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Abstract

Background: In 1980 the Waddell score, consisting of 8 non-organic or behavioural 

signs, was developed to measure illness behaviour in patients with low back pain. 

There is some debate about whether the Waddell score is a valid screening instrument 

for illness behaviour and psychological distress, or whether it merely reflects elevated 

pain levels and diminished functional physical capacities.

Objective: The purpose of this study was to examine the construct validity of the 

Waddell score. 

Methods: In this cross-sectional study, a total of 20 hypotheses about the associations 

between the Waddell score and measures from different domains were formulated 

a priori, based on a Medline database search (1980-2010). These hypotheses were 

tested in a sample of 229 patients with chronic low back pain who attended an 

outpatient rehabilitation centre. 

Results: The percentage of hypotheses that were confirmed for the association 

between the Waddell score and the domain pain was 100%, for the domain physical 

80%, for the domain illness behaviour 80% and 50% for the domain psychological. 

Correlation coefficients and kappa values varied between 0.06 and 0.44 for the 

measures that were expected to be associated with the Waddell score.

Conclusion: Most of our challenging a priori hypotheses were accepted, and the 

Waddell score was found to have satisfactory cross-sectional construct validity. 

However, the presence of Waddell signs does not indicate exactly what the specific 

problems are and must therefore be conceptualized and understood in the total clinical 

picture of the patient. The association between the Waddell score and measures from 

different domains is weak. The Waddell score cannot be regarded as a straightforward 

psychological ‘screener’.
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Introduction

Low back pain (LBP) is a complex phenomenon, and includes psychological and 

social factors interacting with somatic problems and demographic characteristics. 

The relative contribution of these factors varies in patients with LBP, and various 

researchers have attempted to identify factors to target intervention and to optimize 

outcomes.1 Several researchers have recommended measuring the degree of illness 

behaviour.2-6 Addressing illness behaviour could help to separate patients with a low 

risk from patients with a high risk for persistent LBP, and enable assessment and 

treatment tailored to the specific needs of the patient.6 Illness behaviour can be defined 

as ‘observable and potentially measurable actions and conduct which express and 

communicate the individual’s own perception of disturbed health’.7 

A well-known measurement instrument to quantify illness behaviour in patients 

with LBP is the Waddell score.6 It consists of 8 standardized physical ‘non-organic’ 

manoeuvres, and is often used in clinical and research settings.8 The existence of 

multiple positive Waddell signs is an indication of psychological distress and indicative 

of the need for a more careful assessment of the psychological and social factors that 

may coexist with the physical factors.6 Although various researchers have examined 

its psychometric properties, the exact relationship between the Waddell score and 

psychosocial factors is still unclear, and there is a continuing discussion about its 

construct validity.6,9 Therefore, careful examination of the construct validity of the 

Waddell score is needed. 

Construct validity refers to the question whether the relationship between the Waddell 

score and scores for other factors are in agreement with theoretical expectations. The 

primary aim of the present study was to examine the cross-sectional construct validity 

of the Waddell score by testing specific a priori hypotheses about the relationships 

between the Waddell score and factors measuring demographics, pain intensity, 

illness behaviour and physical and psychological status. Expected associations were 

predefined, based on available research findings and theoretical considerations, 

because construct validity should preferably be assessed by verifying or challenging a 

priori hypotheses.10 Subsequently, these hypotheses were either accepted or refuted. 
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Materials and methods

Methodological approach

To formulate the hypotheses, one reviewer (AA) searched the literature in the electronic 

database Medline from March 1980, the year of the original publication by Waddell et 

al,8 until October 2010. The search strategy was restricted to English, French, Dutch 

and German-language papers and used the following key words; Waddell(‘s) signs, 

non(-)organic (physical) signs and non(-)physiological signs. The literature search 

focused on studies that provided information about the cross-sectional construct 

validity of the Waddell score in patients with LBP, excluding medico-legal issues. 

