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Correlates of Self-reported Disability in Patients with Low Back Pain:
The Role of Fear-avoidance Beliefs
Congcong Cai,1MS, BS, Yong-Hao Pua,1BS, Kian Chong Lim,1BS

Abstract
Introduction: The purpose of the study was to examine the determinants of self-reported
disability – MODQ (Modified Oswestry Low Back Pain Disability Questionnaire) in patients
with low back pain (LBP); and to examine the level of FABQ (Fear-Avoidance Belief Questionnaires) scores in an ambulatory clinical population referred to physiotherapy management. We
believe that identifying potentially modifiable determinants of disability in patients with LBP
provides an opportunity to broaden the strategies to reduce its socioeconomic burden. Materials
and Methods: A retrospective study was designed to be conducted in the physiotherapy
department of a local hospital. The data were taken from standard examination of patients
[n = 162, female 15.4%, male 84.6%, agemean = 30.6 years [standard deviation (SD), 11.4; range,
17 to 68)] presenting to the department with acute or chronic LBP. The data included physical
examination of back, self-reported disability by MODQ, fear-avoidance beliefs by FABQ, pain
intensity and demographic information. Results: The final model generated by hierarchical
regression analysis revealed that MODQ scores included self-reported symptom aggravation
with all movements, pain medication usage, average straight leg raise (SLR), pain intensity, and
Fear-Avoidance Belief Questionnaire-Work (FABQ-W). Overall, these variables account for
approximately 40% of variance. The mediational analysis indicated that the relationship
between the FABQ-W and MODQ scores may be partially mediated by pain intensity, average
SLR values and pain medication usage. Conclusion: In this correlational study of physical
impairments, psychosocial factors and self-reported disability, disability was driven primarily
by measures of pain and fear-avoidance beliefs. Because the FABQ is a simple and useful clinical
tool, we suggest that physicians and physiotherapists alike should make it a routine attempt to
characterise the fear-avoidance beliefs of patients with LBP.
Ann Acad Med Singapore 2007;36:1013-20
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Introduction
Low back pain (LBP) is one of the most common
problems in medical practice, affecting 70% to 80% of
adults at some time during their lives.1 Although most LBP
episodes are self-limiting, the average individual has a long
history of multiple episodes.2 Consequently, LBP is a
major public health problem with an immense
socioeconomic burden in most developed countries. In
Singapore, 3.9% of the patient presenting to designated
factory doctors complained about symptoms of aches or
pains in the back, neck or upper limbs. The commonest site
affected was the back (55.7%), with the highest “medical
certificate rate” (57.6%) among patients. These data also
reflected a trend of increase yearly.3
In assessing disability in patients with LBP, it is recognised

