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Abstract Introduction: Functional capacity tests are
standardized instruments to evaluate patients’ capacities to
execute work-related activities. Functional capacity test
results are associated with biopsychosocial factors, making
it unclear what is being measured in capacity testing. An
overview of these factors was missing. The objective of
this review was to investigate the level of evidence for
factors that are associated with functional capacity test
results in patients with non-specific chronic low back pain.
Methods: A systematic literature review was performed
identifying relevant studies from an electronic journal
databases search. Candidate studies employed a cross-
sectional or RCT design and were published between 1980
and October 2010. The quality of these studies was deter-
mined and level of evidence was reported for factors that
were associated with capacity results in at least 3 studies.
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Results: Twenty-two studies were included. The level of
evidence was reported for lifting low, lifting high, carrying,
and static lifting capacity. Lifting low test results were
associated with self-reported disability and specific self-
efficacy but not with pain duration. There was conflicting
evidence for associations of lifting low with pain intensity,
fear of movement/(re)injury, depression, gender and age.
Lifting high was associated with gender and specific self-
efficacy, but not with pain intensity or age. There is con-
flicting evidence for the association of lifting high with the
factors self-reported disability, pain duration and depres-
sion. Carrying was associated with self-reported disability
and not with pain intensity and there is conflicting evidence
for associations with specific self-efficacy, gender and age.
Static lifting was associated with fear of movement/
(re)injury. Conclusions: Much heterogeneity was observed
in investigated capacity tests and candidate associated
factors. There was some evidence for biological and psy-
chological factors that are or are not associated with
capacity results but there is also much conflicting evidence.
High level evidence for social factors was absent.

Keywords Review - Non-specific chronic low back pain -
Functional capacity

Introduction

Patients with non-specific Chronic Low Back Pain (CLBP)
can be limited in their functioning because of their health
condition. Functioning refers to all body functions, activi-
ties and participation as classified in ‘The International
Classification of Functioning, Disability and Health (ICF)
[1]. Not only physical limitations determine the level
of functioning in patients with non-specific CLBP,
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psychosocial factors have proven to have impact as well
[2, 3]. In clinical practice, assessments of functioning are
performed by means of patient self assessment, clinical
assessment and/or capacity tests. These assessments are
important to make clinical decisions on choice of therapy,
evaluation of interventions, and restriction of activities or
return to work. In this study, we focused on factors that
associate with capacity test results in patients with non-
specific CLBP.

Capacity tests are standardized functional instruments
that are used to evaluate patients’ capacities to execute
(work related) physical activities. There are many terms in
the literature that refer to capacity tests, such as physical
performance tasks, physical ability, and functional assess-
ment tests. Work related capacity tests are, among others,
referred to as Functional Capacity Evaluation (FCE),
Functional Capacity Assessment or Work Capacity Eval-
uation. In the present study, the term capacity test is used as
a consistent terminology for all tests that measure the
highest probable level of functioning that a person may
reach in an activity domain at a given moment in a stan-
dardized environment [1, 4].

It is not always clear what is being measured in capacity
testing. Personal factors such as age, education, coping
style, motivation, fear and environmental factors such as
medication or assessment setting may associate with the
results of a capacity test. For the interpretation of capacity
test results, it is important to take notice of such factors.
There have been studies in the past decades that explored
the association of factors with capacity test results in
patients with chronic pain. A non-systematic review on the
association between psychosocial factors and capacity tests
in patients with chronic pain concluded that specifically
pain related fear, self-efficacy and illness behaviour were
related to measures of capacity [3]. However, the relations
and underlying mechanisms are complex, because many
psychosocial factors are inter-correlated. Over the years,
there has been further research on capacity test results in
relation to self-reported disability [5, 6], cardiovascular
capacity [7], pain severity [5, 7, 8], self-efficacy beliefs
[2, 9, 10] and work related recovery expectations [5]. To
understand the association of biopsychosocial factors with
capacity test outcomes, there is a need for an overview of
clinical evidence for these factors.

The objective of the present review was to determine the
current level of evidence for factors that associate with
capacity test results in patients with non-specific CLBP. An
overview level of evidence of these factors provides useful
insights for healthcare workers using capacity tests in this
population and researchers investigating capacity testing in
non-specific CLBP.

@ Springer

Method
Design and Outline

The study design is a systematic review of cross-sectional
studies and clinical trials that investigated capacity tests
and their potentially associated factors in patients with non-
specific CLBP. For the first selection of studies, one
researcher (RA) performed an electronic search for
potentially relevant studies. Two reviewers (RA and SEL)
independently screened titles and abstracts for the second
selection. The full texts of the second selection were
retrieved and assessed for inclusion by both reviewers.
Selection of relevant studies was based on set inclusion and
exclusion criteria. In the next stage of the review, relevant
studies were assessed for methodological quality and the
outcomes were analyzed to determine level of evidence.

