.005) (Tab. 2).

More positive BPBs were still associ-
ated with negative report of activity

modification impacts in participants
with LBP after adjustment for female
sex and SF-36 Mental Health scale
scores (n�1,126). Interaction effects
between sex and LBP impact vari-
ables were tested, but none were
found to be close to statistical signif-
icance (all P�.10), meaning there
was no evidence that the association
between LBP activity impacts and
BPQ was of a different strength or
direction for male versus female par-
ticipants. Specifically, after account-
ing for differences in BBQ due to
sex and SF-36 Mental Health scale
scores, participants reporting LBP
with no missed school or work due
to LBP were estimated to have scores
2.4 points higher (95% CI�1.3 to
3.5, P�.001) than those of partici-
pants reporting LBP with absence
from school or work. Participants
reporting LBP without interference

with normal activities were esti-
mated to have scores 1.7 points
higher (95% CI�0.8 to 2.6, P�.001)
than those of participants reporting
LBP with interference with normal
activities. Participants reporting LBP
without interference with physical
activities were estimated to have
scores an average of 1.1 points
higher (95% CI�0.2 to 1.9, P�.02)
than those of participants reporting
LBP with interference with physical
activities.

To further explore relationships
between BPBs and activity modifi-
cation impacts, a count variable
indicating number of LBP activity
modification impacts reported was
derived. Of all participants, 571
(50.5%) reported no history of LBP,
261 (23.1%) reported previous
LBP with no activity modification

Table 2.
Means (SD) of Back Beliefs Questionnaire (BBQ) Scores for (1) Participants Reporting No Low Back Pain (LBP) Ever (n�571) and
Those Reporting LBP (n�569) With and Without Each Impact and (2) Count of Activity Modification LBP Impactsa

Impacts No LBP

LBP

P b

Experience of Impact

No Yes

Care-seeking impacts

Sought professional advice
or treatment, yes:
n�216 (19.0%)

28.5 (5.1) 30.0 (5.7)c 30.3 (5.6)c �.001

Taken medication, yes:
n�194 (17.0%)

28.5 (5.1) 30.2 (5.6)c 30.0 (5.7)c �.001

Activity modification impacts

Missed school or work,
yes: n�113 (9.9%)

28.5 (5.1) 30.7 (5.6)c,d 28.1 (5.5) �.001

Interfered with normal,
activities, yes: n�220
(19.4%)

28.5 (5.1) 30.9 (5.5)c,d 29.0 (5.7) �.001

Interfered with physical
activities, yes: n�261
(23.0%)

28.5 (5.1) 30.7 (5.5)c,d 29.5 (5.7)c �.001

Number of Activity
Modification Impacts

in Participants
Reporting LBP

No LBP
n�571

(50.5%)

0
n�261

(23.1%)

1
n�98

(8.7%)

2
n�111
(9.8%)

3
n�90

(8.0%) P

28.5 (5.1) 30.8c,e (5.6) 31.1c,e (5.3) 29.9c,e (5.3) 27.5 (5.8) �.001

a Lower score indicates poorer beliefs.
b Omnibus P value for unadjusted differences between groups (ie, test of all group means being equal).
c Significantly different from “No LBP.”
d Significantly different from “LBP Experience of Impact Yes.”
e Significantly different from “3.”
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impacts, and 98 (8.7%), 111 (9.8%),
and 90 (8.0%) reported LBP with 1,
2, or 3 activity modification impacts,
respectively. This derived count vari-
able also was significantly associated
with BBQ scores (Tab. 2). In par-
ticipants with experience of LBP,
this variable displayed an approxi-
mately linear decrease in BBQ scores
with increasing count of activity
modification impacts (Tab. 2). The
unadjusted difference in beliefs (ie,
without accounting for sex and SF-36
Mental Health scale scores) between
participants with experience of LBP
but no activity modification impacts
and those reporting all 3 activity
modification impacts was 3.4 points
(95% CI�1.9 to 4.5, P�.001).

