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General introduction
Low back pain (LBP) is one of the most prevalent health problems in western societies. LBP 
is defined as pain or discomfort in the lumbar region, on one or both sides of the back, 
eventually radiating to the buttocks. LBP can be classified based on the duration of pain: 
acute LBP (ALBP): up to six weeks; sub-acute LBP (SLBP): between six weeks and three months; 
and chronic LBP (CLBP): over three months [11].  CLBP is one of the largest health related 
challenges in industrialized societies. CLBP has a large economic impact, mainly because of 
sickness absence and long-term disability [2,6,15,17].

Diagnosis of nonspecific LBP is made by exclusion of specific causes, identifiable through 
risk factors for serious pathology (red flags), and using diagnostic investigations [19]. The 
prognosis of ALBP is good, it is auto resolving in six weeks in most cases. In less than 10% of 
the cases ALBP will become chronic. Treatment of ALBP consists of reassuring the patient, 
providing information to remain as active as possible, and to avoid bed rest. The prognosis 
of CLBP is poor, as indicated by very low rate of resolution, even with treatment. In SLBP and 
CLBP, multidisciplinary pain rehabilitation is recommended, combining educational, cognitive 
behavioural and physical exercise treatments tailored to the individual needs. Aims of these 
rehabilitation programs are to reduce disability, and to improve functional capacity and 
participation [11]. In these treatment programs reduction of pain is not a primary goal. 

The biopsychosocial model is applied worldwide to guide assessment and treatment of 
patients with CLBP [8,14,18,19].  According to this model, patient’s functioning is influenced 
by biomedical, psychological and social factors (Figure 1). 

 

Physiologic 
dysfunction,  

Neurophysiological 
changes 

(Tissue damage?) 

Illness behaviour, Beliefs, Coping 
strategies, Emotions, Distress 

Culture, Social interactions, 
Sick role 

BIO 
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Figure 1. The biopsychosocial model [19]

Chronic pain may lead to disability, defined as ‘any restriction or lack of ability to perform 
an activity in the manner, or within the range considered normal for a human being’. The 
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International Classification of Functioning, Disability and Health (ICF) has changed the 
emphasis from disability to activity and activity limitation.

Figure 2. The ICF model [20]

In the ICF (Figure 2) components of health and health related components of well-being are 
defined. Disability is an umbrella term for impairments, activity limitations or participation 
restrictions. Functioning is an umbrella term encompassing all body functions, activities and 
participation [20]. Functional capacity is the patients’ capacity to execute work-related activities 
[1]. Chronic pain appears related to decreased activity and disability of patients with CLBP. 
Assessment of (dis)ability can be done by questionnaires, physical performance measures, 
assessment of work loss, or assessment of capacity for work [19]. Main goal of pain rehabilitation 
is to decrease disability and to regain functional capacity and participation. Knowledge of the 
relationship between factors within the biopsychosocial model and disability is important 
for optimal diagnosis and treatment of the patient with CLBP. Psychological factors such as 
distress, depression, anxiety and fear, self-efficacy, fear-avoidance beliefs, coping styles and 
cognitive factors generally are presumed to have more impact on back pain disability than 
biomedical or biomechanical factors [5,9,10,11,13,15,16].

Next to psychological factors, pain itself is also defined as a component of the biopsychosocial 
model. In the ICF pain is classified in the component body functions and defined as a 
sensation of unpleasant feeling indicating potential or actual damage to some body structure 
[20]. Damage to tissues such as muscles, discs and ligaments, may produce signals that lead 
to pain perception. A cascade of events in peripheral and central nerve system may lead to 
sensitization of pain modulating systems in the central nervous system. More insight in the 
mechanism of central sensitization is gained over the past decade [21]. Studies using positron 
emission tomography (PET) and functional MRI have contributed to the current understanding 
of cerebral pain networks, but a gap in knowledge still remains [4]. Sensitization may lead to 
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on-going of the perception of pain, even in the absence of actual tissue damage; the pain 
has become chronic [3,7,21]. The relationship between pain intensity and disability is indirect 
and complex. This complexity is, among others, suggested to be related to or mediated by 
psychological factors as distress, fear, coping style, and pain cognitions [13,18]. 

It was concluded that the relationships between factors within the biopsychosocial model 
and (dis)ability in patients with CLBP are complex, and the strength of these relationships is 
unclear. Yet it may be of great clinical importance to unravel these relations to reduce disability 
and optimize participation in patients with CLBP.
The main aim of this thesis was to gain a better understanding of determinants of disability 
and functional capacity in patients with CLBP. A determinant is any factor, whether event, 
characteristic, or other definable entity, that brings about change in a health condition or 
other defined characteristic [12]. Determinants are correlational and not necessarily causal, 
because correlation does not imply causation.

The main research questions in this thesis were:
1.  What is the relationship between psychological distress and self-reported disability in 
patients with CLBP?
2. Are pain intensity and pain related fear related to functional capacity in patients with CLBP?
3. What is the relationship between psychological factors and performance-based and self-
reported  disability in patients with CLBP?
4. What is the relationship between psychosocial distress and self-reported disability in patients 
with CLBP and the role of pain intensity and patient characteristics in six Pain Rehabilitation 
Centers in the Netherlands?
5. Are psychological factors related to activity level in patients with chronic musculoskeletal 
pain?
6.  What is the effect of analgesics on functional capacity and self-reported disability in patients 
with chronic low back pain?

Outline of the thesis
In the first part of the thesis (chapters 2-6) the focus lies on the relationship between 
psychological factors and self-reported disability and performance-based functional capacity 
in patients with CLBP. 
In chapter 2 the relationship between pain intensity, and psychosocial distress and self-
reported disability in  patients with CLBP admitted for multidisciplinary pain rehabilitation 
treatment was assessed. 
In chapter 3 the relationship between fear-avoidance beliefs and functional capacity, self-
reported disability was studied.  



General introduction

13

1
In chapter 4 the relationship between a broad range of psychological factors and self-reported 
and functional capacity in patients with CLBP was focus of the study. 
In chapter 5 the relationship between psychosocial distress and self-reported disability in six 
different Rehabilitation Centers in the Netherlands was studied, especially to analyze whether 
or not substantial differences between different populations exist.
In chapter 6 the relationship between psychological factors and activity level was studied in 
patients with chronic musculoskeletal pain. In this study activity level was measured with the 
RT3-accelerometer during one week. 
In the last part of the thesis (chapter 7) the focus was on the relationship between pain 
reduction and functioning in patients with CLBP. A triple blinded Randomized Controlled Trial 
was conducted to assess the effect of analgesics in an experimental and control group on 
functional capacity and self-reported disability in patients with CLBP. 
In chapter 8 the clinical implications and possible consequences in the treatment according to 
the bio-psychosocial model in multidisciplinary pain rehabilitation are discussed. In addition, 
consequences for future research are included.
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Abstract
Background context: In the assessment and treatment of patients with chronic low back 
pain (CLBP) the biopsychosocial model is used worldwide. Psychological distress has been 
reported to have a strong relationship with disability as measured with several instruments. 
The relationship between psychosocial distress measured with the Symptom Checklist-90-
Revised (SCL-90-R) and self-reported disability measured with the Roland Morris Disability 
Questionnaire (RMDQ) has not been investigated.
Purpose: To analyze the relationship between psychosocial distress measured with the SCL-
90-R and self-reported disability measured with the RMDQ in patients with CLBP.
Study design/setting:  This cross sectional study was performed in an outpatient pain 
rehabilitation setting.
Patient sample: The study sample consisted of 152 patients with CLBP. 
Outcome measures:  SCL-90-R and RMDQ.
Methods:  All patients admitted for multidisciplinary treatment completed the SCL-90-R and 
RMDQ before treatment. Pearson’s correlation coefficients between SCL-90-R (Global Severity 
Index and subscales) and RMDQ were calculated. 
Results: Correlation coefficients between SCL-90-R (Global Severity Index and subscales) and 
RMDQ ranged from 0.18 to 0.31 (p<0.05). 
Conclusion:  The relationship between psychosocial distress measured with the SCL-90-R and 
self-reported disability measured with the RMDQ in CLBP patients is weak. 
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Introduction
Disability resulting from non-specific chronic low back pain (CLBP) continues to be a large 
problem in western societies. The biopsychosocial model is applied worldwide to assess and 
treat patients with CLBP [38,42]. According to this model, patient's functioning is influenced by 
biological, psychological and social factors.  Psychosocial factors such as depression, anxiety, 
distress, and related emotions, generally have more impact than biomedical or biomechanical 
factors on back pain disability [16,17,25,31]. Distress is described as excessive or abnormal 
stress responses [42]. Clinical presentations of distress are anxiety, increased body awareness, 
fear and uncertainty, depressive symptoms, anger and hostility. Psychosocial distress has been 
reported to occur in 15 to 41 % of CLBP patients [9].  Many instruments are available for assessing 
distress. Examples of these questionnaires are the Modified Somatic Perception Questionnaire 
(MSPQ), the Modified Zung Depression Scale (ZDS), the Beck Depression Inventory (BDI), the 
Distress Risk Assessment Method (DRAM) and the Symptom Checklist-90-Revised (SCL-90-R). 
They all measure the construct distress in somewhat different ways, and measure, therefore, 
different aspects of distress. Consequently, they may not be used interchangeably. Previous 
research found a relationship between psychosocial distress, measured with different 
questionnaires and disability. Scores on the disability index increase significantly with distress, 
as measured with the DRAM [28]. Evidence as to whether psychosocial distress is a cause or 
a consequence of CLBP remains inconclusive. Regardless, whether a contributory cause or 
a resultant effect, distress is a major issue surrounding back pain management and requires 
both identification and management [9,18].

The SCL-90-R is widely used to assess psychosocial distress, also in patients with CLBP 
[3,5,15,32,33]. To assess functional status in patients with CLBP the Roland Morris Disability 
Questionnaire (RMDQ) is a valid and frequently used questionnaire [6,23,37]. Despite the 
widespread use of both the SCL-90-R and the RMDQ in the assessment of patients with CLBP, 
the strength of the relationship between psychosocial distress and disability has not been 
studied with these instruments. The aim of this study was to investigate the strength of the 
relationship between psychosocial distress and disability as assessed with the SCL-90-R and 
the RMDQ in patients with CLBP. If the strength of this relationship is at least moderate (r=0.50 
or more), then these instruments may be helpful in the assessment of patients with CLBP. 
Consequently, if the strength is weak (r≤0.49) or non-significant (p<0.05), the combined use 
of these instruments in the assessment of patients with CLBP may be questioned. 
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Materials and Methods
Patients
All consecutive patients with CLBP admitted between 2002 and 2004 to the outpatient 
multidisciplinary pain program of the Centre for Rehabilitation of the University Medical 
Centre Groningen, The Netherlands, were included for the study. Patients were referred by 
general physicians or medical specialists. Inclusion criteria were: nonspecific low back pain 
lasting longer than 6 weeks; older than 18 years; patient’s agreement to participate in the 
multidisciplinary outpatient pain rehabilitation program.  Exclusion criteria were: co-morbidity 
with negative consequences for physical and / or mental functioning; insufficient knowledge 
of the Dutch language; ongoing treatment elsewhere for CLBP. 

General procedures
All patients filled in a questionnaire that covered demographic information, Visual Analogue 
Scale (VAS)-score for pain, as well as the Dutch language version of the SCL-90-R and the 
RMDQ prior to the start of the program as part of the regular diagnostic evaluation. All patients 
signed informed consent for using their data for the research purposes.

Measurements
Pain intensity was measured with a 100 mm VAS. The endpoints of the scale were anchored at 
zero with the words ‘no pain’ and at 100 mm with ‘unbearable pain’. 

The SCL-90-R is a self-report inventory to assess psychosocial distress [1,10]. Patients were 
instructed to indicate the amount they were bothered by each of the distress symptoms 
during the preceding week. Patients rated 90 distress symptoms on a 5-point Likert-scale 
with 1 being ‘not at all’ and 5 being ‘extremely’. Total scores can range from 90 to 450. The 
statements are assigned to 8 dimensions reflecting various types of psychopathology: anxiety, 
agoraphobia, depression, somatization, insufficiency, sensitivity, hostility and insomnia. 
The Global Severity Index (GSI) reflects the severity of all answered statements as a global 
measure of distress. The dimensions of the SCL-90-R somatization, anxiety, hostility have 
the same construct and name in English and Dutch language version. With respect to the 
construct, the dimension insufficiency (Dutch version) is similar to the dimension obsessive 
compulsive (English version), agoraphobia (Dutch version) is similar to phobic anxiety (English 
version) and the sum score of emotional instability (Dutch version) is similar to the GSI (English 
version). The dimensions sensitivity, insomnia and additional items are not comparable 
however they contribute to the GSI [40].  Next to the use of the 8 separate dimensions of the 
SCL-90-R, the clinical use of cutoff scores for the GSI is suggested. A cutoff score of the GSI at 
224 is proposed [12]. Patients with a score equal to or higher than 224 are under suspicion for 
psychopathology. Others proposed a cut off score at 174, where a score equal to or higher 
than 174 should be interpreted as above mean or (very) high [2].
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The RMDQ is a health status measure to assess self-reported disability because of low back 
pain. The RMDQ consists of 24 items. Each item is qualified with the phrase ‘because of my 
back pain’. Patients were asked to check if it applied to them past days. The items focus on 
a limited range of physical functions, such as walking, bending over, sitting, lying down, 
dressing, sleeping, self-care, and daily activities. The RMDQ score is calculated by summing the 
items checked. Items are not weighted. The scores range from 0, representing no disability, to 
24, representing severe disability [36,37]. The RMDQ is short, simple to complete and readily 
understood by patients. Also for the RMDQ score cut-off scores are used: a RMDQ-score 
smaller than 15 is interpreted as low limited functioning, a score equal to or higher than 15 is 
interpreted as high limited functioning [41].

Statistical analysis
All statistical analyses were performed with SPSS, version 11.5 for Windows (SPSS Inc., 
Chigago, IL). Firstly, a missing data analysis was performed to ensure completeness of the 
questionnaires. Missing items of the SCL-90-R were substituted by means of the remaining 
items of the dimensions. The substitution criterion used here allowed the substitution of, at 
the most, one missing item for five completed ones [15].  For the RMDQ the total number of 
missing items was corrected using the following formula: sum score RMDQ = [total yes / (24 
– missing)] x 24. Secondly, the distribution of the data was checked for normality. Pearson’s 
correlation coefficients were used to express the relationships between SCL-90-R (GSI and 
the different dimensions) and the RMDQ. Separate analyses were performed using clinically 
relevant cutoff scores as described above. The patient sample was split into groups whose 
scores were below, or equal to or above the cut-off scores (SCL-90-R GSI scores of respectively 
224 and 174, and RMDQ score of 15). 

Interpretation of correlation coefficients was as follows: r≤0.49, weak relationship; 0.50 ≤ r ≤ 
0.74, moderate relationship; and r≥0.75, strong relationship [34].  The significance level was set 
at α = 0.05, two-tailed. 

Results
The study sample consisted of 152 patients. Missing item analysis of the SCL-90-R revealed 
that 136 patients completed the entire questionnaire, 12 patients missed 1 item, 1 patient 
missed 3 items, and 3 patients missed 4 items. Because none of the patients missed more than 
5 items, all SCL-90-R questionnaires were included for analyses. Missing item analysis of the 
RMDQ revealed that 133 patients rated all 24 items, 14 patients missed 1 item, 1 patient missed 
2 items, 1 patient missed 3 items and 3 patients missed 4 items. All RMDQ questionnaires 
were included for analyses. The scores on both questionnaires were normally distributed. The 
characteristics of the patients are presented in Table 1. Mean age of the patients was 38 years 
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with a minimum of 16 and a maximum of 68 years. The mean duration of low back pain was 
57 months, with a range of 3 to 360 months.

Table 1. Characteristics of patients with chronic low back pain (n=152)

Characteristic Percentage (n) or mean (SD) 

Gender (male) 41.4 (63)

Referral source
· general practitioner 
· medical specialist

84.2 (128)
15.7 (24) 

Age (yr) 37.7 (9.9)

Marital status
· single
· married
· divorced
· widow(er)

20 (30)
78 (118)
2 (4)
0 (0)

Education
· low a 

· intermediate b

· high c

· other

24 (36)
44 (66) 
30 (46)
2 (4)

Employment status 
· housewife or -man 
· student                           
· self employed                
· employee

22 (33)
5 (8) 
3 (5) 
71 (106) 

Social security status:
· occupational disability benefit – temporary
· occupational disability benefit – long term
· unemployment benefit
· social security
· no compensation

13 (19) 
12 (17)
5  (7)
5  (7)
66 (102)

Duration of complaints (months) 57 (71)

Pain intensity VAS (mm) 48 (51)

a  Primary school.
b Secondary school, intermediate vocational education.
c  Higher vocational education, university education.

The scores of the patients on the SCL-90-R and the RMDQ are presented in Table 2. Lowest 
score on the SCL-90-R GSI was 93, and the highest score was 273. The scores on the RMDQ 
varied from 3 to 20. No differences in total scores were found between those patients whose 
questionnaires were fully completed and patients with incomplete questionnaires. 
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Table 2. Scores on Symptom Checklist-90-Revised (SCL-90-R) [Global Severity Index (GSI) and 
dimensions] and total scores on the Roland Morris Disability Questionnaire (RMDQ) in patients with 
chronic low back pain (n=152)

Questionnaire and dimensions Mean SD

SCL-90-R GSI 132.0 33.7

·	 SCL anxiety 13.8 4.3

·	 SCL agoraphobia 7.9 1.9

·	 SCL depression 23.7 8.1

·	 SCL somatization 21.8 5.7

·	 SCL insufficiency 15.7 4.9

·	 SCL sensitivity 24.2 8.1

·	 SCL hostility 7.9 3.0

·	 SCL insomnia 5.9 2.8

RMDQ total score 11.8 4.5

The correlation coefficients between SCL-90-R (GSI and dimensions) and the RMDQ are 
presented in Table 3. Correlations varied from 0.15 to 0.31. The correlation between 
SCL-90-R GSI and RMDQ was 0.29. 

Table 3. Correlations between Symptom Checklist-90-Revised (SCL-90-R) [Global Severity Index (GSI) 
and dimensions] and the Roland Morris Disability Questionnaire (RMDQ) in patients with chronic low 
back pain (n=152)

RMDQ
(n=152)

SCL-90-R GSI 0.29*

·	 SCL anxiety 0.19*

·	 SCL agoraphobia 0.23*

·	 SCL depression 0.26*

·	 SCL somatization 0.29*

·	 SCL insufficiency 0.31*

·	 SCL sensitivity 0.15

·	 SCL hostility 0.18*

·	 SCL insomnia 0.30*

*: significant at p<0.05. 
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In the scatter plot in Figure 1 the clinically relevant cutoff scores of the GSI SCL-90-R and the 
RMDQ are presented as dotted lines.  Separate analyses were performed on the subgroups 
scoring below or over the suggested cutoffs of the SCL-90-R (GSI cutoff at 174 and 224) and 
the RMDQ (cutoff score at 15). The correlation coefficients of the subgroups were either non-
significant, or of similar strength compared to the full group. 
The scatter plot shows one outlier (SCL-90-R GSI score 273 and RMDQ score 7). Repeating 
the analyses with exclusion of the outlier revealed significant correlation coefficients ranging 
between r=0.20 and r=0.35.
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Figure 1. Scatter plot of SCL-90-R GSI and RMDQ scores in patients with CLBP (n=152). Dotted lines 
represent clinical cutoff scores SCL-90-R (≥174 [n=18] and ≥224 [n=5]) and RMDQ (≥15 [n =46]).

Discussion
The results of this study show that the strength of the relationship between psychosocial 
distress, measured with the SCL-90-R, and self-reported disability, measured with the RMDQ, 
in patients with CLBP is weak. The weakness of this relationship was consistent for the 
analyses performed on the GSI and the separate dimensions of psychological distress and 
for the suggested clinically relevant cut-off scores of the SCL-90-R and the RMDQ. Therefore, 
this study shows a weak relationship between psychosocial distress and disability in patients 
with CLBP.
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Others have reported stronger relationships between distress (measured with other 
questionnaires than the SCL-90-R) and self-reported disability (measured with the RMDQ). 
Between the BDI and the RMDQ a correlation of r=0.47 was found [21]. Correlations ranging 
from r=0.47 to 0.65 were found between the DRAM and the RMDQ [9,17]. Psychosocial distress 
measured by psychological disturbance (assessed by a combined use of 2 questionnaires: the 
MSPQ and the ZDS) shows a correlation with the RMDQ of r=0.40 [29]. Additionally, in studies 
where neither the SCL-90-R nor the RMDQ but other instruments were used to assess the 
relation between self-reported disability and distress, also a moderate relationship was found 
[7,13].  

The results of this study show a weaker relationship than other studies. Possible explanations 
for this dissonant finding may be a difference in patient samples, the validity of the SCL-90-R 
or RMDQ, or a difference in construct measured with the different questionnaires. The patient 
characteristics of this study, however, show no meaningful differences with other samples 
of patients with CLBP. Our scores on the SCL-90-R are not significantly different from the 
scores of a group unselected patients with low back pain and / or abdominal pain (mean 
151.7) [30] or a group of patients with low back pain, hip- or pelvis-pain (mean 148.1) [1]. 
Our SCL-90-R scores are not different from other studies concerning CLBP in multidisciplinary 
treatment centres [19]. The scores on the RMDQ are not significantly different from samples 
studied elsewhere [9,17,18,20,24,29]. This is also the case for age [18,20,24,29] and duration of 
complaints [20,24,29]. This means that our study sample represents the usual patients with 
CLBP. Therefore, it is unlikely that differences in study results can be attributed to a difference 
in patient selection. 

The SCL-90-R is widely used because of its ease of administration, its validity to CLBP patients, 
and its superior reliability [1,5,11,30]. The use of different dimensions of the SCL-90-R has been 
questioned in chronic pain patients [14,15,23] , whereas others confirm the existence of the 
multidimensional character of the SCL-90-R [2]. Concerning the RMDQ, construct validity, 
internal consistency and reproducibility are good [33,39]. The Dutch version of the RMDQ has 
proven to be a reliable instrument to measure self-reported functional status in CLBP patients 
[8]. In summary the validity of both questionnaires has been investigated before and was 
qualified well. 

As mentioned earlier, the combined use of the SCL-90-R and RMDQ was not studied before. 
The results of this study may be explained by the differences in construct of the questionnaires 
used in the different studies. The construct ‘psychosocial distress’ as measured with the 
SCL-90-R may be different from the constructs measured with other questionnaires as BDI, 
DRAM, MSPQ and ZDS. The construct measured with the BDI is ‘depression’ [4], the construct 
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measured with the DRAM is ‘level of distress’ [28], the construct measured with the MSPQ is 
‘somatic awareness’ [26], and the construct measured with the ZDS is ‘depression’ [27,43]. The 
construct ‘psychosocial distress’ as measured with the SCL-90-R seems to correlate lower with 
disability than the constructs measured with the other questionnaires. Similarly, the RMDQ 
is different from other questionnaires measuring disability and thus measures the construct 
disability in a different way [35].  Additionally, this study did not use any objective indices of 
disability, and relied on a self-report measure only. It is known that questionnaires measure 
different aspects of disability than performance-based instruments do [24,35].  Future studies 
should consider investigating whether the findings of the present study are replicated when 
using performance-based measures of disability. 

