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Background. Back pain beliefs (BPBs) are an important modifiable factor related
to disability associated with low back pain (LBP). Back pain beliefs have not been
characterized in baby boomers, a group at risk for decreased activity levels and
reduced productivity.

Objective. The aims of this study were: (1) to identify factors related to BPBs and
(2) to evaluate the association between LBP disability and beliefs.

Design. A cross-sectional survey of community-dwelling baby boomers (born
1946–1964) was conducted.

Methods. Nine hundred fifty-eight baby boomers (mean age�56.2 years) partic-
ipating in the Busselton Healthy Aging Study provided their history of LBP, BPBs, LBP
behaviors related to care seeking (taking medication, seeking professional help) and
activity modification (missing work, interference with normal activities, interference
with recreational activities), LBP-related disability, and additional covariates with
known associations with BPBs. Regression analyses were used to: (1) identify factors
associated with more positive beliefs and (2) test the association between more
positive BPBs and lower LBP disability, independent of other correlates of BPBs.

Results. More positive BPBs were associated with younger age, better mental
well-being, and higher income, whereas more negative BPBs were associated with
receiving sickness or disability benefits and the experience of LBP in the previous
month. In participants who reported experiencing LBP within the previous month,
more positive BPBs were associated with lower disability scale scores and a decreased
probability of interference with usual activities, independent of pain intensity, age,
mental well-being, income, and employment status.

Limitations. Cross-sectional analysis limits assessment of causality.

Conclusions. Poorer BPBs were associated with greater disability. Characteriza-
tion of the relationships between BPBs and LBP-associated behaviors and disability in
baby boomers can assist in developing interventions to improve activity participation
and productivity, potentially reducing the burden of LBP in this age group.
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Globally, low back pain (LBP)
has been the leading cause of
disability for at least the last

decade.1,2 Contemporary thinking
suggests disability with LBP is related
to a complex interaction of biopsy-
chosocial factors,3–5 with cognitive
factors such as beliefs identified as
an important determinant of both
disability and the experience of pain.

There is growing interest in the role
of beliefs regarding LBP, as beliefs
and expectations can modulate
(facilitate or inhibit) pain responses
in the brain6,7 and are central drivers
of behavior8,9 and recovery.10 Beliefs
and expectations are processed
through interactions in multiple
areas of the brain, including the dor-
solateral prefrontal cortex, orbito-
frontal cortex, insula, cingulate, and
thalamus.6

There are multiple belief constructs
potentially important for consider-
ation in LBP. These constructs
include beliefs related to: (1) the
cause, nature, and meaning of the
disorder; (2) the future course of the
disorder; (3) the consequence,
effects, and impact of the disorder;
and (4) treatment, “cure,” and con-
trol.8,11,12 Beliefs in each of these
constructs have the potential to pos-
itively or negatively influence pain,
disability, and coping. Beliefs can be
assessed at a clinical level by direct
questioning or through the use of
validated questionnaires. Perhaps
the most recognized beliefs in mus-
culoskeletal pain relate to fear avoid-
ance or kinesiophobia.13–15 Higher
levels of fear-avoidance beliefs are a
negative prognostic factor for LBP
outcomes16 and are an important
consideration in the management of
LBP.17,18

Another aspect of beliefs related to
LBP is the future course and inevita-
bility of back pain,19 commonly
referred to as back pain beliefs
(BPBs). The Back Beliefs Question-

naire (BBQ) was developed to assess
these beliefs.19 The BBQ contains
items such as “Back trouble may
mean you end up in a wheelchair”
and “Later in life, back trouble gets
progressively worse.” Back pain
beliefs have been shown to be influ-
enced by the individual’s sex, cul-
ture, familial environment, profes-
sional training, education level,
mental health, perceived general
health, work absenteeism history,
pain experience, and LBP activity
limitation.20–25 Additionally, increased
interest in the role of BPBs has
occurred following findings that
more negative BPBs are linked to
higher levels of disability,22,24–27

work absenteeism, and reduced pro-
ductivity.19,28,29 There is also some
evidence that interventions to
improve BPBs may positively influ-
ence these outcomes,23,30 although
this finding is not universal.28 Fear-
related beliefs and BPBs have been
identified as independent constructs
in terms of influence on LBP
prognosis.27

