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Abstract Purpose High levels of pain behavior adversely
affect the success of multidisciplinary rehabilitation of
patients with chronic nonspecific low back pain
(CNSLBP). Functional capacity evaluation (FCE) assess-
ment should detect high levels of pain behavior to prevent
the inclusion of unsuitable patients to functional rehabili-
tation programs. The aim of this study was to develop a
Pain Behavior Assessment (PBA) and to evaluate its con-
struct validity. Methods The PBA was developed by
experts in the field and is literature-based. Inclusion criteria
for participants of the validation study were: CNSLBP, age
20-60 years, referral for fitness-for-work evaluation. The
PBA was applied by physiotherapists during FCE. Rasch
analysis was performed to evaluate the construct validity of
the PBA. Internal consistency was indicated by the person
separation index (PSI), which corresponds to Cronbach’s
alpha. Results 145 male (72.5 %) and 55 female patients
were included. Rasch analysis removed 11 items due to
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misfit and redundancy, resulting in a final PBA of 41 items.
Item mean fit residual was —0.33 (SD 1.06) and total item
Chi square 100.39 (df = 82, p = 0.08). The PSI value was
0.83. DIF analysis for age and gender revealed no bias.
Conclusions The PBA is a valid assessment tool to describe
pain behavior in CNSLBP patients. The high PSI-value
justifies the use of the PBA in individuals. The PBA may
help to screen patients for high levels of pain behavior.

Keywords Chronic pain - Low back pain - Pain
measurement - Reproducibility of results - Return to work

Introduction

Patients with chronic low back pain (LBP) suffer from
physical and psychological distress and disability. Mul-
tidisciplinary rehabilitation and functional rehabilitation
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programs (FRP) [1] for such patients with physically
demanding jobs focus on musculoskeletal reconditioning,
work reintegration and behavioral training, but are time-
consuming and expensive [2, 3]. Patients with physically
demanding jobs are often migrants with lower socio-eco-
nomic status, different cultural backgrounds and language
barriers. Thus, psychosocial constraints may influence both
the rehabilitation process and return to work adversely [4—
6]. Psychosocial stressors in patients with chronic non-
specific low back pain (CNSLBP) may be accompanied by
high levels of pain behavior, that may not reflect the lim-
itations based on organic-structural changes [7, 8]. Single
signs of pain behavior are commonly present in patients
with CNSLBP, but a high number of pain behavior signs
influences return to work adversely [9]. Previous research
has used different terms such as exaggerated pain behavior,
sincerity of effort and symptom magnification. These terms
are criticized for suggesting intention of patients [10].
Therefore, we decided to use the more neutral term “pain
behavior” and, in the case of the presence of many signs,
“high levels of pain behavior”. Pain behavior should be
considered in all patients during the evaluation of func-
tional performance and, furthermore, in the determination
of disability allowances [11]. Prior to FRP, an efficient
screening process should identify patients with low pain
behavior who may benefit from FRP and, thereby, prevent
the inclusion of patients who are unlikely to benefit from
such expensive programs. In patients with high levels of
pain behavior, interventions with focus on coping and
cognitive behavioral treatment should be applied [12, 13].
Thus, assessments are needed to effectively allocate the
right patients to the right rehabilitation programs.

Several authors have recommended combining assess-
ments [9, 14, 15] of pain behavior and effort [16] during
physical performance tests in order to increase the pre-
dictive power in the selection process of patients for FRP
[17-19]. Examples of such assessments are the Spinal
Function Sort (SFS) [20], grip strength [14] or the nonor-
ganic somatic components by Waddell [17, 21, 22].