Search Strategy

To identify relevant studies, we conducted a search of
bibliographic electronic literature databases (MEDLINE,
CINAHL, EMBASE and PsychINFO), using keywords,
MeSH terms and free text words (supplementary Appendix
A). Studies from January 1980 up to October 2010 were
searched. Only full reports written in English, German or
Dutch and meeting the following inclusion criteria were
selected.

Inclusion Criteria

Candidate studies examined a relationship between the
results of a capacity test (dependent variable) and one or
more associated factors (independent variable). The study
population included adults with non-specific CLBP aged
from 18 up to 65 years. Studies were included when at least
75% of the population had non-specific CLBP. Non-spe-
cific CLBP was defined as back pain not attributed to
recognizable specific pathology (e.g., infection, tumour,
osteoporosis, ankylosing spondylitis, fracture, inflamma-
tory process, cauda equina syndrome and pregnancy) with
a duration of more than 3 months. The capacity tests in the
selected studies met the definition of capacity tests
according to the ICF, which was adopted by a group of
scientists and clinicians in the field of capacity testing [4].
Capacity tests assess ‘the highest probable level of func-
tioning that a person may reach in a domain at a given
moment in a standardized environment’. Only studies that
used capacity tests measuring the activity level of partici-
pants were included. Activity is the execution of a task or
action by an individual [1]
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Quality Assessment

There are recommendations for reporting Meta-analysis Of
Observational Studies (MOOSE) [11] and Strengthening
the Reporting of Observational studies in Epidemiology
(STROBE) [12, 13]. However, no clearly defined tools for
assessing quality and susceptibility to bias in cross-sec-
tional studies are available [14, 15]. We developed a
checklist based on the key domains of assessing observa-
tional studies according to the STROBE checklist, the
recommendations of Sanderson et al. (2007) [14], and von
Elm (2007) [15] (Table 1). The 8-item checklist includes
the following domains to assess: methods of selecting study
participants, methods for measuring study variables,
addressing design specific sources of bias, control of con-
founding variables and appropriate use of statistics. Two
researchers (RA and SEL) independently performed quality
assessment by scoring the checklist. Positive (+) was
scored when an item was clearly described, negative (-)
was scored when an item was not described, unclear (?)
was scored when an item was not clearly described or
incomplete. Primary authors were contacted to clarify
items rated negative or unclear. One point was assigned to
every scored positive item, half a point was assigned to
every unclear item, and a total score was calculated.
Studies were considered of high quality when at least 6 out
of 8 items were rated positive. Studies were considered of
low quality when 5 or less items were rated positive. The
methodological quality of clinical trials was assessed
with the PEDro scale. A PEDro score of at least 5 points
(0-10) was considered to be of high quality [16]. Agree-
ment between reviewers on the quality of included studies
(+/—/7) was assessed using Cohen’s kappa statistics (k)
for categorical variables and rated as poor if k¥ < 0.2; fair if
0.2 < k < 0.4; moderate if 0.4 < k < 0.6; substantial if
0.6 < k¥ < 0.8; and good if k > 0.8 [17].

Table 1 Quality assessment checklist of cross sectional studies

Data Extraction and Analysis

For each included study, details were extracted on study
population, patient characteristics, capacity tests, measure-
ments of the potentially associated factors and the test results.
All reported associations were recalculated into R to realise a
homogeneous analysis. Furthermore, potential confounders
included in regression analyses were extracted for evaluation.

The strength of statistical significant associations
between related factors and results of functional capacity
test results were rated low if 0.05 < R%? < 0.25 , moderate if
0.25 < R* < 0.49 and high if R> > 0.50 [1, 18]. The rela-
tionships were interpreted as statistically significant when p
< 0.05. Not significant associations or if R? < 0.05 were
rated as no association. Level of evidence was reported
when at least 3 studies investigated the same capacity test
and potentially associated factor. High level evidence was
described as consistent results in at least 2 high quality
studies, moderate evidence as consistent results in at least
one study of high quality, low evidence as consistent results
in at least 3 low quality studies, and conflicting evidence as
inconsistent results. Consistent means that at least 75% of
the included studies had low, moderate, and/or high asso-
ciation, or at least 75% of the included studies had no
association with the capacity test results. Absence of evi-
dence was present when less than 3 studies reported on the
same capacity test and biopsychosocial variable.

Results
Literature Search
The results of the search strategy are presented in Fig. 1.