Studies that used modified Waddell signs were excluded. The reference lists of each 

article found were checked to identify additional studies. The entire search yielded 106 

publications that described, discussed or examined the Waddell signs. The reviewer 

identified 43 publications that fulfilled our criteria.7,8,11-51 

Recruitment of patients

We recruited consecutive patients in the outpatient rehabilitation department of the 

Medical Centre in Alkmaar in the Netherlands. Patients were eligible if they were 18 

years or older and had suffered from LBP for more than three months (with or without 

leg symptoms). Exclusion criteria were: unwillingness to participate, inadequate 

command of the Dutch language, and previous treatment for chronic low back pain 

(CLBP) in a multidisciplinary rehabilitation setting. Patients with confirmed or suspected 

specific causes of CLBP (e.g. malignancy, fractures, spinal stenosis, severe cases 

of spondylolisthesis) were excluded. Patients with osteoarthritis and degenerated or 

protruded discs were not excluded. The Regional Medical Ethics Committee approved 

the study protocol. Before entering the study all patients gave written informed consent. 

Design

All patients underwent a standardized, comprehensive, multidisciplinary assessment, 

conducted over a 3-week period, in order to customize interventions to their 

needs. During this observation period the patients underwent a psychological 

assessment, which included the completion of a comprehensive set of psychological 

questionnaires, and an examination by a physical therapist, including questionnaires 

regarding demographics, physical status, illness behaviour, and pain intensity. During 

the observation period the psychologist and the physical therapist were blinded to 

each other’s findings, until these were discussed in a multidisciplinary team meeting 
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to formulate a treatment strategy. The first author (AA) monitored adherence to the 

study protocol, and collected the reports from the psychologist and physical therapist 

before the multidisciplinary team meetings and before any treatment started. 

Participating physical therapists

All patients were assessed by three participating physical therapists with more than ten 

years’ experience in the clinical assessment and treatment of CLBP in a rehabilitation 

setting. All the physical therapists had attended four postgraduate Mechanical 

Diagnosis and Therapy (MDT or McKenzie method) courses (A-D), and one physical 

therapist had MDT credentials. Two of the three physical therapists had followed a 

postgraduate course in spinal manipulation and mobilization techniques, and were 

certified manual therapists. 

Waddell score

In 1980 Waddell et al8 developed a checklist of eight non-organic or behavioural 

signs, divided into five categories. The non-organic signs became known as Waddell 

signs, and the checklist of five categories is referred to as the Waddell score. The 

five categories are tenderness (superficial and non-anatomical tenderness), simulation 

(axial loading and rotation), distraction, regional disturbances (weakness and sensory) 

and over-reaction (Table 1). Waddell et al. considered a score to be positive when three 

or more categories were scored positive. In the present study the scores for the eight 

individual Waddell signs were summed, according to the recommendations made by 

Apeldoorn et al,52 resulting in a minimum score of zero (no signs of illness behaviour) 

and a maximum score of eight (maximum signs of illness behaviour). At the first day of 

the patient’s observation period, the physical therapist started with the assessment of 

the Waddell tests, i.e. before history taking and the actual physical examination itself. 

To prevent a patient’s awareness of the evaluation of Waddell signs, the tests were 

preceded by three active tests measuring lumbar mobility. For part of the patients who 

participated in the present study (n = 126) the inter-rater and intra-rater reliability of 

Waddell sign-testing was examined between two of the three participating physical 

therapists. For these two physical therapists, who examined most of the patients in 

the present study (98%), inter-rater and intra-rater reliability of the Waddell signs have 

been found to be moderate (kappa value 0.48, 95% CI 0.30 to 0.65) and good (kappa 

value 0.65, 95% CI 0.50 to 0.80) respectively.52
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Table 1   The five categories and eight non-organic signs of the Waddell 

score

Categories Non-organic 

tests

Non-organic signs

I. Tenderness

 

 

Superficial

Non-anatomic

Widespread tenderness to light pinches over a wide 

area of lumbar skin.

Deep tenderness felt over a wide area, not localized 

to one structure, and often extended to the thoracic 

spine, sacrum or pelvis.

II. Simulation 

 

 

Axial loading

Rotation

Low back pain reported when light pressure is ap-

plied to the patient's head while standing.