The baby boomer generation refers
to individuals born between 1946
and 1964 following increased birth
rates after World War II, particularly
in the so-called Western countries of
Europe, North America, and Austra-
lia and New Zealand. Key strategies
in meeting the societal needs of the
baby boomer generation now and
into the future include promotion of
active lifestyles and community par-
ticipation due to the positive effects
these strategies have on health and
well-being.31–33 As a specific exam-
ple of community participation, the
Australian government’s strategy has
focused on increasing workforce
participation of baby boomers as
part of an overall strategy to increase
productivity.34 Given the high bur-
den of LBP and the links among
BPBs, activity, and productivity,
addressing BPBs may be a useful
strategy to improve activity and pro-
ductivity in baby boomers. Before

this strategy can be implemented, a
characterization of baby boomer
BPBs is needed. Characterization of
this nature may assist in identifying
vulnerable or at-risk individuals for
targeted interventions.24,35

Characterization of BPBs in baby
boomers (current age�49–67 years)
is currently limited, with most stud-
ies assessing BPBs in younger
cohorts, in cohorts with wide age
ranges without consideration of spe-
cific age ranges,27 or in a single-sex
cohort.25 Thus, the first aim of this
study was to evaluate the BPBs
(related to the future course and
inevitability of back pain) of baby
boomers and identify factors related
to more negative beliefs of this
nature. Consistent with previous
findings,24 we hypothesized that
more negative BPBs would be
related to male sex, older age, higher
body mass index, smoking, poorer
mental well-being, lower income,
not being employed, and experienc-
ing LBP.

Understanding the relationship
between BPBs and LBP disability in
baby boomers with LBP could pro-
vide additional insight into keeping
this age group active and produc-
tive.31–33 Therefore, the second aim
of the study was to evaluate the asso-
ciation between BPBs and LBP dis-
ability, controlling for potential con-
founding variables. We hypothesized
that more negative BPBs would be
related to increased levels of LBP dis-
ability, consistent with associations
between more negative BPBs and
accumulated LBP-related activity
modification behaviors we have pre-
viously found in 17-year-olds.24

Method
Participants
A cross-sectional evaluation of BPBs
was performed using data from baby
boomers in the Busselton Healthy
Aging Study (BHAS).36 The BHAS is
part of the broader Busselton Health
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Study that has successfully con-
ducted repeated cross-sectional sur-
veys of adults in the shire of Bussel-
ton, Western Australia, from 1966 to
2009, with participation rates rang-
ing from 64% to 91%.37 The current
survey targeted all noninstitutional-
ized adults born from 1946 to 1964
who resided in the shire and were
listed on the electoral roll. Order of
invitation to participate was random-
ized, with recruitment efforts
focused on sequential, random 10%
sample draws. Participants under-
went a comprehensive clinical
assessment and completed a self-
administered questionnaire encom-
passing a wide range of health mea-
sures and conditions.36

Data from the first 1,004 participants
who completed the survey between
May 2010 and July 2011 were used in
this analysis. This procedure was
based on previous consideration of
the power of a data set used for a
similar study of 17-year-olds24 and
the fact that these individuals repre-
sented a random sample.36 Further-
more, initial analysis of health risk
factors of the first 300 participants
demonstrated prevalence rates equal
to those reported for the general
Australian population, supporting
the representativeness of the sam-
ple.36 By mid-2015, it is expected
that data collection will be com-
pleted for more than 4,300 baby
boomers (or 64% of the 6,690 indi-
viduals listed on the 2010 electoral
roll), with longitudinal follow-up
studies of this cohort planned to
commence every 5 years.