For clinical practice it is important to unravel the components and their suggested relationships 
in the biopsychosocial model. This research has shown that these relationships cannot be 
confirmed with the combined use of the SCL-90-R and the RMDQ. Further research is needed 
to determine which combination of instruments is most suitable to use in clinical practice, and 
to confirm or refute the suggested impact of psychosocial distress on self-reported disability. A 
better understanding in this relationship and in the validity and the clinical utility of frequently 
used instruments to measure components of this relationship is needed because it will lead to 
more effective and efficient treatments to reduce disability in patients with CLBP. 

Conclusion
The relation between psychosocial distress measured with the SCL-90-R and self-reported 
disability measured with the RMDQ is weak.
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Abstract
Introduction: Pain related fear and pain intensity have been identified as factors negatively 
influencing Functional Capacity Evaluation (FCE) performances in patients with CLBP. 
Conflicting results have been reported in the literature. The objective of this study was to 
analyze the relationships between pain intensity and pain-related fear on the one hand, and 
performances during an FCE on the other hand in two samples of patients with chronic low 
back pain (CLBP).
Methods: Two cross sectional observation studies were performed with two samples of 
patients with CLBP (study 1: n=79; study 2: n=58). Pain related fears were operationally defined 
as the score on the Tampa Scale of Kinesiophobia in study 1, and the Fear Avoidance Beliefs 
Questionnaire (FABQ) in study 2. Pain intensity was measured with a Numeric Rating Scale 
in both studies. Avoidance behavior observed during FCE was in both studies operationally 
defined as the unwillingness to engage in high intensity performance levels of three different 
functional activities: high intensity lifting, prolonged standing in a forward bend position, and 
fast repetitive bending at the waist.
Results: A total of 25 correlations between pain and pain related fear, and performance 
variables were calculated, out of which 7 were significant (p<0.05). The strength of these 
significant correlations ranged from r=-0.23 to r=-0.50. Multivariate linear regression analyses 
revealed non-significant relationships in most instances. Pain and pain related fear contributed 
little if any to these models. 
Conclusions: The relation between pain and pain related fear and FCE performance is weak 
or non-existent in patients with CLBP.
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Introduction
Functional Capacity Evaluations (FCEs) are batteries of tests designed to assess a person’s 
functional capacity related to work [15,16,18]. To establish functional capacity, the patient is 
asked to perform a number of activities. Combined, these performances reflect a patient’s 
ability to perform work-related activities. A patient’s performance is determined by biological, 
psychological and social factors [40]. Pain related fear, also referred to as fear avoidance beliefs 
or fear of movement and reinjury [38], and pain [12] have been identified as examples of 
psychological factors influencing a patient’s performance during a FCE.

Pain related fear refers to a condition in which the patient has an excessive, irrational, and 
debilitating fear of physical movement and activity, resulting in feelings of vulnerability to 
painful injury or reinjury [19,37]. People who experience pain-related fear will avoid activities 
they associate with increased risk for pain or (re)injury. As such, pain-related fear should have 
a negative effect on the results of performance testing [9,38]. It has been stated that ‘a valid 
assessment of functional capacity cannot be carried out without controlling for fear avoidance 
beliefs’ [37]. Several studies were performed to study the relationship between pain related 
fear and different types of avoidance behavior in patients with chronic nonspecific low back 
pain (CLBP). The strength of this relationship varied between the studies from r=0.06 to r=0.49 
[3,9,35,37]. The relationship between pain related fear and performance appeared stronger in 
studies where patients were observed under strictly controlled conditions [3,37], and weaker 
in studies where patients were observed in a less controlled environment [35]. In a previous 
study performed in an admission phase for a pain rehabilitation program, no relationship was 
found in a sample of patients with CLBP, between lifting performance and pain related fear  
[28]. Although the evidence from other studies did not overwhelmingly support the strength 
of the relationship, our results, presented in the Journal of Occupational Rehabilitation in 
2003, were in contrast with other studies. It could not be determined whether the results 
found were weaker because of the operational definitions of pain related fear (score on Tampa 
Scale for Kinesiophobia (TSK)) or avoidance behavior (maximum lifting performance). It was 
recommended that future studies should use additional operational definitions for pain 
related fear and avoidance behaviors. 

In a recent review pain intensity has been identified to consistently associate negatively with 
patient performances during FCEs [12]. The strength of the significant associations between 
pain intensity and FCE performances in patients with chronic pain vary from r=-0.25 to 
r=-0.56 [12]. In the study mentioned above, the relation between pain intensity and lifting 
performance was (somewhat) weaker and non-significant (r=-0.21) [28]. 
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Aim of this study was to further analyze the relationships between pain intensity and pain 
related fear on the one hand, and avoidance behaviors on the other hand. Two studies were 
performed with separate samples of patients with CLBP. Pain related fears were operationally 
defined as the score on the TSK in study 1, and the Fear Avoidance Beliefs Questionnaire (FABQ) 
in study 2. Avoidance behavior was in both studies operationally defined as the unwillingness 
to engage in high intensity performance levels of three different FCE tests: high intensity 
lifting, prolonged standing in a forward bend position, and fast repetitive bending at the 
waist. Non-significant or weak relationships were considered falsifications of the hypotheses 
that pain and pain related fears would have clinically relevant impact on FCE performances in 
patients with CLBP. 

Materials and Methods
Patients

Two separate cohorts of patients who were referred to an outpatient rehabilitation program 
of the Center for Rehabilitation of the Groningen University Medical Center, The Netherlands, 
were included. Both study samples consisted of patients diagnosed with CLBP, aged between 
18 and 60 years, with symptoms lasting longer than 3 months. Excluded were patients with 
comorbidity with negative consequences for functioning (i.e. severe depression needing a 
psychiatric referral), and patients with specific pathology related to the lumbar spine (i.e. disc 
herniations, tumors, spondylolisthesis grade 3 or 4, etc.). Patients were not selected based on 
(high or low) levels of pain or pain related fears. Selection process of both study samples were 
equal, with the exception that patients in study sample 1 explicitly agreed to participate in a 
larger study in addition to regular clinical care [20]. The patients of sample 2 received regular 
clinical care only. 

Procedures

Prior to the medical intake patients filled out a TSK [19,37], a numeric rating scale to assess 
pain intensity (NRS), a Roland Morris Disability Questionnaire (RMDQ) [31] to assess disability, 
and a study consent form. The patients underwent the FCE approximately 2 weeks after the 
medical intake. Prior to the FCE, all patients were asked whether their pain and functional 
status was different compared to their status during medical intake. In study 2, patients filled 
out the FABQ [39] prior to the FCE. For study 1, approval was granted by the medical ethics 
committee of the University Medical Center Groningen, The Netherlands. The data of the 
patients of study sample 2 were collected as part of regular clinical procedures, for which 
institutional approval was received. 
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Measures

Patients rated their current pain intensity on a NRS ranging from 0 to 10; 0 being no pain at all 
and 10 being the worst pain imaginable. Self-reported disability was assessed by the RMDQ 
[31]. Scores on the RMDQ can range from 0 to 24; 0 indicating no disability and 24 indicating 
severe disability. The psychometric properties of the RMDQ are good [2,31]. 
Pain related fear was assessed with a different questionnaire for each sample. In study 1, 
pain related fear, called fear of movement and reinjury, was assessed by the TSK [37]. The TSK 
consists of 17 items. Each item is provided with a 4-point Likert scale with scoring alternatives 
ranging from 'strongly disagree' to 'strongly agree'. Although the scale consists of 2 subscales, 
activity avoidance and somatic focus, a total score is usually presented. The total score ranges 
from 17 to 68. The reliability of the TSK is fair [37]. Criterion validity was established from 
correlations with other self-reported measures of fear (of bodily injury), anxiety, depression, 
and catastrophizing [37]. 
In study 2, pain related fear, called fear avoidance beliefs, was assessed by the FABQ [3,39]. 
The FABQ consists of 16 items. Each item is provided with a 7-point Likert scale with scoring 
alternatives ranging from 0 to 6. The FABQ consists of 2 scales. The activity scale consists of 
4 items (total score 0-24), the work scale consists of 6 items (total score 0-36). The remaining 
4 items are not used. The reliability of the FABQ is good in patients with acute and subacute 
back pain [34], but has not been established in patients with CLBP. 

Avoidance behavior was assessed during a FCE. The patients were asked to perform 14 
different activities to their maximum abilities (3 types of lifting, carrying, pushing, pulling, 
overhead work, stooping, crouching, kneeling, standing, walking, sitting, stair climbing), 
according to the protocols of Isernhagen Work Systems [8]. Selection of activities was based 
on the Dictionary of Occupational Titles (DOT), thus assuming construct validity with regard 
to work [6]. Three activities tested during the FCE were selected for this study, because they 
might be potentially harmful for patients with CLBP [22]. These activities were lifting, static 
bending and dynamic bending. Lifting was assessed by means of a standardized lifting task 
consisting of lifting a receptacle with incremental weights from a table (74 cm) to the floor and 
vice versa. ‘Ergonomically correct’ body mechanics were not emphasized [33]. The patient’s 
maximum was reached in four to five increments. The maximal amount lifted five times within 
90 seconds was recorded (kilograms). Test-retest reliability of the lifting task is good in patients 
with CLBP [1,10,26]. During lifting, heart rate was measured using a heart rate monitor. In study 
2, the intensity level of lifting was observed by the evaluator, and recorded by means of a 
Borg CR-10 scale. The reliability and validity of this procedure is good [29]. These observations 
were not recorded in study 1. During the static bending capacity test the patient was asked 
to stand as long as possible with his / her trunk 30-60º flexed forward, while performing a 
simple manipulation task. The time this position was held was recorded (seconds). Test-retest 
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reliability of this test in patients with CLBP is good [1]. For the dynamic bending test, the 
patient is asked to bend at the hips and back as fast as possible, pick up a small object from 
the floor, and to remove this object to a shelf at crown level (top of head). This was repeated 
20 times. The number of repetitions completed and the time needed to complete this activity 
was recorded (seconds). Test retest reliability of this test in patients with CLBP is moderate 
to good [1]. The construct validity of the tests has been established [11,27]. Before testing, 
patients were instructed regarding termination of the test. Testing was terminated when one 
of the following occurred: the patient stated verbally that he/she wished to terminate the 
activity, the heart rate reached 85% of the age-related maximum, indicated by a heart rate 
monitor, or the evaluator deemed further testing to be unsafe. No verbal reassurance was 
given during the testing procedures. The evaluator was blinded to the questionnaire scores. 

Analysis

Descriptive statistics were used to describe the study samples. All variables of interest were 
analyzed at interval level. A student t-test was used to analyze differences between males and 
females. When differences were significant, further analyses were performed separately for 
males and females. Pearson product moment correlations were calculated to express linear 
associations between pain intensity and measures of pain related fear on the one hand and 
performance variables on the other hand. Correlations were interpreted as follows: 0.25 or less 
little if any relationship, 0.26–0.49 poor relationship, 0.50–0.69 moderate relationship, 0.70–
0.89 strong relationship, 0.90–1.00 very strong relationship [25]. Pain intensity and pain related 
fear, as well as gender, age and self-reported disability were entered as predictor variables in a 
multivariate linear regression model (method: enter) and performances as outcome variables. 
A p-value of <0.05 was considered statistically significant for all analyses.

Results 
The characteristics of the patients participating in study 1 and 2 are presented in Table 1. All 
patients declared that their pain and functional status had not changed between medical 
intake and the FCE. Scores on the TSK subscale in study 1 are: activity avoidance males mean 
19.1 (SD 3.8), females mean 18.9 (3.3); somatic focus males mean 9.7 (2.5), females mean 
9.2 (2.6). The 20 repetitions of the dynamic bending test were not completed by 10 (of 79, 
13%) patients in study 1 and by 6 (of 58, 10%) patients in study 2. To correct for differences 
in number of repetitions, the time needed to complete one repetition was calculated and 
presented (time / number of repetitions). The observed level of intensity of the maximal lifting 
performances in study 2 were for males mean 7.2 (SD 2.2) and for females 7.4 (SD 1.6) (Borg CR-
10 scale). Observational data was unavailable in study 1. Within the study samples, differences 
between males and females were non-significant, with the exception of the maximum lifting 
performance. Between the study samples, none of the differences were significant. 
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Table 1. Age, pain intensity, self-reported disability, pain related fear (TSK or FABQ), and performance 
variables of 2 samples of patients with chronic low back pain

Study 1 (n=79) Study 2 (n=58)

Males (n= 49)

Mean (SD)

Females (n=30)

Mean (SD)

Males (n=39)

Mean (SD)

Females (n=19) 

Mean (SD)

Age (years) 37.8 (9.0) 37.8 (8.8) 40.4(8.6) 35.6 (8.3)

Pain intensity (NRS; 0-10) 4.7 (2.3) 5.0 (1.6) 4.5 (2.4) 4.9 (2.2)

Self-reported disability (RMDQ; 

0-24)
12.5 (4.4) 12.4 (4.7) 11.6 (4.4) 11.2 (5.9)

TSK (17-68) 37.5 (5.3) 36.0 (5.6) N/A N/A

FABQ activity scale (0-24) N/A N/A 13.4 (4.1) 13.2 (5.6)

FABQ work scale (0-36) N/A N/A 19.3 (9.5) 15.1 (11.6)

Lifting performance (kg)* 31.7 (14.7) 18.9 (8.1) 32.3 (3.8) 20.5 (6.3)

Lifting maximum heart rate (BPM) 126.7 (15.8) 129.7 (23.5) 128.2 (14.5) 128.8 (19.3)

Static forward bend (sec) 187.4 (148.9) 230.6 (146.3) 188.0 (115.8) 237.3 (154.8)

Dynamic forward bend (sec/rep) 2.8 (0.7) 3.2 (1.3) 3.2 (1.6) 2.9 (0.8)

SD: standard deviation; NRS: Numeric Rating Scale; RMDQ: Roland Morris Disability Questionnaire; TSK: Tampa Scale 
for Kinesiophobia; FABQ: Fear Avoidance Beliefs Questionnaire; BPM: beats per minute; N/A: not assessed. *: Difference 
between males and females significant in both studies (p<0.05).
Note. Differences between the study samples were non-significant (p<0.05).

 
A total of 25 correlations between pain intensity, TSK (study 1) and FABQ (study 2) and 
performance variables are presented in Table 2. The strengths of the correlations were 
moderate in one occasion and otherwise weak/poor or non-significant. Pain intensity 
explained 25% of the variance of the performances of male lifting performance in study 2 (r=-
0.50). In all other analyses over both studies, the explained variance between pain intensity 
and performance variables was 8% (r=-0.29) or less. The FABQ work scale explained at best 
13% of the variance of the performances (male lifting performance in study 2; r=-0.37). The 
correlation between either TSK subscales with any of the performance variables was non-
significant. No differences were observed between patients who did or did not complete 
20 repetitions of the dynamic bending test concerning their relationship with the TSK or the 
FABQ (all non-significant). The correlation between observed intensity of lifting and FABQ 
work scale was r=-0.27 (significant). The correlation between observed lifting intensity and 
FABQ activity scale was r=-0.07 (non-significant).
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Table 2. Relationships between performance variables and pain intensity, the Tampa Scale for 
Kinesiophobia (TSK, study 1; n=79) and the Fear Avoidance Beliefs Questionnaire (FABQ, study 2; n=58) 
in patients with chronic low back pain. All relationships are expressed in Pearson’s r (95% CI) 

Study 1 Study 2

Pain TSK Pain FABQ
activity scale

FABQ
work scale

Lifting performance 
males (kg) -0.26 -0.12   -0.50* -0.13 -0.37*

(-0.57 to 0.11) (-0.46 to 0.25) (-0.71 to -0.22) (-0.43 to 0.19) (0.06 to 0.61)

Lifting performance 
females (kg) -0.06 -0.17  0.09 -0.07 -0.03

(-0.34 to 0.23) (-0.43 to 0.12) (-0.52 to 0.38) (-0.51 to 0.40) (-0.48 to 0.43)

Lifting maximum 
heart rate (BPM) 0.05 -0.10   -0.27* -0.24 -0.24

(-0.17 to 0.27) (-0.31 to 0.12) (-0.49 to -0.01) (-0.47 to 0.02) (-0.47 to 0.02)

Static forward bend 
(sec) 0.18 -0.23*   -0.29* -0.33* -0.25

(-0.04 to 0.39) (-0.43 to -0.01) (-0.51 to -0.03) (-0.54 to -0.08) (-0.48 to 0.01)

Dynamic forward 
bend (sec/rep) -0.10 0.14   0.03 0.07 0.30*

(-0.31 to 0.12) (-0.08 to 0.35) (-0.23 to 0.29) (-0.19 to 0.32) (0.05 to 0.52)

TSK: Tampa Scale for Kinesiophobia; FABQ: Fear Avoidance Beliefs Questionnaire; BPM: beats per minute; 95% CI: 95% 
confidence Interval; *: p<0.05 

Analyses were performed on the subgroups of patients scoring in the highest quartile of the 
pain intensity spectrum (study 1, NRS ≥ 6, n = 22; study 2, NRS ≥ 7, n = 17), the TSK (score ≥ 40, 
n = 22), and the FABQ (activity scale ≥ 17, work scale ≥ 25, n = 16). Analyses involving lifting 
performances were performed for males and females separately. Correlation coefficients 
between pain intensity or pain related fears and performance variables ranged between 
r=0.00 and r=0.23 in study 1, and between r=0.00 and r=0.26 in study 2. All correlations 
were non-significant. Scatter plots of the distribution of pain intensity or pain related fears 
and performance variables were created to visually analyze patterns in the datasets. As an 
example, the distribution of pain related fear (TSK) and lifting performances is presented in 
Figure 1. Other distributions between pain intensity or pain related fears (TSK or FABQ) and 
performance variables were similar, but they are not presented. 

Results of the multivariate regression analyses are presented in Table 3. Study 1: Gender was 
the only variable that independently contributed significantly to the regression equation 
to predict lifting performance. The explained variance was 28%. Both models to predict the 
other two outcome variables, static forward bend and dynamic forward bend, were non-
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significant. Study 2: Gender and pain intensity (to a lesser extend) contributed significantly to 
the regression equation to predict lifting performances. The explained variance was 37%. In 
the regression analysis to predict static forward bend performances, none of the independent 
variables contributed significantly to the regression equation (explained variance 27%). 
In the regression analysis to predict dynamic forward bending performances none of the 
independent variables contributed significantly to the regression equation. Collinearity 
diagnostics were performed for the independent variables. In both studies the average 
variance inflating factors (VIF) were greater than 1, and none of the VIF-values were greater 
than 10. Specifically, the relationship between pain intensity and measures of pain related fear 
were analyzed. In study 1, the strength of the relation between pain and the TSK was r=-0.04 
(ns). In study 2, the strength of the relation between pain intensity and FABQ activity scale was 
r=0.07 (ns), and between pain intensity and FABQ work scale was r=0.20 (ns).

Figure 1. Plot of maximum lifting performance and scores on the Tampa Scale for Kinesiophobia (TSK) 
in 79 patients with chronic low back pain. 
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Table 3. Multivariate linear regression models predicting variance in performance in patients with 
chronic low back pain 

β(95% CI) Beta p  r² change Model r² 

Study 1 (n=79)

Dependent variable: lifting

•	 Gender                  
(female=0, male = 1) 14.45 (7.36 to 21.54) 0.48 <0.001 0.23 0.28

•	 Constant 17.01 (-9.60 to 43.62) - 0.205 -

Dependent variable: static forward bend 

•	 Model r² = 0.11; None of the independent variables contributed significantly to the regression 
equation

Dependent variable: dynamic forward bend 

•	 Model r² = 0.12; None of the independent variables contributed significantly to the regression 
equation

Study 2 (n=58)

Dependent variable: lifting 

•	 Gender                  
(female=0, male = 1) 14.94 (6.15 to 23.73) 0.48 0.001 0.23 0.37

•	 Pain intensity -1.83 (-3.65 to -0.01) -0.29 0.049 0.08

•	 Constant (kg) 45.70 (25.67 to 65.73) - <0.001 -

Dependent variable: static forward bend 

•	 Constant (sec) 549.15 (336.09 to 762.21) - <0.001 - 0.27

•	 None of the other independent variables contributed significantly to the regression equation

Dependent variable: dynamic forward bend 

•	 Model r² = 0.18; None of the independent variables contributed significantly to the regression 
equation

 

Discussion
This study has demonstrated that the associations between pain intensity and pain related 
fears on the one hand and FCE performances on the other hand were generally weak or non-
significant. Correlations between pain intensity and pain related fears and performances were 
significant in only 7 out of 25 analyses (Table 2). The strength of these significant relationships 
ranged from r=-0.23 to r=-0.50, explaining 5 to 25% of the variance (r2). Multivariate regression 
analyses were non-significant in 3 out of 6 instances. When significant, pain intensity or pain 
related fear contributed little if any to these models. Relationships are consistent throughout 
the intensity spectra (upper quarter analyses and Figure 1). Thus, overseeing all the results of this 
study, it appears that the relationships between pain and pain related fear and performances 
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in an FCE are generally weak or non-existent. Although we realize that interpretations of these 
results are open for discussion, we interpret the magnitude of the relationships between pain 
and pain related fears on the one hand and performances in an FCE on the other hand of 
limited clinical relevance. In comparison to our previous study [28], we have now used two 
new cohorts, two questionnaires instead of one to measure a wider range of pain related 
fears, and three performance tests instead of one to measure a wider range of avoidance 
behaviors. Additionally, we have added heart rate and observations as indices for effort level 
in lifting. Both pain intensity and pain related fear were poorly associated with indices for 
effort, explaining 7% or less of the variance. The results of the 2 new studies presented here 
are generally consistent with our previous study, which adds to the robustness of the results. 

There may be several explanations for the weakness or non-existence of the associations 
between pain intensity and pain related fears on the one hand, and avoidance behaviors 
on the other hand. Pain intensity and pain related fears might have been inappropriately 
operationally defined by the NRS, the TSK and the FABQ, avoidance behavior might have been 
inappropriately operationally defined by the three performance measures, our study samples 
differ from samples reported elsewhere, or the variables were appropriately operationally 
defined, but the relationship was mediated by one or more currently unknown variables. 
Additionally, a combination of the above may explain our findings. 