that self-report approaches have become well accepted
in research,4-7 as they are often seen as feasible and costeffective means of gathering data on large numbers of
individuals. Further, Guccione and colleagues8 proposed
that self-assessments are most consistent with the tenets of
evidence-based practice,9 requiring that a patient’s values
be conjoined to best clinical practice and clinically relevant
research. Against this background, the modified Oswestry
Low Back Disability Questionnaire (MODQ)10 is a selfreported measurement of disability in patients with LBP.
The MODQ includes 10 sections relating to questions
about activities of daily living and pain. Each section,
scored from 0 to 5 points, contains 6 statements that
describe an increasing pain severity associated with a
particular activity. Finally, the scores are summated and
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multiplied by 2 to provide a percentage of disability. The
MODQ is commonly used in research and clinical
practice6,7,11 for the following reasons: (1) its measurements
have high test-retest reliability (ICC = 0.90); (2) it possesses
good construct validity, with correlations with global patient
ratings and other region-specific disability measures over
0.80; and (3) it has good responsiveness in patients receiving
physical therapy interventions for LBP.12,13
Disability in LBP may result from an interplay of personal
psychosocial factors and impairments in body function.4,6,14
In this regard, the International Classification of
Functioning, Disability and Health (ICF) proposed by the
World Health Organization (WHO)15 can help organise the
many variables that may influence disability experienced
by patients with LBP. Within the ICF framework,
impairments are problems in body function or structure
such as significant deviation or loss.15 Specifically, several
cross-sectional studies have suggested that active flexion
of the lumbar spine,16 lower extremity muscle weakness,16,17
balance disturbance,16 reduction in the cross-sectional area
and the force-generating capacity of lumbar muscles18 are
associated with disability.
With regard to psychosocial factors, a growing body of
published data19-22 has provided evidence that elevated
pain-related fear predicted disability in patients with acute
and chronic LBP. In individuals with LBP, the FearAvoidance Belief Questionnaire (FABQ) quantifies painrelated fears and beliefs about the need to change behaviour
to avoid pain.23 The FABQ has 16 items, each scored from
0 to 6; a higher number indicates a higher level of fearavoidance beliefs. The FABQ comprises 2 subscales, the
seven-item work (FABQ-W) and four-item physical activity
(FABQ-PA) subscale respectively. The reliability of the
FABQ-W and FABQ-PA has been reported to be high
(ICC = 0.90 and 0.77, respectively).24 Using the FABQ,
longitudinal results from Al-Obaidi et al4 showed that the
FABQ-PA predicted a poor rehabilitation outcome in 42
subjects with chronic LBP who are not receiving worker’s
compensation. Similarly, Fritz and George6 found that the
FABQ-W predicted long-term work restriction.
Collectively, the aforementioned studies indicate that a
constellation of impairment and psychosocial measures are
important correlates of disability in LBP.
We believe that identifying potentially modifiable
determinants of disability in patients with LBP provides an
opportunity to broaden the strategies to reduce its
socioeconomic burden. To our knowledge, many studies
have assessed the relationship of either impairment or
psychosocial factors with disability, but few studies have
comprehensively explored common clinical (office)
measurements and personal psychosocial elements
simultaneously. Moreover, there are minimal data in the