Back Pain Beliefs Questionnaire
The BBQ is a 14-item questionnaire,
with 9 items ranked on a 5-point
scale and used to calculate a final
score from 9 to 45.8,19 If there was
one missing response, a score was
imputed from the remaining
responses. No score was calculated
for individuals missing 2 or more
responses. Higher scores are equated

Table 1.
Descriptive Statistics for All Study Measuresa

X (SDa) or n (%)

All Participants (n�958)

Back Beliefs Questionnaire 29.1 (6.4)

Sex

Female 517 (53.6)

Age (y) 56.1 (5.4)

Body mass index (kg/m2) 28.0 (4.8)

Mental well-being (SF-12 MCS) 52.0 (8.7)

Smoking

Never smoked 483 (50.4)

Previous smoker 382 (39.9)

Present smoker 93 (9.7)

Income

�$20,000 42 (4.4)

$20,001–$40,000 168 (17.5)

$40,001–$60,000 159 (16.6)

$60,001–$80,000 129 (13.5)

$80,001–$100,000 121 (12.6)

�$100,000 205 (21.4)

Declined to answer 134 (14.0)

Employment

Retired 134 (14.0)

Workingb 774 (80.8)

Sickness/disability 36 (3.8)

Unemployed 14 (1.5)

LBP

No LBP ever 125 (13.1)

No LBP in previous month 347 (36.2)

LBP in previous month 486 (50.7)

Participants with LBP in previous month (n�486)

LBP disability (ODI) (median, IQR) 12 (6, 20)

Seeks professional care 270 (55.6c)

Uses medications 198 (40.7c)

Misses school or work 29 (6.0c)

LBP interferes with normal activities 182 (37.5c)

LBP interferes with physical activities 225 (46.3c)

Current pain level (VAS) 4.2 (2.2)

a SF-12 MCS�12-Item Short-Form Health Survey mental component summary, LBP�low back pain,
ODI�Oswestry Disability Index, IQR�interquartile range, VAS�visual analog scale.
b Includes paid work, self-employed, home duties, caregiver role, and voluntary work.
c Denominator is 486 participants with LBP in previous month.
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with more positive beliefs. There is
no established cutoff score for what
may equate to “good” or “poor”
BPBs. However, a mean difference of
2 points can be considered clinically
relevant,23 as a change of this
amount is associated with reduced
LBP work absenteeism and a reduc-
tion in workers’ compensation costs
associated with LBP.38 The BBQ has
been reported to have good test-
retest reliability (intraclass correla-
tion coefficient�.87) and good inter-
nal consistency (Cronbach ��.7).19

These results have been supported
by more recent findings.20

LBP Prevalence
The prevalence of LBP was based on
questions modified from the Nordic
questionnaire.24,39 Participants were
asked, “Have you ever had low back
pain?” This question was accompa-
nied by a diagram with the low back
indicated by a shaded area from the
level of the 12th thoracic vertebra to
the inferior gluteal folds. Participants
also were asked, “Has your low back
been painful at any time in the last
month?” From these 2 questions, 3
mutually exclusive groups were for-
mulated: (1) no LBP ever, (2) past
history of LBP but no LBP in the
previous month, and (3) LBP in the
previous month. If participants indi-
cated having had LBP in the previous
month, they were asked to rate the
intensity of pain experienced in the
last week on a numerical rating scale
from 0 to 10.

Disability and LBP-Related
Behaviors
The Oswestry Disability Index
(ODI)40 was included as a specific
measure of low back–related disabil-
ity. The ODI is one of the most com-
monly used disability outcome mea-
sures in LBP and has been
recommended for assessing function
in people with LBP based on its
established validity and reliability.41

Scores range from 0 (no disability) to
100 (maximum disability).

Low back pain–related care-seeking
behaviors were ascertained from par-
ticipants’ responses to 2 ques-
tions24,39,42: (1) “Do you usually seek
health professional advice or treat-
ment for your low back pain?” and
(2) “Do you usually take medication
to relieve your low back pain?” Low
back pain–related activity modifica-
tion behaviors were ascertained
from their responses to 3 ques-
tions24,39: (1) “Do you usually miss
work due to your low back pain?” (2)
“Does your low back pain usually
interfere with your normal activi-
ties?” and (3) “Does your low back
pain usually interfere with recre-
ational physical activities (eg, sports,
walking, cycling)?” Responses to
these questions were either “yes” or
“no.”

