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Abstract

Aim of investigation: To evaluate whether a perceived decline in the level of physical activity after the onset of pain (PAD) is more
appropriate in the explanation of disability as compared to the actual level of physical activity (PAL) in patients with sub-acute back
pain.

Methods: Patients with 4–7 weeks of non-specific low back pain (LBP) participated in this study. Their habitual physical activity
level before the back pain started (H-PAL), their actual level of physical activity (PAL) and their perceived decline in the level of
physical activity after the onset of pain (PAD) were assessed. The association between these physical activity related variables and
perceived disability (QBPDS), fear of movement/(re)injury (TSK), pain catastrophizing (PCS) and pain intensity (VAS) was exam-
ined. The role of PAD as a mediator in the association between fear of movement/(re)injury and disability was examined by three
linear regression analyses.

Results: 123 patients (66 male and 57 female) with a mean age of 44.1 years (SD = 10.3) participated in this study. PAD was
significantly correlated with disability, fear of movement/(re)injury, pain catastrophizing and pain intensity. PAD and PAL
appeared more important in the explanation of disability in the subgroup of patients who were physically active before their back
pain started. Generally, PAD indeed mediated the association between fear of movement/(re)injury and disability.

Conclusions: The perceived decline in physical activity, rather than the current physical activity itself is important in the evalu-
ation of the impact of activity related changes on disability in low back pain.
� 2004 Published by Elsevier Ltd on behalf of European Federation of Chapters of the International Association for the Study of

Pain.
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1. Introduction

Activity intolerance is a problem which is often re-
ported by patients with chronic low back pain (CLBP).
As a result of their back pain, they perceive a disabling
eration of Chapters of the International Association for the Study of
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reduction of their level of physical activity. Fear of
movement/(re)injury has been reported to be strongly
associated with activity limitations, often stronger than
pain severity (Vlaeyen et al., 1995a; Crombez et al.,
1999). The fear-avoidance model predicts that when pa-
tients with an acute back pain problem, interpret their
pain as threatening (they catastrophize about their
pain), fear of movement/(re)injury emerges. The expec-
tation of adverse consequences of increasing their phys-
ical activity level (‘‘I may end up in a wheelchair’’) may
be the reason to avoid physical activities. In the long
run, long-lasting avoidance behaviour can result in both
disability and disuse. The latter has been defined as per-
forming at a reduced level of physical activity in daily
life (Verbunt et al., 2003).

In contrast to the influence of pain-related fear on the
perceived disability level, which has been reported fre-
quently (Vlaeyen et al., 1995a; Klenerman et al., 1995;
Mc Cracken et al., 1996; Crombez et al., 1999; Linton,
2000; Fritz et al., 2001) the presumed negative influence
of pain-related fear on the actual level of physical activity
in daily life (PAL) and accompanying disuse has received
less attention in pain literature. In this area, most studies
have focused on the difference between the PAL or phys-
ical fitness level of patients with CLBP as compared to
those of healthy individuals. Moreover, these studies are
equivocal, and reveal that levels of PALor physical fitness
for patients with CLBP were either lower (Schmidt, 1985;
Davis et al., 1992; Brennan et al., 1987; Van der Velde and
Mierau, 2000; Nielens and Plaghki, 2001) or comparable
(Battie et al., 1989; Hurri et al., 1991; Kellet et al., 1991;
Protas, 1999; Wittink et al., 2000; Verbunt et al., 2001)
to scores of healthy subjects. Based on these data, the con-
clusion seems justified that physical activity plays a rather
limited role in the explanation of disability of CLBP pa-
tients. Some authors have even questioned the presence
of disuse or physical deconditioning in patients with
CLBP (e.g., Wittink et al., 2000).

However, if patients report activity intolerance and
associated disability, it is unlikely that they compare
their PAL to the PAL of others. It seems more likely that
their evaluation is based on a comparison between their
actual PAL in reference to their habitual PAL before
their back pain started. In making such a comparison,
their judgement is likely to be based on a perceived
decline in the level of their daily activities (PAD =
perceived physical activity decline) rather than on their
actual PAL. This would imply that PAD, would be
more strongly associated with self-reported disability
than PAL. Therefore, research on the role of physical
activity and disability in back pain, might benefit from
the assessment of the individual�s decline in the level of
physical activity over time (PAD) as a reaction on a pain
problem instead of his or her actual level of physical
activity. Until now, however, only the latter has been
the subject of research in most studies. In contrast to
former studies, in the current study we will therefore
focus on the disabling role of PAD.