The literature search of databases resulted in 5534 poten-
tially relevant studies. From the primary search, 5477

Item Number Criteria
Study 1 Positive if source of selection of participants is clear and a representative sample of the population intended in the
population study was selected.
2 Positive if inclusion and exclusion criteria were clearly described (duration pain, age, gender, employment, co-
morbidities).
Measurements 3 Positive if used capacity tests are valid and reliable.
4 Positive if instruments for associated factors are valid and reliable.
5 Positive if assessment therapist was blinded for other test outcomes.
Analysis 6 Positive if appropriate univariate statistical method was used to establish the relationship between the associated
factors and (the) capacity test result(s) according to the appropriate measurement level.
7 Positive if appropriate multivariate statistical methods were used to establish the relative contribution of the associated
factor to (the) capacity test result(s) according to the appropriate measurement level.
8 Positive if the intended relationship between a capacity test and an influencing factor was controlled for confounding
factors.
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Fig. 1 Selection of relevant

studies
Medline (Pubmed) n=5473
Embase n=12
Cinahl n=42
Psychinfo n=7

5534 potentially relevant studies identified by RA

5477 studies excluded by RA and SEL due to:

> 1. Title
2.  Abstract
3. Duplicate

analysis by RA and SEL

Medline (Pubmed) n=57

57 potentially relevant studies to be included in

35 studies excluded from analysis by RA and SEL

due to:

A 4

1. Population not CLBP

2. Capacity test not according to definition
3. Study does not investigate associations

Medline (Pubmed) n=22

22 studies included in analysis by RA and SEL

between capacity test results and
influencing factors

studies were excluded on title, abstract and duplicate by 2
researchers (RA en SEL).They read full texts and indi-
vidually assessed inclusion of relevant studies. These
assessments were compared and discussed until consensus
was reached on in/exclusion of the 57 remaining studies.
As a result, another 35 studies were excluded. The main
reason for exclusion was firstly not meeting the targeted
population of patients with non-specific CLBP. Secondly,
the capacity test used in the study did not meet the intended
definition of functional capacity. For example, studies that
measured isokinetic trunk strength, or studies only using
self-reported measurements of functional capacity were not
included in our study. Thirdly, the study did not investigate
a direct relationship between capacity test results and an
associated factor. For example, studies that investigated a
relationship between biopsychosocial factors and outcome
following assessment, like return to work, were not inclu-
ded. Finally a total of 22 studies were included according
the set inclusion criteria [5-10, 19-33, 36].

Quality of Included Studies

Two researchers (RA en SL) scored the quality of included
studies. Agreement on the quality assessment between the
2 investigators was high with a Cohen’s kappa of k = 0,85.
The quality of the studies was rated ‘high’ in 19 studies
[5-10, 19, 22-28, 30-32, 34, 36] and “low” in 3 studies
[20, 21, 33] (Table 2).

Description of Included Studies
Table 3 presents the population of the included studies,

patient’s characteristics, associations between functional
capacity tests and associated factors, potential confounders,

@ Springer

and conclusions. The capacity tests that were used in the
included studies measured activities such as lifting low (i.e.
lifting floor to waist), lifting high (i.e. lifting waist to
overhead), walking, sit to stand, crouching, pushing, pulling
and stair climbing. Lifting low was the most performed
capacity test. The potentially associated factors that were
investigated in the included studies were factors such as
depression, pain intensity, pain related fear, fear of move-
ment re-injury, self-reported disability, age, gender, health
status, job status, pain duration, aerobic capacity, general
and specific self-efficacy. In specific self-efficacy ques-
tioning closely resembles the task measured, general self-
efficacy measures the subjects’ expectations of their
capacity in general. Patients were recruited from multidis-
ciplinary rehabilitation centres, pain management pro-
grammes or spine clinics. The mean population age in the
studies ranged from 37.0 to 45.8 years.

Sixteen studies performed univariate analysis to inves-
tigate the relationships between the results of a lifting
capacity test and possible influencing factors. Multivariate
regression analyses were performed in 11 studies to
investigate the relative contribution of associated factors or
confounders to capacity test results. Five studies performed
a group comparison [8, 24, 26, 28, 29]. Groups were
composed based on gender [8, 26, 28], high and low fear of
movement/(re)injury [29], and work status [24]. One study
was a randomized controlled trial [36].