literature describing the level of FABQ scores in the local
clinical population, or the process by which the FABQ is
associated with self-reported disability. Thus, we conducted
a cross-sectional study with 2 aims: first, to examine the
correlates of self-reported disability in patients with LBP;
and second, to examine the level of FABQ scores in an
ambulatory clinical population seeking physiotherapy
management.
Materials and Methods
The 162 participants in this study had been referred from
an orthopaedic outpatient clinic in a local hospital over 6
months. All participants had reviewed a diagnosis related
to the lumbosacral spine, and had a chief complaint of pain
and/or numbness in the lumbar spine, buttock, and/or lower
extremity. All subjects gave their written consent allowing
the release of test results for research purposes, as approved
by a local hospital bio-ethics committee. Exclusion criteria
were current pregnancy, signs of spinal cord injury, prior
lumbar spine surgery, or a history of osteoporosis or spinal
fracture. Subjects were not included in the data analysis if
the clinician determined that the subject’s symptoms were
likely to be non-spinal origin.
Four physiotherapists working in the rehabilitation
department of a local hospital participated in this study. A
one-hour pre-study briefing was given, regarding study
measures, introduction and ethics issues.
Basic demographic information were collected. These
included gender, age, height, weight, education levels
(primary, intermediary, graduate), smoking situation
(smoker, non-smoker), onset duration (weeks), cause of
pain (trauma, spontaneous, sudden), past history of episode,
increase frequency episode, pain region (below or above
knee), working environment (manual, desk bound, retired,
unemployed), pain medication (yes or no), aggravating
factors (sitting, standing, walking), and relieving factors
(sitting, standing, walking).
All participants completed the MODQ25 and FABQ.23
The visual analogue scale (VAS) measures pain intensity
(0 to 10 cm; 0 indicates no pain, 10 indicates maximum
pain). All participants completed the VAS by indicating
average pain level during the pass 1 week for their judgement
convenience.
The physiotherapists did a physical examination (PE)
before the MODQ and FABQ were completed. The active
lumbar flexion in standing was recorded as mid-thigh,
patellar, mid-shin and distal shin. The bilateral straight leg
raise (SLR) was measured by limitation of pain. The pain
with SLR (kappa = 0.83) has acceptable reliability.17
Posteroanterior spring testing26 was performed for pain
provocation and mobility at each lumbar level. Mobility
was judged as normal, hypermobility, or hypomobility.
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The deep tendon reflex test and manual muscle testing
(MMT) were conducted. Patellar tendon and Achilles
tendon reflex were rated as normal, hyper-reflexic, or
hypo-reflexic. MMT (i.e., iliopsoas, quadriceps femoris,
hamstring, peroneal, extensor hallucis longus,
gastrocnemius, and tibialis anterior) was assessed to
illustrate impairments suggestive of neural compression.
The test results were dichotomised into the following
categories: grade 5 and above were normal, while grade 4
or below as weakness. The agreement (kappa) between 2
orthopaedic surgeons in 50 patients with LBP was 0.65 to
1.00 for MMT, 0.23 to 0.39 for reflex.27
We examined the dependent variable, the score of the
MODQ, as a continuous variable given its normal
distribution. Pearson correlation coefficients were
calculated to determine the relationship between the FABQW subscale and the following factors: age, height, weight,
body mass index (BMI), symptom duration, average SLR,
SLR difference, pain ratings and FABQ-PA. Point biserial
correlations were calculated for binary independent
variables comprising gender, smoking status, pain radiating
below knee, medication usage and manual occupation. The
Pearson and point biserial correlation coefficients were
converted to coefficients of determination (R2) to determine
the strength of association between the aforementioned
variables and the FABQ-W subscale. Eta squared was
calculated to determine the strength of association between
education status and lumbar flexion with scores from the
FABQ-W.
Univariate linear regression analyses for continuous and
ordinal independent variables were examined on the
dependent variables. For binary independent variables, we
used independent t-tests. All independent variables that
met an initial statistical level of less than 0.15 were further
examined in the multivariate analysis. Given the exploratory
nature of this study and influence of the subsequent
regression procedure, the inflated Type I error rate was
determined to be acceptable.
A hierarchical multiple regression model was developed
to predict the dependent variable, MODQ score. We first
included all univariate predictors in the first block. Using
a backward selection approach, variables not maintaining
a significance level of at least P = 0.10 were removed from
the model. Next, we force entered the fear-avoidancebeliefs variables (FABQ-W and FABQ-PA) in the second
block so that their effects on MODQ scores could be
determined after controlling for all other variables.
After the determination of regression equations, an
investigation of possible violations of the normal model
was performed with analysis of the residuals. We examined
the assumptions of linearity and homogeneity of variance
by plotting the residuals against the fitted values. We
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analysed the presence of possible influential points by
inspecting the residual distribution. Multicollinearity
amongst independent variables was investigated by
examining the level of tolerance of each variable.
Finally, post-hoc analyses were performed to explore
potential explanations for our findings. Specifically, we
examined whether the FABQ-W scores were partially
mediated by pain intensity, pain medication usage, average
SLR values, and self-reported aggravation of symptoms
with all movements, by using a product of coefficients
strategy. 28,29 The coefficients were the regression
coefficients from the FABQ-W-MODQ association and
the adjusted mediator(s)-MODQ associations respectively.
Because the sampling distribution of the product of
coefficients may be skewed,28,29 we generated 5000 bootstrap
samples to produce the bias-corrected (BC) and BC
accelerated (BCa) bootstrap confidence intervals.30
All statistical testing was performed with 2-tailed tests
and at a 0.05 level of significance unless otherwise stated.
We performed all statistical analyses using the SPSS
software version 13.0 for Windows.
Results
Table 1 summarises the subjects’ descriptive
characteristics. Table 2 provides Pearson’s correlation
coefficients, coefficients of determination, and Eta2 values
for the relationships amongst the independent variables.
Gender was found to be associated with the FABQ-W
subscale (r2 = 0.04, P = 0.02), with women exhibiting lower
FABQ scores than men. Besides gender, variables such as
age, average SLR, FABQ-PA, use of pain medication,
manual work, and lumbar flexion were found to be
associated with FABQ-W scores (r2 ranged from 0.03 to
0.10). There were no significant associations between
other independent variables and FABQ-W scores.
Based on the univariate analyses and t-tests, 10 variables
met the initial selection criterion. They included selfreported increased frequency of pain episodes, pain
medication usage, self-report that all movements (sitting,
standing, and walking) aggravated symptoms, the presence
of frank neurological signs, lumbar flexion in standing,
average SLR, and differences in SLR values between sides,
pain intensity, and FABQ scores.
Table 3 provides the results of the hierarchical regression
analysis. The final model for modified MODQ scores
included pain medication usage, average SLR, pain
intensity, and FABQ-W. Overall, these variables account
for approximately 40% of variance. The standardised beta
coefficient and squared semipartial correlation coefficients
indicated that pain intensity was the most influential variable
in predicting the MODQ scores. Moreover, FABQ-W
uniquely explained 3% of the variance, after controlling for
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Table 1. Descriptive Statistics of the Sample (n = 162)
N