According to the fear-avoidance model, fearful pa-
tients will avoid physical activities which are expected
to produce adverse consequences when performed. Such
avoidance behaviour can then result in a PAD, leading
to a higher interference in daily life activities and partic-
ipation, and in the long run to physical deconditioning.
Following this line of reasoning, PAD would act as a
mediator in the association between fear of movement/
(re)injury and disability. If the association between fear
of movement/(re)injury and PAD can be demonstrated,
this will also underscore the potential role of physical
deconditioning as a long term consequence of fear of
movement as suggested by the fear-avoidance model.
As we know from research in exercise physiology in
healthy individuals, a decline in one�s level of PAL might
result in a worsening of physical deconditioning; includ-
ing changes in aerobic fitness, muscle strength, muscle
coordination and weight (Convertino et al., 1997), it
can be hypothesized that PAD is also related to fitness
related changes as a result of back pain.

It is also important to consider that not all patients
with CLBP report activity limitations. PAD is not the
only factor causing disability in back pain. It can be
hypothesized that activity-related limitations can proba-
bly be more disabling for patients who were used to an
active lifestyle before their back pain started as com-
pared to formerly sedentary patients. Simply because
they used to perform more activities, more activities
can be limited, resulting in more influence on a patients
daily activity schedule. In this study, a discrepancy be-
tween the role of PAD in active as compared to seden-
tary patients will be studied.

In view of the above mentioned, in this study three
hypotheses will be tested:

1. A perceived decline in the level of physical activity
(PAD) is more strongly associated with the level of
perceived disability than the actual level of physical
activity (PAL).

2. A perceived decline in the level of physical activity
(PAD) plays a mediating role in both the association
between fear of movement/(re)injury and disability.

3. The disabling role of a perceived decline in the level
of physical activity (PAD) is more pronounced in
patients with a formerly active lifestyle as compared
to formerly sedentary patients.
2. Methods

2.1. Patients

In this study, 123 patients, with sub-acute low back
pain participated. Pain was localised below the scapulae
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and above the gluteal folds (following IASP taxon-
omy) (Merskey and Bogduk, 1994). At the moment
of inclusion, patients suffered low back pain for 4–7
weeks (sub-acute phase) due to either a first or new
episode of pain. In the last three months previous
to the actual episode started, they had no significant
activity limitations due to back pain. Additional selec-
tion criteria were (1) age between 18 and 60 years and
(2) sufficient knowledge of the Dutch language.
Patients, who (3) had a specific cause or strong suspi-
cion of a specific cause, such as lumbar disc hernia-
tion with neurological complications, major
structural back abnormality, evidence of inflamma-
tory, systemic or neoplastic disease, (4) were pregnant,
(5) had a major psychiatric illness, (6) suffered from a
muscle disease, or (7) had a cardiac pacemaker, were
excluded from the study. Patients were recruited in
two different ways: they were referred by their general
practitioner or they responded to an advertisement in
a local newspaper. Selection criteria were either
checked by the referring general practitioner or, when
a patient replied on the advertisement, criteria were
checked by a physician in rehabilitation medicine.
Both physicians performed a medical screening
according the low back pain guideline of the Dutch
Society of General Practitioners (Faas et al., 1996).
All patients gave their written informed consent to
participate in the study. The experimental protocol
was approved by the Medical Ethics Committee of
the Rehabilitation Foundation Limburg and the Insti-
tute for Rehabilitation Research, Hoensbroek, the
Netherlands.
3. Measures

3.1. Physical activity

3.1.1. Physical activity in daily life before the onset of

pain/habitual PAL (H-PAL)

To score the habitual physical activity level, which re-
flects the level of daily life activities before the back pain
started, the Baecke Physical Activity Questionnaire
(BPAQ) was used.