Level of Evidence

The relation between potentially associated factors and
lifting low, lifting high, static lifting and carrying that was
investigated in at least 3 studies was merged in Table 4 to
extract the level of evidence.
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g g % z %‘§ E Table 4 Evidence table
« . S .8
RN < TS g e e . .
ig R oy % i% Lifting Lifting Carrying Static
&x <£°52 Cewmgz low high lifting
= S —_ 0 = = o Q
£8 E5E Es8aQ
8% 5% s 2~
282 Ec > TS 288 Gender male C POS C A
< = ..C & &= 9O
%éag‘ég %%%Eg Age C NO C A
= E§ 2239 o & § .. .
2EE &238% o b 5z Pain intensity C NO NO A
2Z s85%7% 5213 . .
5‘9 £ Eﬂg«ﬁ = 25%’5 2 Pain duration NO C A A
= &~ 0o = . aqs
;15 Y 3 é é" Self-reported disability NEG C NEG A
Q .
2 2 -% i 2z Specific self efficacy POS POS C A
S 8wn=s ..
<3 R Fear of movement/(re)-injury C A A NEG
= <= k=
S e =} .
208w Depression C C A A
L5 2=
= ~ 28 SN
E E S S § i C Conlflicting evidence
= == . . .. T
g 5 = § 8 2 POS High level evidence for positive association
w A~ b5 " . B . .
g 2 S (3 = NEG High level evidence for negative association
£ > 8% S . . ..
s =g :IE: % £ NO High level evidence for no association
= S5 Emg .
2 g 3 g P A Absence of evidence
= -
o0 sE2 S8 %
£ FSSRL
< AL e 9 .
= =~ .2 3 E Rz
E g s& s Evidence for Factors Associated With Lifting Low
E gE= LS
= E2YQE
S [=EE=r op e . o e .
g % 522 Lifting Low, Gender and Age There is conflicting evi-
1Y ¥ =gy ? E o . . cpe
. ldz==gs §§ g 52 dence that gender associates with lifting low test results.
. 4 N 4 =S . . .
mEleSsSs<e<S<S < §2 8 2 Four studies reported absent associations [6, 9, 23, 26] and
.9 ; . . . .
ECR- ol 6 studies reported a contribution of gender after regression
=9 93 . . .. .
Q2oL analysis [5, 7, 8, 10, 27, 31]. There is conflicting evidence
§, §§ 22 for associations of age with lifting low test results. Lifting
L5 ¢8 . . ; .
_ S E g E % low was not associated with age in 4 studies [6, 9, 10, 23]
— N} s =2z . . . .
2 - jﬁ; 285 2 g but age contributed to lifting test results in 2 other studies
c ¢ LEZEE [5, 27].
== ,E‘ 2%
Z S 3 Eg2g?2
§ 5 g 5 z ‘g & 5 z ; Lifting Low, Pain Intensity and Pain Duration There is
s 5 © = Y2 239 )
ks = =235 8N .. . .. ey
$ 85558 ETESA conflicting evidence for an association of lifting low test
& <3 &&= =552 ; . N . . .
SEES2 results with pain intensity in patients with non-specific
Mmen s . . . .
S EZES CLBP. The only RCT in this review reported a significant
© 2N > . . . . P
ER %E g difference with a moderate effect size in lifting perfor-
RS
g o= E . .. . .
@S g mance between patients who were administered an opioid
QEEcC ) -
» v Bo 223 and patients who were administered a placebo [36]. In 5
S A3 Q3= §» ; .. .
» é . 2§ §AE LT studies low to moderate associations were found for pain
= El S 8% o . . . . .
g _ o |E§EAES ;g intensity [5, 8, 9, 33, 36]. After regression analysis pain
3} < 5 = g S aTs . . . cpy . .
g %é 2 |5 i 2 g CRs2 intensity contributed to lifting test results in 3 studies
< 9 (2 @ 7 . . . . . .
E = g § 5 2 E sEg ¢ c [8, 22, 31]. In 7 studies pain intensity had no association
g BT o7 s = L dmHE . cpe .
E¢ 8 é = E é £ b 53¢ % with lifting low test results [6-8, 10, 23, 26, 27]. There is
= 0 - g I 2 .8 12} . . e
584y 2E |Z “; - f.:% high level evidence that lifting low test results have no
= 5n = @ g L . . . . . .
& g;» 3 u 2 S22z % ) SEEe association with pain duration [5, 7, 9, 23, 26]. Pain
= % 3 v 2 =g 523 . . s .
S <~ il 8 2= Q% = £ duration contributed to the results of the lifting low test in
y 8 g 828888
3& E £ %E) 2 € £ é “Z’ only one study [27].
S 5 B 2R 2
3 S &3 853849
5] S — . . . DR . .
E J 8z & 58y g = Lifting Low and Self-Reported Disability There is high
= [ =T ©v .= .
g ¥ 5 g g g 8 @“é g level evidence for a low [6, 9, 10] to moderate [5, 32, 33]
© = P = 88 %EE . . . . e
- & § § g (Q) SE5 2 g association of self-reported disability with lifting low test
; & 25 -3 5} . . . .-
= 3 V%28 ?g g EC results. After regression analysis, self-reported disability
< 2B A< < Og Y . g . .
= z el wa03Za contributed to lifting low in 2 studies [5, 27].

@ Springer



468

J Occup Rehabil (2011) 21:455-473

Lifting Low and Specific Self-Efficacy There is high level
evidence for the association of specific self-efficacy with
lifting low. Three studies reported a moderate association
[10, 25, 31] and one study a high association [9]. All 4
studies reported contribution of specific self-efficacy to
capacity test results after regression analysis.