%

x

Standard deviation

Median

Range

Sex
Females

25

15.4

-

-

-

-

Males

137

84.6

-

-

-

-

Age (y)

162

-

30.6

11.4

27

17-68

Weight (kg)

162

-

69.4

13.2

68.2

42-109

Variable

Height (m)

162

-

1.71

0.07

1.71

148-198

Body mass index (kg/m2)

162

-

23.7

3.9

23.3

15.9-35.1

Smoker

49

30.2

-

-

-

-

Non-smoker

113

69.8

-

-

-

-

High

72

44.4

-

-

-

-

Intermediate

86

53.1

-

-

-

-

Low

4

2.5

-

-

-

-

162

-

43.26

108.67

19

1-1040

Gradual

68

42.0

-

-

-

-

Sudden

67

41.4

-

-

-

-

Smoking status

Education level

Duration (weeks)
Mode of onset

27

16.6

-

-

-

-

Prior history of low back pain (LBP) (%)

Traumatic

111

68.5

-

-

-

-

Episodes of LBP becoming frequent

61

37.7

-

-

-

-

Manual work

93

57.4

-

-

-

-

Deskbound work

63

38.9

-

-

-

-

Employment

Use of pain medication

82

50.6

-

-

-

-

Sitting ranked as best position

62

38.3

-

-

-

-

Standing ranked as best position

26

16.0

-

-

-

-

Walking ranked as best position

33

20.4

-

-

-

-

No position relieves pain

41

25.3

-

-

-

-

Sitting ranked as worst position

57

35.2

-

-

-

-

Standing ranked as worst position

55

34.0

-

-

-

-

Walking ranked as worst position

41

25.3

-

-

-

-

All positions aggravate pain

9

5.5

-

-

-

-

Lumbar flexion
Thigh level

6

3.7

-

-

-

-

Patella level

36

22.2

-

-

-

-

Mid-shin level

56

34.6

-

-

-

-

64

39.5

-

-

-

-

Left straight leg raise (o)

Distal shin level

162

-

65.02

18.52

70

20-110

Right straight leg raise (o)

162

-

66.20

18.24

70

20-100

Absolute difference in straight leg raise (o)

162

-

6.82

10.56

0

0-50

94

58.0

-

-

-

-

Lumbar extension

42

25.9

-

-

-

-

None

26

16.1

-

-

-

-

Symptom centralisation
Lumbar flexion
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Table 1. Contd.
Variable

N

%

102

63.0

142

87.7

Frank neurological signs

40

24.7

-

-

-

-

Pain intensity (Visual Analogue Scale)