A comprehensive assessment to screen for high levels of
pain behavior should include different aspects of pain behavior
[14] such as: (a) pain perception and description by the patient;
(b) the behavior of the patient perceiving pain; (c) the patient’s
effort to perform physically demanding tests; and (d) the
patient’s consistency of behavior [23]. However, validated
assessments covering all these different aspects do not exist to
date [24]. Therefore, the pain behavior assessment (PBA) was
developed to screen for patients with predominant pain
behavior and help in the allocation of patients to the most
effective type of therapy. The PBA is conducted principally in
relation to Functional Capacity Evaluation (FCE) [25, 26].
The FCE is a standardized battery of clinical tests to measure a
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patient’s physical ability to carry out work-related activities
safely and, additionally, is often used to evaluate allowances
for disability claims or as a measurement prior to FRP. Fur-
thermore, the FCE contains an assessment of inconsistency,
which has not been validated as yet. The assessment of
inconsistency observes whether the patient’s performance
during similar physical tasks are consistent with each other
[27], e.g. inability to tolerate low back flexion during the
patient’s examination would be reproduced during the FCE
subtest through a forward bending exercise. The presence of
three or more inconsistencies may indicate lack of consistency.

The aim of this study was to establish the construct
validity of a German version of the PBA. The hypothesis
was that the PBA is a unidimensional construct and,
therefore, a valid measurement to assess pain behavior
during the evaluation of patients for FRP.

Methods
Participants
Experts

Six experts from the association Community of Interest for
Ergonomics (Verein Interessengemeinschaft Ergonomie),
with at least 5 years work experience in the field of FCE,
contributed to the development of the preliminary PBA,
primarily in regard to the clinical relevance of the sug-
gested items. The experts were clinicians in the field of
work rehabilitation and included a physician specialized in
rehabilitation and insurance medicine. This physician was
an instructor of FCE and experienced in determining work
disability and allowances for the Swiss Accident Insurance
Fund. Schweizerische Unfallversicherung (SUVA).

Patients

The study was conducted in two rehabilitation clinics and in
one university hospital outpatient clinic in Switzerland.
Patients with chronic non-specific low back pain (CNSLBP)
[28] and with a referral to undergo FCE for the determination
of fitness-for-work were included consecutively by applying
the inclusion- and exclusion criteria in a stringent way. Chronic
pain is defined as pain lasting for more than 3 months [29].
Further inclusion criteria were: age from 20 to 60 years and
oral comprehension of German, Italian or French. Exclusion
criteria were: specific LBP, by reason of nerve root compres-
sion, structural instability of the spine, tumor, inflammatory
diseases, infection, spondylolisthesis, spinal stenosis, other
comorbidity affecting work ability (psychiatric, cardiorespi-
ratory, or other musculoskeletal diseases) [28].
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Assessors

The assessors were physiotherapists, who rated the PBA
items through observation of the pain behavior of patients
during FCE-testing. All FCE assessors had completed a
standardized 2-day course on FCE and were qualified FCE-
testers, with 2—15 years of experience in FCE testing. In
addition, assessors were trained during a 4-h session at all
centers in the application and interpretation of the PBA
items, including a discussion of 8 FCE video sequences, by
the same FCE instructor. On this basis, disagreement
between assessors was detected and solved. The training
protocol contained interpretation guidelines for difficult
items and the protocol was based on the manual. It has
been shown in a recent study that the inter-rater reliability
for effort determination of FCE tests is on average 0.73
[30].

Study Design
A cross-sectional study design was performed.
Steps

Figure 1 shows the consecutive steps in the development
and validation process of the PBA.

Step 1 Development of the preliminary PBA

The PBA was mainly developed by an expert group on
the basis of the assessment of inconsistency [23], as a part
of the FCE. The findings of Keefe [8] provided 6 further
items and the nonorganic signs of Waddell [21] eight
items. Another 28 items relevant to pain behavior were
added from various sources [14, 23, 27, 31]. The experts
added a further ten items, considered relevant, from their
own clinical experience and suggested the following four
subscales to differentiate between the important aspects of
pain behavior, as observed in clinical practice: (a) pain
perception; (b) overt pain behavior; (c) effort; and
(d) consistency of behavior.