Lifting Low, Fear of Movement/(Re)-Injury and Fear
Avoidance Beliefs There is conflicting evidence for an
association of lifting low test results with fear of movement/
(re)injury. Four studies reported an absent association [8, 10,
26, 28]. In one study there was a low association with fear
avoidance beliefs, but absent association of fear of move-
ment/(re)-injury with work related activities [8]. Two stud-
ies reported contribution of fear of movement/(re)-injury
after regression analysis [7, 23].

Lifting Low and Depression There is conflicting evidence
for an association of lifting low test results with depression.
Two studies did not find an association [22, 28]. Two
studies reported a low association between depression and
lifting low test results [6, 23]. Two studies reported a
contribution of depression after controlling for confounders
[6, 7].

Evidence for Factors Associated With Lifting High

Lifting High, Gender and Age There is high level evi-
dence that gender was associated with lifting high. One
study found no association [9], and in 5 studies gender
contributed to lifting high test results [6, 10, 23, 25, 27].
There is high level evidence that age has no association
with lifting high test results, because all studies relating age
to lifting high found absent associations [6, 9, 10, 23, 27].

Lifting High and Specific Self Efficacy There is high level
evidence that specific self-efficacy has low to moderate
associations with lifting high. Two studies reported a low
association [25, 31] and one study [9] reported a moderate
association. Two studies found a contribution of specific
self-efficacy after controlling for confounders [9, 31]. One
study reported absent association between lifting high and
specific self-efficacy [10].

Lifting High, Pain Intensity and Pain Duration There is
high level evidence that lifting high test results have no
association with pain intensity in patients with non-spe-
cific CLBP [6, 9, 10, 23, 25, 27]. Pain duration contrib-
uted in one study [27] to lifting high test results, in 2
other studies no associations were found [9, 23]. This
means there is conflicting evidence for association of pain
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duration with lifting high test results in patients with
CLPB.

Lifting High and Self-Reported Disability There is con-
flicting evidence of the association of lifting high test results
with self-reported disability. Two studies reported no asso-
ciation with lifting high [9, 10], one study reported a low
association [6], one study reported a moderate association
[32], and one study reported a contribution of self-reported
disability after multivariate regression analysis [27].

Lifting High and Depression There is conflicting evi-
dence for an association of lifting high with depression in
patients with non-specific CLBP. One study reported an
absent association [28], 2 studies reported a low association
between depression and lifting high test results [6, 23].

Evidence for Factors Associated With Carrying

There is high level evidence that carrying is associated with
self-reported disability [9, 10, 27, 32]. There is high level
evidence that carrying is not associated with pain intensity
[9, 10, 25, 27]. There is conflicting evidence that carrying
is associated with specific self-efficacy [9, 10, 25], gender
or age [9, 10, 27].

Evidence for Factors Associated With Static Lifting

There is high level evidence that fear of movement/
(re)injury has a low association with static lifting test
duration [19, 28, 29, 34]. The lifting test used in these
studies was specifically designed to measure avoidance in
patients with chronic (low) back pain.

Other variables such as assessment setting, aerobic
capacity and pain cognitions were investigated in only a
few studies. Therefore, there is not enough material to
supply a substantiated level of evidence.

Discussion

The objective of the present review was to provide an
overview of the current status of information on factors that
associate with capacity test results. There is substantial
research on factors influencing capacity test results, but
there is much heterogeneity in factors and kinds of capacity
tests that have been investigated.

There is conflicting evidence for many factors associ-
ated to capacity test results in patients with non-specific
CLBP. The high level evidence of self-reported disability
and specific self-efficacy in relation to capacity test results
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is an outcome of interest. It seems that patients’ reports of
their ability to execute activities is a factor of importance.

Similarly to our results, an earlier review in 2003 reported
few psychosocial factors to be directly associated to capacity
tests and other functional measures [3]. Social factors such
as workers compensation, involvement in litigation, influ-
ence of the test evaluator, support from the workplace or
from significant others or assessment setting are scarcely
investigated in direct relation to results of functional
capacity tests. Furthermore, only few studies investigated
the relation between biological factors and functional
capacity testing in patients with CLBP. Gender and age were
related to test results but factors like muscular strength and
aerobic capacity were scarcely explored. We should,
therefore, conclude that there is currently absence of evi-
dence regarding social and biological/physiological factors.

The strength of this study is the systematic approach to
collect evidence from literature on the subject methodolog-
ically. This resulted in a useful overview for clinicians that
use capacity tests. Researchers can benefit from this review
by exploring the gaps in this research area. In the clinical
setting, clinicians might use the study results in the diag-
nostic process when patients with non-specific CLBP have
lower test results on a functional capacity test than expected.

In order to create a broad overview of related variables
and get insight into the gaps in this research area, we made
the choice for a fairly broad research question. As a result,
interpretation of the results of all the studies that investi-
gated capacity test results and associated factors was
challenging because of the large diversity of capacity tests,
potentially associated factors and diversity in measure-
ments for each potential associated factor. This results in
some points for discussion.