BPB Correlates
Factors investigated as correlates of
BPB were selected based on previ-
ously determined constructs related
to BPB23–25 and availability in the
BHAS data set. We identified associ-
ations among male sex, higher body
mass index, and lower family income
and more negative BPB in young
adults and considered them impor-
tant constructs to include in the cur-
rent analysis.24 We included age as a
correlate given the range available in
the sample of baby boomers. The
Mental Health scale of the 12-Item
Short-Form Health Survey (SF-12),
version 2,43 was used as a measure of
mental well-being, which has previ-
ously been correlated with BPBs.24

The scale was normalized to have a
mean of 50 and a standard deviation
of 10 based on 1998 general US pop-
ulation scores.44 Smoking also has
been identified as a correlate of
poorer BPBs in young adults24 and
might relate to underlying constructs
of beliefs and negative health behav-
iors. Workforce participation
(employment status) was included
given the relationships between
beliefs and work productivity19,28,29

coupled with the notion of the pos-

itive effect of work on overall well-
being and outlook.45,46

Data Analysis
Descriptive statistics were calculated
for all measures used in the study.
For the first aim (identifying factors
associated with more negative
BPBs), a series of univariable linear
regressions with BBQ scores as the
dependent variable were used to
quantify univariable associations
between the BBQ scores and each
potential correlate. The independent
association of each factor with BPBs
was estimated by including all vari-
ables displaying evidence of an asso-
ciation with BPBs at P�.01 as inde-
pendent variables in a multivariable
linear regression model with BBQ
scores as the dependent variable.

For the second aim (evaluating the
association between BPBs and LBP
disability), analyses were conducted
using data only from participants
who reported experiencing LBP in
the previous month. A series of unad-
justed (6) and adjusted (6) regres-
sions were performed with ODI and
each measure of LBP behavior as the
dependent variable, with adjusted
models including all variables identi-
fied as independent correlates of
BPB from the previous analyses, plus
pain intensity in the last week, as
potential confounders. As ODI
scores were non-normally distrib-
uted and displayed positive skew,
quantile regression was used to esti-
mate change in the median ODI
score, rather than change in the
mean, as a function of change in BBQ
scores. Logistic regression was used
to estimate the change in odds for
each of the 5 LBP behaviors as a
function of change in BBQ scores.
Logistic regression for work absen-
teeism was performed in the sub-
sample of employed participants.
Standard diagnostics were used to
ensure linearity of effects and
absence of influential outliers in all
models. Statistical analysis was per-
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Table 2.
Univariable and Adjusted Associations With Back Beliefs Questionnaire (BBQ) Scoresa

Independent
Variable
(n�958)

BBQ
Score
X (SD)

Regression
Coefficientb

(95% CI) P

Adjusted
Regression
Coefficientb P

Sex

Male 29.1 (6.4) Ref

Female 29.0 (6.4) �0.08 (�0.89, 0.73) .847

Age (y)b

�50 30.3 (5.6) �0.70c (�1.08, �0.33) �.001 �0.48 (�0.89, �0.06) .024

50 to �55 29.6 (5.9)

55 to �60 28.6 (7.1)

�60 28.3 (6.6)

BMI (kg/m2)c

�25 29.4 (6.7) �0.37c (�0.79, 0.05) .088 �0.15 (�0.57, 0.27) .484

�25 to �30 29.1 (6.4)

�30 28.6 (6.2)

Smoking

Never smoked 29.0 (6.6) Ref .034d Ref .104d

Previous smoker 29.5 (5.9) 0.43 (�0.42, 1.28) .324 0.50 (�0.33, 1.33) .240

Present smoker 27.6 (7.2) �1.44 (�2.86, �0.03) .045 �0.99 (�2.37, 0.39) .160

Mental well-being (SF-12 MCSc)

�45 27.1 (6.2) 1.26c (0.81, 1.71) �.001 1.06 (0.60, 1.52) �.001

45–55 28.8 (6.3)

�55 30.1 (6.3)

Income

�$20,000 24.6 (5.9) 0.81c (0.54, 1.07) �.001 0.49 (0.21, 0.78) .001

$20,001–$40,000 27.8 (6.7)

$40,001–$60,000 29.0 (5.7)

$60,001–$80,000 29.9 (6.6)

$80,001–$100,000 30.0 (5.7)