A dichotomous scale (0 = no pain behavior present;
1 = pain behavior present) was applied to all items. The
criteria for rating pain behavior “yes/no” were defined by
numeric cutoff levels (where applicable), evaluated in
previous studies [15, 19, 20, 32-35]. Sensitivity and
specificity values for these cutoff levels were between 0.55

Step 3
Construct validity:
Data Collection and
Rasch analysis

Stepp 1
development
of the PBA

Step 2
Pretesting

Fig. 1 Study flow

to 1.0 and 0.87 to 0.97, respectively. For 3 items (grip
strength, lifting and one-hand carry), where no published
cutoffs were available, the 10th percentile was chosen as a
very conservative estimate. The total score of the PBA is
the sum of all items rated with 1 (pain behavior present).

Step 2 Pretesting

The preliminary PBA testing was performed in the daily
clinical settings of the participating work rehabilitation
centers. The feedback of the assessing physiotherapists was
evaluated by the experts and guided further adaptations.

Step 3 Construct validity

A cross-sectional study was performed in the three work
rehabilitation centers of Bellikon, Valens and Zurich
University Hospital in Switzerland. Eight physiotherapists
administered the Functional Capacity Evaluation, including
the revised PBA, to 200 patients. The study was approved
by the local ethics committee and performed in accordance
with the ethical standards of the Declaration of Helsinki.
All patients gave their written informed consent prior to
their inclusion in the study.

Statistics

Rasch analysis was performed to test the unidimensionality of
the PBA subscales, i.e. if indeed one single underlying trait in
each subscale is measured [36, 37]. Rasch modelling reverses
the traditional data—model relationship, i.e. providing vari-
ous error estimates and fit statistics, in order to examine how
well the observed data fit the Rasch model’s expectations.
Rasch model theory states that response categories change as
a function of participant ability and item difficulty (both
expressed as logits), i.e. the probability that a person with a
logit of 1.0 will pass an item with a difficulty of 1.0 is 50 %,
but the probability of an item with a difficulty of >1 logit or
<1 logit will be <50 and >50 %, respectively. Thus, each
item and person is calibrated on an abstract continuum of the
trait from less to more, providing an equal interval scale
representing the variable, in this case pain behavior. Low
ability on this scale means that no, or few, pain behavior is
present; whilst a high ability means that much pain behavior
is present. Using this calibration, a linear transformation of
the scale is obtained, allowing for valid parametric statistics.
For construct validity (step 3), data from the revised PBA
were fitted to the Rasch Dichotomous Model [In (p/
(1 — p)) = logit]. Overall summary fit statistics provided
item-person interaction statistics with mean item fit residuals
standard deviations (SD), expected to be close to one given
adequate fit to the model, and Chi squared item trait inter-
action statistics, expected to be non-significant to demon-
strate that no invariance of item difficulty across the scale is
present. Item fit statistics provided information on the fit of
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the individual items. Items showing significant p-values (i.e.
misfit = significant deviation from the observed data to the
expected data) and/or fit residuals >+ 2.5 (meaning redun-
dancy and another dimension, respectively) were deleted
[38]. Bonferroni corrections on Alpha levels set at 0.05
resulted in significance levels of 0.001.

Differential item functioning (DIF) analysis was applied
to assess whether uniform DIF (consistent ability differ-
ences between groups, e.g. gender) and/or non-uniform
DIF (inconsistent ability differences between groups) was
present. Items displaying DIF at the defined significance
level are usually removed in the process of developing a
new scale. DIF assessed bias for age, gender, native lan-
guage, work ability (measured with Work Ability Index
WAI), fear of losing job, fear avoidance beliefs (measured
with Fear Avoidance Beliefs Questionnaire FABQ) and
duration of pain. The values of the WAI, the FABQ,
duration of pain and age were grouped in high and low
levels, according to the literature [18, 39—-43].

For DIF analyses, missing-values of the person factors,
were substituted with the mean or, where appropriate, with
the median of the sample. Missing-values of the items of
the PBA were not replaced.

The internal consistency is provided by the person
separation index (PSI) corresponding to Cronbach’s alpha.
This value should be > 0.7 for group comparisons and
> (.85 for individual use [36].

Principal component analysis (PCA) on the residuals from
the subsets of positive versus negative loading items was
applied to further test the unidimensionality of the final PBA.
If this formal test is not significant, then this acts as a further
proof that a unidimensional item set has been obtained.