To be able to score activities in the past, the BPAQ
was transformed in the past tense. Patients had to re-
call their physical activity level during the last year be-
fore the back pain started. The BPAQ consists of
three indices of habitual physical activity : the occupa-
tional activity index; sport activity index and the lei-
sure time activity index. The reliability (Baecke
et al., 1982) and validity (Philippaerts et al., 1999) of
the questionnaire in a healthy population appear to
be good. The BPAQ is a reliable instrument to mea-
sure habitual PAL in patients with CLBP (Jacob
et al., 2001).
3.1.2. Physical activity in daily life after the onset of pain

(PAL)

To measure PAL a triaxial accelerometer (RT3;
Stayhealthy Inc., Monrovia, USA); consisting of three
uniaxial piezo-resistive accelerometers was used to re-
cord the amount of body movement. Acceleration sig-
nals from the three measurement directions (the
posterior, the mediolateral and the longitudinal axes
of the trunk) were amplified and filtered. The rectified
and integrated acceleration from all three directions
over a time-period of 1 min was calculated. The num-
ber of occasions on which this signal exceeded a pre-
defined threshold was calculated. The data is the
output of the accelerometer, measuring the intensity
of physical activities and was expressed in counts
per minute. Data collection continued uninterrupted
for seven days. Output was stored in a data memory
chip within the accelerometer and was read out by a
computer after one week. Patients attached the RT3
with a clip on their waist. They were instructed to
wear the RT3 during waking hours, for seven days ex-
cept during bathing, taking a shower or swimming. In
addition, they recorded in a diary the moment of
attaching the RT3 to the body in the morning and
the moment of taking it off in the evening. In case
they had to remove the RT3 during the day, the rea-
son and the exact time-period had to be registered
also. Physical activity in daily life was expressed as
the total sum of counts registered per day. The tri-
axial accelerometer is a valid instrument for the mea-
surement of physical activity in daily life in patients
with CLBP (Verbunt et al., 2001).

3.1.3. Perceived physical activity decline

For the measurement of perceived physical activity
decline (PAD), 20 different regular daily activities were
presented. The presented activities were derived from
the PARS (Physical Activity Rating Scale; Vercoulen
et al., 1997). For each activity, patients were asked
to indicate how frequently they had performed the
specified activity in the last two weeks using the fol-
lowing response categories: never, rarely, now and
then, often and very often. Examples of activities
are: 1 h walking, 4 h working, climbing two stairs
and one hour shopping. After they rated their activity
level per item, patients were asked if they would have
performed this specific activity more often if they
would not have back pain. If the answer was yes
for a specific item, one point was counted. On the
contrary if the answer was no, the score on that item
was zero. The total sum score for 20 activities resulted
in a score for PAD; a perceived decline in the level of
physical activity after the onset of pain as perceived
by the patient, with a theoretical range in PAD of
0–20. Internal consistency of PAD appeared to be
adequate (Cronbach�s alpha = 0.92).
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3.1.4. Muscle strength

Muscle strength, one of the components of physical
fitness, was measured as isometric muscle strength of
the quadriceps muscle using a Cybex (Cybex II isoki-

netic dynamometer, Cybex, Ronkonkoma, NY) accord-
ing to the protocol as described by Verbunt et al.
(2003, 2005). Muscle strength was measured as the max-
imum isometric peak torque (T) of two efforts. Torque
was standardised to torque per kilogram lean body mass
(lean body mass was calculated as weight – (percentage
of body fat/100 * weight)). Calculations of the percent-
age of body fat were performed based on a sum of four
subcutaneous fat folds according the procedure of Dur-
nin and Womersly (1974). Fat folds were measured with
a Servier skinfold calliper (Biersteker et al., 1983). To
control for submaximal performance, the interpolated
twitch technique was used during muscle strength testing
(Rutherford et al., 1986). Signal analysis was performed
off-line using MATLAB software (The Math Works Inc.,
Natick, Mass).

3.2. Pain

3.2.1. Pain intensity

Current pain intensity was rated on a visual analogue
scale (VAS) with extremes of 0 (no pain) and 100
(unbearable pain) (Bolton, 1999).