�$100,000 30.5 (5.9)

Declined to answer 28.4 (7.0) �0.80e (�1.96, 0.36) .178 �0.41 (�1.55, 0.73) .482

Employment

Retired 28.0 (6.9) �1.49 (�2.63, �0.35) .011 �0.23 (�1.49, 1.03) .719

Workingf 29.5 (6.2) Ref �.001d Ref .023d

Sickness/disability 23.9 (5.6) �5.64 (�7.67, �3.6) �.001 �3.34 (�5.50, �1.19) .002

Unemployed 27.9 (7.7) �1.60 (�4.82, 1.63) .332 0.59 (�2.71, 3.89) .696

LBP

No LBP ever 29.0 (6.7) 0.55 (�0.70, 1.80) .389 0.25 (�0.98, 1.47) .696

No LBP in previous month 30.1 (6.1) 1.65 (0.77, 2.53) �.001 1.39 (0.53, 2.24) .002

LBP in previous month 28.5 (6.4) Ref .001d Ref .006d

a 95% CI�95% confidence interval, BMI�body mass index, SF-12 MCS�12-Item Short-Form Health Survey mental component summary, LBP�low back pain,
ref�reference.
b Regression coefficient represents the expected increase or decrease (if negative value) in BBQ scores for (1) 5-unit increase in age or BMI, (2) a 10-unit
increase in SF-12 MCS score, or (3) a 1-unit increase in other continuous or ordinal variables or the group difference for categorical variables (with the
contrasted group indicated by the row label).
c Data categorized for descriptive purposes only; uncategorized, continuous measure used in regression analysis.
d Overall test of group significance.
e Reference to all participants reporting income.
f Includes paid work, self-employed, home duties, caregiver role, and voluntary work.
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formed with Stata/IC version 12.1 for
Windows (StataCorp LP, College Sta-
tion, Texas).

Role of the Funding Source
The Busselton Healthy Ageing Study
is supported by grants from the Gov-
ernment of Western Australia
(Department of Commerce and
Industry, Department of Health) and
the City of Busselton and from pri-
vate donations to the Busselton Pop-
ulation Medical Research Institute.
Fellowships provided funding for Dr
Beales (National Health and Medical
Research Council of Australia), Dr
Smith (Curtin University), and Pro-
fessor Straker (National Health and
Medical Research Council of
Australia).

Results
Data collected from the first 1,004
participants were considered for this
study. One thousand participants
had valid BBQ scores (4 had missing
BBQ scores). A further 42 partici-
pants were missing 1 (40 partici-
pants) or 2 (2 participants) of the
other variables considered in this
study and were excluded from anal-
yses, leaving 958 cases for analysis.
Descriptive statistics for all variables
considered in the study are provided
in Table 1. The mean age of these
958 participants (53.6% female) was
56.1 years (SD�5.4), and the mean
BBQ score was 29.1 (SD�6.4). Half
of the participants reported experi-
encing LBP in the previous month
(486 of 958 [50.7%]), and the median
ODI score for these participants was
12 (interquartile range�6–20). The
proportion of participants with LBP
in the previous month reporting
each of the LBP-related behaviors is
shown in Table 1, with “seeking pro-
fessional care” the most common,
reported by 270 (55.6%) of the 486
participants, followed by “interfer-
ence with physical activities,”
reported by 225 (46.3%) of the 486
participants.

Table 2 displays the univariable asso-
ciations between BBQ scores and
each factor considered as a potential
correlate of BPB in this study. Mean
(standard deviation) BBQ scores in
categories of continuous variables
are presented for additional inter-
pretative purposes only, with contin-
uous measures used in regression
analyses. Statistically significant, uni-
variable associations for BBQ scores
were identified for age, body mass
index, smoking status, mental well-
being, income, employment, and
LBP status, but not sex.