The NRS, TSK and the FABQ may be considered among the standards to measure pain intensity 
and pain related fears. The reliability and the validity of the measures for avoidance behavior 
and pain related fears have been established. Both the performance measure ‘heavy lifting’ 
and a postural tolerance test have been used previously in different studies as measures for 
avoidance behavior [9,28,37]. The activities selected are potentially harmful for patients with 
CLBP [22]. Thus, it seems unlikely that the operational definitions were inappropriate for the 
constructs measured. Both our study samples are similar to samples reported in other studies 
reporting on patients with CLBP concerning age, pain intensity, self-reported disability, and 
amount of fear avoidance beliefs [3,37]. This similarity may rule out the plausibility the results 
of our study are caused by the selection of study samples. While the TSK and the FABQ may be 
considered among the consented standards to measure pain related fears, it may be possible 
that the domain measured might be too large and general to be of value in predicting specific 
behaviors such as the ones used in this study.  This in itself could explain the findings of this 
study and the lack of consistent findings in previous research. However, if the measures 
are considered valid representations of the constructs pain intensity, pain related fear, and 
avoidance behavior, then a different explanation should be considered for our findings. 
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Other variables may serve as a mediator between pain variables and avoidance behavior. 
As suggested in recent pain literature, two variables should be considered as mediators or 
confounders: motivation [17] and acceptance [30]. Within the motivational models [17,23,36],  
it is suggested that the value of the goal and the patient’s belief in his ability (self-efficacy) to 
attain this goal is predictive for his behavior. When applied to the results of this study, patients 
were apparently willing to perform the tests regardless of their pain related fears. They were 
willing to perform, because they may have been convinced that this would have helped 
them to reach a valued goal (for example return to work). Contrarily, patients without pain 
related fears may perform poorly on the tests, because they do not see it to be of any value. 
Alternatively, a poor performance could be explained if the patient’s goal would be to use the 
test results for financial gain (disability allowance) [30]. In that case, pain related fears would be 
of little importance to determine a patient’s behavior. Within the acceptance model [14], it is 
suggested that patients may be able to accept their pain or fears as an inevitable part of their 
lives. Patients would report pain or have cognitions such as pain related fears, but are able to 
function normally with their pain or fears. Some empirical evidence is found to support the 
applicability of this model within chronic pain [4,24]. If a mediating effect or confounding of 
one or more different variables is present, then poor or non-existent associations between 
pain intensity, pain related fears and test performance are very well imaginable. Future 
studies should be conducted to find empirical evidence for the proposition that constructs 
as motivation and acceptance are more important predictors for functional capacity than 
pain or pain related fears. Additionally, other currently unknown variables may have played a 
mediating role in the relationship between pain variables and avoidance behaviors.

Both self-report and performance measures assess effort-related performance [7]. As such, 
they cannot be defined independently of the person’s behavior. Pain related disability is a 
matter of human performance, whether it is observed / measured or reported [7] and this 
may also apply to patient’s behavior in an admission phase of a rehabilitation program. In 
this stage patients need not only reveal their cognitions and perception of disability, but at 
the same time present an image to the practitioner [32], to justify the need for treatment 
[13,41] and perhaps to justify the fact that they are off work due to CLBP. The scores on the 
questionnaires may thus be an overrating of the ‘real’ pain or pain related fears. A FCE is a 
measure of demonstrated ability. Pain behaviors may prevent the patients to perform to their 
maximal physical capacity. The ratings of effort level indicate a submaximal performance, 
suggesting that this behavior has occurred in study 2 (and probably also in study 1, but data 
were unavailable). Without these pain behaviors, the FCE results might have been higher. 
On average, the performance-based scores presented in this study may be considered an 
underrating of the physical abilities of the patients. Consequently, clinical interpretation of the 
outcomes of effort related assessments should be made with care. We propose that the scores 
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on the questionnaires are interpreted as ‘the patient reports that … (he is fearful), instead of 
‘the patient is / feels / perceives … (fearful / fear). For the FCE, we propose that the scores are 
interpreted as the patient’s performance, instead of the patient’s capacity (FPE: Functional 
Performance Evaluation). The performance of a patient depends on his capacity and his 
willingness to produce [29]. The current study and our previous study show that report of 
pain and pain related fears explain little of the patient’s performances during FCE. Statements 
that ‘a valid assessment of functional capacity cannot be carried out without controlling for 
fear avoidance beliefs’ [37] and ‘pain related fear is more disabling than pain itself’ [3] are not 
supported by the results of this study. The results of this study may not be generalizable to 
other FCEs or other groups of patients. From the results of the current study it should be 
concluded that future research aimed at unrevealing ‘determinants of performance’ in chronic 
pain should not be restricted to pain and pain related fears only, but include other avenues 
such as self efficacy [5,21], motivation and acceptance as well. 
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Abstract

Study design: Cross sectional study, performed in an outpatient university based pain 

rehabilitation setting.

Objective: To analyze the relationship between psychological factors (psychosocial distress, 

depression, self-efficacy, self-esteem, fear of movement, pain cognitions and coping reactions) 

and performance-based and self-reported disability, as measured with a Functional Capacity 

Evaluation (FCE) and the Roland Morris Disability Questionnaire (RMDQ), in patients with 

chronic low back pain (CLBP).

Background: It has been suggested that a strong relationship exists between psychological 

factors and disability in patients with CLBP. In former research disability was often measured 

by self-report and seldom performance-based.

Methods: Study sample consisted of 92 patients with CLBP admitted for multidisciplinary 

rehabilitation. Prior to treatment, all patients completed questionnaires to measure 

psychological factors and self-reported disability, and performed a FCE to measure 

performance-based disability. Correlation coefficients between psychological variables and 

FCE and self-reported disability were calculated. Multivariate linear regression analyses were 

performed with self-reported or performance-based disability measures as outcome variables, 

and psychological measures as predictor variables. 

Results: Out of 42 relations analyzed, 5 were statistically significant. This concerned one 

significant correlation between kinesiophobia and a subtest of FCE, and four correlations 

between psychological factors and RMDQ. No correlation was significant after the Bonferroni 

correction was applied (p<0.001). The strength of significant correlations ranged from r=-0.33 

to r=0.25. The multivariate analysis revealed that psychological variables measured in this 

study could explain 19% of the variance of self-reported disability, with kinesiophobia being 

the only psychological variable that contributed significantly. 

Conclusion: The suggested strong relationship between psychological factors and 

performance-based and self-reported disability could not be confirmed in this study.  This 

may implicate that the relationship between psychological factors and disability in patients 

with CLBP is not as unambiguous as suggested.
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Introduction

A major issue in pain rehabilitation programs for chronic low back pain (CLBP) is the suggested 

relation between psychological factors and disability. This relationship is stressed in dominant 

models such as the biopsychosocial model [57,65], and the fear avoidance model [62,63]. 

According to the biopsychosocial model, patient’s functioning is influenced by biological, 

psychological and social factors. Psychological factors such as distress (depression, anxiety, 

and fear), self-efficacy, fear-avoidance beliefs, coping styles and cognitive factors generally 

are presumed to have a substantial impact on back pain disability rather than biomedical or 

biomechanical factors [29,30,39,43]. 

In several studies the relationship between psychological factors and disability in patients 

with CLBP has been investigated [43,57,65] . Most of these studies were performed with the 

use of questionnaires. In these studies contradicting results were found. Some studies showed 

significant relationships of moderate strength between psychological factors and self-

reported disability [39,44]. In other studies, however, this relationship could not be confirmed, 

as evidenced by weak correlations between psychological factors and self-reported disability 

in patients with CLBP [22,47,53]. 

The use of disability questionnaires, while inexpensive, practical and useful to measure self-

reported disability, yields information that may not necessarily reflect the real capacity and 

disability in daily functioning [55]. In order to assess physical capacity, performance tests 

were introduced in rehabilitation practice over the last years. Assessing disabilities using 

different perspectives, such as the patient’s, and performance testing may lead to differences 

in disability assessed and in relationship between psychological factors and disability. 

Several studies demonstrated that the outcomes of both types of measures (self-report and 

performance tests) differ distinctly and correlate weakly to moderately [14,25,37,46]. In some 

studies the relation between psychological factors and performance-based disability has 

been investigated [36,47,50,55,62]. The results of these studies, however, remain inconclusive 

because they focus on one or a few psychological factor(s) only, or use only one type of 

instrument (for example lifting or bicycling) to measure disability. The aim of this study was 

to further investigate the relationship between psychological factors and performance-based 

next to self-reported disability in a sample of patients with CLBP. 
  



Chapter 4

46

Materials and methods
Patients

Ninety-two consecutive patients, who were referred for a multidisciplinary pain management 
program in the Center for Rehabilitation, University Medical Center Groningen, the 
Netherlands, and who agreed to participate, were included in this study. All patients had 
CLBP lasting longer than 3 months. Patients were referred by general physicians or medical 
specialists. All patients had signed informed consent. This study was part of a larger research 
program LOBADIS (Low Back Pain and Disability), funded by the Dutch government; ZonMw 
grant number 96-06-006. Inclusion criteria were: CLBP longer than 3 months, age between 
18-65 years, and still at work, on modified work, or less than 1 year out of work due to CLBP. 
Exclusion criteria were: CLBP with an underlying specific medical cause, co-morbidity with 
severe negative consequences for physical and / or mental functioning (for example severe 
psychiatric disease), addiction to drugs, and insufficient knowledge of the Dutch language. 

Procedures

Prior to the treatment program patients completed questionnaires assessing demographic 
data, patient’s characteristics, disability and psychological variables. Additionally, patients 
performed tests according to the WorkWell Functional Capacity Evaluation (FCE) [48]. The 
study was approved by the Medical Ethical Committee of the University Medical Center 
Groningen.

Measures

Demographic variables (age, gender, education level) and patient characteristics (duration of 
current complaints, recurrences) were assessed with a self constructed questionnaire. A 100 
mm Visual Analogue Scale (VAS) was used to measure current pain intensity, ranging from no 
pain (0 mm) to unbearable pain (100 mm).

Psychosocial distress was measured with the Symptom Checklist-90-Revised (SCL-90-R; 90 
items). The total score, the Global Severity Index (GSI) reflects the severity of all answered 
statements as a global measure of mental and physical distress. Scores range from 90 to 450 
[3]. Higher scores indicate higher levels of distress. Reliability and validity of the SCL-90-R are 
good [3,6,18,41]. 
Depression was measured with the Dutch version of the Beck Depression Inventory (BDI; 21 
items). Scores range from 0 to 63 [5]. The BDI is an efficient screening device for depression in 
patients with CLBP [40]. Reliability and validity are satisfactory [5,9,11].
Self efficacy was measured with the Dutch version of the General Self Efficacy Scale (Algemene 
Competentie Schaal; ALCOS-Short Form). The ALCOS-SF measures the subject’s expectations 
of their capacities in general (17 items). Scores range from 100 (lowest) to 500 (highest self 
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efficacy). The reliability and construct validity of the ALCOS-SF are satisfactory [10]. A validated 
Dutch-language pain-specific self efficacy measure was not available during this study. 
Self-esteem was measured with the Dutch version of the Rosenberg Self-Esteem Scale (SES). 
Scores range from 1 (lowest) to 40 (highest) [8]. It consists of ten items, five of them positively 
worded and five negatively worded. A positively worded item is for example: `I feel good 
about myself´. A negatively worded item is for example: ´I certainly feel useless at times´ [56]. 
Reliability and construct validity are satisfactory [8].
Fear of movement and (re) injury was measured with the Dutch version of the Tampa Scale of 
Kinesiophobia (TSK). The questionnaire consists of 17 items scored on a 4-point scale. Scores 
range from 17 (low fear) to 68 (high fear). Reliability and validity of the Dutch version are good 
[23,62]. 
Pain cognitions were measured with the Pain Cognition List, experimental version (PCL-E). 
The PCL-E measures the verbal-cognitive response system of pain in five subscales. Each 
item presents a specific pain cognition statement, for example ‘My thoughts are always 
concentrated on the pain’ and the patient is asked to indicate agreement or disagreement 
on a 5-point Likert scale. (1=totally disagree; 5=totally agree). The following subscales are 
distinguished:  pain impact (17 items, subscale scores ranging from 17 to 85), catastrophizing 
(17 items, subscale scores ranging from 17 to 85), outcome efficacy (7 items, subscale scores 
ranging from 7 to 35), acquiescence (4 items, subscale scores ranging from 4 to 20), and 
reliance on health care (5 items, subscale scores ranging from 5 to 25). Reliability and validity 
are sufficient [60,61,64].  
Coping reactions were measured with the Utrecht’s Coping List (UCL). Scores range from 47 
(lowest) to 188 (highest). The following subscales are distinguished: palliative reaction, active 
coping, social support, avoidance, expression of emotions, passive coping, and coping self 
statements. Reliability and validity are moderate to good [54]. 

To assess disability both a performance test as well as a questionnaire was used. 
Performance-based disability was measured with the WorkWell FCE, formerly known as the 
Isernhagen Work Systems (IWS) FCE. A FCE is a battery of tests that measures the ability to 
perform work-related activities that are used in disability assessments [16]. Although near 
full FCEs were performed, to assess the ability to perform work related activities specific for 
patients with CLBP, only low-back related subtests from the FCE were selected for analyses: 
lifting, carrying two handed and static forward bend test (Table 1) [32,48]. In patients with 
CLBP, the lifting tests appear to be the most important tests, as they are largely predictive of 
the performance of other test items [26,27]. Test-retest reliability of these subtests has been 
established in patients with CLBP [12,24,48]. All patients were tested by a physiotherapist, who 
was trained, certified and experienced in administering FCEs. 
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Table 1. Description of the activities of the WorkWell Functional Capacity Evaluation (FCE) used in this 
study

FCE activity Description Scoring

Lifting
5 lifts from table to floor vice versa; 
4-5 weight increments; <90 sec.

Max. amount lifted (kg)

Short carry two handed
5 carries of 1.5 m. vice versa; waist height; 
4-5 weight increments; <90 sec

Max. amount carried (kg)

Static forward bend test 
Standing with 30-60° trunk flexion; 
manipulating nut/bolts.

Time position is held (s.). 
Maximum of 15 minutes (900 s)

Self-reported disability for activities of daily living was measured with the Roland Morris 
Disability Questionnaire (RMDQ), a widely used health status measure to assess self-reported 
disability due to low back pain. The RMDQ consists of 24 items. Total scores range from 0, 
representing no disability, to 24, representing severe disability [51,52]. Construct validity, 
internal consistency and reproducibility of the RMDQ are good [7,59]. The Dutch version of 
the RMDQ has proven to be a reliable instrument to measure self-reported functional status 
in CLBP patients [13]. 

Statistical analysis

All statistical analyses were performed with SPSS. Firstly, a missing data analysis was performed 
on the SCL-90-R and the RMDQ to ensure completeness of the questionnaires [35]. Missing 
items of the SCL-90-R were substituted by means of the remaining items of the dimensions. 
The substitution criterion used here allowed the substitution of, at the most, one missing item 
for five completed ones. For the RMDQ  the total number of missing items was corrected 
using the following formula: sum score RMDQ=[total yes/(24-missing)] x 24. Secondly, the 
distribution of the data was checked for normality (Kolmogorov-Smirnov Test). Depending on 
the distribution of the data, a t test or a Mann-Whitney test was used to test differences in scores 
(questionnaires) or performances (FCE) between males and females. Depending on normality 
Pearson’s or Spearman’s correlation coefficients were used to express the relationships 
between psychological questionnaires and the FCE-tests and the RMDQ. Multivariate linear 
regression (method: enter) analyses were performed with self-reported or performance based 
disability measures as outcome variables, and psychological measures as predictor variables. 
Based on the univariate relationships, predictor variables were only entered in the model when 
p<0.10. Interpretation of correlation coefficients: r ≤ 0.49 (r² < 24%): weak relationship, 0.50 ≤ 
r ≤ 0.74 (25% < r² < 55%): moderate relationship, and r ≥0.75 (r² > 55%): strong relationship 
[45].  A two-tailed significance level was set at α = 0.05. A Bonferroni correction was applied to 
reduce type I error in interpreting the data (0.05 divided by 42) correlation analyses: α = 0.001. 
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Results
Sample characteristics

The study sample consisted of 92 patients, of which 65% (n=60) were male. Mean age of 
the patients was 38.5 years (SD 8.7). The duration of the current low back pain episode was 
not normally distributed; median was 52 weeks (interquartile range 24-150). In 91% of the 
patients the LBP was recurrent. The mean current VAS was 50 mm (SD 21.5 mm). Sixty five 
percent of the patients had completed lower level education only (primary school, lower 
vocational education), 35% were higher educated (intermediate vocational, higher vocational 
or university education). Twelve percent of the patients were single, 88% were married or 
living together. 

Psychological and disability status

The results of the psychological measures, as well as the performance-based and self-
reported disability measures are presented in Table 2. The scores on most questionnaires were 
normally distributed, except for duration of low back pain episode, the subscales expression of 
emotions and passive coping of the UCL and the static forward bend test of the FCE. Due to an 
administrative problem in the start of the study, 21 patients (23%) did not fill out the PCL, and 
of these patients 19 (21%) did not fill out the UCL as well. A missing data analysis revealed that 
the characteristics of those patients who did not fill out the PCL and the UCL (n=19-21; non-
responders) did not differ significantly from responders with regards to age, gender, duration 
of complaints, VAS pain and RMDQ (n=71), indicating that systematic differences between 
responders and non-responders did not occur. Differences between males and females were 
non-significant in forward bending performances (p=0.48) and the RMDQ (p=0.43), and were 
significant in lifting the lifting and carrying performances (both p<0.01). 

Relation between psychological variables and disability

The correlation coefficients between psychological variables and disability measures 
are presented in Table 3. Out of all relationships analyzed, five were statistically significant 
(p<0.05), and none were significant after the Bonferroni correction was applied (p<0.001). The 
strength of those correlations that were significant (p<0.05) ranged from r=-0.33 to r=0.25. 
Relationships were also analyzed separately for males and females. Correlation coefficients 
of these subgroups were either non-significant, or of similar strength compared to the full 
group (coefficients not presented). In the static forward bend test two patients reached the 
maximum duration (900 seconds) of the test. This ceiling effect might influence statistics. 
Therefore correlations without these outliers were also calculated. This selection did not 
influence outcome (results not shown).
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Table 2. Descriptive statistics of variables measured in 92 patients with chronic low back pain

Variable n Mean (SD)

Psychological variables
- SCL-90-R
- BDI
- ALCOS-SF
- SES
- TSK
- PCL:
    Pain impact 
    Catastrophizing 
    Outcome efficacy 
    Acquiescence 
    Reliance on health care  
- UCL:
    Palliative reaction
    Active coping
    Social support
    Avoidance
    Expression of emotionsa

    Passive copinga
    Coping self statements         

86
82
88
86
85

70
71
71
69
71

73
71
73
73
73
73
73

123.3 (26.6)
7.3 (5.7)
69.6 (9.1)
33.5 (4.2)
36.4 (5.6)

43.8 (8.0)
40.2 (11.4)
20.2 (4.0)
8.9 (2.5)
19.2 (3.4)

17.0 (3.0)
18.3 (2.8)
12.7 (2.9)
15.2 (2.5)
6 (5-6.5)
10 (9-11.5)
11.9 (2.7)

Disability
- Lifting performance (kg)
    Men
    Women
- Carrying performance (kg) 
    Men
    Women
- Forward bending performance (s)a    
    Mena

    Womena

- RMDQ  
    Men
    Women

92
60
32
88
56
32
91
59
32
92
60
32

27.8 (14.7)
32.5 (15.4)
18.8 (7.8)
31.8 (16.4)
35.9 (17.4)
24.4 (11.4)
156 (108-273)
173 (86-273)
149 (115-278)
12.6 (4.8)
12.7 (5.0)
12.5 (4.5)

SCL-90-R: Symptom Checklist-90- Revised; BDI: Beck Depression Inventory; ALCOS-SF: General Self Efficacy Scale-Short 
Form; SES: Rosenberg Self Esteem Scale; TSK: Tampa Scale of Kinesiophobia; PCL-E: Pain Cognition List, experimental 
version; UCL: Utrecht’s Coping List; RMDQ: Roland Morris Disability Questionnaire. 
a Due to a skewed distribution, median and interquartile range are presented
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Table 3. Correlations between psychological scores and Functional Capacity Evaluation and RMDQ in 
patients with chronic low back pain (n=68-92) 

Liftinga Short carry two handeda Forward 
bend test 
standingb

RMDQa

Men Women Men Women
SCL-90-R -0.03 0.21 -0.08  0.00 -0.14                          0.25*

BDI -0.05   0.20 -0.08  0.01 -0.08   0.26*

ALCOS-SF -0.06 -0.04  0.08 -0.08 -0.10   0.03

SES   0.02 -0.12    0.05  0.15                    0.05 -0.04

TSK -0.04 -0.09 -0.17 -0.07 -0.24*    0.33*
PCL-E 
subscales -0.06 to 0.24     -0.19 to 0 .10 -0.11 to 0.18          -0.33 to -0.02 -0.15 to 0.08 0.08 to 0.24*

UCL 
subscales -0.14 to 0.04a/b -0.31 to 0.20a/b -0.26 to 0.06a/b -0.04 to 0.12a/b -0.16 to 0.19 -0.17 to 0.21

SCL-90-R= Symptom Checklist-90-Revised; BDI= Beck Depression Inventory; ALCOS-SF= General Self Efficacy Scale-
Short Form; SES= Rosenberg Self Esteem Scale; TSK= Tampa Scale of Kinesiophobia; PCL-E= Pain Cognition List, 
experimental version; UCL= Utrecht’s Coping List; RMDQ=Roland Morris Disability Questionnaire. Differences in n: 
refer to text
a Pearson correlation; b Spearman correlation, applied at UCL subscales ‘expression of emotions’ and ‘passive
 coping’, and the static forward bend test. 
* p<0.05   

None of the performance variables associated significantly (p<0.10) with more than one 
psychological variable. Multivariate analyses were, therefore, not performed. All psychological 
variables that associated significantly (p<0.10) with self-reported disability were entered as 
predictor variables into a multivariate regression analysis (Table 4). The model explained 19% 
of the variance, with kinesiophobia being the only one psychological variable that contributed 
significantly. Multicollinearity did not bias the model, because the average of variance inflating 
factors (VIF) was not substantially greater than one, and none of the VIF-values were greater 
than ten. 

Table 4. Multivariate linear regression (n=62)

Dependent variable Predictors   B Std. Error p-value VIF r2

RMDQ Constant -4.82 5.53 0.39 0.19

SCL-90-R 0.03 0.03 0.38 1.85
BDI 0.00 0.16 1.00 2.20
TSK 0.27 0.11 0.01 1.19
PCL pain impact 0.02 0.08 0.80 1.54
UCL social support 0.31 0.19 0.11 1.04

SCL-90-R: Symptom Checklist-90- Revised; BDI: Beck Depression Inventory; TSK: Tampa Scale of Kinesiophobia; PCL-E: 
Pain Cognition List, experimental version; UCL: Utrecht’s Coping List; RMDQ: Roland Morris Disability Questionnaire; 
VIF: variance inflating factors
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Discussion
The relationships between psychological factors and disability measures were studied in 
patients with CLBP. Out of all relationships analyzed, five were statistically significant at 
p<0.05, and none were significant after the Bonferroni correction was applied (p<0.001). The 
strength of the significant correlations (p<0.05) ranged from r=-0.24 to r=0.33, indicating 
weak relationships. The multivariate analysis revealed that psychological variables measured 
in this study could explain 19% of the variance of self-reported disability, with kinesiophobia 
being the only one psychological variable that contributed significantly. The overall picture 
that arises from this study is that relationships between psychological variables and disability 
in CLBP are non-existent or weak, regardless whether a performance-based or a self-report 
measure for disability is used. 