Spearman’s correlations between the final PBA total
score (i.e. sum of all item scores), assuming a unidimen-
sional version, and the Work Ability Index (WAI), the
Oswestry Disability Index (ODI) and the Fear Avoidance
Beliefs Questionnaire [activity scale (FABQa) and work
scale (FABQw)] were calculated.

Rasch analysis was performed using the RUMM?2030
software package (RUMM Laboratory, Dungraig, Western
Australia). Statistical testing and correlation calculations
were performed using SPSS software, version 19.0 (SPSS,
Chicago, IL).

Results
Step 1  Development of the Preliminary PBA

The 10th percentile was chosen for the cutoff value for the
following items: (1) Grip strength; (2) Lifting; and (3) One

hand carry. (1) Grip strength: In an unpublished study by
Kool et al. 2005, the 10th percentile for the item was found
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to be 10 kg for women. Thus, scores lower than the 10th
percentile was defined as high level of pain behavior; (2)
Lifting: the cutoff was set at the 10th percentile of the
lifting-weight/body-weight ratio, with values below 8 %
indicating the presence of pain behavior. (3) One- hand
carry: the 10th percentile of our own sample was chosen.
Furthermore, the cutoff for the item gait speed was set at
the 5th percentile, on the basis that it did not fit the Rasch
model using the 10th percentile. However, our experts
valued this item as very important clinically and, for this
reason, it was kept it in the scale. The item fitted the model
well using the 5th percentile “(Appendix)”.

Step 2 Pretesting

The preliminary PBA was applied by eight physiotherapists
during clinical FCEs in 2007 and 2008. Therapists’ com-
ments resulted in an adapted 52-items version, including
four new items: denial, discrepancy balance test, discrep-
ancy overhead work and coefficient of variance. The item
SFS was adapted according to a recent study on the SFS
[20]. All items generated are presented in “Appendix”.
The subscale pain perception consisted of five items, the
subscale overt pain behavior of seven items, the subscale
effort of nine items and the subscale consistency of
behavior of 31 items.

Step 3 Construct validity

318 patients with LBP were referred for a fitness for work
evaluation, including the FCE. In total, 118 patients were
excluded based on the inclusion/exclusion criteria. 40
patients were excluded due to specific LBP, 28 due to
relevant comorbidity affecting work ability, 11 due to
language problems. In addition, 21 subjects did not give
informed consent and 4 were older than 60 years. More-
over, 14 patients were excluded due to administrative
problems. This resulted in a total of 200 patients, partici-
pating in the PBA construct validity study. Patient char-
acteristics are shown in Table 1.

Missing Values

The proportion of missing-values to all the variables
assessed for DIF was 1.7 %.

Rasch analysis was performed on 51 of the 52 original
items; the item (callus despite protection of the foot) was
excluded by the RUMM software as an extreme item
(never rated positive).

Firstly, data fit for each subscale was examined. Items
presenting misfit and/or fit residuals >4 2.5 (meaning
redundancy and another dimension respectively) were
removed, after careful consideration of its clinical
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relevance. The subscale pain perception (consisting of 5
items) fitted the Rasch model after removal of the misfit
item 3 (undifferentiated pain): mean item fit residual was
1.35 (SD 1.04). The SD value close to 1 confirmed ade-
quate fit to the model and Chi squared item trait interaction
was 14.41 (df = 8) with p = 0.07, confirming no invari-
ance of item difficulty across the scale. The subscale overt
pain behavior (7 items) fitted the Rasch model after dele-
tion of the misfit item 11 (telling about pain), resulting in a
model with mean item fit residual of 0.56 (SD 0.89) and an
item trait interaction of 10.03 (df = 10) with p = 0.61. The
subscale effort (9 items) fitted the model after removal of
the slightly misfit item 17 (performance of involved body
part): mean fit residual —0.16 (SD 0.75), with an item trait
interaction of 14.40 (df = 16) with p = 0.57. The subscale
consistency of behavior (30 items) fitted the Rasch model
after the deletion of 7 items (further discrepancies, one
hand carry, bell shape curve, rapid exchange grip, lifting
floor to waist, total of nonorganic signs, general incapac-
ity) in a step-wise procedure. Mean fit residual was —0.36
(SD 0.89), with an item trait interaction of 51.61 (df = 46)
with p = 0.26.