162

-

5.60

1.733

6.0

2-9

Work Subscale

162

-

21.36

10.35

22.00

0-42

Physical Activity Subscale

162

-

18.06

5.34

18.00

0-24

162

-

29.76

12.75

26.00

2-70

Hypomobility at one or
more lumbar levels with spring testing
Pain at one or more lumbar levels
with spring testing

Standard deviation

Median

Range

-

-

-

-

-

-

-

-

Fear Avoidance Belief Questionnaire

Modified Oswestry Disability Index

Table 2. Association Between Independent Variables and Values from
the FABQ-W Subscale in 162 subjects with Low Back Pain
r

r2

Age

-0.30

0.088

<0.001*

Height

0.08

0.007

0.290

Weight

0.01

0.000

0.944

BMI

-0.04

0.001

0.655

Duration

-0.05

0.002

0.494

Average SLR

-0.25

0.061

0.002*

SLR difference

0.03

0.000

0.723

FABQ-PA

0.27

0.070

0.001*

Previous LBP

-0.01

0.000

0.90

Female

-0.19

0.04

0.02*

Smoking status

-0.07

0.005

0.36

Pain below knee

-0.03

<0.000

0.71

Pain intensity

0.18

0.03

0.02

Pain medication

0.16

0.03

0.045*

Manual work

0.32

0.10

<0.001*

Lumbar flexion

0.20†

—

0.01*

Education level

—

—

0.03

0.07

Pain medication

—

—

0.03

0.045*

Increased frequency

—

—

0.018

0.09

All movements aggravate

—

—

0.002

0.55

Variable

x

Eta2

P

* Statistically significant at P <0.05.
† Spearman rho
BMI: body mass index; FABQ-PA: Fear-Avoidance Brief QuestionnairePhysical Activity; LBP: low back pain; SLR: straight leg raise

all other variables (Table 3).
We examined the final regression model for collinearity
and heteroscedasticity. The tolerance values for all
predictors were greater than 0.75 (0.77 to 0.93), indicating
relatively low colinearity. Examination of plots of predicted
values versus residuals indicated no discernible pattern
(e.g., funnel) and thus no heteroscedasticity.
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Table 4 shows the product of coefficients and the
corresponding bootstrapped estimates of confidence interval
from the mediational analysis. Only the BC and BCa
confidence interval for self-reported aggravation of
symptoms with all movements included zero, which
indicates that the relationship between the FABQ-W and
MODQ scores may be partially mediated by pain intensity,
average SLR values and pain medication usage.
Discussion
In this study, we investigated the association between
self-reported disability, as measured by the MODQ, and
measurements commonly obtained in clinical practice.
Further, we examined whether the variables retained in the
multivariate analysis partially mediated the relationship
between FABQ-W and MODQ scores. In our sample, the
correlates of self-reported disability were self-reported
symptom aggravation with all movements, average SLR,
pain medication usage, pain intensity and FABQ-W (Table
3). We also found that the relationship between FABQ-W
and MODQ may be partially mediated by the average SLR
values, pain intensity and pain medication usage (Table 4).
To our knowledge, the latter finding in individuals with
LBP has not been previously reported.
In our study, although the lumbar-flexion variable was
significantly associated with MODQ scores at the bivariate
analysis, it was not retained in the final multivariate model.
A modest correlation was found between lumbar flexion
and pain-intensity scores (Spearman rho = 0.20). This
finding suggests that lumbar flexion may be competing for
predictive variance in the multivariate model. In our study,
we attempted to mirror clinical practice by relying on
anatomical landmarks to measure lumbar flexion. However,
we believe our null finding is unlikely to be due to our use
of an ordinal measure because previous cross-sectional31,32
and longitudinal studies,14 which measured lumbar flexion
as a continuous variable, also did not find any association
between lumbar flexion and self-reported disability. In
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Table 3. Prediction of MODQ Scores in Patients with Low Back Pain (n = 162)
Adjusted (R2 = 0.40)
β (Final)