3.2.2. Pain related disability

Low back pain disability was assessed using the Que-
bec Back Pain Disability Scale (QBPDS). The QBPDS
contains 20 items. Each item is scored from 0 (no diffi-
culty performing this activity) to 5 (Impossible to per-
form this activity) and the final QBPDS score is
expressed with a higher number indicating greater dis-
ability. The QBPDS is a valid and reliable measure for
low back disability both in the original version (Kopec
et al., 1995), as well as in the Dutch version (Schoppink
et al., 1996).

3.3. Psychological characteristics

3.3.1. Fear of movement/(re)injury

The Tampa scale for Kinesiophobia (TSK) is a 17-
item questionnaire aimed at the assessment of fear of
movement/(re)injury. The Dutch version of the TSK
has been reported to be reliable and valid (Vlaeyen
et al., 1995b; Goubert et al., 2000).

3.3.2. Depression

The Dutch version of the Beck Depression Inventory
(BDI) measures depression. It is a 21-item self-report
questionnaire designed to measure the severity of
depression and was proposed by the Dutch Committee
for the Standardization of Depression Questionnaires
(Beck et al., 1979; Zitman et al., 1989).
3.4. Statistical analyses

Spearman rank correlation coefficients were calcu-
lated to examine the association between pain disability
and physical activity related variables. Since in func-
tional performance gender and age are important char-
acteristics, for the association between activity related
variables and muscle strength, a partial correlation coef-
ficient was used, corrected for age and gender. Results
for groups were expressed as a mean score and standard
deviation combined with the range of scores. Compari-
sons between two groups were performed using the Stu-
dent�s t-test for unpaired observations in case of a
normal distribution of the data (a = 0.05). In case of a
non-normal distributions of the data the Mann–Whit-
ney U test for unpaired observations was used.

To evaluate the role of perceived PAD as a mediator
in the relation of fear of movement/(re)injury and dis-
ability three linear regression analyses were performed
according to Baron and Kenny (1986). In the first anal-
ysis disability was the dependent variable and gender,
age, pain intensity and fear of movement/(re)injury were
the independent variables. In the second analysis, PAD
was introduced as dependent variable and the indepen-
dent variables were identical to those in the first analy-
sis. In the third analysis disability was again the
dependent variable in the equation and PAD was added
to the set of independent variables. If PAD acts as a
mediator in the relation fear of movement/(re)injury
and disability, the contribution of fear of movement/
(re)injury in the first and the second model should be
statistically significant, whereas its influence should de-
crease in the third model after the introduction of
PAD. Since the data were collected in a cross sectional
design, hypothetical inverse relations were also tested.
Again with the three regression analyses as presented
above, it was checked whether disability acted as a medi-
ator in the relation between fear of movement/(re)injury
and PAD and whether fear of movement/(re)injury
acted as a mediator in the association between PAD
and disability.

To evaluate whether the role of PAD in the explana-
tion of disability differed in patients with a sedentary
lifestyle as compared to patients with an active lifestyle,
patients were categorized in two groups based on the
median split of their Baecke score. In both groups a lin-
ear regression analysis was performed to identify vari-
ables significantly contributing to the explanation of
disability. Independent variables were pain intensity,
depression, PAD and PAL.

For all linear regression analyses standardized beta
coefficients and their significance were tested under the
null hypothesis that the coefficient differed from zero.
To control for co-linearity, variable inflation factors
(VIF) were checked and had to be below 10. Outliers,
if any, with a Cook distance above 1 were removed from
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the model. All statistical analyses were performed using
SPSS software (SPSS Inc., Chicago, Ill).
4. Results

4.1. Demographic and pain related characteristics

This study included 123 patients (66 male and 57 fe-
male) with a mean age of 44.1 years (SD = 10.3). Main
characteristics of the current pain episode were: a sud-
den onset of the pain was reported by 50%, radiating
pain into the legs by 68%, and an earlier episode of back
pain by 76% of the participants. Mean duration of com-
plaints on the day of measurement was 38.5 days
(SD = 8.3). Eighteen of the 86 patients with a paid job
(21%) were still on sick leave at the time of measure-
ment. Mean pain intensity was 42.1 (SD = 21.9), with
no gender differences. Mean TSK score for all patients
was 36.0 (SD = 7.4). On average men had a significantly
Table 1
Pain disability and physical activity related variables (Spearman rank
correlation coefficients are presented)