Initial examination of the data fit of the 51 items of the
PBA showed a significant item—trait interaction total Chi
square of 198.80 (df = 102) with p < 0.000, suggesting
that there was some degree of misfit between the data and
the model. This can be caused by misfit to model

Table 1 Patient characteristics (n = 200)

Male, n (percent) 145 (72.5)
Age, years® 43.3 (16.5)
Native language groups n (percent)

German-speaking countries 102 (51)
Southwest Europe 28 (14)
Southeast Europe 56 (28)
Other parts of Europe 14 (7)

Duration of pain, months
Median (IQR)°

Fear of losing job n (percent)

34.4 (12-100)

Yes 47 (23.5)
No 56 (28)
No job contract 97 (48.5)
WAL 21.3 (7.4)
FABQa®* 32.1 (9.6)
FABQw?* 19.2 (4.6)
ODI* 43.3 (16.5)

SD standard deviation, WAl work ability index, FABQa fear avoid-
ance beliefs questionnaire, activity scale, FABQw fear avoidance
beliefs questionnaire, work scale, ODI oswestry disability index,
n number, /QR interquartile range

? Values are means and SD

® Median (IQR) due to nonparametric distribution

expectations of respondents or items, or both. The residual
mean value for items was —0.43 with a SD of 1.51, an SD
much higher than the expected value of 1, i.e. no fit to the
model. The high value of the SD reflects the two slightly
not fitting items of the nonorganic signs that were left in
the scale to keep the complete set of the eight nonorganic
signs as this is an established assessment [21]. Deletion of
all items, as in the analysis of each subscale, resulted in the
final PBA of 41 items. The model fit had a mean item fit
residual of —0.33 (SD 1.06). The Chi squared item trait
interaction of 100.39 (df = 82) with p = 0.08 confirmed
that no invariance of item difficulty across the scale was
present.

Individual item fit statistics ranged from p = 0.93 (best
fit: item 39) to p = 0.0019 (item 46); however, the latter
still fitted the model, given the Bonferroni correction.
Individual item difficulty ranged from the lowest —3.16
(item 29), i.e. this item is scored ‘easily’, also with ‘low
ability’, i.e. when no/few pain behavior is present to 2.52
(item 51) (i.e. this item is scored only with high ability, i.e.
when high levels of pain behavior are present). The PSI,
which corresponds to Cronbach’s alpha, was 0.83. DIF
analysis for all person factors revealed no bias.

Principle Component analysis (PCA) on the residuals of
the positively versus the negatively loading items was
slightly significant (p = 0.03), indicating that there was
some multi-dimensionality in the set of items. This was
caused by the two items of the nonorganic signs in the
subscale consistent behavior. When removing these two
items (data not reported), the unidimensionality of the PBA
was confirmed (not significant PCA, p = 0.06).

The person-item threshold distribution (Fig. 2) shows
that the items’ difficulty [mean 0.00 (SD 1.26) did not
target all persons’ ability (mean —2.29 (SD 1.66)] well.
The persons’ ability is shifted to the left compared to the
items’ difficulty. This indicates that persons with low
ability (i.e. low levels of pain behavior) were not targeted
by the scale as there were no items capturing (very low)
pain behavior. At the other end of the scale there are still
items that were not scored by participants.

The median of the total score of the final PBA was 6.5
points (IQR 2-13) for our sample; the 95th percentile was
22.7 points. The maximum score of the final PBA is 41
points; the sum of all 41 items. In the subscales, maximums
of between 4 and 23 points could be scored: pain percep-
tion subscale, maximum 4 points; overt pain behavior
subscale, maximum 6 points; effort subscale, maximum 8
points; and consistency of behavior subscale, maximum 23
points.