Semipartial r2

Variable

Regression coefficient (95% CI)

Intercept

12.6 (2.4 to 22.9)

NA

NA

0.016

All movements aggravate

10.6 (3.9 to 17.3)

0.19

0.04

0.002

-0.12 (-0.21 to -0.03)

-0.16

0.02

0.014

Pain medication

7.0 (3.8 to 10.2)

0.28

0.07

0.000

Pain intensity

2.4 (1.5 to 3.4)

0.33

0.09

0.000

Average SLR

P

FABQ-W

0.22 (0.06 to 0.38)

0.18

0.03

0.007

FABQ-PA

0.14 (-0.16 to 0.44)

0.06

0.004

0.37

Semipartial r2 = square of the semipartial correlation coefficient indicates the unique variance accounted for by the individual independent variable.
95% CI: 95% confidence interval; FABQ-PA: Fear-Avoidance Brief Questionnaire-Physical Activity; FABQ-W: Fear-Avoidance Brief Questionnaire-Work;
MODQ: modified Oswestry Low Back Disability Questionnaire; NA: not applicable; SLR: straight leg raise

Table 4. Bootstrapped Point Estimates, Confidence Intervals for the Relationship Between FABQ-W and MODQ Scores (n = 162)
Bootstrapping
Mediator

Product of coefficients

BC 95%CI

BCa 95%CI

Lower

Upper

Lower

Upper

Pain medication usage

0.053

0.005

0.12

0.0042

0.12

Average SLR

0.048

0.010

0.11

0.010

0.11

Pain intensity

0.073

0.01

0.16

0.01

0.16

All movements aggravate

-0.011

-0.080

0.027

-0.077

0.030

Bias-corrected (BC) and bias-corrected accelerated (BCa) confidence interval generated from 5000 bootstrapped samples
MODQ: modified Oswestry Low Back Disability Questionnaire; SLR: straight leg raise

contrast to our findings, other authors33,34 have found
statistically significant associations between lumbar flexion
and self-reported disability. A direct comparison of our
study with the aforementioned studies is difficult inasmuch
as they did not include psychosocial variables in their
multivariate analyses. Further, the bivariate correlations
between the lumbar flexion AROM measure and disability
were moderately low (<0.48), albeit statistically significant.
Collectively, our findings and those of others suggest that
lumbar flexion wields neither a strong nor unique role on
self-reported disability.
Pain intensity and pain medication usage were influential
predictors of disability in our sample. Although few would
argue that pain and disability are orthogonal concepts, the
MODQ is not a pure measurement of disability to the extent
that its items included measures of pain and pain-related
activity limitations (e.g., sitting, standing, walking and
lifting).35 Therefore, it is reasonable to question whether
the high correlation between pain and MODQ may have
masked the predictor capability of other variables. To
address this issue, we repeated our stepwise regression and
excluded the pain measures (pain intensity and pain