First, only 4 types of capacity tests were analysed for
level of evidence because those tests were studied in
relation to the same biopsychosocial factors in at least 3
studies. Furthermore, lifting low was measured in 3 dif-
ferent functional capacity tests (PILE, IWS-FCE and
WEST2-Work Capacity Evalutation). We considered the
possibility that biopsychosocial factors could have differ-
ent associations with different capacity tests. However, in
one study where this was subject of investigation; the
differences in lifting between PILE and IWS-FCE could
not be explained by psychosocial variables [35].

Secondly, functional capacity limiting factors could not
be extracted from the reviewed studies. For example test
end points were often not (clearly) operationalized and
reasons for test terminations were not documented in the
studies included. It is likely that this has impacted the
interpretations of the primary studies and therefore also on
this review.

Thirdly, many studies were not clear about, or did not
mention assessment timing [5, 6, 19-24, 27, 30, 33].

Assessment timing is an important factor for interpretating
the associations between biopsychosocial factors and FCE,
especially those variables that may alter as a result of FCE,
such as self-efficacy. However, In the 11 studies that did
mention assessment timing, all predictor measures were
taken prior to the FCE.

Finally, decisions on interpretation of results such as
quality of included studies and level of evidence were
arbitrary, but thoroughly considered. Because there is no
quality assessment list available for cross sectional studies
we followed guidelines from the STROBE-checklist and
other recommendations on quality assessment of observa-
tional studies. Using our checklist, most studies were rated
of high quality. One explanation might be that the sensi-
tivity of our self made list was too low, which could have
caused a selection bias. Because of the marked structure of
reviewing there is the possibility of having excluded lit-
erature that is related to the subject of interest, but is not
within our inclusion criteria.

From this review arise new areas for further research.
An important next step in the research of factors influ-
encing capacity testing is manipulating that factor in an
RCT. The Gross et al. paper is one example where pain
intensity was manipulated (reduced with medication) with
influence on FCE test results [36]. Furthermore, we rec-
ommend other research designs to explore mechanisms
behind displayed behavior, such as qualitative research on
underlying motives of patients who do not reach maximal
physical capacity and research on opinions of professionals
working with capacity tests on what factors could influence
capacity results.

Furthermore, there was a very interesting finding that
did not make the final analysis because only one study
performed this type of research [27]. The point of interest
were social variables and has to do with the research set-
ting. In this study, considerable differences in maximum
weight handled on the various FCE items were observed
between patients within a Dutch outpatient rehabilitation
context, a Canadian workers’ compensation context and a
Swiss inpatient rehabilitation context. These differences in
(financial) consequences for patients undergoing FCE, the
role of evaluators and patient-evaluators interactions in
different settings is still underexposed, and should be
subject of further investigation.

Conclusion

Much heterogeneity was seen in investigated capacity tests
and candidate associated factors. The conclusions from this
review are first, that there is conflicting evidence for many
factors in patients with non-specific CLBP that influence
capacity test results and second, there is some high level
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evidence that reported factors do or do not associate with
capacity test results as follows: High level of evidence was
assigned to the association between lifting low and self-
reported disability and lifting low and specific self-efficacy
but not for duration of pain, and to the association between
lifting high and gender and specific self-efficacy, but not
for pain intensity and age, and to the association between
carrying and self-reported disability but not for pain
intensity, and to the association between static lifting and
fear of movement in patients with CLBP. Other variables
such as assessment setting, aerobic capacity and pain
cognitions were investigated in only a few studies.
Therefore, there is not enough material to supply a sub-
stantiated level of evidence. High level evidence for social
factors was absent.

Appendix 1 Search Strategies

Medline (Pubmed version), Cinahl (EBSCO host),
PsycINFO (EBSCO host)

1. (“Body Regions”’[Mesh] OR ‘“Musculoskeletal Sys-
tem/anatomy and histology”[Mesh] OR shoulder[tw]
OR elbow[tw] OR hand[tw] OR extremity[tw] OR
hip[tw] OR knee[tw] OR patellofemoral[tw] OR
foot[tw] OR toe*[tw] OR arm[tw] OR leg[tw] OR
back[tw] OR spine[tw] OR neck[tw])