Table 3 presents the multivariable
regression model for BBQ scores
and count of activity modification
impacts, adjusting for sex and SF-36
Mental Health scale scores (n�
1,126). Count of LBP activity modifi-
cation impacts reported remained
significantly associated with BBQ
scores, with adjusted estimates simi-
lar to unadjusted estimates (Tab. 3),
meaning that LBP activity modifica-
tion impacts were uniquely associ-
ated with lower BBQ scores regard-
less of sex or SF-36 Mental Health
scale scores. The adjusted difference
in beliefs between participants with
experience of LBP but no activity
modification impacts and those
reporting all 3 activity modification
impacts was 2.9 points (95% CI�1.7
to 4.2, P�.001). Participants with
LBP but no activity modification
impacts had more positive BPBs
than those with no experience of
LBP (adjusted difference�2.2 points,
95% CI�1.4 to 2.9, P�.001). Differ-
ences also are reported as standard
deviation change in BBQ scores
expected between reference group
“LBP with 0 impacts” and group of
interests (see bStdY, Tab. 3). The
adjusted R2 value for the multivari-
able model was .08, meaning that an
estimated 8% of the variation in BBQ

scores may be explained by the vari-
ables used in the model, namely sex,
SF-36 Mental Health scale scores, and
LBP impact count.

Discussion
Low back pain was a common expe-
rience in this cohort of 17-year-olds,
with 50% of the participants having
experienced LBP (Tab. 2). This
finding is consistent with previous
findings that by late adolescence,
the prevalence of LBP reaches adult
levels.25,27,28 Low back pain also has
a significant impact for a substantial
proportion of adolescents.31 This
impact includes care-seeking behav-
iors, school or work absenteeism,
and activity interference, suggesting
LBP in adolescence is not trivial and
should be the target of both preven-
tion and management strategies.

Covariates of BPBs
More positive BPBs in this study
were associated with female sex,
lower BMI, higher family income,
higher SF-36 Mental Health scale
scores, and higher primary caregiver
BBQ scores. The influence of educa-
tional level on BPBs was previously
reported20 and was related to higher

socioeconomic status (similar to
the family income relationship in
this study). The previously reported
small effect of negative psychologi-
cal factors (fear of pain, depression)
with BPBs19 is consistent with our
finding of reduced SF-36 Mental
Health scale scores, which includes
similar constructs such as depressed
mood. Primary caregiver BBQ scores
as an influencing factor are consis-
tent with familial shaping of beliefs
where primary caregiver beliefs and
pain behaviors can be transferred
to their dependents.10 Other factors
may include culture, peers, media,
and health care provider interac-
tions. The shaping of BPBs is likely to
be complex and multifactorial and to
occur over the life course.

BPBs
The BPBs of adolescents were simi-
lar to those reported for adult pop-
ulations13,22 suggesting BPBs are
already established in late adoles-
cence and, therefore, are worthy of
consideration in understanding the
life course development of LBP dis-
ability. There are no other reports of
the BPBs of adolescents or children

Table 3.
Multivariable Regression Model for Back Beliefs Questionnaire (BBQ) Scores
(n�1,126)a

Independent Variable
Regression
Coefficient 95% CI bStdYb P

Female sex 1.5 0.8 to 2.1 0.27 �.001

SF-36 Mental Health scale score 1.0c 0.7 to 1.4 0.19 �.001

LBP impact count

No LBP �2.2 �1.4 to �2.9 �0.39 �.001

LBP with 0 impacts (ref)

LBP with 1 impact 0.3 �0.9 to 1.5 0.05 .631

LBP with 2 impacts �0.7 �1.9 to 0.5 �0.13 .227

LBP with 3 impacts �2.9 �4.2 to �1.7 �0.54 �.001

a 95% CI�95% confidence interval, SF-36�36-Item Short-Form questionnaire, LBP�low back pain.
b bStdY�standard deviation change in BBQ scores expected between reference group “LBP with 0
impacts” (ref) and group of interest. For example, the BBQ scores of participants with LBP with 3
impacts are expected, on average, to be 0.54 of a standard deviation lower than those of participants
with LBP with 0 impacts.
c Regression coefficient represents expected increase in BBQ score for 10-point increase in SF-36
Mental Health scale score.
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with which to compare the beliefs of
the current sample.

Overall, adolescents who had never
experienced LBP had lower BBQ
scores than those who had experi-
enced LBP. Similar results were
found in other adult studies,9,10,13

although not in all studies.12,20 This
finding highlights the generally more
pessimistic BPBs within the adoles-
cent population who do not experi-
ence LBP, which may reflect broad
societal beliefs regarding the conse-
quences of LBP. This finding poten-
tially highlights a population at risk
for developing disability if they
experience LBP in the future and
will be the focus of our longitudinal
research. What also is interesting is
the finding of different levels of
BPBs for those with LBP, based on
the activity modification and school/
work absenteeism impacts, which is
discussed below.