Commonly it is assumed, that psychological factors are strongly related to disability in 
patients with CLBP [65]. In former research distress [57], cognitions [66], depression [19,20], 
self efficacy and self esteem [2,4,36], and fear of movement/reinjury [15,38,62,63] have been 
reported to correlate moderately to measures of functional capacity in patients with CLBP 
(r ranging from -0.50 to 0.59). Some studies, however, show moderate, weak or non-existent 
relationships between functional capacity and psychological factors (r ranging from -0.04 [47] 
to -0.37 [49] or r2 of 34% or less [15]). Strengths of correlations between the psychological 
factors and disability inferred from self-report only range between non-existing and moderate 
(r ranging from -0.73 to 0.59) [1,2,17,21,22,33,34,42]. Overall, reported strengths of relationship 
between measures of psychosocial distress and measures of self-reported or performance-
based disability vary from non-existent to moderate. The results of our study appear to fit 
in the weaker side of the strength-spectrum, indicating relative independence between 
psychological variables and disability as measured with a FCE or RMDQ.

One out of five significant relationships found in this study involved a relation between 
psychological variables and performance testing, while four out of these five relationships 
involved self-reports only. This difference may be explained by the different means of testing 
disability: performance-based tests and self-reports appear to measure different aspects of 
disability [46,55]. Because in former research, the relationship between depression (assessed 
with the BDI) and disability (assessed with the Sickness impact profile, SIP) was much stronger 
for women than for men [33], we also analyzed the relationship for men and women.  No 
gender differences in relationships between all measured psychological factors and 
performance-based or self-reported disability were found in our data. 

The strengths of relationships reported in this study appear lower than relationships reported 
by most others. A possible explanation for the findings in this study may be a difference in 
sample characteristics. The characteristics of the patients in this study, however, show no 
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meaningful and significant differences with other samples of patients with CLBP. The age of the 
studied sample is not relevantly different from other study samples [21,33,34,36,42,47,50,62]. 
The duration of complaints is difficult to compare because of different definitions used in 
several studies (for example in- or excluding former episodes of pain). Mean VAS-pain scores 
show no relevant differences to other studies [33,34,42,47,50,55]. The levels of psychosocial 
distress (SCL-90-R) reported in this study are not relevantly different from the scores of a group 
unselected patients with low back pain and / or abdominal pain [41] or a group of patients with 
low back pain, hip- or pelvis-pain [3]. Our SCL-90-R scores are not different from other studies 
concerning CLBP in multidisciplinary treatment centers [31]. The BDI [22,55], and TSK scores 
[34,47,50,55,62] are also not different. The scores on the RMDQ are not relevantly different 
from samples studied elsewhere [47,55]. Because we found no meaningful differences in 
characteristics in the different patient groups, we concluded that our study sample represents 
the usual patients with CLBP. Therefore, it is unlikely that differences in study results can be 
attributed to a difference in patient characteristics.

Some limitations of this study have to be mentioned. Twenty-one patients did not fill out 
the PCL and/or UCL due to an administrative problem at the start of the study. Patient 
characteristics and scores on the RMDQ, however, showed no differences compared to the 
other patients. Therefore, including these patients in the study does not likely influence 
study results. Only three physical tasks of a FCE were analyzed in this study. Generalizations 
towards overall performance-based disability must be made with care [46]. However, as 
mentioned earlier, the lifting test alone has demonstrated great predictive validity of overall 
FCE performances in patients with CLBP [28]. The broad range of measures of psychological 
factors is a strength of this study. The instruments to assess the different psychosocial factors 
were chosen based on sufficient reliability and validity. The questionnaires appear suitable for 
the study and were also frequently used in former studies concerning this subject. The fact 
that two operational definitions of disability (both performance-based and self-report) were 
used can also be considered as a strength of this study. 

For clinical practice it is important to unravel the components of the biopsychosocial model 
and their suggested strong relationships in patients with CLBP. It has been mentioned before 
that despite the general conclusions about psychological factors and disability, the results of 
research into this issue must be interpreted cautiously [58].  In this study it is demonstrated 
that the suggested strong relationship cannot be confirmed with the combined use of 
questionnaires to assess psychological factors and an objective measure of functional 
capacity in an FCE as well as self-reported disability. Further research is desirable to unravel the 
relationship between psychological factors and disability in patients with CLBP. Additionally, 
further research aimed at unraveling determinants of disability in CLBP should not be restricted 
to psychological factors only, but include biological and social factors as well.
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Conclusion
The suggested strong relationship between psychological factors and performance-based 
and self-reported disability in CLBP could not be confirmed in this study.  This may implicate 
that the relationship between psychological factors and disability is not as unambiguous as 
suggested for patients with CLBP.
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Abstract
Study design: A cross sectional multicenter study in six outpatient Rehabilitation Centers 
(RCs) in the Netherlands. 
Objective: This study aims to confirm or refute the finding that a strong relationship exists 
between psychosocial distress and self-reported disability in patients with nonspecific 
chronic low back pain (CLBP) by analyzing this relationship in patients with CLBP admitted for 
treatment in six RCs.
Summary of background data: A strong relationship between psychosocial distress and 
self-reported disability in patients with CLBP is suggested. However in former research weak 
relationships were found in two of the RCs participating in this study.
Methods: Total study sample consisted of 293 patients (30 to 66 per RC) with CLBP, admitted 
for outpatient multidisciplinary rehabilitation in one of the six participating RCs. Psychosocial 
distress was measured with the Symptom Checklist-90-Revised (SCL-90-R), self-reported 
disability with the Roland Morris Disability Questionnaire (RMDQ). Pearson correlation 
coefficients between psychosocial distress and self-reported disability were calculated. 
Multivariate regression analysis was performed to analyze the relationship between SCL-90-R 
and VAS pain (independent variables) and RMDQ (dependent variable) for the total group 
and for each RC separately. A multivariate regression analysis was performed to analyze the 
relationship between all baseline characteristics and RMDQ in the total group.
Results: Correlation coefficient between the SCL-90-R and RMDQ was r=0.38 for the total 
sample, indicating a significant (p<0.05), but weak relationship. For the six individual RC’s, 
correlation coefficients ranged between r=0.22 and r=0.67 (three of the six correlation 
coefficients were significant).  The explained variance (r²) of the regression models (SCL-90 
and pain intensity as predictors of RMDQ) was 29% for the total sample, and varied between 
the RCs from 17% to 52%. Results of the multivariate regression analysis of all baseline 
characteristics of the total group revealed that the model explained 36% of the total variance 
observed in RMDQ score. Overall, the contributions of psychosocial distress to the models 
were smaller and more variable compared with pain intensity. 
Conclusion: The overall relationship between psychosocial distress and self-reported 
disability was weak, and differences between RCs were considerable. This indicates that the 
relationship between psychosocial distress and disability in patients with CLBP is not uniform.  
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Introduction
Chronic low back pain (CLBP) is one of the most prevalent health problems in western societies. 
CLBP has a large economic impact, mainly because of sickness absence and long-term 
disability [29,38].  In the Netherlands, patients with CLBP can be referred for multidisciplinary 
rehabilitation. There is strong evidence that multidisciplinary rehabilitation treatment is 
successful in reducing (work-) disability in patients with CLPB [39]. The biopsychosocial 
model is applied world wide to assess and treat patients with CLBP [25,29,40]. In this model 
it is assumed that patient’s functioning is influenced by biological, psychological and social 
factors. 

One of the psychological factors that is suggested to influence disability in CLBP is emotional 
distress [7]. Emotional distress may be a consequence of mental pathology, but it usually 
represents a normal response to stressful life events or illnesses [26]. Several mechanisms 
have been suggested for the association between emotional distress and disability in CLBP. 
Emotional distress is a composite of psychological distress, depressive symptoms, depressive 
mood, and anxiety. Distress is a frequent companion of pain and may also aggravate work 
disability. Alternatively, distress might complicate and worsen moderate pain states in prone 
individuals. Emotional distress has been reported to occur in 15 to 41 % of CLBP patients [9]. 
Evidence as to whether distress is a cause or a consequence of CLBP, as well as its relationship 
with disability remains inconclusive. Irrespective of being a contributory cause or a resultant 
effect, distress is an issue surrounding back pain management that requires both identification 
and management [9,19]. The extent to which distress plays a role may differ between patients. 
Consequently, within the population of patients with CLBP, subgroups are identified based on 
differences in physical and psychosocial characteristics [20,41]. 

It has been suggested that in patients with CLBP, the strength of the relationship between 
psychosocial factors and disability is strong [45]. In research performed in two Rehabilitation 
Centers (RC’s) this strong relationship could not be confirmed [35-37]. A multi-RC study was 
performed to further analyze the relationship between psychosocial distress and disability in 
patients with CLBP and to explore the role of pain intensity and patient characteristics in six 
RCs. 
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Materials and methods
Design
A cross-sectional, multi-RC study design was used.

Patients
A sample of consecutive patients with CLBP admitted to an outpatient rehabilitation program 
in one of six participating Dutch RCs (Figure1) were included in this study. Patients were 
referred by general physicians or medical specialists. Inclusion criteria were: Non-specific CLBP 
lasting longer than 3 months; age older than 18 years; patient’s agreement to participate in 
the multidisciplinary outpatient pain rehabilitation program.  Exclusion criteria were: Specific 
cause for CLBP (e.g., disc herniation, spinal stenosis); comorbidity with severe negative 
consequences for physical and / or mental functioning (e.g., cardiac or pulmonary disease 
or psychiatric diagnoses); insufficient knowledge of the Dutch language; ongoing treatment 
elsewhere for CLBP. Per RC a minimum of 30 patients were to be included.

Figure 1. CvR UMCG: Center for Rehabilitation, University Medical Center Groningen

General procedures
All patients filled out a questionnaire that covered pain status and demographic information 
(sex, age, marital status, level of education, profession, and social security benefits), the 
Symptom Checklist-90-Revised (SCL-90-R) and the Roland Morris Disability Questionnaire 
(RMDQ) before the start of the program as part of a regular diagnostic evaluation. All patients 
signed informed consent for using their data anonymously for research purposes. 
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Measurements

Current pain intensity was measured with a 100 mm Visual Analogue Scale (VAS). The 
endpoints of the scale were anchored at 0 mm with the words ‘no pain’ and at 100 mm with 
‘unbearable pain’. 
Psychosocial distress was measured with the Dutch language version of the SCL-90-R [1,10]. 
The SCL-90-R is widely used in patients with CLBP [3,4,16,30,31]. Patients were instructed to 
indicate the amount they were bothered by each of the 90 distress symptoms during the 
preceding week, using a 5-point Likert-scale with 1 being ‘not at all’ and 5 being ‘extremely’. 
Total scores can range from 90 to 450. The statements are assigned to 8 dimensions 
reflecting various types of psychopathology: anxiety, agoraphobia, depression, somatization, 
insufficiency, sensitivity, hostility and insomnia. The Global Severity Index (GSI) reflects the 
severity of all answered statements as a global measure of distress. In the general Dutch 
population, mean GSI score is 118 (SD=32). Most dimensions of the SCL-90-R have the same 
construct and name in the English and Dutch language version [43]. Next to the use of the 8 
dimensions of the SCL-90-R, the clinical use of cut-off score of GSI at 224 has been proposed 
[13]. Patients with a score of 224 or higher are under suspicion for psychopathology. Others 
proposed a cut off score at 174, where a score of 174 or higher should be interpreted as above 
mean or (very) high [2].
Self-reported disability due to low back pain was measured with the Dutch language version 
of the Roland Morris Disability Questionnaire (RMDQ). The RMDQ is considered as a valid 
and is a frequently used questionnaire [5,23,34]. The RMDQ consists of 24 items. Each item is 
qualified with the phrase ‘because of my back pain’. Patients were asked to check if it applied to 
them the last week. The items focus on a limited range of physical functions, such as walking, 
bending over, sitting, lying down, dressing, sleeping, self-care, and daily activities. The RMDQ 
score is calculated by summing the items checked. The scores range from 0, representing no 
disability, to 24, representing severe disability [33,34]. The RMDQ is short, simple to complete 
and readily understood by patients. A score smaller than 15 was interpreted as mildly limited 
functioning, a score of 15 or higher was interpreted as severely limited functioning [44].

Statistical analysis

A central database was developed for the participating RCs. The data of the patients were 
entered in the database by each RC individually and sent for analysis to the first author. A 
missing data check was performed to ensure completeness of the data. Missing items 
of the SCL-90-R were substituted by means of the remaining items of the dimension. The 
substitution criterion used here allowed the substitution of at the most, one missing item 
for five completed ones [16]. For the RMDQ the total number of missing items was corrected 
using the following formula: sum score RMDQ = [total yes / (24 – missing)] x 24. Distribution 
of the data was checked for normality using Kolmogorov-Smirnov statistics. Differences 
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between groups were tested using One-Way ANOVA when normally distributed. In case of 
non-normal distribution the median test and Kruskal-Wallis test were used to test differences. 
Pearson correlation coefficients were used to estimate the relationships between the SCL-
90-R (GSI and the different dimensions) and the RMDQ and VAS-pain. Separate analyses 
were performed using cut-off scores (GSI scores of the SCL-90-R of 224 and 174, and RMDQ 
score of 15). Interpretation of correlation coefficients: r≤0.49: weak relationship, 0.50≤r≤0.74: 
moderate relationship, and r≥0.75: strong relationship [32]. Multivariate regression analysis 
was performed (model: enter) to analyze the relationship between SCL-90-R and VAS pain 
(independent variables) and RMDQ (dependent variable) for the total group and for each 
RC separately. Secondly, a multivariate regression analysis was performed to analyze the 
relationship between all baseline characteristics and RMDQ in the total group. The following 
variables were dichotomized and entered as dummy variables: education [0=low (primary 
school, lower vocational education), 1=intermediate or high (secondary school, intermediate 
vocational education, University education or higher vocational education)], social security 
benefit (receiving social security benefit: 0=no, 1=yes), marital status (0=being married or living 
together; 1=single), work status (0=student, unemployed, housewife, other; 1=employed). 
The significance level was p=0.05, two-tailed. All statistical analyses were performed with 
SPSS, version 16.0 for Windows.

Results
Differences between RCs

In the six RCs (Figure 1) data of 293 patients who satisfied inclusion criteria were collected. 
Demographics are presented in Table 1. Number of patients per RC varied from 30 to 66. 
Gender, age and marital state of the patients of the RCs revealed no significant differences. 
Education level however was higher in the Jan van Bremen Institute, compared with the other 
RCs. Patients of the RCs were in more than half of the cases employed except for the patients 
of Hoensbroeck. Most of the patients were receiving short term or long term social security 
benefit except for the patients in the Jan van Breemen Institute and Revalidatie Friesland.

Pain intensity, psychosocial distress and self-reported disability are also presented in Table 1. 
Mean VAS-pain score varied significantly between RCs: from 48 to 62 mm per RC. Duration of 
complaints also varied significantly, from a median of 19 to 72 months.  SCL-90-R scores varied 
significantly from 127.5 to 150.3 (median scores). One RC (Hoensbroeck) reported highest 
pain intensity, longest duration of complaints and highest SCL-90-R scores. RMDQ scores 
varied significantly from 12.1 to 15.5 (assuming normal distributions). Percentage of patients 
relative to cut-off scores are presented in Table 1. The number of patients with higher scores 
on SCL-90-R and RMDQ was highest in Hoensbroeck.
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Relationship between distress and disability 

Pearson correlation coefficients between distress, pain and disability are shown in Table 2. 
Correlations between distress and disability varied from r=0.22 to 0.67 and were significant 
in three of the six RCs (p<0.05); the strength of the significant correlations were low in two 
RCs and moderate in one RC. Correlation between distress and disability in the total group 
was 0.38 (p<0.05). Between RCs, correlations between pain and disability varied from r=0.40 
to 0.55 (all p<0.05). Correlation between pain and disability in the total group was r=0.47 
(p<0.05). The associations of subscales of the SCL-90-R, measuring dimensions of distress, with 
disability were assessed. The results ranged from r=0.27 to 0.43 (all significant), indicating a 
weak relation at the best. Of the total group, analyses were performed to test differences in 
correlations between males and females. The correlation between distress and disability was 
r=0.36 in females and r=0.40 for males (p<0.05). The correlation between pain and disability 
was r=0.48 in females and r=0.46 in males (p<0.05). None of these gender differences were 
statistically significant. 

Table 2. Pearson correlations between Psychosocial Distress (SCL-90-R), Pain Intensity (VAS pain) and 
Self-Reported Disability (RMDQ)

Total 
group

(n=293) 

CvR 
UMCG

(n=54)

Revalidatie 
Frieslandª

(n=66)

Roessingh

(n=46)

Jan van 
Breemen 
Institute
(n=30)

Blixem-
boschb

(n=44)

Hoens-
broeckc 

(n=53)

SCL-90-R and RMDQ 0.38* 0.35* 0.24 0.49* 0.67* 0.27 0.22

VAS pain and RMDQ  0.47* 0.40* 0.47* 0.43* 0.55* 0.43* 0.40*

SCL-90-R and  VAS pain 0.24* -0.04 0.44* 0.33* 0.46* -0.17 0.21

VAS: visual analogue scale; SCL-90-R: Symptom Checklist-90-Revised; RMDQ: Roland Morris Disability Questionnaire
ª missing two questionnaires of SCL-90-R
b missing four VAS-scores
c missing one VAS-score
*correlation significant (p<0.05) 

Results of the regression analysis per RC are presented in Table 3. In this regression analysis the 
relationships between psychological distress and pain intensity and self-reported disability 
were analyzed. Total explained variance (r²) varied between the RCs from 17% to 52%. The r² 
of one RC, the Jan van Breemen Institute (JBI) is substantially higher than r² of other RCs. The 
Betas of SCL-90-R varied between 0.06 and 0.53, indicating substantial differences between 
RCs. The Betas of VAS pain varied between 0.30 and 0.49, indicating a less variable pattern 
between the RCs. The average of variance inflating factors (VIF) was not substantially greater 
than 1, and none of the VIF-values were greater than 1.24, indicating that multicollinearity did 
not bias the models. Results of the regression analysis of the total group are presented in Table 
4. This model explained 36% of the total variance observed in RMDQ score, with significant 
contributions of psychological distress, pain intensity, age, social security and education 
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status. The average of VIF was not substantially greater than 1, and none of the VIF-values were 
greater than 1.21, indicating that multicollinearity did not bias the models.

Table 3. Multivariate linear regression models predicting variance in Self-Reported Disability (RMDQ; 
dependent variable) from Pain Intensity and Psychosocial Distress (VAS pain and SCL-90-R; independent 
variables) 

Total 
group

(n=293) 

CvR 
UMCG

(n=54)

Revalidatie 
Friesland ª

(n=66)

Roessingh

(n=46)

Jan van 
Breemen 
Institute
(n=30)

Blixem-
boschb

(n=44)

Hoens-
broeckc 

(n=53)

•	 Constant B (SE) 4.62 (0.87) 2.08 (2.47) 7.77 (1.8) 3.03 (2.23) -0.33 (2.44) 4.67 (2.55) 8.59 (2.35)

SCL-90-R

•	 B  (SE) 0.03 (0.01) 0.05 (0.02) 0.01 (0.01) 0.04 (0.01) 0.05 (0.02) 0.03 (0.01) 0.01 (0.01)

•	 Bêta 0.29 0.37 0.06 0.39 0.53 0.34 0.13

•	 p <0.001 0.003 0.665 0.006 0.001 0.018 0.349

VAS pain

•	 Β (SE) 0.08 (0.01) 0.08 (0.02) 0.08 (0.02) 0.07 (0.03) 0.08 (0.04) 0.09 (0.03) 0.09 (0.03)

•	 Bêta 0.40 0.41 0.41 0.30 0.30 0.49 0.37

•	 p <0.001 0.001 0.002 0.032 0.055 0.001 0.007

Model

•	 r 2  0.29 0.29 0.20  0.32 0.52 0.30 0.17

SE: standard error; VAS: visual analogue scale; SCL-90-R: Symptom Checklist-90-Revised
ª missing two questionnaires of SCL-90-R
b missing four VAS-scores
c missing one VAS-score

Table 4. Multivariate linear regression models predicting variance in self-reported disability (RMDQ; 
dependent variable) from psychosocial distress (SCL-90-R), pain intensity (VAS pain), age, duration of 
complaints, social security benefit, marital status, education and work status (independent variables) 

Predictor B SE Beta P r2

0.36

Constant 2.38 1.64 - 0.15

SCL-90-R (90-360) 0.02 <0.01 0.24 <0.01

Pain VAS (0-100) 0.08 0.01 0.38 <0.01

Age (years) 0.06 0.03 0.14 0.01

Duration symptoms (months) -0.01 <0.01 -0.05 0.43

Social security benefit (0=no, 1=yes) 1.83 0.52 0.20 <0.01

Married (0=yes, 1=no) 0.38 0.59 0.04 0.51

Education (0=low, 1=intermediate or high) -1.12 0.54 -0.12 0.04

Work status (0=not, 1=employed) 0.29 0.54 0.03 0.60

SCL-90-R: Symptom Checklist-90- Revised; VAS: visual analogue scale
SE: standard error
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Discussion 
This multicenter study, performed in six Rehabilitation Centers in the Netherlands shows 
that the relationship between psychosocial distress and self-reported disability in patients 
with CLBP varied greatly between RCs, ranging from nonsignificant or weak in most RCs to 
moderate in one RC (r=0.67). The overall relationship between distress and disability was weak 
(r=0.38). The relationships between pain intensity and disability were less variable between 
RCs (r=0.40 to 0.55), indicating a more stable pattern. This study confirms previous findings 
in two of the participating centers [35-37], but is in contrast to other studies. Others have 
reported stronger relationships between distress and self-reported disability. A correlation of 
0.65 was found between the Distress Risk Assessment Method (DRAM) and the RMDQ [18 ]. 
Correlations ranging from r=0.40 to 0.58 were found between psychosocial distress (assessed 
by a combined use of 2 questionnaires: the Modified Somatic Perception Questionnaire 
(MSPQ) and the Zung Depression Scale (ZDS)) and the RMDQ [9, 27]. Between the Beck 
Depression Index (BDI) and the Sickness Impact Profile Roland scale a correlation of r=0.47 
was found [21]. Additionally, in other studies addressing the relation between distress and 
self-reported disability, also  moderate relationships were found [6,14].  

Our hypothesis was that one of the reasons for different correlations between self reported 
disability and psychosocial distress is a difference in patient characteristics among the RCs. 
Comparing the patient characteristics of the institutes, however, revealed no significant 
differences in gender, age, and marital state. Differences were observed in education, 
employment status, social security status, and duration of complaints. However, although 
differences in patient characteristics were observed between RCs, this was not consistently 
related to differences in SCL-90-R, VAS pain and RMDQ scores. In the JBI the strength of the 
relationship between distress and self-reported disability was moderate and may be clinically 
relevant, although the differences may also be explained from the differences in educational 
status. Unfortunately, due to many missing data of this particular variable in the JBI, we were 
unable to test this. In the other five RCs the relationship between distress and self reported 
disability was nonsignificant to weak. A recent study in the Netherlands, compared the 
incidence of occupational disability due to back (and neck) pain in the time periods 1980-
1985 and 1999-2000 [38].  This study showed an increase of the incidence of non-specific 
low back pain and a decrease of occupational disability. Most of this decrease was due to 
general changes such as legal and economic changes (and not to changes in age-, sex or 
back pain categories) and another explanation may be the changed view on management of 
back pain. It is known that differences in social and cultural factors are related to LBP related 
disability, leading to differences in impact of psychological factors and pain intensity between 
geographical regions [12,24]. The differences between the institutes may have been based 
on socio-cultural differences, even within one country. These differences, however, were not 
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subject of our study. Why the relationship distress and disability differs between the different 
RCs remains basically unclear and should be subject for further investigation. Results of this 
study can be used to calculate sample sizes for these analyses.