Low back pain reported when the shoulders and pel-

vis are passively rotated in the same plane, when the 

patient is standing with the feet together.

III. Distraction Distraction Inconsistent limitation of straight leg raising in supine 

and seated positions.

IV.  Regional distur-

bance

Weakness

Sensory

Partial cogwheel ‘giving way’ in many muscle groups.

Sensory disturbances include diminished sensation 

to light touch, pinprick, and sometimes other modali-

ties fitting a ‘stocking’ rather than a dermatomal pat-

tern. 

V. Over-reaction Over-reaction Disproportionate verbalization, facial expression, 

muscle tension and tremor, collapsing or sweating 

during examination.
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Table 2   Hypotheses for the cross-sectional construct validity of the 

Waddell score

Hypotheses Expected

values

Estimated  

associa-

tion for this 

study

Hypotheses 

accepted

(yes or no)

Waddell scores (0-8) are not associated with:

Demographic

1. higher age -0.20, 0.20 -0.05 yes

Physical signs and symptoms

2a. lower back surgery† -0.20, 0.20 0.11 yes

2b. longer duration of CLBP -0.20, 0.20 -0.01 yes

Waddell scores (0-8) are associated with:

2c. a greater fingertip-to-floor distance while 

bending forward with straight knees 

0.21, 0.50 0.35 yes

2d. a decreased active lumbar extension ROM 0.21, 0.50 0.21 yes

2e. a decreased active lumbar flexion ROM 0.21, 0.50 0.09 no

Pain

3a. elevated current CLBP and/or pain in the leg 0.21, 0.50 0.34 yes

3b. elevated CLBP in the past week 0.21, 0.50 0.33 yes

3c. elevated pain in de leg due to the lower back 

in the past week

0.21, 0.50 0.30 yes

Illness behaviour

4a. elevated scores for the pain drawing 0.21, 0.50 0.25 yes

4b. Waddell symptoms 0.21, 0.50 0.37 yes

4c. more tablets each day for current CLBP  0.21, 0.50 0.21 yes

4d. more different types of therapists ever con-

sulted for CLBP

0.21, 0.50 0.06 no

4e. employed, but currently on sick leave due to 

CLBP†

0.21, 0.50 0.39 yes
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Hypotheses Expected

values

Estimated  

associa-

tion for this 

study

Hypotheses 

accepted

(yes or no)

Psychological variables

5a. higher scores for the BDI 0.21, 0.50 0.23 yes

5b. higher total scores for the SCL-90-R 0.21, 0.50 0.24 yes

5c. higher scores for somatization (subscale of 

the SCL-90-R)

0.21, 0.50 0.44 yes

5d. higher scores for anxiety (subscale of the 

SCL-90-R)

0.21, 0.50 0.13 no

5e. higher scores for catastrophizing (subscale of 

the CSQ)

0.21, 0.50 0.17 no

5f. higher scores for the TSK 0.21, 0.50 0.13 no

Number of hypotheses that were accepted 15/20

Values are Spearman correlation coefficients, unless otherwise indicated. Kappa values were used for 
dichotomous variables (†). To calculate kappa values, a cut-off score of ≥2 Waddell signs was used as 
the threshold defining a positive Waddell score.
CLBP, chronic low back pain; ROM, range of motion; BDI, Beck Depression Inventory; SCL-90-R, Symp-
tom Checklist-90-Revised (modified Dutch version); CSQ, Coping Strategy Questionnaire; TSK, Tampa 
Scale of Kinesiophobia
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Literature research and hypotheses

As outlined in the introduction, the basic approach was to test a priori formulated 

hypotheses about the Waddell score by evaluating correlations between the Waddell 

score and a wide range of measures. The measures were categorized in five domains 

that are commonly assessed in studies addressing the Waddell score; demographics, 

physical, pain, illness behaviour and psychological. The hypotheses were based on the 

literature and theoretical considerations and were agreed upon by all authors before 

they were tested. As in previous observations, we did not expect to find correlation 

coefficients of more than 0.50. If a relationship was expected, we expected to find 

correlation coefficients between 0.21 and 0.50. These cut-off values were arbitrarily 

chosen, but are in line with general recommendations for weak associations.53,54 The 

hypotheses will be discussed in detail below, and are presented in Table 2.