H-PAL PAD PAL

Pain disability related variables

Disability �0.10 0.47** �0.19
Fear of injury 0.06 0.34** 0.06
Depression �0.02 0.30** �0.17
Pain intensity �0.02 0.27** 0.07

Physical activity related variables

Muscle strengtha 0.15 �0.17 0.20
H-PAL � 0.18 0.25*

PAD – – �0.05

H-PAL, physical activity in daily life before the onset of pain (habitual
PAL); PAL, physical activity in daily life after the onset of pain.
a Partial correlation coefficients corrected for age and gender are

presented.
* p < 0.05.

** p < 0.01.

Table 2
PAD as a mediator in the relation fear of injury and disability

Dependent variable Independent variables

Disability Gender
Age
Pain intensity
Fear of injury

Physical activity decline (PAD) Gender
Age
Pain intensity
Fear of injury

Disability Gender
Age
Pain intensity
Fear of injury
PAD
higher TSK scores of (M = 37.2; SD = 6.9) as compared
to women (M = 34.5; SD = 7.8; p = 0.05). The mean
score for BDI was 7.5 (SD = 5.5).

4.2. Physical activity

Mean BPAQ scores of male and female patients were
8.50 (SD = 1.40) and 8.27 (SD = 1.14), respectively.
These scores were comparable with scores of healthy
Dutch individuals, with M = 8.2 (sem = 0.1) and
M = 8.4 (sem = 0.1) for males and females, respectively
(Baecke et al., 1982). This would imply that the persons
in this study were, before their back pain started, as ac-
tive as a general Dutch population. As to physical fit-
ness-related characteristics in this sub-acute phase of
back pain, on average male patients scored 2.44 N
m/kg (SD = 0.98) on the muscle strength test. They
weighed 83.4 kg (SD = 15.6) and their mean height
was 1.79 (SD = 0.06) m. Men had a mean percentage
of body fat of 23.8 (SD = 5.7). The mean score of wo-
men on the muscle strength test was 2.01 N m/kg
(SD = 0.75). They had a mean weight of 72.7 kg
(SD = 15.0) and a mean height of 1.68 (SD = 0.11).
Their mean percentage of body fat was 37.2
(SD = 5.3). Table 1 displays the associations between
physical activity related variables (H-PAL, PAD and
PAL) and pain disability related variables using spear-
man rank correlation coefficients. Habitual PAL
(H-PAL) did not relate significantly to any of the pain
disability related variables. In contrast, PAD was signif-
icantly associated with disability, fear of injury, catas-
trophizing, depression and pain intensity. PAL was
only interrelated with H-PAL. No relations with disabil-
ity related variables were found.

4.3. PAD as a mediator

In Table 2 results of three linear regression analyses
are presented. For all analyses VIFs were low (with a
R2 Adj R2 Standardized b p-Value

0.46 0.44 �0.08 0.24
0.14 0.04
0.57 <0.01
0.19 0.01

0.22 0.20 �0.20 0.02
�0.04 0.65
0.20 0.03
0.38 <0.01

0.48 0.46 �0.05 0.46
0.15 0.04
0.52 <0.01
0.10 0.19
0.23 <0.01



Table 4
Linear regression analysis with disability as dependent variable in two
groups based on the median split of H-PAL (Baecke)

Dependent
variable

Independent
variables

R2 Adj R2 Standardized
b

p-Value

Sedentary (H-PAL 6 8.4)

Disability Pain intensity 0.57 0.52 0.64 <0.01
Depression 0.24 0.04
PAD 0.07 0.55
PAL �0.16 0.16

Active (H-PAL > 8.4)

Disability Pain intensity 0.47 0.42 0.48 <0.01
Depression 0.06 0.55
PAD 0.33 0.02
PAL �0.28 0.02