Relationships between pain and self-reported disability were somewhat stronger and more 
consistent between the six RCs than the relationships between distress and self-reported 
disability. This might indicate that in a treatment program next to psychosocial factors 
attention also should be focused on pain reduction. A previous study showed that disability 
is more directly related to pain in men. In women the effect of pain on disability appears to 
operate through negative mood [17].  This study could not confirm this. 

Sample sizes of the individual RCs were small, especially of the JBI. This limited the ability 
to perform a multivariable analysis for all RCs separately with inclusion of more predictor 
variables, such as the one presented in Table 1. In future research a power analysis should be 
performed to create the possibility to perform a multivariate analysis for all RCs. The study is 
cross sectional, so no conclusions about causal relationships can be done. Longitudinal studies 
should be performed to study whether a decrease in distress leads to decreased disability. The 
SCL-90-R is widely used because of its validity to CLBP patients, and its superior reliability 
[1,4,11,28]. The use of the dimensions of the SCL-90-R has been questioned in chronic pain 
patients [15,16,22], whereas others confirm the existence of the multidimensional character 
of the SCL-90-R [1,2,15]. Concerning the RMDQ, construct validity, internal consistency and 
reproducibility are good [42]. The Dutch version of the RMDQ has proven to be a reliable 
instrument to measure self-reported functional status in CLBP patients [8]. In summary the 
validity of both questionnaires has been investigated and is unlikely to have introduced bias 
in this study.  

In conclusion, although variable correlations between SCL-90-R and RMDQ were observed 
between RCs, the overall relationship between psychosocial distress and self reported 
disability was weak. The variations in relationship between psychosocial distress and disability 
between RCs could not be explained from other variables in this study, and remain basically 
unexplained. The interrelationship between distress and self-reported disability appears less 
strong and more complicated than assumed. 
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Abstract
Background: Enhancement of physical activities is an important goal in rehabilitation 
programs for patients with chronic musculoskeletal pain (CMP). A relationship between 
activity level and psychological factors is suggested, but studied scarcely.
Aim: To explore the relationship between the activity level and psychological factors in 
patients with CMP.
Methods: Study design: cross-sectional, explorative. Participants: patients with CMP, admitted 
to outpatient multidisciplinary pain rehabilitation. Measures: activity level was measured by 
the RT3-accelerometer during one week; pain intensity was measured with a 100 mm VAS; 
depression, somatisation and distress were measured with Symptom Checklist-90-Revised 
(SCL-90-R); coping strategy with the Utrecht’s Coping List (UCL;  scales active coping, passive 
coping, avoiding); fear of movement measured with Tampa Scale of Kinesiophobia (TSK), scale 
activity avoidance. Depending on data distribution, correlations between the mean number 
of activity counts and psychological factors were tested with Pearson or Spearman correlation 
coefficients.
Results: Fifty three patients were included: age mean 39.9 years (SD 11.3); activity counts per 
day mean 198243 (SD 78000); pain intensity mean 58 mm. (SD 27.7); SCL-90-R mean 149.4 
(SD 42.5); UCL active coping mean 17.9 (SD 3.7); UCL passive coping mean 12.3 (SD 3.7); UCL 
avoiding mean 15.3 (SD 3.0); TSK total mean 35.4 (SD 7.4); TSK activity avoidance mean 16.9 
(SD 4.7). Correlations between psychological factors and the mean number of activity counts 
per day ranged from r = –0.27 to 0.01 and were all non-significant (p≥0.05).
Conclusion: Psychological factors and activity level were unrelated in patients with CMP.
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Introduction
Multidisciplinary pain rehabilitation programs (PRP) are effective in patients with chronic 
musculoskeletal pain (CMP) to improve level of activities, participation and general well-
being [7,10,17,34]. Enhancement of physical activities is an important goal in PRP for patients 
with CMP. This is partly based on the hypothesis that physical deconditioning is related to the 
chronicity of pain [44]. The fear-avoidance theory [52] and avoidance-endurance theory [12] 
are models used to explain chronicity of pain and activity limitations. In the fear-avoidance 
model it has been postulated that a subgroup of patients with CMP is afraid of increasing 
physical activity level because they fear an increase of pain or (re)injury. These negative, 
catastrophizing thoughts will potentially lead to avoidance of physical activity [51]. In the 
long run, avoidance behavior may result in negative health consequences as disability, 
depression and disuse, which in turn may lower the threshold at which subsequent pain 
will be experienced [20,51]. The avoidance-endurance model identifies behavior, in which 
patients with CMP ignore pain in order to finish the activities they started. According to this 
model this will lead to an overuse of muscles and joints with a repetitive combination of 
muscular hyperactivity and pain [12]. These patients are likely to persist their activities until 
increasing pain prevents further activity [11,24] which subsequently can result in a low level 
of activity in the end too [45,51]. However, a relatively high activity level and little avoidance 
behaviour in patients with CMP demonstrated better physical and emotional functioning 
[22]. Psychosocial variables, such as depression, anxiety, distress, a passive coping style and 
fear avoidance beliefs, have been reported to be related to disability in patients with CMP, 
and are generally suggested to have more impact than biomedical or biomechanical factors 
on back pain disability [12,18,21,25,40]. Although there seems to be a relationship between 
psychological variables and activity limitation in patients with CMP robust evidence on the 
strength of these relations is unavailable.

It appears that the reported decline in physical activity, more than the actual level of physical 
activity, may be important in the self-reported disability of patients with low back pain [46]. 
The level of activities is often measured by questionnaires. Compared to healthy controls, 
measured activity levels of patients with CMP vary between normal [55] and low [36,37,41]. 
Because there is a discrepancy between self-report and more objective performance based 
measurements [9,26,44,56], it is recommended to perform objective measurements of physical 
activity [47].  Accelerometry (triaxial) is considered as the preferred method to measure daily 
physical activity [53]. The purpose of our study was to study the relationship between the 
activity level of patients with CMP and psychological variables. We hypothesized that higher 
levels of depression, somatisation and distress, passive or avoidant coping strategies and 
kinesiophobia would negatively relate to activity level, and that more active and confronting 
coping styles would positively relate to activity levels. 
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Methods
Study design

A cross-sectional and explorative study was performed. Patients were included by three 
physiatrists of the pain rehabilitation team. Data were collected prior to the pain rehabilitation 
program during regular intake procedures (care as usual).

Study sample

Hundred and nine patients with CMP, admitted to outpatient treatment by the multidisciplinary 
pain rehabilitation team of a university based rehabilitation clinic in the North of the 
Netherlands, were potentially included in this study. Inclusion criteria were: CMP existing 
longer than 6 weeks; indicated for pain rehabilitation; age older than 18 years; motivated 
to participate in the multidisciplinary outpatient pain rehabilitation program. Because data 
collection was part of regular clinical procedures, involvement of ethics committee was not 
needed. All patients provided written informed consent that their data could be used for 
research. Exclusion criteria were: co-morbidity with negative consequences for physical or 
mental functioning (i.e. cardiopulmonary problems, addiction, and psychiatric co-morbidity); 
insufficient knowledge of the Dutch language and ongoing treatment elsewhere for CMP. 
Inclusion took place from March 2007 to July 2008.

Measures

Physical Activity in daily life was measured with the RT3-accelerometer (Stayhealthy inc). 
The triaxial accelerometer is a valid instrument to measure activity counts in daily life in 
patients with chronic low back pain (CLBP) [43]. The correlation of the RT3 monitor to oxygen 
consumption measurement during physical activities is good (r=0.85) [32]. Inter-instrument 
reliability is sufficient (ICC=0.75; 95% confidence interval 0.46-0.95) [28]. Trunk acceleration 
is used as a measure of activity level. The vector sum of the acceleration in three orthogonal 
directions during one minute is expressed in a number of ‘counts’. Size and mass (including 
battery) of the RT3 were 7,1 x 5,6 x 2,8 cm and 65,2 g.  It was attached to a belt, worn around 
the waist. Patients were instructed to wear the RT3 during waking hours, for seven days 
except during bathing, showering, or swimming. During this week patients performed their 
usual activities. In addition, patients 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 reason and the exact time-period was registered. 
Output was stored in a data memory chip within the accelerometer and was downloaded 
into computer after one week. To estimate habitual physical activity, at least five complete 
measuring days were required. One of these days had to be a weekend-day [39]. The first 
measuring day was not included in the calculations. The minimum number of hours of a day 
to be deemed complete was 12.  ‘Complete’ was defined as having non-missing counts over 
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at least 80% of a standard measurement day; with a standard measurement day defined as 
the length of time in which at least 70% of sample participants were wearing the monitor [4]. 
Physical activity in daily life was expressed as the total sum of counts registered per day [46].

Pain intensity was measured with a 100-mm VAS. The endpoints of the scale were anchored at 
zero with the words ‘no pain’ and at 100 mm with ‘unbearable pain’. Patients were asked about 
pain intensity on the moment they were filling out the scale, and the highest and lowest pain 
intensity during the last week. 
Self-reported disability due to low back pain was measured by the Roland Morris Disability 
Questionnaire (RMDQ). Only the subgroup of patients with chronic low back pain (n=25) filled 
out this questionnaire. The RMDQ consists of 24 items. Each item is qualified with the phrase 
‘because of my back pain’. Patients were asked to check if it applied to them past days. The 
items focus on a limited range of physical functions, such as walking, bending over, sitting, 
lying down, dressing, sleeping, self-care, and daily activities. The RMDQ score is calculated by 
summing the items checked. Items are not weighted. The scores range from 0, representing 
no disability, to 24, representing severe disability.  The RMDQ is short, simple to complete, and 
readily understood by patients. Also, for the RMDQ score, cut-off scores are used; a RMDQ 
score equal to or higher than 15 is interpreted as high limited functioning. Construct validity, 
internal consistency and reproducibility of the RMDQ are good [2]. The Dutch version of the 
RMDQ has proven to be a reliable instrument to measure self-reported functional status in 
CLBP patients [3]. 

Psychosocial distress was measured with the Symptom Checklist-90–Revised (SCL-90-R) [1,5]. 
Patients were instructed to indicate the amount they were bothered by each of the distress 
symptoms during the preceding week. Patients rated 90 distress symptoms on a 5-point Likert 
scale with 1 being ‘not at all’ and 5 being ‘extremely’. Total scores can range from 90 to 450. 
A higher score means a patient experiences more distress. The statements are assigned to 8 
dimensions reflecting various types of psychopathology: anxiety, agoraphobia, depression, 
somatisation, insufficiency, sensitivity, hostility, and insomnia. The Dutch Language Version 
was used [48]. In the general Dutch population, mean GSI score is 118 (SD=32). Reliability is 
good (r=0,97) [1,23]. 

Coping styles were measured with the Utrecht’s Coping List (UCL). This questionnaire consists 
of 47 questions concerning how patients deal with problematic situations in general. The 
following subscales are distinguished: palliative reaction, active coping, social support, 
avoidance, expression of emotions, passive coping, and coping self-statements. Scales active 
coping, passive coping, and avoidance were used in this study. A higher score means that 
a patient uses that specific coping style predominantly. Construct validity and reliability are 
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moderate to good (r=0.64 to 0.83) [35]. The UCL has been validated for patients with chronic 
pain [42].

Fear of (re)injury by physical movement or activity was measured with the Tampa Scale of 
Kinesiophobia (TSK) [38,49]. Items are rated on a 4-point scale from ‘strongly disagree’ to 
‘strongly agree’. Total scores range from 17 to 68. Higher scores indicate stronger fear of (re)
injury. The TSK has shown to be a reliable assessment tool for patients with chronic pain 
[50] and studies have supported a two-factor solution with subscales for activity avoidance 
and somatic focus [29,30]. Test-retest ICC coefficients ranged from 0.90 to 0.96. The TSK was 
significantly correlated to other fear avoidance questionnaires as Fear-Avoidance Beliefs 
Questionnaire (FABQ), Fear of Pain Questionnaire (FPQ) and Pain Catastrophizing Scale (PCS) 
[8].

Statistical analysis 

The Kolgomorov-Smirnov test was performed to examine distribution of the variables. To 
examine the association between physical activity in daily life and psychological variables 
Spearman rank correlation coefficient was calculated in case of not-normally distributed data; 
Pearson’s correlation coefficient was calculated in case of normally distributed data. To test 
differences between two groups (included versus excluded patients) the independent T-test 
was used in case of normally distributed data. The Mann-Whitney U test was used in case of 
not-normally distributed data. A p value of p<0.05 was considered statistical significant. All 
statistical analyses were performed using SPSS software.

Results
Study Sample

Out of a total of 109 patients who participated, data of n=53 patients could be used for this 
study. Patients were excluded for various reasons: 26 patients did not fill out the psychological 
questionnaires; 24 patients carried the accelerometer for less than 5 valid measuring days; 
6 patients had technical problems with the accelerometer. The characteristics (age, gender, 
all psychological variables) of the excluded patients were not significantly different from the 
characteristics of the included patients. 

Patient Characteristics

The study sample consisted of 37 females (70%) and 16 males (30%). Patient characteristics are 
shown in Table 1 (clinical variables) and Table 2 (psychological variables).  All variables showed 
a normal distribution, with the exception of SCL-90-R-total, UCL passive coping, VAS Pain best 
moment and VAS Pain worst moment. Descriptive variables pain and RMDQ showed missing 
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data. Analysis revealed that differences in activity counts of patients with or without missing 
descriptive data were non-significant.    

Table 1. Descriptive statistics of study sample: pain, self-reported disability and activity counts 

                                              Mean (SD)

Age (years) n=53

VAS-Pain at present (scale 0-100 mm) n=38

VAS-Pain best moment (scale 0-100 mm) n=34

VAS-Pain worst moment (scale 0-100 mm) n=35

RMDQ (scale 0-24) n=25*

Mean number of counts per day n=53

39.9 (11.3)

58 (28)

46 (32)

73 (27)

13 (4.7)

198243 (78000)

VAS: Visual Analogue Scale; RMDQ: Roland Morris Disability Questionnaire 
*Only the subgroup of patients with chronic low back pain (n=25) filled out the RMDQ

Correlations

Correlations between the psychosocial variables and the mean of the total amount of counts 
per day were very weak and non-significant (Table 2). Correlations between the sub-scales of 
the SCL-90-R, the sub-scales of the UCL and the mean of the total amount of activity counts per 
day were also non-significant (subscales not presented in the Table). Potential confounding 
factors gender and age did not independently associate significantly with physical activity. 

Table 2. Descriptives of the psychological variables and correlations of psychological variables with 
activities (n=50-52) 

 
Descriptives                           Correlations with mean counts/day
Mean (SD)                                   r

p
 or r

sp    
                           p

SCL-90-R total (scale 90-450)

UCL active coping (scale 7-21)

UCL avoiding (scale 8-28)

UCL passive coping (scale 7-21)

TSK total (scale 17-68)

TSK activity avoidance (scale 8-32)

149.4 (42.5)

17.9 (3.7)

15.3 (3.0)

12.3 (3.7)

35.4 (7.4)

16.9 (4.7)

-0.24 

  0.17

-0.27    

-0.14    

-0.05    

-0.04            

0.10

0.24

0.05

0.33

0.75

0.79
 

 SCL-90-R: Symptom Checklist-90– Revised; UCL: Utrecht Coping List; TSK: Tampa Scale of Kinesiophobia
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Discussion and conclusions
This study was performed to explore the relationship between activity level and psychological 
factors (general distress, passive, avoiding or active coping style and fear-avoidance beliefs). 
Results revealed that psychological factors were unrelated to activity level in patients with 
CMP. All our predefined hypotheses were rejected.
One of the aims of PRP is to enhance physical activities, based on the hypothesis that physical 
deconditioning contributes to the chronification of CMP [49]. Psychological factors that are 
assumed to influence activity are treated in order to provide patients with healthy cognitions 
and coping styles to be able to be physically active despite of having pain. Our finding that 
distress, coping styles, fear of movement and physical activity level in patients with CMP are 
unrelated, may implicate that the influence of these psychological factors on activity level is 
overestimated.
All patients in this study were admitted to PRP, which implicates that they reported pain-
related disabilities. Consequently patients with CMP without disabilities were not included, 
and this means that the results of this study can only be generalized to patients with CMP 
who are admitted to PRP.  Similar cross-sectional studies have been done on this subject; the 
findings are not conflicting with our findings. A  former study showed that the relationship 
between psychological factors and performance based and self-reported disability in patients 
with CLBP was non-significant or weak [33]. The relationship between pain and pain related 
fear and capacity, measured by the functional capacity evaluation, was weak or non-existent 
[27]. In order to find significant relationships between psychological factors and activity level 
it might be useful to distinguish relevant subgroups of patients with chronic pain [13]. 

In this study activity level was expressed as mean total sum of counts per day, which was 
found to be 198243 counts.   Normative data are scarce. The activity level in the present study 
is similar to activity levels  in a different study of 123 patients with sub-acute low back pain, 
in which the RT3 accelerometer was also used. The total group of patients was divided in two 
groups based on their score on the Baecke questionnaire: ‘formerly sedentary’ versus ‘formerly 
active lifestyle’. The first group showed a  mean total amount of activity counts per day of 
191812 counts; the second group: 216973 counts. The difference between these two groups 
was non-significant [46]. Study samples were not completely similar because patients of the 
latest study were in the sub-acute phase (i.e. having pain for 4-7 weeks) of back pain, while 
patients in our study were in the chronic phase (i.e. having pain for more than 3 months), and 
patients with different kinds of chronic musculoskeletal pain were included in the present 
study. 

In the present study activity levels were measured, but not activity patterns. In other studies 
overall activity levels did not differ significantly between patients with CLBP and controls, 
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but the distribution of activities over the day seemed to differ. Patients with CLBP showed 
significantly higher activity levels in the morning (p<0.01) and significantly lower activity 
levels in the evening (p<0.01) compared to controls [54]. Fluctuations in (reported) activity 
level seemed more associated with the level of disability, compared to the mean (reported) 
activity level in patients with CLBP [15]. Because this finding has not been reproduced, care 
must be applied. However considering this finding, for future research it might be important 
to measure activity patterns in patients with CMP next to activity levels. 

An important strength of our study is that activity level was objectively measured by the RT3 
accelerometer, while other research on activity level in patients with CMP is mostly performed 
by using questionnaires, which show a discrepancy to more objective performance 
measurements [9,26,44]. Patients with CLBP with a higher level of depression, underestimated 
their daily activity level in a questionnaire, although their actual activity level was the same as 
the activity level of patients with a lower level of depression. Changes in mood may be related 
to patient’s reported activity level [16]. It seems therefore important to measure physical 
activity in daily life objectively. There may be several explanations for the non-existence of 
the association between psychological factors and activity level. The psychological variables 
‘level of distress’; ‘active, passive, and avoiding coping styles’ and ‘fear of movement’ might 
have been inappropriately measured by the SCL-90-R, UCL scales ‘active coping’, ‘passive 
coping’ and ‘avoiding’, and the TSK. The SCL-90-R, UCL and TSK however may be considered 
among the standards to measure distress, coping styles and fear of movement. Reliability 
of the SCL-90-R and TSK is good. SCL-90-R and TSK were significantly positively associated 
to other self-reported pain-related measures [8]. The UCL has been validated for use in CMP 
patients in the Netherlands [42] and validity and reliability are moderate to good [35]. Other 
psychological factors such as self-efficacy, motivation, acceptance and catastrophizing also 
seem to be determinants of disability in patients with CLBP [6,19]. However it seems that we 
measured distress, coping styles and fear of movement on an adequate way, in future it might 
be considered to explore the relationship between self-efficacy, motivation, acceptance, 
catastrophizing and activity level. 

Furthermore physical activity might not have been appropriately measured. Physical activity 
was measured by the RT3 monitor which is a valid and reliable instrument for measuring 
daily activity level [31]. Considering it has to be attached to a belt, it underestimates activities 
performed by the upper extremities and might be more adequate in measuring walking 
activities than household activities [14]. Patients were instructed to take the RT3 monitor off 
during swimming or bathing activities; this can also attribute to an underestimation of the 
level of daily activities. To diminish the possible effect of wearing the accelerometer in being 
more (or less) active, the first measuring day was not included in the calculations. We assumed 
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that this effect is not present anymore during the following days. A substantial amount of 
patients could be included. Unfortunately, n=56 patients were excluded; 30 of which due of 
accelerometer related reasons. One of the reasons was that patients seemed to easily forget 
to carry the accelerometer. To diminish this problem in future in a next study, patients should 
be remembered daily to carry the accelerometer. 