Demographic variables

Age. Several studies found no significant associations between the Waddell score 

and age.8,15,17,35,37 In the present study we therefore expected to find no associations, 

or only poor associations between the Waddell score and age (hypothesis 1, Table 2). 

Evidence regarding the association between the Waddell score and gender is 

contradictory,8,12,15,20,27,30,31,37,41,48 so no specific hypotheses were formulated for gender.

Physical signs and symptoms

Lower back surgery. The Waddell score and lower back surgery have not been found 

to be associated,15,37,50 and in the present study we expected to find no association, or 

only a poor association (hypothesis 2a, Table 2).

Duration of CLBP. The literature reported no associations between the Waddell score 

and the duration of CLBP, and consequently we also expected to find no association 

between the Waddell score and the duration of CLBP (hypothesis 2b, Table 2).

Mobility. The relationship between the Waddell score and limited lumbar mobility has 

been widely studied.13,15,24,32,35,47 Positive associations were found in all studies, but no 

correlation coefficients were provided. In addition, limited lumbar flexion was found to 

load on the same factor as the Waddell score in two out of three studies.8,15,42 In the 

present study, lumbar mobility was assessed with three active range of motion (ROM) 

measurements. Flexion and extension ROM of the lumbar spine was measured with 

the Schober skin distraction method re-modified by Van Adrichem et al,55 and global 

flexion mobility was measured with the fingertip-to-floor test.56 These measurements 

have been found to be adequately reliable and valid.55-57 We expected to find a positive 
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association between high Waddell scores and limited mobility (hypotheses 2c-2e, 

Table 2). 

Pain 

Pain. A multitude of studies have documented an association (range r = 0.29 to r = 0.53) 

between higher Waddell scores and elevated self-reported pain scores.7,15,16,22,37,38,50 

Dickens et al,15 using factor analysis, found that the Waddell score and pain loaded on 

the same factor (factor loadings > 0.60), but this was not found in another study.8 In the 

present study, pain was measured according to self-reported visual analogue scales 

(VAS) of 100 mm, ranging from 0 (‘no pain’) to 100 (‘unbearable pain’). The VAS have 

been found to be user-friendly, valid and reliable.58-60 We expected that the Waddell 

score would be positively associated with elevated pain (hypotheses 3a-3c, Table 2). 

Illness behaviour variables

Pain drawing. The pain drawing consists of an outline of the body, on which patients 

are asked to indicate their pain. The Waddell score and the pain drawing were found 

to be associated in four studies, with correlation coefficients ranging from r = 0.21 

to r = 0.27.8,17,34,42 In one study the degree of association varied, depending on the 

scoring method for the pain drawing (r = -0.03 to 0.26).39 In the present study, the pain 

drawing was scored according to Margolis et al,61 who divided the pain drawing into 45 

anatomical areas. The body areas are assigned weights according to the percentage 

of body surface they cover. Possible scores vary from 0 (no pain) to 100 (total body 

pain). Inter-rater reliability was found to be good in 51 CLBP patients.62 We expected 

to find a positive association between high Waddell scores and high scores for the 

pain drawing (hypothesis 4a, Table 2).

Waddell symptoms. Apart from the non-organic signs, which are the focus of the 

present study, Waddell et al.46 developed a checklist of seven behavioural or non-

organic symptoms. This checklist is a self-reported measure that focuses on symptoms 

that are vague, and are not usually found in clinical practice in patients with CLBP, 

such as pain in the tip of the tailbone and pain in the entire leg. One point is scored 

for every symptom present, and all the points are summed up to calculate a total 

score, with a minimum of zero (no symptoms of illness behaviour) and a maximum of 

seven (maximum symptoms of illness behaviour). The test-retest reliability was found 

to be adequate in 30 patients with LBP,46 but there is conflicting evidence about the 

internal reliability of the symptoms.46,57 The Waddell score has been found to correlate 

(r = 0.33 and 0.50) with the Waddell symptom checklist.8,15 We therefore expected to 
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find a positive association between the Waddell score and the Waddell symptoms 

(hypothesis 4b, Table 2). 