H-PAL, physical activity level before onset of pain; PAL, physical
activity level after the onset of pain; PAD, decline in the level of
physical activity.
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maximum of 1.324 in the third analysis) suggesting that
there is no problem of colinearity. In all analyses, Cook�s
distances did not exceed 1. In the first analysis with dis-
ability as a dependent variable the percentage of ex-
plained variance appeared to be 44%. In the first model
pain intensity proved to be an important variable (stan-
dardized b = 0.57) in the explanation of disability. But
also fear of movement/(re)injury contributed signifi-
cantly with a standardized b of 0.19. In the second anal-
ysis, in which PAD was introduced as the dependent
variable, 19.5% of the variance in PAD could signifi-
cantly be explained. Fear of movement/(re)injury was
the most important variable in the explanation of
PAD, with a standardized b of 0.38. In the third model,
disability was the dependent variable, which was in
accordance with the first model. PAD was introduced
as an independent variable in the equation. 46% of the
variance in disability could be explained by this model,
but after the introduction of PAD, fear of movement/
(re)injury no longer contributed significantly. In the
analyses focussing on an inverse association, where dis-
ability was tested as a mediator in the association be-
tween fear of movement/(re)injury and PAD, fear of
movement/(re)injury showed a significant contribution
to the explanation of PAD, which lasted after the intro-
duction of disability in the model. Also in the analyses on
the mediating role of fear of movement/(re)injury in the
association between PAD and disability, the significant
contribution of PAD to the explanation of disability
lasted after the introduction of fear of movement/(re)in-
jury in the model. In other words, support was exclu-
sively found for the mediating role of PAD in the
association between fear of movement/(re)injury and dis-
ability, but not for other mediation models.

4.4. Lifestyle related differences

In Table 3, activity related scores of formerly seden-
tary and formerly active patients are presented. Groups
were categorized based on the median split of their Bae-
Table 3
Mean scores on activity related variables for patients with an active
lifestyle as compared to patients with a formerly sedentary lifestyle

Sedentary
(H-PAL 6 8.4)

Active
(H-PAL > 8.4)

p-Value

H-PAL 7.4 ± 0.8 (5.8–8.3) 9.4 ± 0.9 (8.4–12) <0.01
PADa 3.1 (0–17) 5.6 (0–20) 0.13
PAL 191,812 ± 72,894

(59,893–360,803)
216,973 ± 84,715
(88,945–436,986)

0.28

Disability 40.3 ± 19.1 (1–83) 38.6 ± 16.7 (3–72) 0.63

Values are means ± SD and ranges. H-PAL, habitual PAL; physical
activity level before the pain started. PAL, physical activity level after
the onset of pain.
a As PAD was not normally distributed the median score combined

with ranges is presented.
cke-score (H-PAL), which was 8.4. In Table 4, results of
regression analyses indicated that in the sedentary group
52% of the variance could be explained by the model.
VIFs ranged from 1.088 to 1.158 showing that there
was no colinearity. Both PAD and PAL did not signifi-
cantly contribute to the explanation of disability. In the
active group the percentage explained variance was 42%.
In contrary to the sedentary group, in patients who were
active before their back pain started, both PAD and
PAL contributed significantly in the explanation of
disability.

4.5. Error analysis

Twelve patients (10%) had an invalid score on PAL
and their score was not used in the calculations. Their
registered period of physical activity in daily life as mea-
sured with the RT3 was less than 5 days, which was the
minimum time period acceptable to express PAL (Grete-
beck and Montoye, 1992). This deficient data registra-
tion of PAL was most of the time based on insufficient
battery charge of the RT3. 16% of all patients had an
incomplete score for H-PAL. For these patients the total
Baecke score could not be calculated. Most incomplete
Beacke scores (16 of 20) were based on the absence of
the work-index, which is an essential part to calculate
the total Baecke score. 14 persons of the 16 with an
incomplete work-index score were women with full time
house keeping activities. They did not significantly differ
in age, disability level, level of physical activity or phys-
ical performance compared to women with full time
housekeeping who had a complete work-index.
5. Discussion

In this sample of sub acute low back pain patients
PAD was significantly related to disability. In addition,
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PAD acted as a mediator in the relation between fear of
movement/(re)injury and disability. It appeared that for
patients with an active lifestyle before the pain started,
PAD was significantly contributing to the explanation
of disability, whereas this was not the case for patients
with a formerly sedentary lifestyle.