Care-Seeking Impacts
In participants who had experienced
LBP, beliefs were not different
between those who responded “no”
or “yes” to having specific impacts
related to care-seeking behaviors
(ie, seeking professional help, taking
medication) (Tab. 1). To our knowl-
edge, this is the first study to show
this finding in an adolescent or
adult cohort. In previous work, we
found that LBP-related behaviors
changed over time, with nursing
students reporting activity modifi-
cation behaviors in response to LBP
and with graduate nurses reporting
greater care-seeking behavior (ie,
medication use).38 Back pain beliefs
were not a variable in that study,
but are known to change over
time21 and potentially could be
linked to changes in care-seeking
behaviors over time. Longitudinal
data are needed to assess the stability
of beliefs from adolescence to adult-
hood and their relationship to care-
seeking behaviors.

Activity Modification Behaviors
For all 3 activity modification
behavior impacts, participants who
had experienced LBP and who
responded “no” to these specific
impacts had significantly higher BBQ
scores than those who responded
“yes” or those who had never expe-
rienced LBP (Tab. 2). That these
findings stand even when adjusted
for sex and SF-36 Mental Health
scale scores suggests that BPBs are
importantly and independently asso-
ciated with adolescent LBP activity
modification impacts. This finding
is consistent with recent research
investigating BPBs in working-age
individuals that showed LBP impact
on activity to be a significant corre-
late of BPBs.20

Participants with no activity modifi-
cation impacts, or a low cumulative
count of these impacts, had more
positive beliefs than those who had
never experienced LBP (Tab. 2).
Those with the highest cumulative
count of impacts (ie, the most dis-
ability) had more negative BPBs,
which is consistent with the finding
of lower BBQ scores being associ-
ated with higher levels of disability
in adults with LBP, independent of
pain intensity levels.9,12 As this study
was cross-sectional, the directional-
ity of these relationships could not
be ascertained. It is possible that
when the experience of LBP is asso-
ciated with no impact or low impact,
it may have a positive influence on
beliefs, whereas high disability levels
may result in more negative beliefs.
However, it also is possible that
more positive or more negative
beliefs may influence activity-related
behavior, and it is certainly plausible
that effects may exist in both direc-
tions. Future prospective studies
within this cohort are planned to
investigate this relationship further.

Interestingly, the BBQ scores for par-
ticipants who had never experi-
enced LBP were on par with those of

participants who reported all 3 activ-
ity modification behaviors (Tab. 2). It
may be that interventions aimed at
modifying BPBs should be targeted at
these 2 groups for maximum impact
and cost-effectiveness.

The impacts related to lower BBQ
scores in this study are associated
with long-term negative conse-
quences. For example, school absen-
teeism has been associated with
reduced academic achievement,
reduced social interaction, and
reduced participation in the work-
force.44 Development of activity
modification behaviors during ado-
lescence may well be a pathway to
disabling LBP in adulthood, a prem-
ise worthy of further longitudinal
investigation.

Limitations
Covariates associated with BBQ
scores in this study accounted for
a small but meaningful amount of
variability in BPB scores45 (see R2,
Tab. 2), as the multivariable model
R2 was .08. This magnitude of R2

is above the recommended mini-
mum effect size, representing a
“practical” effect for social science
data.45 It is extremely likely that fac-
tors other than those considered in
this study also are important cor-
relates of BPB scores and may
include culture, peers, media, and
health care provider interactions.
Assessing covariates as continuous
rather than dichotomous variables
may increase power in future
studies.

Back pain beliefs were assessed
with the BBQ, which has been
used to assess beliefs related to
the future course and consequent
inevitability of back pain.15 This is a
specific aspect of an individual’s
belief system. We acknowledge that
other aspects of an individual’s belief
system (eg, fear-avoidance beliefs)
will contribute to pain perception,
pain behavior, and disability.46,47
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Back pain beliefs and fear-avoidance
beliefs have recently been shown to
independently relate to poor progno-
sis in people with LBP.11

We also acknowledge that BPBs
may be established prior to the age
of 17 years, and future investigations
of BPBs in early adolescence are war-
ranted. However, most Australian
17-year-olds are completing their
last year of high school. Therefore,
after this time, other strong influ-
ences on beliefs, especially occupa-
tional influences, may become more
important. Furthermore, at 17 years
of age, enough of the cohort have
experienced LBP. This age thus rep-
resents an ideal time to understand
the culmination of preadult influ-
ences, with a view to targeting
beliefs before adulthood.