In the adjusted model, independent
and significant associations were
found between BBQ scores and age,
SF-12 mental component summary
(MCS) score, income, employment,
and LBP status. Body mass index and
smoking were no longer significant
after accounting for other variables.
Lower BBQ scores were associated
with increasing age, with an increase
in age of 5 years associated with an
estimated decrease in BBQ scores of
�0.5 points (95% confidence inter-
val [95% CI]��0.9, �0.6; P�.001).
Higher BBQ scores were associated
with better mental well-being, with
an increase of 10 points in SF-12 MCS
score associated with an estimated
increase in BBQ scores of 1.1 points
(95% CI�0.6, 1.5; P�.001). Higher
BBQ scores were associated with
higher income, with each increment
of $20,000 associated with an esti-
mated increase in BBQ scores of 0.5
points (95% CI�0.2, 0.8; P�.001).
Lower BBQ scores were found in
participants on sickness or disability
benefits, with the estimated differ-
ence between this group and work-
ing participants being �3.3 (95%
CI��5.5, �1.2; P�.002).

Finally, higher BBQ scores were
found in participants with a history
of LBP but not reporting LBP in the
previous month, with the 1.4-point
difference between this group and
those with LBP in the previous

month being statistically significant
(95% CI�0.5, 2.2; P�.002). How-
ever, the 1.1-point difference
between this group and those with
no LBP ever was not statistically
significant (95% CI��0.1, 2.4;
P�.078). The final adjusted R2 for
this model was .078, with the major-
ity of this explained variance in BBQ
scores due to SF-12 MCS scores.

Table 3 presents adjusted and unad-
justed associations between BBQ
scores and LBP disability (ODI
scores) in the subgroup of partici-
pants reporting LBP in the previous
month. In the unadjusted model, for
each 1-point increase in BBQ score,
the median ODI score was estimated
to decrease by 0.7 points, and
although this association was attenu-
ated by adjustment for covariates
(current pain level, age, SF-12 MCS
score, income, and employment), it
remained significant in the multivari-
able model, with a 1-point increase
in BBQ score estimated to be associ-
ated with a decrease of 0.4 points in
the median ODI score (95%
CI��0.5, �0.2; P�.001). To pro-
vide context, from this adjusted
model, there is an estimated differ-
ence in median ODI score of 4.4
points between people with a BBQ
score of 23 points (approximately 1
standard deviation below the total
sample mean) and people with a
score of BBQ score of 35 points
(approximately 1 standard deviation
above the total sample mean).

The adjusted and unadjusted associ-
ations between BBQ scores and LBP-
related behaviors in the subgroup of
participants reporting LBP in the pre-
vious month are presented in Table
3. In unadjusted models, lower BBQ
scores were associated with medica-
tion use, interference with normal
and physical activities, and work
absenteeism (in working partici-
pants). After adjustment for covari-
ates (current pain level, age, SF-12
MCS score, income, and employ-
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ment), BBQ scores remained statisti-
cally significantly associated with
interference with normal activities
only, with the major confounding
factor in other models being current
pain level. A 1-point increase in BBQ
score was estimated to be associated
with a 5% reduction in the odds of
interference with normal activities
(95% CI�2%, 9%; P�.001). This
reduction corresponds to a 0.13
decrease in the predicted probability
of interference with normal activities
from 0.41 for people with a BBQ
score of 23 (approximately 1 stan-
dard deviation below the total sam-

ple mean) to 0.30 for people with a
BBQ score of 35 (approximately 1
standard deviation above the total
sample mean).

Discussion
Low back pain had been experi-
enced by the majority of the BHAS
cohort and resulted in impacts on
care seeking and activity levels
(Tab. 1). These findings are consis-
tent with international findings for
adolescents and adults.1,47,48 The
results of this study provide the first
detailed characterization of BPB in
baby boomers. The overall mean

BBQ score for the BHAS cohort was
29.1. The score is similar to that
reported for Australian 17-year-olds
in the Raine Study cohort (29.3)24

and female adults from a wide age
range (30.7).25 In contrast, the over-
all BBQ score of the cohort was
higher than several large general
population cohort studies of adults
in Australia (26.5 and 26.3),30 Can-
ada (26.1),20 and the United States
(27.7),21 indicating more positive
BPBs in the baby boomers of the
BHAS. These differences may reflect
regional or cultural differences in

Table 3.
Unadjusted and Adjusted Associations Between the Back Beliefs Questionnaire (BBQ) Score and Measures of Disability and Low
Back Pain–Related Behaviorsa