Pain medication. Pain medication has been found to be related to illness behaviour.4 

For many patients with CLBP pain medication must be considered dysfunctional pain 

behaviour.63,64 In the present study, the patients were asked how many tablets a day 

they took for their current CLBP. They were not asked about the exact type of pain 

medication. We expected that high Waddell scores would be positively associated 

with more pain medication (hypothesis 4c, Table 2).

Health care consumption. Pain-related use of health care has been found to be a 

symptom of illness behaviour,4 and related to higher Waddell scores.45 In the present 

study, the patients were asked how many different types of conservative therapists (e.g. 

osteopath, chiropractor, physical therapist and acupuncturist) they had ever consulted 

for their LBP. Each type of therapist was given a score of one. They were not asked 

about the total number of treatment sessions. To help the patients to remember these 

therapists, they were given an extensive list of different types of health care providers. 

We expected to find a positive association between a high Waddell score and a greater 

number of different types of therapists ever consulted for LBP (hypothesis 4d, Table 2).

Employed, but currently on sick leave due to CLBP. Sick leave is greatly influenced 

by patient efforts and other considerations concerning the environment,65 and has 

been found to be a strong predictor for poor outcome in patients with LBP in primary 

care.66 We are not aware of any studies that have explored the relationship between 

current sick leave due to CLBP and high Waddell scores, but based on theoretical 

considerations we expected to find a positive association (hypothesis 4e, Table 2).

Psychological variables

Depression. Several studies have concluded that there is a link between high Waddell 

scores and depression,15,17,31,37,50 but one other study found no association.33 In the 

present study, depression was measured with the Dutch translation of the Beck 

Depression Inventory (BDI).67,68 The BDI consists of 21 graded items, ranging in severity 

from 0-3. It has good psychometric properties for the measurement of depression, but 

in patients with CLBP a confounding effect has been found for three items measuring 

somatic symptoms.69 In the present study we expected to find a positive association 

between high Waddell scores and elevated BDI scores (hypothesis 5a, Table 2).

Psychological distress and psychopathology. Several studies have found a relationship 

between high Waddell scores and the subscales for hypochondriasis and hysteria on 

the Minnesota Multiphasic Personality Inventory (MMPI) (r = 0.10 to 0.46).8,17,26,27,33,37 
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Using other reference standards than the MMPI, associations have been found with 

anxiety,15,31,50 somatization,31 and psychological distress.7,29 In the present study, 

psychological distress and psychopathology were measured with the Dutch version 

of the Symptom Checklist-90-Revised (SCL-90-R).70,71 This version contains the 

following eight dimensions; agoraphobia, anxiety, depression, somatization, cognitive-

performance deficits, interpersonal sensitivity-mistrust, acting-out hostility, and sleep 

difficulties. It has been found to be internally consistent and generalizable to different 

patient samples, including pain patients,72 and subscales of the SCL-90-R have been 

used successfully in previous back pain studies.73,74 We expected to find associations 

between high Waddell scores and the total SCL-90-R score, and its subscales 

somatization and anxiety (hypotheses 5b-5d, Table 2).  

Catastrophizing and fear avoidance. These two cognitive-behavioural factors are 

closely related to each other and to depression.75 Unfortunately, no data are available 

on the relationship between these psychological factors and the Waddell score. In the 

present study, catastrophizing was measured with the Coping Strategy Questionnaire 

(CSQ) subscale catastrophizing.76 The CSQ is a 44-item questionnaire that assesses 

seven dimensions. It is a widely used measurement instrument, with satisfactory 

internal consistency and validity.77-79 The Dutch translation has been found to have 

adequate validity.80 Fear avoidance was measured with the Dutch version of the 

Tampa Scale of Kinesiophobia, which consists of 17 questions.75,81 The reliability and 

validity of the Dutch version has been found to be adequate.75,82 Based on theoretical 

considerations, we expected to find positive associations between high Waddell 

scores and elevated scores for the CSQ subscale catastrophizing and the Tampa 

Scale of Kinesiophobia (hypotheses 5e and 5f, Table 2).