2. “Pain/diagnosis”[Mesh] OR “Pain/epidemiol-
ogy”’[Mesh] OR “Pain/etiology”[Mesh] OR pain[tw]
OR “Occupational Diseases/diagnosis”[Mesh] OR
“Occupational Diseases/epidemiology”[Mesh] OR
“Occupational Diseases/etiology”’[Mesh] OR “Arm
Injuries/diagnosis”[Mesh] OR “Arm Injuries/epidemi-
ology”[Mesh] OR “Arm Injuries/etiology” [Mesh] OR
“Back Injuries/diagnosis”[Mesh] OR “Back Injuries/
epidemiology”[Mesh] OR “Back Injuries/etiology”
[Mesh] OR “Hand Injuries/diagnosis”[Mesh] OR
“Hand Injuries/epidemiology”[Mesh] OR “Hand Inju-
ries/etiology”[Mesh] OR “Hip Injuries/diagnosis”
[Mesh] OR “Hip Injuries/epidemiology”[Mesh] OR
“Hip Injuries/etiology” [Mesh] OR “Leg Injuries/diag-
nosis”[Mesh] OR “Leg Injuries/epidemiology” [Mesh]
OR “Leg Injuries/etiology” [Mesh] OR “Neck Injuries/
diagnosis”[Mesh] OR “Neck Injuries/epidemiology”
[Mesh] OR “Neck Injuries/etiology”[Mesh] OR “Ten-
don Injuries/diagnosis”[Mesh] OR “Tendon Injuries/
epidemiology”[Mesh] OR “Tendon Injuries/etiology”
[Mesh] OR “Fibromyalgia/diagnosis” [Mesh] OR
“Fibromyalgia/epidemiology” [Mesh] OR “Fatigue Syn-
drome, chronic/diagnosis”[Mesh] OR “Fatigue Syn-
drome, chronic/epidemiology”[Mesh] OR “Fatigue
Syndrome, chronic/etiology”[Mesh] OR “Myofascial
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Pain Syndromes/diagnosis” [Mesh] OR “Myofascial
Pain Syndromes/epidemiology” [Mesh] OR “Myofascial
Pain Syndromes/etiology”[Mesh] NOT osteoarthri-
tisfMesh] NOT “Rheumatoid arthritis” [Mesh] NOT.

3. “Physical capacity”’[tw] OR “Physical perfor-
mance”[tw] OR “Physical ability”[tw] OR “Physical
activity”[tw] OR “Physical functioning”[tw] OR “Phys-
ical test”[tw] OR “Functional test”[tw] OR “Physical
measures” [tw] OR “Functional performance”[tw] OR
“Functional ability”[tw] OR “Functional health sta-
tus”[tw] OR “Functional limitations”[tw] OR “Func-
tional testing”[tw] OR “Disability evaluation” [Mesh]
OR “Functional capacity”[tw] OR “Behavioural perfor-
mance”[tw] OR “Activity level”[tw] OR “Activity
limitations” [tw] OR “Work capacity evaluation” [Mesh]
OR “Functional capacity evaluation”[tw] OR “Func-
tional capacity assessment”[tw] OR “Functional assess-
ment”[tw] OR “Physical capacity evaluation”[tw] OR
“Task performance and analysis” [Mesh] OR “Employee
performance appraisal”’[Mesh] OR “Physical perfor-
mance test”[tw] OR “Physical ability test”[tw] OR
“Assessment/rehabilitation”[tw] OR Walking[tw] OR
Lifting[tw] OR “Lifting capacity”[tw] OR “Reaching
task”[tw] OR “Functional reach”[tw] OR “Exercise
test”[Mesh] OR “Exercise test”[tw].

4. “construct validity”[tw] OR “measurement proper-
ties”[tw] OR OR “pain measurements”[tw] OR ques-
tionnaires[Mesh] OR evaluation[tw] OR evaluating[tw]
OR relation[tw] OR relationship[tw] OR contribu-
tion[tw] OR contributing[tw] OR appraisal[tw] OR
determinant[tw] OR determinants[tw] OR influence[tw]
OR influencing[tw] OR kinesiophobia[tw] OR “fear
avoidance”[tw] OR fear[tw] OR “activity avoid-
ance”[tw] OR avoidance[tw] OR “pain-related
fear”[tw] OR “illness behaviour” [tw] OR catastrophiz-
ing[tw] OR “psychological factors”[tw] OR.

a. “Comparative study” [Mesh] OR “Cross-sectional
study”[Mesh] OR research support AND Limits:
Humans, English NOT medication.

5. 1 AND 2 AND 3 AND 4.
Records Medline 5068, Cinahl 1337, Psycinfo 45

EMBASE (EMBASE.com - Elsevier. Records
from EMBASE. Unique Medline is excluded)

1. ((‘shoulder’/exp OR ‘shoulder’) OR (‘elbow’/exp OR
‘elbow’) OR (‘hand’/exp OR ‘hand’) OR (‘extremity’/
exp OR ‘extremity’) OR (‘hip’/exp OR ‘hip’) OR
(‘knee’/exp OR ‘knee’) OR patellofemoral OR (‘foot’/
exp OR ‘“foot’) OR toe* OR (‘arm’/exp OR ‘arm’) OR
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(‘leg’/exp OR ‘leg’) OR (‘back’/exp OR ‘back’) OR
(‘spine’/exp OR ‘spine’) OR (‘neck’/exp OR ‘neck’)
OR (‘musculoskeletal system’/exp OR ‘musculoskel-
etal system’))