medication usage) in our model. The regression model
without pain explained 20% of the variation in self-reported
disability, and FABQ-PA became significant in the final
model (data not shown). Therefore, the argument to remove
pain from the model to clarify the role of other measures has
resulted in the emergence of an additional predictor.
Average SLR values were associated with self-reported
disability in our sample. Although support for this finding
can be found in the work by Waddell et al,33 the construct
validity of the average SLR values is not obvious. Ostensibly,
hamstrings flexibility and neural mechanosensitivity could
influence the magnitude of the average SLR. Given that
the presence of frank neurological signs was associated
with the average SLR values in our sample (eta = 0.18,
P = 0.026), it could be anticipated that the presence of frank
neurological signs may act through an impaired SLR range
to increase disability.
The current study also found that aggravation of symptoms
with all movements was associated with greater disability.
These findings are heightened by the fact that only 5.6% of
the total sample (n = 9) reported that all movements
aggravated their pain; and despite this, the variable remained
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significant in this model. Although the relationship between
symptom aggravation with all movements and disability is
intuitively obvious, the supporting evidence in the literature
is sparse. Because our mediator analysis revealed that this
variable did not mediate the association between
heightened fear-avoidance beliefs and disability, we suspect
that it may be a mediator for an as yet unidentified or
unmeasured factor.
The hierarchical modelling approach we used allowed us
to examine the influence of fear-avoidance beliefs after
controlling for all other impairment variables. As may be
expected, fear-avoidance belief about work was a powerful
predictor of disability; however, we did not find fearavoidance belief about physical activity to be a correlate of
disability. Several possibilities may help explain our latter
finding. First, the strong association between pain and
MODQ may have obscured the true association between
the FABQ-PA scores and disability, as evinced by our posthoc regression analysis. Second, 57% of our participants
were involved in some form of manual work; hence, it is
likely that their LBP was work-related. Regardless of these
possibilities, this and other studies14,19,23,36 have provided
consistent evidence to support the notion that fear-avoidance
beliefs exert its influence on disability over and above the
other important correlates of disability.
While our results have suggested an empirical link
between fear-avoidance beliefs and self-reported disability,
we believe that exploring possible explanations on how a
causal effect may occur is of equal scientific importance.
To address this issue, our multiple-mediation analysis
revealed that heightened fear-avoidance beliefs may increase
self-reported disability by acting partially through pain
intensity, pain medication usage, and an impaired average
SLR range. Overall, our findings indicate that not only can
fear-avoidance beliefs operate as a distinct construct; it can
also wield a behavioural influence on other impairment
measures.
That fear-avoidance beliefs can influence other correlates
of disability is important. Although previous studies14,19,37
have demonstrated an association between fear-avoidance
beliefs, pain and disability measures, our findings stand on
their own as new by linking the 3 constructs in a multiple
mediational analysis. On the basis of our results, it appears
that clinicians should pay attention to both fear-avoidance
beliefs and pain when targeting these factors to reduce
patients’ disability level. Perhaps interventions such as
coping strategies to deal with pain may be more effective
in reducing disability than interventions aimed primarily at
reducing pain as a symptom (i.e., modalities or analgesics).
Indeed, intervention studies have shown that the judicious
application of fear-avoidance–based physiotherapy
management36,38 and the use of an educational booklet39 are
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efficacious in reducing the disability level of patients with
heightened fear-avoidance beliefs.
Our study has several limitations. First, the gender
distribution of our sample allowed us to confirm our
findings in men, but not in women. Second, statements
regarding causality cannot be made in this cross-sectional
study. Third, our participants had been referred by their
orthopaedic specialists to the physiotherapy outpatient
department; hence, they may not be closely representative
of the clinical population that is managed by general
practitioners. Fourth, our finding of a statistically significant
mediation effect does not necessarily support the direction
or pattern of mediation.29 However, we believe our results
fit well into a theoretical framework21,40 that would link an
elevated level of fear-avoidance beliefs to an exaggerated
pain perception.21,40 Fifth, although 40% of the variance in
disability were accounted for in this study, further research
is needed to examine the extent to which other socioeconomic, psychosocial and health-related factors not
examined in this study explain the remaining 60% of the
variance in disability. Ostensibly, other factors, including
psychological distress, may be a more powerful correlate
of disability than fear-avoidance beliefs.41 Lastly, we
selected the MODQ so that we could compare our results
with those of other studies. However, we acknowledge that
the MODQ may not be a strict measurement of participation
restriction as defined in the WHO ICF model. Nonetheless,
until an alternative questionnaire is shown to be consistently
superior to the MODQ, all one can do is to acknowledge its
shortcomings.
In this correlational study of physical impairments,
psychosocial factors and self-reported disability, disability
was driven primarily by measures of pain and fear-avoidance
beliefs. Because the FABQ is a simple and useful clinical
tool, we suggest that physicians and physiotherapists alike
should make it a routine attempt to characterise the fearavoidance beliefs of patients with LBP.
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