Variable
BBQ X
(SD)

Unadjusted Model Adjusted Modelb

Regression
Coefficientc

(95% CI) P

Regression
Coefficientc

(95% CI) P

ODI

Tertile 1 (0 to �8) 31.0 (5.7)

Tertile 2 (8 to �16) 29.6 (6.1)

Tertile 3 (16–58) 25.5 (6.1) �0.68 (�0.81, �0.55) �.001 �0.37 (�0.49, �0.25) �.001

Odds Ratiod

(95% CI) P
Odds Ratiod

(95% CI) P

Use medication

No 29.4 (6.2) Ref Ref

Yes 27.2 (6.6) 0.95 (0.92, 0.98) �.001 0.98 (0.95, 1.00) .202

Seek professional care

No 28.7 (6.2) Ref Ref

Yes 28.3 (6.6) 0.99 (0.96, 1.02) .553 1.00 (0.98, 1.04) .636

Interfere with normal activities

No 29.7 (6.1) Ref Ref

Yes 26.4 (6.4) 0.92 (0.89, 0.95) �.001 0.95 (0.92, 0.98) .002

Interfere with physical activities

No 29.6 (6.5) Ref Ref

Yes 27.2 (6.2) 0.94 (0.91, 0.97) �.001 0.97 (0.94, 1.00) .063

Work absenteeisme

No 28.7 (6.4) Ref Ref

Yes 25.1 (7.0) 0.92 (0.85, 0.99) .024 0.95 (0.88, 1.03) .236

a 95% CI�95% confidence interval, ODI�Oswestry Disability Index, ref�reference.
b Adjusted for current pain level, age, 12-Item Short-Form Health Survey mental component summary (SF-12 MCS) score, income, and employment.
c Quantile (median) regression; regression coefficient represents estimated decrease in median ODI score per 1-point increase in BBQ score (representing
decreasing disability with increasing BBQ scores); BBQ means per tertile for interpretative purposes only; continuous scores used in regression analyses.
d Odds ratio represents proportional decrease in the odds of each behavior per 1-point increase in BBQ score.
e Analysis performed in subset of working participants.
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BPBs or differences in the age range
of the cohorts.22,49,50

BPB Correlates
In line with the first aim of this study,
this study demonstrated indepen-
dent and significant associations of
more negative BPBs (ie, lower BBQ
scores) with increasing age, poorer
mental health status (lower SF-12
MCS score), lower income, lack of
workforce participation due to sick-
ness or disability, and experiencing
LBP in the previous month. A strong
association between more negative
BPBs and poorer mental health status
in this group of baby boomers was
similar to the association we found
in 17-year-olds.24 This finding is con-
sistent with the strong relationship
between LBP and poorer mental
well-being (negative psychological
affect) considered in the contempo-
rary biopsychosocial understanding
of pain.3–5,51 The finding of more
negative BPBs with lower socioeco-
nomic status (measured via income)
is consistent with previous find-
ings21,24 and is potentially related to
broader associations between
income and health.52 More negative
BPBs in the group not participating
in the workforce due to sickness or
disability are potentially consistent
with more negative BPBs leading to
reduced work productivity.19,28,29

Workforce participation is an impor-
tant factor in promoting health and
well-being,45,46 and beliefs may be
part of an important cognitive inter-
play in this relationship, a premise
worthy of further investigation.

Baby boomers who had experienced
LBP but not in the previous month
had more positive BPBs than the
other participants (Tab. 3). We have
documented a similar finding in
17-year-olds,24 and other authors
have documented this finding in
adults.22,26,28 This finding, however,
is not universal21,25 and may depend
on pain intensity.20 It appears that
recovery from an episode of LBP may

improve BPBs.53 Overall, the rela-
tionships found in the current study
support the importance of consider-
ing BPBs in baby boomers.