Psychological factors measured with the SCL-90-R, UCL and TSK show a non-existing or weak 
relationship to activity level measured by the RT3 accelerometer in patients with CMP.  This 
might implicate that the relationship between psychological factors and activity level is 
less strong and may be more complicated than was expected. In clinical practice it seems 
important to realize that treating a patient’s fear of movement, distress or coping styles might 
not have an effect on his daily activity level. Future research should be aimed at exploring 
the influence of other psychological factors, such as catastrophizing, acceptance, motivation 
and self-efficacy on objectively measured and perceived activity patterns in patients with 
CMP. Subgroups of patients with CMP should be distinguished to provide more individualized 
treatment programmes. 
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Abstract
Management of  patients with chronic low back pain (CLBP) aims to reduce disability, improve 
functioning, and participation. Time contingent prescription of analgesics is a treatment 
modality in CLBP, but the impact of analgesics on functional capacity was unknown. Aim 
of the present study was to investigate the effect of analgesics on functioning, measured 
by functional capacity, and self-reported disability in patients with CLBP. A Randomized 
Placebo Controlled Clinical Trial was performed. Patients, researcher, and testers were blinded 
for treatment. Patients were recruited out of a sample of eligible patients on a waiting list 
for outpatient pain rehabilitation. Included patients had low back pain lasting > 3 months, 
VAS worst pain ≥4.0 cm, and age >18 years. Patients were randomly assigned to two weeks 
treatment or placebo. Treatment: acetaminophen/tramadol 325 mg/37.5 mg per capsule. 
Dose:  maximally acetaminophen 1950 mg; tramadol 225 mg; treatment and placebo titrated 
identically.  Outcome measures: before (T0) and after treatment (T1): Functional Capacity,  
pain intensity, Roland Morris Disability Questionnaire. T1: global perceived pain relief. 
Statistical analysis: treatment effects between groups over time were tested with Wilcoxon 
matched pairs signed rank sum test. Psychological variables  were assessed. Overall treatment 
effects did not differ significantly between groups.  A subgroup of n=10 (42%) patients in the 
treatment-group reported global pain relief, reduced self-reported disability (p<0.05), tended 
to improve on lifting performance (p=0.10), and reported lower catastrophizing scores. 
Although no overall treatment effect was observed, further research is needed to identify the 
subgroup of responders. 
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Introduction
In the assessment and treatment of patients with chronic low back pain (CLBP) the 
biopsychosocial model is applied worldwide [38,44]. According to this model, a patient’s 
pain perception and functioning is influenced by biomedical, psychological and social 
factors. Damage to tissues such as muscles, discs, and ligaments, may produce signals that 
lead to pain perception. A cascade of events in peripheral and central nerve system can 
lead to sensitization of pain modulating systems in the nervous system. Although the exact 
mechanism of sensitization is unknown, it  may lead to on-going perception of pain when 
tissues have healed or in the absence of tissue damage; the pain becomes chronic [3,6,46].   
Chronic pain may lead to disability or activity limitation, defined as ‘a difficulty in the 
performance, accomplishment, or completion of an activity’ [45].  The relationship between 
pain intensity and disability is indirect and complex. This complexity is associated with the 
mediating role of psychological factors such as distress, fear, coping style, and pain cognitions 
[15,16,38]. The strength of the relationship between various psychological factors and 
disability was found to be weak [29,33]. In an other study it was found that disability had the 
strongest association with pain, and catastrophizing explained 4-10% of the variance [23].
According to the Dutch Guidelines for non-specific LBP analgesics should be prescribed 
time contingent (< 4 weeks), stepwise according to the WHO ladder, from light to strong: 
acetaminophen, NSAID’s, combinations of these (e.g. acetaminophen /codeine), tramadol and 
opiods [19]. The aim is pain reduction and restoration of functioning. Tramadol, an analgesic 
with weak opioid receptor affinity, and monoaminergic activity, is suitable for step two at 
the WHO ladder and it reduces pain and self-reported disability in patients with CLBP [25]. 
Tramadol and acetaminophen/tramadol reduce pain and self-reported disability in patients 
with CLBP [21,25,32,34].  
Assessment of disability can be done by self-report, but also by functional capacity measures 
[44]. The relationship between pain intensity and functional capacity, measured with Functional 
Capacity Evaluation (FCE), ranged from non-significant to moderately strong in cross sectional 
studies [12,29].  The impact of reduction of pain intensity on functional capacity is unknown. 
In one RCT however intra-venous opioids led to short-term improvement in lifting capacity 
[13]. 
Whether oral analgesics lead to an improvement of functional capacity has not yet been 
investigated prospectively. The objective of this study was to investigate the effect of 
analgesics i.e. the combination of acetaminophen/tramadol on functional capacity, next to 
self-reported disability and pain in patients with CLBP. 
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Methods
Design
A Randomized Placebo-Controlled Clinical Trial was performed. The main design features 
were; wash-out, baseline measurements (T0), randomization, intervention (medication or 
placebo), effect measurements (T1). A flowchart with main procedures is presented in Figure 1.  
Patients, testers, and researcher were blinded for treatment condition during the study, data-
analysis and writing process of the manuscript until the last version (triple blinded). 
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Figure 1. Flowchart.  
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Figure 1. Flowchart.
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Participants
Participants were recruited from a sample of patients with CLBP, admitted for outpatient pain 
rehabilitation in two participating rehabilitation centers. Potential participants were informed 
about the study by the treating physician. They were handed written information. Patients 
were included after they signed informed consent.
The inclusion criteria for the trial were; Non-specific CLBP lasting >3 months, a VAS worst pain 
in the past week  ≥4.0 cm, age >18 years, on the waiting list for rehabilitation treatment, 
willing to take the trial medication for two weeks, and a signed informed consent form. 
Exclusion criteria were; mental (e.g. major psychiatric disorders) or physical causes (e.g. 
cardiac or pulmonary disorders) for reduction in functioning, hypertension, unable/unsafe to 
participate in FCE, contra-indication or known adverse effects for prescribed medication, use 
of opioids, not willing to stop pain medication or other treatments for CLBP (physiotherapy, 
manual therapy, invasive pain treatments etc.). 
Estimation of the sample size was not possible because a pain medication study with FCE 
as primary outcome measure has not been performed previously. An explorative study with 
a sample of 25 patients in each group (n=25 treatment group; n=25 placebo group) was 
performed. 

Ethics

The study was conducted according to the principles of the Declaration of Helsinki and 
in accordance with the Medical Research Involving Human Subjects Act. The study was 
approved by the Medical Ethical Committee of the UMCG (EudraCT-number 2008-004227-
39). The study took place during the waiting list period for rehabilitation treatment. 

Treatment and placebo

Treatment and placebo were prepared by ACE Pharmaceuticals (Zeewolde, the Netherlands) 
in compliance with annex 13 EU GMP and checked by a hospital pharmacist. Treatment 
consisted of acetaminophen/tramadol 325 mg/37.5 mg per capsule or placebo. Medication 
was titrated to obtain optimal pain reduction with minimal adverse effects [25]. Titration was 
performed from two times daily one capsule (to be increased if increased effect was desired 
and side-effects tolerated) to a maximum of two capsules, three times daily (acetaminophen 
1950 mg and tramadol 225 mg). Medication was continued until T1 measurements (two 
weeks after T0) were completed. A drop-out rate of maximal 20% was expected [32,34]. 

Randomization 

Randomization was done in blocks of 10. Treatment and placebo capsules were delivered in 
a sealed box with number 1-50. The primary investigator prescribed the patient, immediately 
after T0 (see later), a numbered medication box. Only the hospital pharmacist had access to 
the key. The code was broken when writing of the manuscript was in its final stage.
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Study procedure 

After inclusion a washout period up to seven days was required for patients who took 
analgesics prior to the study (dependent on number of tablets and half-time of medication). 
During this period the use of any analgesics was reduced to zero to ensure that effects of 
study medication were not confounded or interacted by other medication. During the 
washout period patients also stopped any other treatment for CLBP. After washout, baseline 
measurements were completed (T0) and patients received study medication and a letter with 
instructions. After the titration phase of one week patients used the medication at least one 
week at steady dose. Final measurements (T1) were performed 2 to 2.5 weeks after T0.

Measurements

Outcome measures (T0 and T1):
Functional capacity was measured using FCE subtests; lifting, carrying, static bending, and 
dynamic bending. The lifting task consisted of lifting a receptacle with incremental weights 
from table (74 cm) to floor and vice versa. Four to five weight increments were given. Maximal 
amount lifted five times within 90 seconds was recorded (kg). Carrying was assessed with a 
20 meter, two handed carrying task. Four to five weight increments were given. Maximum 
amount carried was recorded (kg). During static bending test the patient was asked to stand 
as long as possible with flexed forward trunk (30-60º), with a 5 kg weight positioned high 
thoracically, while performing a simple manipulation task. The time this position was held 
was recorded (s). For the dynamic bending test, the patient was asked to bend at hips and 
back as fast as possible, pick up a small object from the floor, and to move this object to a 
shelf at crown level. Patients were asked to repeat the action 20 times. Number of repetitions 
completed and time needed to complete this activity was recorded (s). Time needed per 
repetition was calculated. 
Before testing, patients were instructed regarding testing and test termination procedure. 
Testing was terminated when one of the following situations occurred: patient indicated 
to wish to terminate the activity, heart rate reached 85% of the age-related maximum, as 
indicated by a heart rate monitor, or the evaluator deemed further testing to be unsafe. No 
verbal reassurance was given during testing procedures. FCE is safe for patients with CLBP 
[28]. In patients with CLBP construct validity has been established and reliability of the FCE-
tests is moderate to good [4,10,11,26,27].
Self-reported disability was measured with the Dutch language version of the Roland Morris 
Disability Questionnaire (RMDQ, 24 items) which assesses self-reported disability due to low 
back pain in the past days. Patients were asked to check if an item applied to them the past 
days. The items focus on physical functions, such as walking, bending over, sitting, lying down, 
dressing, sleeping, self-care, and daily activities. The RMDQ score is calculated by summing the 
items answered with ‘yes’. Scores range from 0 to 24 (higher scores indicate more disability). 
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Reliability and validity of the RMDQ are good [5,30]. 
Patients were asked to rate their Global pain change between T0 and T; worsened pain, same 
pain, some pain relief or complete pain relief [8]. Pain intensity was measured using a 10 cm 
Visual Analogue Scale (VAS)-score. Patients were asked to rate current pain, and best and worst 
pain intensity during the previous week [14].  A higher score indicates more intense pain.

Patient characteristics and potential confounding factors:
Patient characteristics were assessed with a self-constructed questionnaire. Psychosocial distress 

was assessed with the Symptom Checklist-90-R (90 items). The total score, Global Severity 
Index (GSI), ranges from 90 to 450 [1].  Higher scores indicate higher levels of global distress. 
Reliability and validity of the SCL-90-R are good [1,2,7,18]. Fear of movement and of (re)injury 

was measured with the Dutch version of the Tampa Scale of Kinesiophobia (TSK). It consists of 
17 items scored on a 4-point scale. Scores range from 17 to 68. Higher scores indicate higher 
level of kinesiophobia. Reliability and validity of the TSK, Dutch version, are good [9,41,42]. 
Pain cognitions were measured with the Pain Cognition List, experimental version (PCL-E), in 
5 subscales: pain impact (17 items; scores ranging 17-85), catastrophising (17 items; 17-85), 
outcome efficacy (7 items; 7-35), acquiescence (4 items; 4-20), and reliance on health care 
(5 items; 5-25) [39,40]. Each item presents a specific pain cognition statement, and patients 
indicated agreement or disagreement on a 5-point Likert scale. (1=totally disagree; 5=totally 
agree). Higher scores indicate more impact. Reliability and validity of the PCL-E are sufficient 
[39,40,43]. Coping styles were measured with the Utrecht’s Coping List (UCL). The following 
subscales are distinguished: palliative reaction (8 items; ranging 8-32), active coping (7 items; 
7-28), social support (6 items; 6-24), avoidance (8 items; 8-32), expression of emotions (3 items; 
3-12), passive coping (7 items; 7-28), and coping self-statements (5 items; 5-20). Higher scores 
indicate higher impact. Reliability and validity of the UCL are moderate to good [36]. 

Compliance and side effects:
Compliance and side-effects were assessed by self-constructed questionnaires. At T0 
compliance about stopping the use of analgesics and other treatments for CLBP was assessed. 
At T1 the applied dosage of the medication and side-effects of medication and FCE were 
assessed. Remaining capsules were counted to assess trial-medication compliance. 

2.8 Statistical analysis

After all data were entered in the database, the hospital pharmacist informed the primary 
investigator with a code (1, 2) for treatment allocation. The investigators were at that stage 
unaware of the meaning of 1 or 2. All analyses and interpretations were performed using these 
codes. Codes were replaced by ‘treatment’ or ‘placebo’ at final stage of writing this manuscript. 
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Normal distribution of the variables was assessed with histograms and PP plots. Descriptive 
statistics were used for patient characteristics of both groups. Mann-Whitney U test and Chi-
square test were used to analyze differences between groups. The Wilcoxon matched pairs 
signed rank sum test was used to analyze changes over time for the total group. If significant 
differences were found, changes over time between both groups were analyzed using Mann 
Whitney U test. 
Patients who indicated at T1 to have global pain relief were considered responders. Others 
were considered non-responders. Difference between the number of responders in both 
treatment groups was analyzed by means of a Chi-square test. Changes in outcomes within 
responders between T0 and T1 were tested using Wilcoxon matched pairs signed rank sum 
test. Comparison of characteristics of responders versus non-responders in the treatment 
group was performed by means of a Mann-Whitney U test. All analyses were performed using 
PASW statistics 18 according to the intention to treat principle. A p-value <0.05, two tailed, 
was considered significant for all analyses. 

Results
Patient characteristics and potential confounders

Patients were recruited out of an estimated sample of 340 patients, admitted for outpatient 
pain rehabilitation between April 2009 and October 2010. None of the patients agreeing to 
participate (n=50) dropped out before baseline measurements. All were pain-medication 
free and had no other treatments for CLBP at baseline. Characteristics of patients in both 
groups are described in Table 1, differences between both groups were all non-significant 
(distribution not normal). 

Dropout, safety and tolerability

One patient in the treatment-group was lost to follow-up because of family circumstances. 
Of the remaining 49 patients, six did not complete the two weeks medication period: three in 
each group. Reasons in the placebo-group were unrelated to the study (other illness or sub-
optimal compliance). In the treatment-group, two patients stopped because of side effects 
of medication (headache, diarrhea, nausea) and one patient forgot to take medication during 
three days. All 49 patients remained in the study and performed measures T1.
All patients were able to complete FCE-tests. No serious adverse effects from FCE were 
reported. In the placebo-group, 72% of the patients reported an increase in pain the day after 
FCE, lasting up to four days. In the treatment-group, 63% of the patients reported an increase 
in pain, lasting up to five days. In the placebo-group, 19 (76%) patients used maximal dosage 
of trial medication, in the treatment-group, 21 (88%) (Table 2). Side effects were reported in 
24% of the patients in the placebo-group and in 50% of the treatment-group and existed of 
dizziness, nausea, tiredness, diarrhea and short period of skin rash.
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Table 1. Clinical characteristics at baseline (50 patients with chronic low back pain)

Variable

Placebo

Median(IQR)

 N=25

Treatment 

Median (IQR)

N=25

p-value

Sex (n, (%) male)

Age (years)

Duration of pain (months)

VAS-pain current (cm)

VAS-pain max (cm)

VAS-pain min (cm)

Psychological distress (SCL-90-R) (90 - 450)

Kinesiophobia (TSK) (17 - 68)

Pain cognitions (PCL-E):

  Pain impact (17 - 85)

  Catastrophizing (17 - 85)

  Outcome efficacy (7 - 35)

  Acquiescence (4 - 20)

  Reliance on health care (5 - 25)

 Coping (UCL):

  Palliative reaction (8 - 32)

  Active coping (7 - 28)

  Social support (6 - 24)

  Avoidance (8 - 32)

  Expression of emotions (3 - 12)

  Passive coping (7 - 28)

  Coping self-statements  (5 - 20)  

 9 (36)

44.0 (32.5 to 48.0)

24.0 (12.0 to 48.0)

4.7 (2.7 to 7.2)

7.1 (6.1 to 8.7)

2.0 (0.7 to 5.1)

123.0 (106.0 to 146.0)

33.0 (27.5 to 39.5)

44.0 (37.0 to 52.0)

40.0 (34.0 to 51.0)

20.0 (17.0 to 22.0)

8.0 (6.0 to 10.0)

19.0 (18.0 to 22.0)

17.0 (15.0 to 20.0)

18.0 (16.5 to 20.0)

13.0 (11.5 to 15.5)

16.0 (14.0 to 18.0)

5.0 (5.0 to 6.0)

10.0 (8.0 to 11.5)

12.0 (10.5 to 14.5)

7 (28)

42.0 (35.5 to 50.5)

18.0 (10.0 to 48.0)

6.1 (3.2 to 7.1)

7.4 (6.5 to 8.5)

4.5 (2.8 to 5.7)

132.0 (110.0 to 141.0)

33.0 (29.5 to 40.5)

43.0 (37.0 to 48.0) 

42.0 (35.0 to 46.5)

18.0 (15.5 to 21.5)

10.0 (7.0 to 11.0)

20.0 (19.0 to 21.0)

18.0 (16.5 to 21.0)

18.0 (16.0 to 20.0)

11.0 (10.0 to 14.0)

16.0 (10.0 to 14.0)

5.0 (4.0 to 6.0)

11.0 (9.5 to 12.0)

13.0 (12.0 to 14.5)

0.76

0.78

0.67

0.26

1.00

0.57

0.57

0.78

1.00

0.56

0.59

0.08

0.80

0.57

0.78

0.26

0.78

0.77

0.57

0.76

VAS= Visual Analogue Scale; SCL-90-R= Symptom Checklist-90-Revised; TSK= Tampa Scale of Kinesiophobia; PCL-E= 

Pain Cognition List, experimental version; UCL= Utrecht’s Coping List;  IQR=interquartile range

Table 2. Daily dose of trial medication after titration

Daily dose
Placebo (n=25)
n (%)

Treatment (n=24)
n (%)

3x2 capsules 19 (76) 21 (88)

4x1 2 (8) 0

3x1 2 (8) 1 (4)

0 2 (8) 2 (8)
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Table 3. Differences in outcomes between T0 and T1 for placebo-group (n=25) and treatment-group 
(n=24)

Placebo

T0 

median (IQR)

T1 

median (IQR)

Treatment

T0 

median (IQR)

T1

median (IQR)

Lifting (kg)

Carrying (kg)

Static bending (s)

Dynamic bending (s/rep)

RMDQ (0-24)

20.0 

(12.0 to 30.0)

24.0 

(16.0 to 37.0)

158.0 

(90.5 to 267.0)

2.7 

(2.5 to 3.5)

13.0 

(10.5 to 15.0)

17.0 

(12.0 to 34.0) 

21.0 

(16.0 to 35.0)

192.5

(102.0 to 237.0 )

3.0 

(2.3 to 3.7)

13.0 

(8.0 to 14.5)

18.0 

(12.0 to 29.5)

24.0 

(16.0 to 32.5)

119.0 

(88.0 to 174.8)

2.7 

(2.4 to 3.3)

13.0 

(10.3 to 14.8)

19.0 

(12.0 to 27.0)

20.0 

(16.0 to 43.0)

143.0 

(90.8 to 160.5)

2.8 

(2.4 to 3.1)

11.5 

(9.3 to 15.0)

VAS-pain current (cm)

VAS pain max (cm)

VAS pain min (cm)

Global pain change 

  -pain relief

  -same pain or worsened

4.7 

(2.7 to 7.2 )

7.1 

(6.1 to 8.7 )

2.0 

(0.7 to 5.1)

4.5 

(2.9 to 6.9)

7.7 

(6.5 to 8.7)

2.6

(0.8 to 4.5)

(n,%)

1 (4)

24 (96)

6.1 

(3.0 to 7.2)

7.3 

(6.4 to 8.5)

4.4

(2.7 to 5.5)

5.1 

(3.3 to 7.1)

7.4 

(5.7 to 8.1)

3.8 

(2.2 to 5.8)

(n,%)

10 (42)

14 (58)

RMDQ: Roland Morris Disability Questionnaire; VAS=visual analogue scale; IQR=interquartile range 

Outcomes

In Table 3 differences in primary outcomes for both groups are shown (distribution of data 
was not-normal). Differences in primary outcomes between placebo and treatment-group 
were non-significant. Ten (42%) patients in the treatment-group reported global (some or 
complete) pain relief, in the control-group one patient  (p=0.005). Eight of these responders 
used maximum dose of medication (3x 2 capsules a day), two patients stopped treatment 
because of side effects. Responders showed a tendency to improve on lifting performance 
(p=0.10). A significant reduction of RMDQ in responders was found (Table 4). Characteristics of 
responders showed a significant lower score on subscale catastrophizing of the PCL (median 
35.5 versus 44.0 in non-responders, p=0.005), not shown in tables (data available upon 
request).  No other differences between responders and non-responders were found. 
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Table 4. Change in primary outcomes of responders (10 patients with global pain relief in treatment-
group)

T0 

median (IQR)

T1

median(IQR)

p-value

Lifting (kg)

Carrying (kg)

Static bending (sec)

Dynamic bending (sec/rep)

RMDQ (0-24)

21.0 (12.0 to 30.5)

26.0 (16.5 to 38.0)

134.0 (111.3 to 180.0)

2.7 (2.2 to 3.2)

12.0 (10.8 to 16.0)

21.0 (12.0 to 40.0)

24.0 (18.0 to 50.0)

126.0 (98.5 to 160.5)

2.8 (2.1 to 3.0)

10.5 (7.5 to 13.8)

0.10

0.34

0.51

0.22

0.02*

RMDQ=Roland Morris Disability Questionnaire; VAS= visual analogue scale ; IQR=interquartile range;
* significant difference (p<0.05)

Discussion
The management of  patients with CLBP is aimed at  reduction of disability, improvement of 
functional capacity, and return to work. Although time contingent prescription of analgesics 
is a preferred treatment modality in chronic pain, it was still unknown what the impact of  
analgesics was on actual performance of patients with CLBP. Seen in the light of sensitization 
paradigm, diminishing the ongoing perception of pain (by the use of analgesics) might 
reduce the sensitization process and its consequences for disability. Aim of this study was to 
investigate the effect of analgesics on functional capacity, next to self-reported disability and 
pain in patients with CLBP. 

Differences in primary outcomes were non-significant. Analgesics did not lead to 
improvement of functional capacity in patients with CLBP in this study. A subgroup of n=10 
(42%) patients in the treatment-group (significant more than in the control-group) however, 
reported global pain-relief. They significantly improved on self-reported disability and tended 
towards improvement in lifting capacity, suggesting that there is a subgroup of responders, 
who might have a beneficial effect of analgesics. Responders scored significantly lower on 
the subscale catastrophizing of the PCL.  A reduction of catastrophic cognitions may be a 
mediator of treatment outcome, as stated in previous research [37]. 

We choose acetaminophen/tramadol because it is step two of the WHO ladder, to be 
prescribed for patients who had used acetaminophen or NSAID’s with insufficient effect. This 
analgesic interferes with activation and sensitization of the nociceptive system at several 
levels [17]. Combination of acetaminophen and tramadol results in a rapid as well as sustained 
effect, has synergistic effects and enhances analgesic efficacy and tolerability, because a lower 
dosage of tramadol is needed [22,24,35].  
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Strength of the study was its rigorous design: RCT, triple blinded and the use of performance-
based and self-reported outcome measurements. Use of FCE-tests as a primary outcome was 
used only once previously [13]. 
Limitation of the study is, that only one out of seven patients in an estimated sample of 340 
patients was included, which limits generalizability. A power analysis could not be made, as no 
studies had been performed previously in which performance based measures were used to 
establish the effect of analgesics on functional capacity at the start of the study. Future study 
should use larger samples to analyze effects of acetaminophen/tramadol on FCE outcomes. 
Post-hoc power analysis, based on the findings of this study, showed that a sample of 182 
patients in each group is needed to find a significant difference in results of analgesics on 
lifting capacity in a FCE in studies with the same design. It may be debated, however, whether 
these differences, while statistically significant, should be considered clinically relevant.
In this study medication was prescribed for a two week period. It is unknown how fast 
sensitization or desensitization occurs and can be reduced. A longer study duration might 
have given better results. Future studies might consider longer duration of treatment to test 
whether the two weeks used in this study was too short for patients with CLBP. 

This study has shed light on short term effect of analgesics on performance-based and self-
reported disability and reduction of pain in patients with CLBP, and it showed that in some 
patients the suggested vicious circle of pain, sensitization, and disability might be (partly) 
broken. Results might be better in patients with lower catastrophizing scores. Study sample 
was too small to explore further possible important characteristics of responders. CLBP involves 
multiple pathophysiological mechanisms with interacting peripheral and central components. 
Management of chronic pain requires an interdisciplinary approach, pharmacotherapy for 
pain should be considered as one of the options in an overall management plan [17,20]. Future 
research should include larger study samples, longer treatment duration, and also patients 
with a shorter history of complaints. Combination of pain treatment with rehabilitation 
treatment should also be part of future research.
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Introduction
The main aim of this thesis was to gain better understanding of determinants of disability 
and functional capacity in patients with chronic low back pain (CLBP). For this, six studies 
were conducted. In this chapter the main findings for each of the studies are summarized 
and discussed. Methodological issues concerning these studies are considered. Clinical 
implications, societal impact, and recommendations for future research are formulated.