In addition to the limitations of
a cross-sectional design already
described, we acknowledge that the
size of a clinically meaningful differ-
ence in BBQ scores for adolescents
is not yet clear. The minimum clini-
cally important difference is likely to
be context specific rather than a
fixed number.48 The available evi-
dence from an Australian population-
based intervention to change beliefs
about back pain22 shows that a dif-
ference in adults of 1.9 points on the
BBQ was associated with the clini-
cally meaningful differences of a
decrease in workers’ compensation
claims for back pain of approxi-
mately 15%, and a reduction in med-
ical costs of 20% per claim. Results
from a study of US soldiers19 suggest
that a change of 1.3 points on the
BBQ, which corresponded to an
effect size of 0.18, is possible with an
educational intervention and that
this same educational intervention
was associated with a decrease in the
incidence of LBP, resulting in medi-
cal care seeking.49 The authors pos-
tulated that this positive shift in
beliefs in individuals who are pain
free may have decreased the likeli-

hood of seeking care when LBP was
subsequently experienced, but
acknowledged they did not have the
data to directly validate this hypoth-
esis.49 The differences between LBP
impact groups of 2.2 and 2.9
observed in the current study are
similar in magnitude to the differ-
ences found in these studies of
adults. The differences correspond
to effect sizes of 0.39 and 0.54,
respectively, which have been inter-
preted as small and moderate,
respectively.50 In adolescents, even
smaller changes in BBQ scores may
be important at a population level,
given the potential for changes over
the remaining life course.

Clinical Practice Implications
The results of this study highlight
the need for considering BPBs in
the clinical context of assessment,
management, and prevention of
LBP in adolescents. A number of sim-
ple, valid, multidimensional screen-
ing questionnaires are currently
available for use in assessing BPBs
and beliefs regarding fear of move-
ment and the future consequence of
LBP.51,52 These tools can alert clini-
cians to question patients with LBP
regarding their beliefs about LBP,
fear of movement, and concerns
for the future, as well as to target
management at these factors within
a cognitive-behavioral framework.
This approach is consistent with
recent calls to direct management at
psychosocial risk factors known to
enhance disability and adopt a more
cognitive functional approach to
management of LBP disorders.53,54

There is growing evidence of the
efficacy of this approach in both the
management51 and prevention49 of
LBP disorders in adults. Screening
tools should augment the clinical
examination.55,56 However, it is our
experience that beliefs are not
always considered in clinical exami-
nations of spinal pain disorders.
Although documentation of behav-
iors and disability is common in the

clinical examination, it is frequently
conceptualized within a biomedical
framework.4,54 Assessment of beliefs
inherent to the BBQ can be assessed
with direct questioning of future
expectations and thoughts on
required management. Broader
aspects of beliefs also can be ascer-
tained by questioning patients
regarding their thoughts about the
cause of their disorder and about
specific issues such as fear as it may
relate to the patient’s presentation.
In the clinical context, findings from
screening tools and clinical ques-
tioning must be interpreted in light
of an individual’s presentation and
behaviors.

The finding of negative BPBs in
the group without LBP highlights
the opportunity for broad early
education in schools regarding an
evidence-based understanding of
LBP and its future consequences
to combat pessimistic societal views
regarding LBP. However, to date, lit-
tle research has documented target-
ing adolescents at a critical time in
their life course when the presence
of disabling LBP emerges.54

Conclusion
This study demonstrates a relation-
ship between BPBs and the impact
of LBP at 17 years of age. Adoles-
cents with LBP who had more nega-
tive BPBs had higher LBP impacts
(greater activity interference and
absenteeism from school or work)
than those with more positive BPBs.
In addition, adolescents without the
experience of LBP had more nega-
tive BPBs, highlighting a large group
potentially at risk of disability. The
differences in BBQ scores observed
were of a magnitude associated
with reduced LBP disability and
workers’ compensation costs in a
study of adults.24 We recommend
that BPBs should be routinely
assessed and targeted in both the
management and prevention of ado-
lescent LBP disorders.
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