�

Statistical analysis

Appropriate statistical methods were used to describe the patients’ characteristics. 

The a priori formulated hypotheses were tested by calculating Spearman’s correlation 

coefficients between the Waddell score and several measures that fall into the 5 

aforementioned domains. To estimate the association between the Waddell score and 

dichotomous factors, the Waddell score was dichotomized and kappa values were 

calculated. Based on previous findings a positive Waddell score was defined at the 

level of two or more positive Waddell signs.57 

To obtain information about the validity of the different measures representing different 

domains, we performed exploratory factor analysis (principal components analysis 

using Varimax [oblique] rotation). For this analysis only continuous measures were 
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used, and no data were included from subscales of questionnaires with a total score 

(e.g. anxiety, subscale of the SCL-90-R). The Bartlett test for sphericity (with p < 0.05) 

and a Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy of ≥ 0.6 were used in 

this factor analysis. The number of factors was set at four, because we wanted to find 

out whether the selected measures correlated well with the four dimensions. A factor 

was considered to be important if its eigenvalue exceeded 1.0.83 

Factor analysis is based on complete cases, and missing data can reduce the preci-

sion of calculated statistics. Therefore, prior to factor analysis, missing variables were 

imputed. We used the expectation maximization (EM) method, which estimates mis-

sing values in an iterative process. These results were compared with the results from 

another imputation method (maximum likelihood estimation method) and with the mo-

del that emerged without using imputation methods. Provided a meaningful structure 

was found, correlation coefficients were subsequently calculated for the association 

between the four different factors and the Waddell score, because the latter was not 

included in the model. All analyses were performed with SPSS version 15.0.
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Results

A total of 229 patients were included in the study (63% females and 37% males). Their 

mean age was 43.9 years (SD 11.0), and the median duration of their CLBP was 84 

months (interquartile range 24-180). Table 3 shows the frequency distributions and 

descriptive statistics for the main characteristics of the participating patients. 

Some data were missing for the Waddell score (1.7%), and for the variables that 

were compared to the Waddell score (5.8%). The Waddell score had a positively 

skewed scale-distribution, and transformation to normality with standard procedures 

was not possible. We therefore calculated Spearman’s correlation coefficients (non-

parametric method) to examine the associations between the Waddell score and the 

different continuous measurements. To calculate correlation coefficients and kappa 

values missing data were not imputed, because the percentage missing was low. 

As can be seen in Table 2, a total of 75% of the hypotheses were accepted. The 

percentage of hypotheses that were confirmed for the domain pain was 100%, for the 

domain physical 80%, for the domain illness behaviour 80% and 50% for the domain 

psychological. The Spearman’s correlation coefficient with age was -0.05, and varied 

for physical signs and symptoms between -0.01 and 0.35, for pain intensity between 

0.30 and 0.34, for illness behaviour between 0.06 and 0.37, and for psychological 

factors between 0.13 and 0.44. 

To carry out factor analysis with complete data, we imputed missing data (in total 

6.7%), using the EM method. Next, a 4-factor solution was generated. The KMO 

measure of sampling adequacy was 0.68, and the Bartlett test for sphericity was 

p < 0.001, which confirmed that the data were appropriate for the factor model. 

Inspection of the 4-factor model revealed that factor 1 represented the dimension 

psychological, factor 2 represented pain, factor 3 represented physical and factor 4 

represented illness behaviour (Table 4). All four factors had eigenvalues of > 1.0 and a 

cumulative explanatory variance of 57%. The 4-factor structure that emerged with the 

EM method was comparable to the model for which the MLE method or no imputation 

method was used (data not shown). Additionally, Spearman’s correlation coefficients 

were computed between the four factors and the Waddell score. As shown in Table 4, 

the correlations varied between 0.15 (factor 1, labelled psychological) and 0.35 (factor 

2, labelled pain). 



valIdIty of the Waddell SCore

77

Table 3    Main characteristics of the participants (n=229)