Main findings
Overlooking the first four studies, the suggested strong relationship between psychological 
factors and self-reported disability and/or functional capacity was not confirmed. The first 
study showed that the strength of the relationship between psychosocial distress and self-
reported disability in patients with CLBP was weak. Because questionnaires measure self-
reported aspects of disability, a performance based measure of disability was used in the 
second study. This study showed that the relationships between pain and pain related fear 
on the one hand, and functional capacity on the other hand were weak or non-existent in 
patients with CLBP. From the results of the second study, it was concluded that future research 
aimed at unraveling ‘determinants of performance’  in CLBP should not be restricted to distress 
and pain related fears only, but should include a broader spectrum of psychological factors 
such as depression, cognitions, coping style, and self-efficacy as well. In the third study a 
broad spectrum of psychological factors was assessed. Overall the relationships between 
these psychological factors and self-reported disability and functional capacity were non-
significant or weak. Because the patients in the first three studies were recruited in only one 
rehabilitation center (RC), one could question the generalizability of these studies into patients 
of other RCs. Therefore the first study was repeated in six RCs in the Netherlands. Again non-
significant or weak relationships between psychosocial distress and self-reported disability 
were found, except for one RC in the west of the Netherlands, where moderate relationships 
were observed. In the fourth study we also studied the relationship between pain and self-
reported disability, which was found to be stronger and more consistent compared to the 
relationship between distress and self-reported disability. In the above mentioned studies 
self-report and functional capacity evaluation were used to assess (dis)ability. A different way 
to assess functional performance is the use of accelerometers, which was applied in the fifth 
study. The results of this study revealed that the assessed psychological factors and activity 
level were unrelated in patients with chronic musculoskeletal pain 

Summarizing the results of the first five studies the relationship between psychological 
factors on the one hand and measures of disability on the other hand were weak or non-
existent in patients with CLBP. One of the results of  the fourth study, that deserved special 
attention, was that the relationship between pain and self-reported disability was stronger 
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than the relationship between psychological distress and self-reported disability. Therefore 
in the last part of the thesis a sixth study was performed to investigate the influence of 
pain reduction by analgesics on functional capacity and self-reported disability. This study 
showed that on average analgesics did not lead to improvement of functional capacity and 
disability in patients with CLBP. However, in the treatment group significantly more patients 
reported global pain-relief than in the placebo group. Patients in the treatment-group who 
reported this global pain-relief, also improved on self-reported disability and tended towards 
improvement in lifting capacity, suggesting that there is a subgroup of responders who might 
have benefitted from analgesics. 

The main aim of this thesis was to gain a better understanding of determinants of disability and 
functional capacity in patients with CLBP. The gained insight is that psychological factors are 
not as strong determinants for (dis)ability as has been suggested in literature. The relationship 
between pain and disability was stronger in most instances. A subgroup of patients with 
CLBP might respond to analgesics with improvement in functioning. Consequently, it seems 
important to assess and treat these patients in a more balanced biopsychosocial model, in 
which an equal consideration for biomedical, psychological and social factors is applied.

Methodological considerations
In this thesis the relationships between pain, psychosocial factors and self-reported disability 
and functional capacity, including activity in patients with CLBP were studied. Strength of 
the studies was, that a broad range of psychological factors was assessed. Disability and 
functioning were assessed by self-report, but also by means of functional capacity evaluation, 
as well as assessment of activity by means of a accelerometer. Generalizability was also part of 
research by repeating one of the studies in six RCs  in the Netherlands. 
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Figure 1. Biopsychosocial model 
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Overlooking the biopsychosocial model (Figure 1) it is shown that not all factors within the 
model were explored. It should also be questioned whether the right instruments were used 
to measure psychological variables and disability. The instruments used in this thesis are well 
known and widely used instruments. However, there are obviously alternative instruments 
that aim to measure the same constructs. While it cannot be ruled out that the choice of 
instruments may have introduced bias in the studies in this thesis [22], it is deemed unlikely 
that this would have had a substantial impact on the overall results. It may also be questioned 
whether the right determinants were assessed [21]. Examples of unexplored factors are the 
distinction between episodic versus continuous pain, frequency and severity of maximal pain 
intensity scores [9], and several social factors including job satisfaction, health care related 
factors, politics and compensations, and back pain myths in the community [7]. Limitation of 
the first five studies was that only cross-sectional designs were used, so no causal relationships 
could be investigated. The last study was a randomized controlled trial with a rigorous study 
design, but the number of patients included in the study was too small to detect which 
subgroup of patients might benefit from treatment with analgesics. In this study medication 
was prescribed for a two week period. It is unknown how fast desensitization occurs. A 
longer duration of medication use might have given better results. In all studies only patients 
admitted for outpatient rehabilitation were included, so generalizability to populations 
outside this setting  may be limited.

Clinical Implications 
Balance in the biopsychosocial model and treatment considerations in multidisciplinary 

rehabilitation.

Rehabilitation treatment of patients with CLBP and chronic pain is aimed at restoration 
of disability and participation and not primary aimed at pain-reduction. There is evidence 
that multidisciplinary rehabilitation treatment is successful in reducing (work-) disability in 
patients with CLBP [2,12,13,14,18,24]. According to the biopsychosocial model, patient’s 
functioning is influenced by biological, psychological and social factors. Psychological factors 
were assumed to have more impact than  biomedical or biomechanical factors on back pain 
disability [3,10,11,13,16,19,22], but this thesis has demonstrated that this assumption may be 
questioned. The results of this thesis should redirect the balance in the biopsychosocial model; 
the dominance of the ‘psycho’ in the model should be reconsidered and a more balanced 
biopsychosocial model in assessment and treatment of patients with CLBP is proposed. In 
each individual patient, there should be equal consideration for biomedical,  psychological 
and social factors. 
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Research in the past decade revealed more insight into the mechanism of central sensitization 
in patients with chronic (low back) pain [1,5,27]. Chronic pain may lead to disability or activity 
limitation. Rehabilitation treatments are not primary aimed at reduction of pain, yet one 
of the studies in this thesis and also others [23] showed a rather consistent and significant 
relationship between pain and self-reported disability in patients with CLBP. In this thesis it 
was shown, that there may be a subgroup of patients with CLBP in which pain reduction leads 
to improved functioning. Thus, the results of this thesis indicate that in patients with CLBP, 
time contingent pain reduction by pharmacotherapy should be considered as one of the 
options within an overall management plan in Rehabilitation Medicine [6,17,20,23].

Reconsiderations for treatment of CLBP in different medical fields.

The results of the studies described in this thesis direct to more balance in the biopsychosocial 
model in the assessment and treatment of patients with CLBP. This implies that within 
rehabilitation assessment and treatment of these patients all facets of this model should 
be taken into account, but it also should lead to a more consistent cooperation between 
different medical fields (i.e. general medicine, medical specialists, and occupational medicine). 
Pain reduction might be one of the new sub-aims within pain rehabilitation treatments and 
therefore collaboration between physiatrist and anesthesiologist might be part of important 
future developments. A good example of collaboration in medicine is the recent development 
of spine centers in which physiatrist, neurologist, surgeon and anesthesiologist are joining 
to assess and treat patients with acute, subacute and chronic LBP. Aim of these centers is a 
quick and efficient assessment (according to the biopsychosocial model) of the patient with 
LBP by the right specialist(s), followed by the most suitable treatment, or combination of 
treatments. The collaboration with occupational medicine is important within the integrated 
(biopsychosocial) care for these patients, and needs more attention. Developments as 
rehabilitation programs for patients with sub-acute LBP are important to reassure work 
participation [8,12].

Societal impact
Main goal of the interdisciplinary approach has to be a quick restoration of disability and 
participation, including work. There is strong evidence that work is good for physical and 
mental functioning and well-being [26]. The high prevalence and incidence and the economic 
impact of LBP make that the societal impact of LBP is substantial [4]. This thesis showed 
that more balance in the biopsychosocial model is needed in assessment and treatment of 
patients with CLBP; more attention for pain reduction within rehabilitation treatment is one of 
the options that might lead to faster and better restoration of function and participation, and 
reduction of societal impact.
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Recommendations for future research
Biopsychosocial model; determinants of disability and balance

Future research should be aimed at further exploration of  determinants of disability and 
functional capacity of patients with CLBP. The biopsychosocial model is a suitable model to 
explore these determinants. In this thesis many, but not all, determinants within this model 
were studied. Future research should explore more possible determinants, for example the 
influence of biological (such as pain-patterns, fitness and strength), or other psychological 
factors (such as acceptance and motivation), on measured and reported disability in patients 
with CLBP. Also social aspects (such as work-related aspects, litigation, and overall societal 
beliefs about CLBP) and related disability within the model need further exploration. Future 
research to explore these determinants should include also patients with a shorter history of 
pain. 

Future research should answer the question whether the proposed balanced biopsychosocial 
approach in the assessment and treatment of patients with CLBP leads to faster and better 
restoration of functioning and participation. Future research should include larger study 
samples, patients with a shorter history of complaints, and longer (time contingent) treatment 
duration for pharmacotherapy within an overall treatment plan. Interesting part of research 
might be whether an earlier intervention leads to less sensitization in patients with LBP. Main 
aim of the studies should always be to explore which determinants are important to assess 
and to treat, to eventually reach quick restoration of functioning and participation of these 
patients, which should be reflected in outcome measures.

Multidisciplinary and multispecialistic approach

Combination of anesthesiology-based pain treatment with rehabilitation treatment should 
also be part of future research. Within these combination of treatments there is much to be 
learned about the timing, dosage, duration and long-term effects of combined treatments. In 
research it is remarkable that studies into treatments effects are usually executed within one 
medical field (such as physiotherapy, psychology, rehabilitation medicine, anesthesiology, 
and surgery). It may be that combinations of treatments have synergistic effects and therefore 
the results may be more than the sum of each treatment effect alone. As stated by others 
[25] collaboration between different medical specialists in research should be an important 
and inevitable consequence. In this point of view collaboration with general medicine and 
occupational medicine [15] within the integrated care for patients with CLBP, should also be 
an important subject, that needs more attention within future research.
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Chronic low back pain (CLBP) is one of the most prevalent health problems in western 
societies. The prognosis of CLBP is poor, as indicated by very low rate of resolution, even 
with treatment. In CLBP, multidisciplinary pain rehabilitation is recommended, combining 
education, cognitive behavioural treatment and physical exercises tailored to the individual 
patient’s needs. The biopsychosocial model is applied worldwide to guide assessment and 
treatment of patients with CLBP. According to this model, patient’s functioning is influenced 
by biomedical, psychological and social factors. CLBP is related to disability, limitations in 
activities and participation in patients with CLBP. Knowledge of the relationships between 
factors within the biopsychosocial model and disability is important for optimal diagnosis and 
treatment of the patient with CLBP. Psychological factors such as distress, depression, anxiety 
and fear, self-efficacy, fear-avoidance beliefs, coping styles and cognitive factors generally are 
presumed to have more impact on back pain disability than biomedical or biomechanical 
factors. Next to psychological factors, pain is another factor within the biopsychosocial 
model. The relationship between pain intensity and disability is unclear. This is, among others, 
suggested to be related to, or mediated by psychological factors as distress, fear, coping style, 
and pain cognitions. 
It was concluded that the relationships between factors within the biopsychosocial model 
and (dis)ability in patients with CLBP are complex, and the strength of these relationships is 
unclear. Yet it may be of great clinical importance to unravel these relations to reduce disability 
and optimize participation in patients with CLBP.

The main aim of this thesis was to gain a better understanding of determinants of disability 
and functional capacity in patients with CLBP. In the first part of the thesis (chapters 2-6) 
the focus lied on the relationship between psychological factors on the one hand, and self-
reported disability and performance-based functional capacity on the other hand in patients 
with CLBP. In the last part of the thesis (chapter 7) the focus was on the relationship between 
pain reduction and functioning in patients with CLBP. In chapter 8 the clinical implications 
and possible consequences in the treatment according to the biopsychosocial model in 
multidisciplinary pain rehabilitation are discussed. In addition, topics for future research are 
proposed.

In chapter 2 the relationship between psychosocial distress and self-reported disability in  
patients with CLBP admitted for multidisciplinary pain rehabilitation treatment was studied. 
In this study the relationship between psychosocial distress measured with the Symptom 
Checklist-90-Revised (SCL-90-R) and self-reported disability measured with the Roland Morris 
Disability Questionnaire (RMDQ) was analyzed. A cross sectional study was performed in 
an outpatient pain rehabilitation setting. The study sample consisted of 152 patients with 
CLBP. The patients completed the questionnaires prior to treatment. Pearson’s correlation 



Summary

117

coefficients between SCL-90-R (Global Severity Index and subscales) and RMDQ ranged from 
r=0.18 to 0.31 (p<0.05). The study showed that the relationship between psychosocial distress 
measured with the SCL-90-R and self-reported disability measured with the RMDQ in CLBP 
patients is weak. 

In chapter 3 the relationship between pain intensity and pain related fear at the one hand, 
and functional capacity on the other hand, was explored. Pain related fear and pain intensity 
have been postulated as factors negatively influencing functional capacity in patients with 
CLBP. Two cross sectional studies were performed with two samples of patients with CLBP 
(study 1: n=79; study 2: n=58). Pain related fears were operationally defined as the score on 
the Tampa Scale of Kinesiophobia in study 1, and the score on the Fear Avoidance Beliefs 
Questionnaire in study 2. Pain intensity was measured with a Numeric Rating Scale. Functional 
capacity was measured with a Functional Capacity Evaluation (FCE). Avoidance behavior was 
operationally defined as the unwillingness to engage in high intensity performance levels of 
three different functional activities of the FCE: high intensity lifting, prolonged standing in 
a forward bend position, and fast repetitive bending at the waist. A total of 25 correlations 
between pain and pain related fear, and performance variables were calculated, out of which 
seven were significant (p<0.05). The strength of these significant correlations ranged from 
r=-0.23 to -0.50. Multivariate linear regression analysis, with performances as outcome variables 
and pain intensity, pain related fear, gender, age and self-reported disability as predictor 
variables, revealed non-significant relationships in most instances. Pain and pain related fear 
contributed little if any to these models. It was concluded that the relation between pain and 
pain related fear and functional capacity is weak or non-existent in patients with CLBP.

In chapter 4 the focus was on the relationship between psychological factors on the one 
hand, and performance-based and self-reported disability on the other hand in patients 
with CLBP. The aim of the study was to analyze the relationship between a broad range of 
psychological factors (psychosocial distress, depression, self-efficacy, self-esteem, fear of 
movement, pain cognitions and coping reactions) and performance-based and self-reported 
disability. In former research disability was often measured by self-report and seldom 
performance-based. The study sample consisted of 92 patients with CLBP admitted for 
multidisciplinary pain rehabilitation. Psychological factors were assessed with Dutch versions 
of the SCL-90-R, the Beck Depression Inventory, the General Self Efficacy Scale, the Rosenberg 
Self-Esteem Scale, the Tampa Scale of Kinesiophobia, the Pain Cognition List, experimental 
version, and the Utrecht’s Coping List. Performance-based disability was measured with the 
FCE, and self-reported disability with the RMDQ. Prior to treatment, the patients completed 
the questionnaires, and performed the FCE. Correlation coefficients between psychological 
variables and FCE and self-reported disability were calculated. Multivariate linear regression 
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analyses were performed with self-reported or performance based disability measures as 
outcome variables, and psychological measures as predictor variables. Results showed that 
out of 42 relations analyzed, five were statistically significant (p<0.05). This concerned one 
significant correlation between kinesiophobia and a subtest of FCE, and four correlations 
between psychological factors and RMDQ. No correlation was significant after the Bonferroni 
correction was applied (p<0.001). The strength of significant correlations ranged from 
r=-0.33 to 0.25. The multivariate analysis revealed that psychological variables measured in 
this study could explain 19% of the variance of self-reported disability, with kinesiophobia 
being the only psychological variable that contributed significantly. Consistent with the 
results of the former studies, it was concluded that the suggested strong relationship between 
psychological factors one the one hand, and performance-based and self-reported disability 
on the other hand, could not be confirmed. This may implicate that the relationship between 
psychological factors and disability in patients with CLBP is not as unambiguous as suggested.

In chapter 5 differences in the relationships between psychosocial distress and self-reported 
disability in patients with CLBP in six pain rehabilitation centers (RCs) in the Netherlands 
were studied. A cross sectional multicenter study was performed. Objective of this study was 
to confirm or refute the suggestion that a strong relationship exists between psychosocial 
distress and self-reported disability in patients with CLBP by analysing this relationship in 
patients with CLBP admitted for treatment in six RCs. The total study sample consisted of 293 
patients (30 to 66 per RC) with CLBP. All patients were admitted for outpatient multidisciplinary 
pain rehabilitation in one of the six participating RCs. The six RCs were situated in different 
parts of the Netherlands. Psychosocial distress was measured with the SCL-90-R, self-reported 
disability with the RMDQ. Pearson correlation coefficients between psychosocial distress and 
self-reported disability were calculated. Multivariate regression analysis with SCL-90-R and 
VAS pain as predictor variables, and RMDQ as outcome variable for the total group and for 
each RC separately was performed. Additionally, a second multivariate regression analysis was 
performed to analyze the relationship between all baseline characteristics (predictor variables) 
and RMDQ (outcome variable) in the total group. The correlation coefficient between the SCL-
90-R and RMDQ was r=0.38 for the total sample, indicating a weak relationship (p<0.05). The 
correlation coefficients for each of the six RCs,  ranged from r=0.22 to 0.67 (three of the six 
correlation coefficients were significant).  The explained variance (r²) of the regression models 
was 29% for the total sample, and varied per RC from 17% to 52%. Results of the multivariate 
regression analysis of all baseline characteristics of the total group revealed that this model 
explained 36% of the total variance observed in RMDQ score. Overall, the contributions of 
psychosocial distress to the models were smaller and more variable compared to pain intensity. 
Also in this study it was concluded that the overall relationship between psychosocial distress 
and self-reported disability was weak. Differences between RCs were considerable. This 
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indicates that the relationship between psychosocial distress and disability in patients with 
CLBP is not uniform.  

In chapter 6 the relationship between psychological factors and activity level was studied 
in patients with chronic musculoskeletal pain (CMP). Enhancement of physical activities is 
an important goal in rehabilitation programs for patients with CMP. A relationship between 
activity level and psychological factors is suggested, but studied scarcely. The aim of this 
study was to explore the relationship between the activity level and psychological factors 
in patients with CMP. Study design was cross sectional, explorative. Fifty-three patients with 
CMP, admitted for outpatient multidisciplinary pain rehabilitation were included in the study. 
Activity level was measured by the RT3-accelerometer during one week (mean activity counts 
per day); pain intensity was measured with a VAS; depression, somatisation and distress were 
measured with SCL-90-R; coping strategy with the Utrecht’s Coping List (scales active coping, 
passive coping, and avoiding); activity avoidance was measured with a subscale of the Tampa 
Scale of Kinesiophobia (scale activity avoidance). Depending on data distribution, correlations 
between the mean number of activity counts and psychological factors were tested with 
Pearson or Spearman correlation coefficients. Correlations between psychological factors 
and the mean number of activity counts per day ranged from r = –0.27 to 0.01 and were all 
non-significant (p≥0.05). It was concluded that psychological factors and activity level were 
unrelated in patients with CMP.

In chapter 7 it was questioned whether analgesics could improve functioning in patients 
with CLBP. Management of patients with CLBP aims to reduce disability, and to improve 
participation. Time contingent prescription of analgesics is a treatment modality in CLBP, but 
the impact of analgesics on functional capacity was unknown. Aim of the present study was 
to investigate the effect of analgesics on functioning, measured by functional capacity and 
self-reported disability in patients with CLBP. A randomized placebo controlled clinical trial 
was performed. Patients, researcher, and testers were blinded for treatment. Patients were 
recruited out of a sample of eligible patients on a waiting list for outpatient pain rehabilitation. 
Patients were randomly assigned to 2 weeks treatment or placebo. Treatment: acetaminophen/
tramadol 325 mg/37.5 mg per capsule. Dose: maximally acetaminophen 1950 mg; tramadol 
225 mg; treatment and placebo titrated identically. Functional capacity (FCE),  pain intensity 
(VAS), and self-reported disability (RMDQ) were measured before (T0) and after treatment 
(T1). Global perceived pain relief was measured at T1. Treatment effects between groups over 
time were tested with Wilcoxon matched pairs signed rank sum test. Psychological variables  
were assessed (T0). Overall treatment effects did not differ significantly between groups. A 
subgroup of n=10 (42%) patients in the treatment group reported global pain relief, reduced 
self-reported disability (p<0.05), and tended to improve on lifting performance (p=0.10). 
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These responders reported lower catastrophizing scores. It was concluded that although 
no overall treatment effect was observed, further research is needed to identify the possible 
subgroup of responders. 

Chapter 8 comprises the general discussion. The main aim of this thesis was to gain better 
understanding of determinants of disability and functional capacity in patients with CLBP. 
Overall the gained insight is that psychological factors are not as strong determinants for 
(dis)ability as has been suggested in literature. The relationship between pain and disability 
was often stronger. A subgroup of patients with CLBP might respond to analgesics with pain 
reduction resulting in improvement in functioning. Consequently, for clinical practice, it seems 
important to assess and treat patients in a more balanced biopsychosocial model, with equal 
consideration for biomedical, psychological and social factors. Currently most rehabilitation 
programs are focused on changing of psychological factors, and rehabilitation programs 
are not primary aimed at reduction of pain. One study of this thesis shows however, that 
there may be a subgroup of patients with CLBP in which pain reduction leads to improved 
functioning. It was suggested that in patients with CLBP, time contingent pain reduction by 
pharmacotherapy should be considered as one of the options within an overall management 
plan in multidisciplinary pain rehabilitation. In addition, considerations for more collaboration 
between different medical fields were proposed. 

Recommendations for future research include further exploration of determinants of (dis)
ability, functional capacity and participation of patients with CLBP, and to explore whether the 
proposed balanced biopsychosocial approach in the assessment and rehabilitation treatment 
of patients with CLBP leads to faster and better restoration of functioning and participation. 
The results of combination of (pharmacotherapeutic and/or multispecialistic-based) pain 
treatment with rehabilitation treatment need to be explored. 
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Chronische lage rugpijn (CLRP) is één van de meest voorkomende oorzaken van 
gezondheidsproblemen in de Westerse samenleving. De prognose is over het algemeen 
matig, zelfs met behandeling. Multidisciplinaire pijnrevalidatie wordt geadviseerd in nationale 
en internationale richtlijnen voor behandeling van CLRP. Binnen de pijnrevalidatie worden 
educatie, cognitief gedragsmatige behandeling en training gericht op verbetering van fysiek 
functioneren  gecombineerd toegepast, afgestemd op de individuele behoeftes van de 
patiënt. Het biopsychosociaal model wordt wereldwijd toegepast als basis voor diagnostiek en 
behandeling van patiënten met CLRP. Volgens dit model wordt het functioneren van de patiënt 
beïnvloed door biomedische, psychologische en sociale factoren. Inzicht in de relaties tussen 
factoren binnen het biopsychosociaal model en beperkingen in functioneren is belangrijk 
voor optimale diagnostiek en behandeling van de patiënt met CLRP. Psychologische factoren 
zoals distress, depressie, angst, mate van zelfvertrouwen, neiging tot vrees en vermijding, 
coping stijl en cognitieve factoren worden over het algemeen verondersteld meer impact te 
hebben op de beperkingen van deze patiënten dan biomedische of biomechanische factoren. 
Naast psychologische factoren is ook pijn een factor binnen het biopsychosociaal model. De 
relatie tussen pijn en beperkingen is onduidelijk. Er wordt verondersteld dat psychologische 
factoren de relatie tussen pijn en beperkingen beïnvloeden.
Vastgesteld werd dat de relatie tussen factoren in het biopsychosociaal model en beperkingen 
van patiënten met CLRP complex is. De sterkte van deze relaties is onduidelijk. Toch is het 
van groot klinisch belang deze relaties te ontrafelen om uiteindelijk de beperkingen in 
functioneren te minimaliseren en de participatie van de patiënt met CLRP te optimaliseren. 