((‘pain’/exp OR ‘pain’) OR (‘injury’/exp OR ‘injury’)
OR (‘head and neck injury’/exp) OR (‘musculoskeletal
injury’/exp) OR (‘musculoskeletal pain’/exp) OR
(‘disability’/exp))

((‘cohort analysis’/exp OR ‘cohort analysis’) OR
(‘expectancy’/exp OR ‘expectancy’) OR (‘preva-
lence’/exp OR ‘prevalence’) OR (‘probability’/exp
OR ‘probability’) OR (‘risk’/exp OR ‘risk’) OR
(‘epidemiology’/exp OR ‘epidemiology’) OR (‘disease
course’/exp OR ‘disease course’) OR (‘prognosis’/exp
OR ‘prognosis’) OR (‘prediction’/exp OR ‘prediction’)
OR (‘epidemiological data’/exp OR ‘epidemiological
data’) OR (‘prospective study’/exp OR ‘prospective

5.

study’) OR (‘retrospective study’/exp OR ‘retrospec-
tive study’) OR (‘longitudinal study’/exp OR ‘longi-
tudinal study’) OR (‘case study’/exp OR ‘case study’)
OR (‘epidemiology’/exp OR ‘epidemiology’) OR
(predict* OR prognos*))

((‘meta analysis’/exp OR ‘meta analysis’) OR (‘sys-
tematic review’/exp OR ‘systematic review’))) AND
[humans]/lim AND [embase]/lim AND [2000-2007]/

py
1 and 2 and 3 and 4

Records Embase 1487

Appendix 2

See Table 5.

Table 5 Overview associations for level of evidence

Association/ES
Associated factor

Lifting low

Lifting high

No Low  Moderate High Regression No Low Moderate High Regression
Gender [6, 9, 23, 24] [5,7, 8,10, 25, [9] [23] [6, 10, 23,
27, 31] 25, 27]
Age [6, 7,9, 10, 23] [5, 27] [6, 9, 10, 23,
27]
Aerobic capacity [7]
VO2max
Work status [24, 26] [24]
BMI [23] [23]
Pain intensity and [6,7,8,10,23, [5,9, [8,36] [8, 21, 31] [6, 9, 10, 23,
pain index 26, 27] 33] 25, 27]
Pain duration [5,7,9, 23, 26] [27] [9, 23] [27]
Radiation into legs
Pain expectations
Pain cognitions [7, 28] [31]
Self reported [6,9, [5,32, [5, 27] [9, 10] [6] [27]
disability 10] 33]
Specific self efficacy [10,25, [9] [9, 10, 31, 25] [10] [31, [9] [9, 31]
31] 25]
General self efficacy [10, 28] [10]
Fear of movement/ [8, 10, 26, 28] [23] [7, 23] [23] [23]
(re)-injury
Fear Avoidance [8] [8]
Catastrophizing [7]
Depression [22, 28] [6, 23] [6, 71 [28] [6, [6]
23]
Negative affect
Self esteem [10, 28] [10]
State trait anxiety [22, 31] [31]
Stress [10, 22] [10]
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Table 5 continued

Association/ES
Associated factor

Lifting low

Lifting high

(0]

Low

Moderate High Regression No

Low Moderate High Regression

Recovery
expectations

Coping

Assessment setting
Health status
Compensation status
Litigation status

Metabolic Equivalent
(MET)

Physiologic effort
Perceived effort
Support at workplace

[5]

[28]

[10]

(9]

[22, 23]

[23]

[5]

(23]

[23]
[23]

[27]

(23]

[23]
(23]

[9]

[23]

[23]
[23]

[27]

[23]
(23]

Association/ES
Associated factor

Carrying

Static lifting

No Low

Moderate High

Regression No

Low

Moderate High

Regression

Gender
Age

Aerobic capacity VO2max

Work status
BMI

Pain intensity and pain index

Pain duration
Radiation into legs
Pain expectations

Pain cognitions

Self reported disability
Specific self efficacy

General self efficacy

Fear of movement/(re)-injury

Fear Avoidance
Catastrophizing
Depression
Negative affect

Self esteem

State trait anxiety
Stress

Recovery expectations
Coping

Assessment setting
Health status
Compensation status

Litigation status

Metabolic Equivalent (MET)

Physiologic effort
Perceived effort
Support at workplace

[9]
[9, 10] [27]

[24]
[10, 25, 27] [9]

[9]

[28]
[9, 10, 32]
[10] [25]
[10, 28]
[28]

[10, 28]

[10]

[28]

[9, 10]

[9]

[10, 27]

[7, 19]

[27] (71

[7, 28]
[27]
[9]

[7, 19]
[7, 28]

[27]

[19, 28, 29, 34]

[7, 19]

(19]

[19]
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