The Spearman’s correlation coefficients rho between the
PBA and the other questionnaires were all significant with
values of —0.59 for the WAI, 0.39 for the FABQa, 0.37 for
the FABQw and 0.70 for the ODI.
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Discussion

We developed a preliminary version of the PBA and
assessed 200 patients with chronic non-specific LBP.
Based on RASCH analysis, considered state-of-the-art to
examine construct validity of an assessment, eleven items
from the initial PBA version were excluded. The final
41-item version of the PBA is a valid assessment tool to
evaluate pain behavior in patients with CNSLBP.

Newsworthiness

The PBA fulfills the clinical need to comprehensively
assess pain behavior, which is known to be highly pre-
dictive for the outcome of FRP. The comprehensive PBA
consists of a range of aspects that so far has not been
captured in one single test. The PBA considers the com-
plexity of pain behavior and helps to screen patients for
inclusion in a physically demanding FRP. Within the PBA,
the items of the assessment of inconsistency in the FCE can
be used for decisions on work disability.

Internal Consistency

Items were excluded during the Rasch analysis due to
statistical misfit or redundancy, but always with consider-
ation of their clinical relevance. Therefore, two slightly
misfitting items of the subscale consistency of behavior
were kept, in favour of clinical relevance of a complete and
well-established measure, but on account of confirmed
unidimensionality. Thus, the decision to delete an item was
not only guided by statistical rules, but to some extent also
by the opinion of FRP experts. This may increase the
clinical relevance and acceptance of the PBA.

Only one item from each of the three subscales pain
perception, overt pain behavior and effort, consisting ini-
tially of between five to nine items, were deleted during the
analysis. In the largest subscale consistency of behavior,
seven of 30 items were deleted. Three items on grip
strength were excluded. This would agree with other
studies that challenge the validity of grip strength measures
to assess pain behavior and effort [14].

The results of the RASCH analysis support the construct
of the four subscales (with some restriction in the subscale
consistency of behavior), as well as of the whole scale. This
justifies the use of each subscale and the whole scale with a
total score. The total score may be valuable for pain
behavior screening in patients with CNSLBP. The scoring
of the subscales may be helpful in making clinical deci-
sions. Treatment may be specifically targeted at the major
deficits identified by the corresponding subscales, e.g. a
patient with a high score in the subscale consistency of
behavior may benefit from cognitive behavioral treatment,
whilst a patient with a high score in the subscale descrip-
tion of pain may need to improve coping with pain
and learn about the negative impact of catastrophizing
thoughts.

Convergent Validity

To evaluate the convergent validity, correlations between
pain behavior and other constructs were calculated. We
found moderate to good correlations between pain behavior
(PBA) and the self-rated work ability (WAI) and self-rated
disability (ODI). The correlation with the WAI was nega-
tive, as a high score of the WAI implies good perceived
subjective work ability. We would like to point out that
correlations with fear avoidance beliefs (FABQa and
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Fig. 2 Person-item threshold distribution
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FABQw) were only moderate. This confirms that fear
avoidance beliefs form only one aspect of pain behavior
and that the construct pain behavior is more comprehen-
sive, including other issues such as pain perception, overt
pain behavior, effort and consistency of behavior.

Strengths of this Study

e A large patient sample from three centers for inpatient-
and outpatient functional rehabilitation was used. This
increases the generalizability of the results for other
patients with CNSLBP admitted for fitness for work
evaluation.

e By using RASCH analysis, state-of-the-art methodol-
ogy was applied when developing the new scale. This
approach has more stringent criteria than factor anal-
ysis, in terms of the selection of the items [44].

e The person-item threshold distribution on the latent
trait pain behavior was moderately targeted, with the
items’ difficulty mean of zero and the persons’ ability
mean of around —1.8. Therefore participants with no or
low pain behavior may not be captured by the PBA and
the PBA may neither differentiate between little and no
pain behavior. However, this floor effect is not harmful
to the use of the PBA, since the purpose of the PBA is
to detect people with high levels of pain behavior,
which is highly relevant for rehabilitation management
and outcome prediction. Thus, the limited scale target-
ing may even help to prevent the overestimation of an
individual’s pain behavior.

e The PBA provides a comprehensive assessment of pain
behavior. The PBA could be employed to refer patients
with low levels of pain behavior and a positive
prognosis for outcome to a physically demanding
rehabilitation program. Alternatively, patients with
higher levels of pain behavior could be referred to
rehabilitation programs focusing on psychological and
behavioral aspects. In future, the cutoff value for high
and low levels of pain behavior should be investigated
in longitudinal studies.