Het doel van het voorliggend onderzoek was om  beter inzicht te verkrijgen in de 
determinanten van beperkingen in functioneren en functionele capaciteit bij patiënten met 
CLRP. In het eerste deel van het proefschrift (hoofdstukken 2-6) ligt de focus van onderzoek 
op de relatie tussen psychologische factoren enerzijds en zelf gerapporteerde beperkingen 
en functionele capaciteit anderzijds. In het laatste deel (hoofdstuk 7) van het proefschrift ligt 
de focus op de relatie tussen pijnreductie en functioneren. In hoofdstuk 8 volgt de algehele 
discussie en worden de klinische implicaties en mogelijke gevolgen voor de behandeling 
volgens het biopsychosociaal model in multidisciplinaire pijnrevalidatie besproken. Tevens 
worden suggesties ten aanzien van onderwerpen voor toekomstig onderzoek gedaan.

In hoofdstuk 2 werd de relatie tussen distress en zelf gerapporteerde beperkingen bij 
patiënten met CLRP bestudeerd. In deze studie werd de relatie tussen distress, gemeten met 
de Symptom Checklist-90-Revised (SCL-90-R) en zelf gerapporteerde beperkingen met de 
Roland Morris Disability Questionnaire (RMDQ) geanalyseerd. De opzet van de studie was 
cross-sectioneel en werd uitgevoerd bij 152 patiënten met CLRP, aangemeld voor poliklinische 
revalidatie. De patiënten vulden de vragenlijsten voorafgaand aan de behandeling in. De 
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Pearson correlaties tussen SCL-90-R (totaal score en scores op schalen) en RMDQ varieerden 
van r=0.18 tot 0.31 (p<0.05). Geconcludeerd werd dat de relatie tussen distress gemeten met 
de SCL-90-R en zelf gerapporteerde beperkingen gemeten met de RMDQ zwak is.

In hoofdstuk 3 werd de relatie tussen pijnintensiteit en pijngerelateerde vrees enerzijds 
en functionele capaciteit anderzijds onderzocht. Pijn intensiteit en pijngerelateerde vrees 
worden verondersteld factoren te zijn die de functionele capaciteit van patiënten met CLRP 
nadelig beïnvloeden.  Twee cross-sectionele studies werden uitgevoerd met twee groepen 
patiënten met CLRP (studie 1: n=79; studie 2: n=58). Pijn intensiteit werd gemeten met een 
Numeric Rating Scale. Pijngerelateerde vrees werd operationeel gedefinieerd als de score 
op de Tampa Schaal voor Kinesiofobie (TSK) in studie 1, en de score op de Fear Avoidance 
Beliefs Questionnaire in studie 2. De functionele capaciteit werd gemeten met een Functional 
Capacity Evaluation (FCE). Vermijdingsgedrag werd operationeel gedefinieerd als het niet 
bereid zijn om hogere uitvoeringsniveaus van drie verschillende functionele testen uit te 
voeren: zwaar tillen, langdurig voorovergebogen staand werken, en snel repetitief bukken. 
Vijfentwintig correlaties tussen pijn en pijngerelateerde vrees en de drie functionele testen 
werden bepaald; zeven correlaties waren significant (p<0.05). Bij multivariate regressie analyse 
met prestaties op de testen als uitkomst variabelen en pijn intensiteit, pijngerelateerde vrees, 
geslacht, leeftijd en zelf gerapporteerde beperkingen als predictoren, was er in vrijwel alle 
gevallen sprake van niet-significante relaties. Pijn en pijngerelateerde vrees droegen weinig 
bij aan deze modellen. De conclusie van deze studie was dat de relatie tussen pijn en 
pijngerelateerde vrees en functionele capaciteit zwak of afwezig is bij patiënten met CLRP.

In hoofdstuk 4 lag de focus van onderzoek op de relatie tussen psychologische factoren 
enerzijds en functionele capaciteit en zelf gerapporteerde beperkingen anderzijds bij 
patiënten met CLRP. Het doel van deze studie was de relatie tussen een breed spectrum van 
psychologische factoren (distress, depressie, zelfvertrouwen, zelfwaardering, bewegingsangst, 
pijncognities en coping stijl) en functionele capaciteit, alsmede zelf gerapporteerde 
beperkingen te analyseren. In voorgaand onderzoek werden beperkingen veelal gemeten 
door middel van vragenlijsten en zelden door middel van het testen van de functionele 
capaciteit. Er werden 92 patiënten met CLRP, aangemeld voor multidisciplinaire pijnrevalidatie, 
geïncludeerd voor dit onderzoek. Psychologische factoren werden gemeten met de 
Nederlands versies van de SCL-90-R, de Beck Depression Inventory, de General  Self Efficacy 
Scale, de Rosenberg Self-Esteem Scale, de TSK, de Pijn Cognitie Lijst, experimentele versie 
(PCL), en de Utrechtse Coping Lijst. De functionele capaciteit werd gemeten met een FCE en 
zelf gerapporteerde beperkingen met de RMDQ. Voorafgaand aan de behandeling werden de 
vragenlijsten ingevuld en de FCE uitgevoerd. Correlatiecoëfficiënten tussen psychologische 
factoren en FCE en zelf gerapporteerde beperkingen werden berekend. Een multivariate 
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regressie analyse werd uitgevoerd met  zelf gerapporteerde beperkingen en FCE-resultaten 
als uitkomst variabelen en psychologische factoren als predictoren. Van de 42 geanalyseerde 
factoren waren er vijf statistisch significant (p<0.05). Dit betrof een significante correlatie 
tussen kinesiofobie en één van de testen van de FCE en vier correlaties tussen psychologische 
factoren en RMDQ. Geen enkele correlatie was significant na toepassing van de Bonferroni 
correctie (p<0.001). De sterkte van de significante correlaties varieerde van r=-0.33 tot 0.25. 
Uit de multivariate analyse bleek dat psychologische variabelen, gemeten in deze studie, 
19  % van de variantie van zelf gerapporteerde beperkingen verklaren met als enige variabele 
die significant bijdraagt kinesiofobie. Consistent met de resultaten van eerdere studies, 
werd ook hier geconcludeerd dat de veronderstelde sterke relatie tussen psychologische 
variabelen enerzijds en functionele capaciteit en zelf gerapporteerde beperkingen anderzijds 
niet bevestigd kon worden. Dit kan impliceren dat de relatie tussen psychologische factoren 
en beperkingen niet zo eenduidig is als wordt gesuggereerd. 

In hoofdstuk 5 werden verschillen in de relaties tussen distress en zelf gerapporteerde 
beperkingen bij patiënten met CLRP in zes pijnrevalidatiecentra (RCs) in Nederland 
bestudeerd. Een cross-sectionele multicenter studie werd uitgevoerd. Doel van de studie was 
de veronderstelling dat er een sterke relatie bestaat tussen distress en zelf gerapporteerde 
beperkingen te bevestigen of te weerleggen. Deze studie werd verricht bij patiënten met 
CLRP die waren aangemeld voor behandeling in één van de zes RCs. De bestudeerde populatie 
bestond uit 293 patiënten (30 tot 66 per RC) met CLRP. Alle patiënten waren aangemeld 
voor poliklinische multidisciplinaire pijnrevalidatie in één van de zes participerende RCs. 
De zes RCs waren over Nederland verdeeld. Distress werd gemeten met de SCL-90-R, zelf 
gerapporteerde beperkingen met de RMDQ. Pearson correlatie coëfficiënten tussen distress 
en zelf gerapporteerde beperkingen werden berekend. Een multivariate regressie analyse 
met SCL-90-R en VAS score pijn als predictor variabelen en RMDQ als uitkomst variabele 
voor de gehele groep en voor elk RC afzonderlijk werd uitgevoerd. Aanvullend werd een 
tweede regressie analyse uitgevoerd, teneinde de relatie tussen alle baseline karakteristieken 
(predictor variabelen) en RMDQ (uitkomst variabele) in de gehele groep te analyseren. De 
correlatie coëfficiënt tussen de SCL-90-R en RMDQ was r=0.38 (p<0.05) voor de gehele groep, 
wijzend op een zwakke relatie. De correlatie coëfficiënten voor elk van de zes RCs varieerden 
van r=0.22 tot 0.67 (drie van de zes correlaties p<0.05). De verklaarde variantie (r2) van de 
regressiemodellen was 29% voor de gehele groep en varieerde van 17% tot 52% per RC. Het 
resultaat van de multivariate regressie analyse van alle baseline karakteristieken van de totale 
groep liet zien dat dit model 36% van de totale variantie van de RMDQ score verklaarde. Ook 
in deze studie werd geconcludeerd dat over de hele linie de relatie tussen distress en zelf 
gerapporteerde beperkingen zwak was. Verschillen tussen de RCs waren aanzienlijk. Dit wijst 
erop dat de relatie tussen distress en beperkingen bij patiënten met CLRP niet uniform is.
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In hoofdstuk 6 werd de relatie tussen psychologische factoren en het activiteiten niveau 
bij patiënten met chronische aspecifieke pijn van het bewegingsapparaat bestudeerd. Het 
verhogen van het activiteiten niveau is een belangrijk doel van revalidatieprogramma’s 
voor patiënten met chronische pijn. Het bestaan van een relatie tussen activiteiten niveau 
en psychologische factoren wordt verondersteld, maar is zelden bestudeerd. Het doel van 
deze studie was de relatie tussen activiteiten niveau en psychologische factoren bij patiënten 
met chronische pijn te exploreren. Het design van de studie was cross-sectioneel, exploratief. 
Drieënvijftig patiënten, aangemeld voor poliklinische multidisciplinaire pijnrevalidatie werden 
geïncludeerd. Het activiteiten niveau werd gemeten met behulp van een RT3-accelerometer 
(gemiddeld aantal counts per dag gedurende één week); pijn intensiteit werd gemeten met 
een VAS; distress werd gemeten met de SCL-90-R; de coping strategie met behulp van de 
Utrecht Coping lijst (schalen actieve coping, passieve coping en vermijding); bewegingsangst, 
leidend tot vermijding van activiteiten, werd gemeten met een schaal van de TSK.  Afhankelijk 
van de verdeling van de data werden correlaties tussen het gemiddelde aantal counts per 
dag en psychologische factoren berekend met een Pearson of een Spearman correlatie 
coëfficiënt. De correlaties tussen psychologische factoren en het gemiddelde aantal counts 
per dag varieerde van r=-027 tot 0.01 en waren allen niet-significant (p≥0.05). Geconcludeerd 
werd dat er geen relatie is tussen psychologische factoren en activiteiten niveau bij patiënten 
met chronische pijn aan het bewegingsapparaat.

In hoofdstuk 7 werd bestudeerd of een kortdurende behandeling met analgetica het 
functioneren van patiënten met CLRP kan verbeteren. De behandeling van patiënten met 
CLRP is gericht op het reduceren van beperkingen en het optimaliseren van participatie. Het 
tijdcontingent voorschrijven van analgetica wordt genoemd als een behandelmodaliteit, 
echter de impact van analgetica op de functionele capaciteit was onbekend. Doel van deze 
studie was het effect van analgetica op functioneren, gemeten met functionele capaciteit 
testen en zelf gerapporteerde beperkingen, bij patiënten met CLRP te onderzoeken. Er werd 
een gerandomiseerde placebo gecontroleerde studie uitgevoerd. Patiënten, onderzoeker en 
testers waren geblindeerd voor behandeling. Deelnemers aan de studie werden geworven uit 
een groep patiënten met CLRP die op de wachtlijst stonden voor poliklinische pijnrevalidatie. 
De patiënten werden gerandomiseerd voor behandeling of placebo gedurende twee weken. 
De behandeling bestond uit paracetamol / tramadol  325 mg / 37.5 mg per capsule, met een 
maximale dagelijkse dosis van paracetamol 1950 mg en tramadol 225 mg. Behandeling en 
placebo werden op identieke wijze getitreerd. FCE, pijn VAS en RMDQ werden gemeten voor 
(T0) en na behandeling (T1). De globaal ervaren pijnvermindering werd op T1 gemeten. De 
behandelingseffecten over de behandeltijd werden bepaald met behulp van de Wilcoxon 
matched pairs signed rank sum test. Psychologische variabelen werden vastgesteld (T0). 
Over het geheel werden er geen significante verschillen gevonden tussen placebo- 
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en behandelgroep. In de behandelgroep was er echter een subgroep van n=10 (42%) 
patiënten, die een vermindering van pijn rapporteerde, met afname van zelf gerapporteerde 
beperkingen (p<0.05) en een tendens tot verbeterde scores op de tiltest van de FCE (p<0.01). 
Deze responders toonden lagere scores op de schaal catastroferen van de PCL. Geconcludeerd 
werd dat er, alhoewel er in het algemeen geen behandeleffect kon worden geconstateerd, 
verder onderzoek naar de kenmerken van een mogelijke subgroep van responders wenselijk 
is.

Ten slotte  volgt in hoofdstuk 8 de algehele discussie. Het doel van het verrichte onderzoek 
was een beter inzicht in de determinanten van beperkingen in functioneren en functionele 
capaciteit bij patiënten met CLRP te verkrijgen. Samenvattend is het verkregen inzicht 
dat psychologische factoren niet dermate sterke determinanten zijn voor beperkingen 
en functionele capaciteit als wordt gesuggereerd in de literatuur. De relatie tussen pijn 
en beperkingen was soms gelijkwaardig zwak, maar in sommige gevallen ook sterker. 
Een subgroep van patiënten met CLRP reageert mogelijk op analgetica met pijnreductie, 
resulterend in verbetering van functioneren. Voor de klinische praktijk betekent dit dat 
het belangrijk lijkt diagnostiek en behandeling van patiënten met CLRP volgens een meer 
gebalanceerd biopsychosociaal model te verrichten, met daarbij gelijkwaardige aandacht 
voor biomedische, psychologische en sociale factoren. Binnen de huidige pijnrevalidatie 
programma’s ligt de focus sterk op psychologische factoren en wordt geen primaire aandacht 
besteed aan pijnvermindering. Eén van de studies van dit proefschrift laat echter zien dat 
pijnvermindering kan leiden tot verbeterd functioneren. Gesuggereerd wordt dat bij patiënten 
met CLRP het tijdcontingent voorschrijven van analgetica beschouwd kan worden als een van 
de opties binnen een totaal behandelplan in de pijnrevalidatie. Daarnaast worden suggesties 
gedaan voor intensievere samenwerking tussen verschillende medisch specialismen.
Aanbevelingen voor toekomstig onderzoek zijn het verder exploreren van determinanten van 
beperkingen, functionele capaciteit en participatie bij patiënten met CLRP en te onderzoeken 
of de voorgestelde balans in het biopsychosociaal model in diagnostiek en behandeling leidt 
tot sneller en beter herstel van functioneren en participatie. Het is wenselijk de resultaten 
van een combinatie van (farmacotherapeutische en/of multispecialistische) behandelingen 
gericht op pijnreductie met pijnrevalidatie te onderzoeken.
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Het schrijven van dit proefschrift eindigt met het dankwoord. Het is een mooi en intensief traject 
geweest, waar ik over het algemeen zeer van heb genoten. Het doen van wetenschappelijk 
onderzoek is een verrijking van mijn werk als clinicus. Het is dan ook mijn inzet dat met het 
voltooien van dit boek de weg naar verder wetenschappelijk onderzoek is ingeslagen. Een 
wereldberoemd voetballer stelde al eens: vaak moet er iets gebeuren voordat er iets gebeurt.

In de eerste plaats wil ik mijn promotor, Prof. dr. Jan Geertzen hartelijk danken voor het 
vertrouwen in mij en de voortdurende en jarenlange ondersteuning. Jan, het is een genoegen 
om met je samen te werken. Jouw onverstoorbare motivatie is van onschatbare waarde. 
Dr. Michiel Reneman, co-promotor, je steun tijdens mijn promotietraject is geweldig geweest. 
Humor was er veel en ik hoop natuurlijk dat dat blijft; het vergroot de arbeidsvreugde 
aanzienlijk. Er valt gelukkig nog veel te doen, dus we kunnen nog jaren vooruit. Op zijn 
Renemans: thnx!!
Beste Jan en MichieI, belangrijke trekkers van de wetenschappelijke ontwikkelingen binnen 
de pijnrevalidatie, ik zie er naar uit de samenwerking voort te zetten.
Beste co-promotor, dr. Annemarijke Boonstra, dank voor je steun. Op belangrijke momenten 
was je er om me te stimuleren vooral door te gaan. In onderzoek, maar ook in de patiëntenzorg  
werken we veel samen in de Noordelijke regio. Ook binnen de Werkgroep Pijnrevalidatie 
Nederland weten we krachten te bundelen. Je gedrevenheid is enorm en mag niet worden 
onderschat. Ik zie de toekomst vol vertrouwen tegemoet.
Prof. dr. Pieter Dijkstra, je energie om een artikel toch weer te verbeteren maakt dat het gelukt 
is. We kennen elkaar al lang, in de prehistorie ontmoetten we elkaar op de Academie voor 
Fysiotherapie. Dat geeft een vertrouwd gevoel. De discussies die we voeren en gevoerd hebben 
scherpen de breinen over en weer. Dank daarvoor en dank voor een open samenwerking. We 
gaan vrolijk verder.
Dr. Marten van Wijhe, hartelijk dank voor je ondersteuning bij de laatste studie. We hebben 
daarmee (ook binnen het wervelkolomcentrum) een prachtige basis gelegd voor de door ons 
beiden gewenste samenwerking in patiëntenzorg en onderzoek. Ook in de toekomst zal ik je 
weten te vinden. 
De leden van de beoordelingscommissie, Prof. dr. Johan Groothoff, Prof. dr. Hans Rietman en 
Prof. dr. Wilco Peul, dank voor het zorgvuldig lezen en beoordelen van dit proefschrift. Johan, 
je had nooit met pensioen mogen gaan en Hans, er gaat niets boven Groningen. Wilco, ik 
hoop dat we elkaar in de toekomst vaker zullen treffen om de zorg en wetenschappelijke 
ontwikkelingen rond wervelkolom problematiek verder vorm te geven.
Mijn bijzondere dank gaat ook uit naar de patiënten, die dit onderzoek mogelijk hebben 
gemaakt. Door het uitvoeren van een RCT heb ik geleerd hoe betrokken, gemotiveerd en 
geïnteresseerd u allen bent. Zonder u was dit onderzoek niet mogelijk geweest. De collega’s 
uit Friesland dank ik voor de ondersteuning bij de inclusie van patiënten voor de laatste studie 
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en Miriam Helmus voor de samenwerking in de vijfde studie. En Grietje de Vries, dank voor je 
steun bij de verwerking van de data.
Dr. Sandra Brouwer, onze samenwerking binnen dit onderzoek ligt meer in het begin van 
dit traject, dank daarvoor. Samenwerken doen we gelukkig nog steeds. Voor balans in het 
biopsychosociaal model ben je onmisbaar. 

Karel Maathuis, ik waardeer je zeer als collega, wat hebben we een goede tijd als staf-bestuur 
gehad. Ik waardeer ook je rust en vriendschap en stel het zeer op prijs dat je mij als paranimf 
wilt steunen bij deze bijzondere gebeurtenis.
Ankie ten Kate, vriendin door de eeuwen heen én door dik en dun. Destijds was je voor mij 
een belangrijke stimulans om door te gaan met de studie geneeskunde. Nooit heb ik daar één 
dag spijt van gehad. Wat fijn en bijzonder dat je mij nu als paranimf terzijde staat. 
Pijnrevalidatieteam (inmiddels zijn jullie teveel om op te noemen), wat een fantastische 
collega’s zijn jullie! Jullie brengen zoveel deskundigheid, maar ook arbeidsvreugde in alle 
opzichten. Het is een zeer groot genoegen om samen met jullie de pijnrevalidatie en alles wat 
daar bij hoort vorm te geven. Marleen Speller, Haarlemmer olie voor patiëntenzorg, onderzoek 
en het team; zonder jou had dit boekje er nu niet gelegen. Dank voor je gedrevenheid en 
steun, in breed perspectief.
Collega’s van het Wervelkolomcentrum Groningen: one  for all, all for one. Ik stel onze 
samenwerking zeer op prijs en ben erg blij dat deze vorm van multispecialistisch werken 
op mijn pad is gekomen. Het is goed voor patiënten en daarom ook goed voor ons. PA’s, ik 
waardeer jullie zeer, maar als het goed is weten jullie dat al lang.
De medische staf van de Afdeling Revalidatiegeneeskunde vormt een zeer sterk geheel 
door de grote diversiteit van zijn leden. Dank voor jullie belangstelling en daar waar nodig 
ondersteuning, maar ook voor de fantastische samenwerking. Fijn dat we het goed hebben.
Beste Maikel Siebrecht en Wim Jorritsma, het werken met en voor patiënten met chronische 
pijnklachten is uitdagend en boeiend. De revalidatiegeneeskunde is voor deze patiëntengroep 
van grote waarde. We weten dat en zullen dat uitdragen. Dank voor jullie collegialiteit en de 
hulp bij dit onderzoek. We gaan (tijdcontingent?) door. En Cor Muskee, ik weet dat je ons op 
de voet volgt. Houwen zo!
Prof. Willem Eisma, het is lang geleden dat ik door jou werd aangenomen als assistent in 
opleiding tot revalidatiearts. Toch wil ik je bedanken. Je was een geweldig voorbeeld en voor 
de ontwikkeling van de (pijn)revalidatie ben je erg belangrijk geweest. Ooit zei je tegen me 
dat je in mijn kamer niet struikelt over de literatuur; nu is dat wel het geval.
Cocky Muskee, het schilderij op de voorzijde van dit boek is lang geleden door jou gemaakt. 
Vele malen heb ik er de show mee gestolen in voordrachten en documenten van het 
Pijnrevalidatieteam. Dank voor het prachtige ontwerp. Het schilderij krijgt een ereplaats.
Dineke Mulder, dank voor je correcties van de Nederlandstalige delen van dit boek, enderest. 
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Zonder mijn en onze naasten was het me niet gelukt dit boek te schrijven. Ik wil jullie daar 
allen voor bedanken. Dank aan mijn ouders, zonder jullie was ik niet waar ik nu ben. Ik voel 
me altijd en onvoorwaardelijk gesteund. Addie, Hanneke, Paul, Anita, Koos en Els en natuurlijk 
the next generation, dank voor het feit dat jullie er altijd zijn. Familie betekent heel veel. Met 
zijn allen, samen sterk. 
Bert, dank voor je chronische onmisbare vriendschap. Lieve vriend(inn)en, dank voor jullie 
belangstelling, steun en broodnodige afleiding. Vriendschap is geen illusie.
Kiek, you are my everything!
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Henrica Rosalien Schiphorst Preuper was born on June 9th, 1957 in Ruinerwold, the 

Netherlands. She completed High School in Meppel. She graduated from Physical Therapy 
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