Female (%) 63.3

Duration of CLBP in months† 84 (24-180)

Age in years 43.9 (11.0)

Lower back surgery (%) 19.6

Marital status

 Married/living with a partner (%) 87

 Single/divorced (%) 13

Employed (%) 84.4

 Employed and currently working (%) 57.4

  Currently with modified work (%) 27.4

  Currently working less hours (%) 50.5

 Employed, but currently on sick leave due to CLBP (%) 42.6

Not employed/retired (%) 15.6

Dutch nationality (%) 96.1

Fingertip-to-floor distance (0 – 90 cm)† 18 (0-31)

Active lumbar extension ROM‡ 13.9 (0.7)

Active lumbar flexion ROM╣ 20.3 (1.3)

Current CLBP/leg pain (0-100) 53.2 (23.2)

CLBP in past week (0-100) 60.0 (20.5)

Pain in the leg in past week (0-100) 39.3 (29.7)

Pain drawing (0-100) 19.2 (12.5)

Waddell symptoms (0-7) 2.6 (1.5)

Waddell signs (0-8)† 1 (0-3)

Two or more Waddell signs (%) 47.6

Number of tablets a day for CLBP† 0 (0-2)

Number of different types of therapists ever consulted for CLBP† 3 (2-5)

Depression (BDI, 0-63) 10.6 (7.2)

Psychological distress and psychopathology (SCL-90-R, 90-450) 144.0 (39.6)

Somatization (subscale SCL-90-R, 0-60) 23.8 (6.7)

Anxiety (subscale SCL-90-R, 0-50)† 13 (11-16)

Fear avoidance (TSK, 17-68) 38.4 (7.1)

Catastrophizing (subscale CSQ, 0-60) 19.9 (12.6)

Values are the mean and the standard deviation, unless otherwise indicated. CLBP, chronic low back 
pain; ROM, range of motion; BDI, Beck Depression Index; SCL-90-R, Symptom Checklist-90-Revised 
(modified Dutch version); TSK, Tampa Scale of Kinesiophobia; CSQ, Coping Strategy Questionnaire,  
† Median and interquartile range; ‡ Range 15 cm (no mobility) to <10 cm (hypermobility);  
╣ Range 15 cm (no mobility) to >25 cm (hypermobility)
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Table 4  Varimax rotated factor-loading matrix for 229 CLBP patients 

Factor 1 Factor 2 Factor 3 Factor 4

Impairment

Fingertip-to-floor distance .762

Active lumbar extension ROM‡ .719

Active lumbar flexion ROM╣ - .768

Pain

Current CLBP and/or pain in the leg .900

CLBP in past week .887

Pain in the leg due to the lower back in past 

week

.648

Illness behaviour

Behavioural symptoms .526

Daily use of pills for current CLBP  .326 .340

Pain drawing .702

Different types of therapists ever consulted for 

CLBP 

.647

Psychological signs

BDI .866

SCL-90-R .840

Catastrophizing (subscale of the CSQ) .781

Tampa Scale of Kinesiophobia .569

Total variance explained (%) 23.8 13.2 11.9 8.5

Correlations between the Waddell score  

and factors 1-4†

.15 .35 .25 .16

Only factor scores of ≥0.30 are reported.
ROM, range of motion; CLBP, chronic low back pain; BDI, Beck Depression Inventory; SCL-90-R,  
Symptom Checklist-90-Revised (modified Dutch version); CSQ, Coping Strategy Questionnaire
‡ Range 15 cm (no mobility) to <10 cm (hypermobility); ╣ Range 15 cm (no mobility) to >25 cm 
(hypermobility); † Spearman’s correlation coefficients
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Discussion