Limitations

e The majority of cutoff values for pain behavior were
based on literature to ensure their validity. However,
our searches found no cutoff levels for some items. In
these latter cases, cutoff levels were set at either the
10th or 5th percentile. Using these very conservative
estimates meant that the number of patients with high
levels of pain behavior would not be overestimated.
However, most of the items with a questionable cutoff
were excluded during the RASCH analysis, due to their

statistical performance, demonstrating that there were
more problems inherent in these items. On the other
hand the validity of cutoff values of the remaining PBA
items was confirmed.

e In our study the PSI was 0.83, which justifies the
application of the PBA both for groups and as
acceptable for individuals. Commonly, a simple ques-
tionnaire completed by patients reaches a higher PSI
value. However, assessments that are more complex
and performed on the basis of various observations,
such as the PBA, usually reach lower reliability scores
[45]. In video-based ratings, reliability scores of 0.6 are
acceptable for use in individuals.

e At this stage of research, the level of pain behavior can
only be estimated by consulting the distribution of the
total score. In comparison to the usual patients with
chronic LBP, the patients in this study have a limited or
impaired working capacity. This is the reason that they
are specifically referred for a fitness-for-work evaluation.
A case mix with more severely affected patients as in our
study may lead to a higher prevalence of high levels of
pain behavior than in usual samples with chronic LBP.
Therefore, in this more affected sample it may be
justified to judge scores above the 75th percentile as high
levels of pain behavior. The 75th percentile would
correspond with 13 points on the total score.

Conclusion

The PBA is a valid method to assess pain behavior in
patients with CNSLBP and is valid for use in individuals. It
may help to detect patients with high levels of pain
behavior, improve the screening process for physically
demanding rehabilitation programs and to allocate patients
effectively to the right treatment.

Future research should investigate the inter-tester relia-
bility of the PBA. Further longitudinal studies are needed
to determine PBA cutoff values for high, medium and low
risk of poor outcome during rehabilitation or for return to
work. Prediction models would indicate whether different
weighting of the subscales would improve prediction.
Finally we suggest evaluation of the construct validity of
the PBA in other settings and countries.
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Table 2 Items of the PBA

and national)

Appendix
and with the PP

See Table 2.

consent was obtained from all patients prior to inclusion in the

Subscale Item

Definition of positive rating No

Yes

Pain perception

1
2
3

Pain intensity
Widespread pain
Undifferentiated pain

Influence on pain

Undifferentiated
limitations

Overt pain behavior

6
7
8
9
10
11
12

Effort
13

14
15
16
17

18

19
20
21

Guarding

Rigidity

Rubbing
Grimacing
Sighing

Telling about pain

Overreaction

Lifting

Overhead work
Gait speed
Grip strength

Performance of involved

body part

Performance of not
involved body part

Heart rate
Slow performance

Denial

Consistency of behavior

22
23
24

25

26

Inconsistent findings
Discrepancy flexibility

Discrepancy balance test

Discrepancy overhead
work

Further discrepancies

Indication of very severe pain when at rest (values on numeric rating scale >7 (NRS 0-10)
Topographically wide diffusion of pain (clinically not plausible)

One or more of the following:

a. Description of pain (imprecise/undifferentiated/generalized)

b. Circular distribution of pain around the extremity

c. Description of pain does not correspond with known limitations of function

Pain barely influenced by movements/activities or therapeutic interventions

Undifferentiated description of physical limitations (generalizing, without details)

Overcautious movements
Rigid or stiff posture
Rubbing of the painful part
Frequent grimacing
Frequent sighing

Frequent telling about pain

Overreaction during examination (disproportionate verbalization, facial expressions, muscle
tension, tremor, sweating)

Minimal performance not achieved in lifting horizontally. Lifting horizontally is <8 % of
the body weight