BPBs, Disability, and LBP-Related
Behaviors
In line with the second aim, there
was a significant association
between more negative BPBs and
higher levels of disability (higher
ODI score) in baby boomers. This
association remained significant
after adjusting for age, SF-12 MCS
score, income, employment, and
current pain level, and it is consis-
tent with findings from other age
groups22,24–27 and highlights that
BPBs are an important construct as a
determinant of back pain–related dis-
ability in baby boomers. However, as
the association between BPB and dis-
ability was weak, there are clearly
other factors important to the reduc-
tion of LBP disability, and BPBs
should be seen as just one important
factor in preventing and managing
LBP disability effectively.

The activity modification behaviors
of “interfering with normal activi-
ties” and “interfering with physical
activities” are similar conceptually to
individual items in the ODI. Interest-
ingly, BPBs were significantly associ-
ated with interference in normal
activity but not physical activities
after adjustment for covariates
(Tab. 3). This finding could have
been due to the slightly weaker
observed relationship and the limita-
tions of self-reported physical activ-
ity. Investigation of BPBs with objec-
tive measures of physical activity
may enhance understanding of this
finding. Care-seeking behaviors and
the “missing work” question are not
conceptually related to specific
items in the ODI. Although the vari-
ous disability-related behaviors were
correlated, the use of these ques-
tions in addition to the ODI in the
current study was potentially useful,
as seeking care and missing work

arguably add to the economic bur-
den of LBP and are specific concerns
for the societal impact of aging baby
boomers.31–33

Implications
Given the cross-sectional nature of
this study, the potential direction of
the relationships between BPBs and
the factors we have investigated can-
not be ascertained. Such relation-
ships are likely to be complex and
bidirectional. Although our similar
findings in 17-year-olds24 suggest
that BPBs are well established at least
by the age of 17 years, they are likely
to be molded through one’s life
course. Further longitudinal research
is needed to track how BPBs change
over time.

The observed relationship between
BPBs and disability underscores the
importance of considering BPBs to
address the societal burden related
to LBP. The BBQ has been used to
track changes in BPBs following tar-
geted education of the general pop-
ulation,30 specific occupational
groups,23,54 and health care practitio-
ners.49,50 These changes in BPBs
have been associated with positive
shifts in LBP-related disability behav-
iors.23,30,54 However, not all results
have been positive,35 and some
forms of education have resulted in
only a short-term shift in BBQ scores,
highlighting the difficulty in chang-
ing BPBs.55 The improved under-
standing of the BPBs of baby boom-
ers and factors that influence these
beliefs suggests 2 approaches to
intervention may be required.

At a population level, the results
from this study of baby boomers,
where more negative BPBs were sig-
nificantly associated with higher lev-
els of disability even after adjustment
of pain levels, age, mental health sta-
tus, income, and workforce partici-
pation, suggest that universal inter-
ventions as previously conducted19

should be continued. However, the
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findings also supported refining
interventions to target groups of
individuals with LBP, as participants
with LBP in the previous month had
more negative BPBs. Further
research should explore optimal
methods for identifying at-risk
groups and tailoring interventions to
these groups. Consideration of other
factors such as motivation, readiness
to change, opportunity to change,
and ability to change also may be
important.35 Due to the association
between BPBs and activity modifica-
tion in this study, BPBs also should
be considered for public health ini-
tiatives directed at keeping baby
boomer populations active to pre-
vent chronic diseases.56

Back pain beliefs also are important
to consider at a clinical level when
addressing the burden of LBP for a
particular individual. Interventions
that target beliefs within the context
of the biopsychosocial profile of an
individual demonstrate better out-
comes.57,58 Screening questionnaires
such as the BBQ, the STarTBack
Screening Tool,59 and the Örebro
Musculoskeletal Pain Question-
naire60,61 can be incorporated into
clinical practice to identify people
with negative BPBs and high levels of
distress. The approach of using
screening tools can direct clinicians
to further investigate both the nature
of the beliefs (ie, the cause and
future course of their disorder) and
the biopsychosocial factors underly-
ing these beliefs in order to facilitate
targeted interventions.

In conclusion, this study has shown
that various factors are associated
with BPBs and that BPBs are associ-
ated with disability in baby boomers
with LBP. Beliefs should be targeted
at both an individual clinical level
and a population level in attempts to
reduce the burden of LBP. The char-
acterization of BPBs in baby boomers
provided in this study should assist
in refinement of such interventions.
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