5.1. PAD as a mediator

Based on Table 1 it appeared that disability related
variables were related to PAD and not to H-PAL and
PAL. These data support the hypothesis that changes
in the level of physical activity are more disabling then
the actual level of physical activity.

Fearful patients with sub-acute back pain, experience
a fear-induced activity decline, which they perceive as
disabling. The apparent interrelation of fear of injury,
a change in physical activity and disability could also
be suggested based on the results of a study on graded
exposure in chronic pain (Vlaeyen et al., 2002). In this
study improvements in pain-related fear and pain catas-
trophizing were shown, based on exposure in vivo. The
results, measured over a short term, showed a decrease
in disability and an increase in PAL as assessed by
accelerometry. This rapid increase in activity seems to
support the role of behavioural factors in changes in
activity levels in pain. Because, if PAL was limited by
physiological factors (like physical deconditioning),
changes in PAL would not be expected on such a short
term. Based on the results of our study, it can be
hypothesized that for an optimal result of graded expo-
sure in vivo, expressed as a high increase in PAL after
treatment, not only fear of injury, but also PAD can
be taken into account in the selection of patients.

Pain intensity appeared to be the most disabling fac-
tor in patients with sub-acute LBP. This important role
for pain intensity in the first phase of LBP was already
reported by others (Sieben et al., 2002; Fritz et al.,
2001). In the study of Sieben et al. in patients with acute
back pain, pain intensity was, in accordance with our
findings, even more important than fear of movement/
(re)injury in the explanation of disability. However, in
the explanation of PAD, pain intensity seemed less
important as compared to pain-related fear. In a sub-
acute phase of back pain, the disabling role of pain
intensity is therefore probably less based on a pain in-
duced activity decline, but will mainly be based on other
mechanisms. It is however beyond the scope of this arti-
cle to explore this alternative routes of the influence of
pain intensity on the level of perceived disability in pa-
tients with sub-acute low back pain.

5.2. The disabling role of PAD and PAL

The levels of perceived disability for both formerly ac-
tive and formerly sedentary patients were comparable.
However, in the explanation of disability, PAD and
PAL seemed important factors in patients with a for-
merly active lifestyle, but they did not contribute in for-
merly sedentary patients. In the active group, even after
correction for the actual level of activities (PAL), PAD
was still significantly related to disability. Also PAL
was significantly related to disability. This disabling ef-
fect of activity is even more interesting, given the fact
that the mean PAL for the active group was still higher
(although not significant) as compared to the formerly
sedentary group. In contrast, for patients with a seden-
tary lifestyle before the pain started the impact of both
PAD and PAL seemed less important in the explanation
of disability. Although this pain episode has an impact
on their daily life, since they report a level of disability
comparable to the active group, their daily physical
activity schedule is probably less influenced after the on-
set of pain. Other factors, such as depression and pain
intensity appeared to be more disabling. Also important
to consider in the evaluation of the disabling role of
PAD, is the fact that PAD did not show a significant
association with H-PAL. Patients, who were more phys-
ically active before their pain started, did not necessarily
show a higher decline in activity level and patients who
had a more sedentary lifestyle before their pain started,
did not necessarily have a lower decline. This finding ar-
gues the suggestion that the non-disabling role of PAD in
the sedentary group could be based on a floor effect in
PAD. In conclusion, for patients with a formerly active
lifestyle both PAD and PAL seemed more disabling as
compared to patients with a formerly sedentary lifestyle.

This discrepancy in both activity groups in the asso-
ciation between a disability related PAD and the actual
level of PAL is important to consider in both clinical
practice and research. Regarding clinical practice, for
patients with a formerly active lifestyle, having pain
interfered more with their physical activity schedule.
Although they probably report disabling activity limita-
tions, PAL or the level of physical fitness, will not nec-
essarily be low as compared to the mean levels of the
population. On the other hand, sedentary patients will
probably report a disabling pain instead of activity lim-
itations, even though their PAL and level of physical fit-
ness is probably low as compared to the mean level of
the population. In research, this discrepancy between
the reported reason for disability and the actual PAL
or level of physical fitness could be an explanation for
the absence of an evident association between disability
and PAL or disability and physical fitness, which ap-
peared in studies in a cross sectional design (Wittink
et al., 2000; Verbunt et al., 2001).