Below minimal performance of 60 s in work over shoulder height without additional weight
Gait speed <2.5 km/h
Grip strength clearly below normal range (<20 kg in men/<10 kg in women)

Not performing tests affecting the painful body part up to the observable functional limit
Not performing tests affecting uninvolved body parts up to the observable functional limit

No substantial increase in heart rate and respiration during increased physical exertion
Extremely slow performance of tests

Denial of performance of test in the absence of medical reasons

Inconsistent findings during clinical examination
Discrepancy in flexibility of the back during clinical examination and dressing or undressing

Discrepancy between the demonstrated range of motion of the back during clinical
examination and during the balance test (tandem walking on a narrow beam)

Rapid break of the overhead work test without a relevant clinical problem of the shoulder
girdle, cervical or upper thoracic spine

Further discrepancies during clinical examination between clinical findings/diagnoses and
observed functional capacity or incapacity, respectively
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Table 2 continued

Subscale Item Definition of positive rating No Yes
0 1

27 Inconsistent complaints ~ Inconsistent statements about physical complaints or functional limitations

and functions

28 Discrepancy statements  Discrepancy between subjective statements about functional substantial or severe
and capacity limitations and the observed functional capacity
29 Spinal function Sort The total score of the Spinal Function Sort is below 100 points
(SES)
30 Suffering The subjective statement of severe pain does not correspond to the suffering impression that
the patient gives during activities
31 Inconsistent gait Discrepancy between gait speed during formal testing and spontaneous walking
32 One hand carry Discrepancy between hand grip strength (left and/or right) and the weight carried with one
hand. Rated positive if grip strength < weight carried
33 Other inconsistent Further discrepancies of the observed functional capacities during different activities and
activities during different situations
34 Inconsistent points in Discrepancies of the observed functional capacity at different points in time
time
35 Bell shape curve No bell shape curve of the 5 grip strength at different grip widths for the right and/or left
hand: (grip strength of the width 2 and 3 should be bigger than at the other widths)
36 Coefficient of variance ~ Coefficient of variance is >15 % for grip strength at grip 2 for the right and/or left hand
37 Rapid exchange grip Discrepancy between the static grip strength and the rapid exchange test for the left and/or
right hand (values of the rapid exchange test >25 % above static grip strength)
38 Lifting floor to waist Maximum weight during horizontal lifting < weight during floor to waist lifting
39 Pseudo strength test Is not able to hold a 3 kg barbell in each hand for 2 min. Supine position, arms with
extended elbows in 90° shoulder flexion
40 Step test Unable to complete a 3 min step test without plausible reason
41 Superficial palpation Superficial palpation produces widespread pain (clinically not plausible)
42 Deep palpation Deep palpation produces a very widespread pain (clinically not plausible)
43 Vertical loading Increase of low back pain is reported on light vertical loading of the patient’s skull
(clinically not plausible)
44 Rotation Considerable low back pain is reported on simultaneous rotation of pelvis and trunk (no
spinal rotation)
45 Straight leg raising Obvious discrepancy of the straight leg raising in supine position and knee extension nearly
until 90° in sitting
46 Sensory disturbances Neurologically not plausible sensory disturbances (e.g. fitting a stocking)
47 Weakness Neurologically not plausible weakness (e.g. giving way without corresponding radicular
deficit
48 Total of nonorganic > 3/5 positive nonorganic signs
signs
49 Power leg Affected leg is power leg for pushing or pulling
50 Callus despite protection Discrepancy between the indicated and the pronounced demonstrated protection of the
of the foot affected right/left leg and the obvious callus on the ball of the right/left foot
51 Atrophy Discrepancy between the indicated and the pronounced demonstrated protection of the
affected right/left leg and the missing or minimal atrophy of the muscles of the right/left
leg
52 General incapacity Discrepancy between the demonstrated general and extremely pronounced functional

incapacity and the expected differentiated problem based pattern of restrictions

Total score

Items in the italic fields were deleted during the final analysis. The definitive PBA consists of the remaining 41 items

guidelines for chronic low back pain management in primary
care. Joint Bone Spine. 2012;79(2):176-85.
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