Although the psychometric properties of the Waddell score have been studied 

extensively in the past 30 years, there is still a heated debate about the construct validity 

of the Waddell score. Most noticeable are the inconsistent conclusions in reviews 

published by Waddell,6 compared to Fishbain et al.9 Contrary to Waddell,6 Fishbain et 

al9 concluded that the Waddell score is not an indicator of abnormal illness behaviour 

or a disturbed psychological state of the patient, but a reflector of elevated pain and 

diminished functional physical capacities. These inconsistent findings can be partly 

explained by the fact that the latter included studies that did not use the original Waddell 

signs, but the poor methodological quality of this study may also have played a role. Our 

results are more in line with those of Waddell,6 who concluded that the Waddell score 

measures physical factors, pain, illness behaviour and psychological factors. However, 

although most of our a priori hypotheses were accepted, it is difficult to offer a clear 

and precise description of the construct the Waddell score measures. A wide range 

of factors can contribute to the expression of Waddell signs, such as illness worry, 

sick role, unemployment, hypochondriasis, depression, anxiety to examination, central 

sensitization, learned behaviour and the disease state. For example, recent research 

shows that in patients with CLBP brain structure and function can alter84 and the patient 

can display Waddell signs as a response to these changes.85 Given the substantial inter-

individual variability of how people respond to health problems, the differences in social 

norms, cultural models and health care systems and the probably limited usefulness 

of the description of the Waddell score in traditional diagnostic domains, it is not very 

surprising that we found only weak relationships between the Waddell score and the 

domains measured. For clinical practice, the presence of Waddell signs does not indicate 

exactly what the specific problems are, and they must therefore be conceptualized and 

understood in the total clinical picture of the patient. It is evident that the Waddell score 

cannot be regarded as a straightforward psychological ‘screener’.86 

One of our challenges was to formulate hypotheses. Our a priori hypotheses were based 

on the available evidence in the literature, but if the relevant studies did not provide 

the required data, we formulated hypotheses based on theoretical grounds. We chose 

correlation coefficients between -0.20 and 0.20 if we did not expect to find an association, 

and correlations between 0.21 and 0.50 if we expected to find a weak association. Most 

of the observed correlations between the Waddell score and the different domains were 

weak. The clinical relevance of these weak correlations is questionable, although there 

is preliminary evidence that the Waddell score may contribute to more cost-effective 
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rehabilitation aimed at return to work,87 and to the identification of patients with CLBP 

who might benefit from additional psychological assessment.57

In the present study, the cross-sectional construct validity of the Waddell score was 

assessed using a wide range of measures with overall accepted and satisfactory reliability 

and validity, because no ‘gold standard’ was available. The measures we used were 

clustered into one of the following five domains; demographics, physical factors, pain, 

illness behaviour and psychological factors. The results of factor analysis confirmed 

that the measures did form groups based on the domains as expected, thereby giving 

credence to the used grouping. 

Some limitations in the present study need to be taken into consideration. A first point 

of concern is the risk of bias due to diagnostic suspicion in the physical therapist 

assessments of the signs and symptoms. This form of bias occurs when knowledge 

or suspicion of a relationship leads to preferential findings. We tried to minimize this 

bias by testing the Waddell signs and the mobility measurements at the beginning of 

the examination procedure, i.e. before questionnaire intake, history taking, and the 

actual physical examination itself. However, we believe that any presence of such a 

bias would have caused an over-estimation of the associations that were found. 

Secondly, our data were collected in an outpatient rehabilitation centre. The patients 

were predominantly from a Caucasian, middle-aged working population with CLBP. 

However, it cannot be ruled out that the construct validity of the Waddell score might 

differ for other populations. Therefore, the results of this study should be interpreted 

in the light of our specific study population. Finally, in the present study the literature 

was screened for associative patterns between the Waddell score and different factors, 

without using specific quality criteria and without a systematic review approach. Most 

of our hypotheses were confirmed, and we therefore estimate that our approach was 

appropriate. 

In summary, a better understanding of illness behaviour in patients with CLBP is important 

to increase our knowledge of the aetiology and the maintenance of the syndrome, 

and to optimize treatment strategies.5,6 In the present study we examined the cross-

sectional construct validity of the Waddell score, a commonly used illness behaviour-

screening measurement instrument for patients with LBP. We found evidence that it 

measures a combination of pain intensity, illness behaviour, physical dysfunction and 

psychological functioning. However, the associations with the different domains were, 

in general, weak, which underscores the complexity of illness behaviour as measured 

with the Waddell score.
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