5.3. PAD and disability

Although the constructs of PAD and disability share
many similarities, the data of the sedentary group, as
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presented in Table 4, indicated already, that these con-
structs are not identical. PAD is not related to disability
in this model. Disability has been defined by the World
Health Organization (1980) as any restriction or lack of
ability to perform an activity in the manner or within the
range considered normal for a human being (1980).
Pain-related disability questionnaires focus therefore
on both a decrease in capacity in the performance and
altered performance of regular activities of daily living
in patients with pain. PAD is defined as a decrease in
the level of physical activity relative to a person�s activ-
ity level before the onset of pain as perceived by the pa-
tient. PAD is therefore only focused on an individual
change in the intensity of PAL. If, for example, an activ-
ity can still be performed despite great difficulties due to
back pain, this will influence a disability score but will
not influence PAD. Compromised performance of an
activity can be disabling but does not necessarily influ-
ence PAD.

5.4. Methodological issues

In this study H-PAL and PAL, although they both
represent a physical activity level, were measured using
different assessment methods. H-PAL was based on self
report (Baecke questionnaire), whereas PAL was ob-
tained by accelerometry. In research on chronic pain,
the use of objective methods to measure physical activity
instead of self-report is advised in order to avoid the
influence of a patients� perception or interpretation of
the variable of interest, which can harm test validity
(Verbunt et al., 2001). However, information on physi-
cal activities as performed in the past can only be ob-
tained based on self-report. In order to measure
activities before the back pain started, the Baecke ques-
tionnaire was translated in the past tense. To reduce the
influence of information bias, the interval between the
moment of measurement and the time period the Baecke
questionnaire was aimed at (i.e., one year before the
back pain started), was chosen to be only 4–7 weeks.
As H-PAL, also PAD was based on self-report. At this
moment, no other assessment method for measuring
activity decline is available. However, when in future re-
search the inter-correlation between Beacke and the
accelerometer (RT3) is found to be high, computation
of PAD scores based on the substraction of Z-scores
of Baecke-Z-score of PAL might be an option. In
healthy subjects, Philippaerts et al. (1999) found that
the Baecke questionnaire correlated well with the Trac-
mor accelerometer, which like the RT3, is a triaxial
accelerometer. However, similar findings in a patient
sample is lacking.

This study was based on a cross-sectional design,
which implies that the possibility to collect information
on causal relationships is limited. Therefore besides the
mediating role of PAD in the association fear of move-
ment/(re)injury and disability, also two other associa-
tions between the three variables were checked.
Firstly it was checked whether disability acted as a
mediator in the association between fear of move-
ment/(re)injury and secondly if fear acted as a media-
tor in the relation PAD and disability. In both
analyses, no mediating role for either disability or fear
of injury was found, which strengthen the finding that
PAD had a mediating role in the association between
fear and disability.

5.5. Muscle strength

This study was mainly focussed on PAL and the dis-
abling effect of changes in PAL. But based on the fact
that a decrease in one�s level of physical activity in daily
life leads to physical deconditioning, it can be hypothe-
sized that PAD is also associated with reduced fitness. In
this study, muscle strength, which is one of the compo-
nents of physical fitness, showed no relation with the ac-
tual level of physical activity nor with a decline in
activities. In common with the observations of PAD,
changes (decline) in muscle strength may be more
important than actual levels of muscle strength in deter-
mining disability. At the present, a longitudinal study
covering a period of one year after the acute onset of
pain, originating from the present study, is underway,
investigating fitness related changes and their associa-
tion with disability. Knowledge on this association
would open the prospect for more patient specified inter-
ventions directed towards positive changes in disability
and physical activity.

Summarizing, in this study a decline in the level of
physical activities seemed more disabling as compared
to the actual level of activities. An activity decline ap-
peared to play a mediating role in both the association
between fear of movement/(re)injury and disability.
Both the level of physical activity and a decline in activ-
ity seemed more important in the explanation of disabil-
ity in patients with an active lifestyle before their back
pain started as compared with patients with a formerly
sedentary lifestyle. Research on the disabling role of
physical activity restrictions in back pain should be fo-
cussed on PAD instead of PAL.
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