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 ―Man is the measure of all things‖ 

          Protagoras 

 

 

To everybody who deals with pain relief in daily practice and deals carefully with patients’ 

experiences of pain 
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ABSTRACT 

The overall purpose was to assess factors that influence the experience of pain and disability due to acute low back 

pain (LBP) and chronic musculoskeletal pain (CMP). A further purpose was to outline the conceptual framework 

behind pain—with emphasis on the spine—and its management in primary healthcare.  

 

Methods: In Studies I-III—cross-sectional design—174 patients on long-term sick leave due to CMP were referred 

by the Social Insurance Office for orthopaedic assessment and evaluation of their ability to work. Additional 

psychiatric evaluation was required for 83/174 patients. Study I investigated the association between excessive 

illness behaviour—measured by Waddell signs (WS)—and clinical findings, pain intensity, depressed mood, 

disability, and duration of sick leave. In Study II, the occurrence of somatic and mental health comorbidity was 

studied, and the assessment of ability to work was compared between patients who only underwent an orthopaedic 

evaluation and patients who underwent both orthopaedic and psychiatric evaluations. In Study III (71/83), scores for 

mood in the Beck Depression Inventory (BDI) were compared with diagnosis of depression made by a psychiatrist. 

Study IV, a cross-cultural validation study of 288 patients with CMP and 161 controls, tested different psychometric 

characteristics of the Swedish version of the DAPOS (Depression, Anxiety, and Positive Outlook Scale) through 

confirmatory factor analysis. Study V, a randomised clinical trial involving 109 patients with acute-onset LBP, was 

performed to evaluate compliance with the treatment advice ―Stay active‖ or ―Adjust activity‖, and to assess the 

influence of distress on pain-related disability and physical activity during a 7-day follow-up.  

 

Results: Study I: 27% of patients exhibited WS. Such patients exhibited distress and greater pain and longer sick 

leave than WS-negative patients. II: Neck pain was the main cause of disability, and patients with neck pain often 

suffered pain in more than two sites, and greater pain. 84% of all patients were able to return to work to different 

degrees. However, unrecognised psychiatric disorders (vs. somatic) were the main cause of inability to work in 69% 

of patients who underwent team evaluation. III: There was good agreement between the BDI scores and diagnosis of 

depression made by a psychiatrist. IV: The Swedish version of the DAPOS demonstrated good validity, and the three 

DAPOS constructs were equivalent with respect to sex. V: Pain-related disability decreased in all patients by the end 

of the follow-up. Patients with depressed mood who had been advised to ―Adjust pain‖ exhibited worse pain-related 

disability over time. A tendency toward compliance with treatment advice was confirmed and patients advised to 

―Stay active‖ were more physically active (greater step count), with the exception of those with fear of movement. 

 

Conclusions: Distress is associated with increased pain intensity and disability/inability to work in acute LBP and 

CMP. Undiagnosed psychiatric disorders are common in patients on longterm sick leave due to CMP. The early 

identification of distress, and giving the advice to ―Stay active‖ early during care, may prevent pain-related disability 

in patients with acute severe LBP.   

 

Keywords: pain analyses, chronic musculoskeletal pain, pain intensity, disability, acute low back pain, psychological 

distress, fear of movement, ability to work, mental health comorbidity, patient‘s compliance 
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DEFINITIONS IN SHORT 

 

Construct A hypothetical concept/domain, not directly observable and which can thus only 

be measured indirectly through observed scores
1
  

 

External validity The degree to which the results of a study can be generalised to persons or 

settings outside the experimental situation
2
 

 

Internal validity The degree to which the relationship between the independent and dependent 

variables is free from the effects of systematic errors or bias
2
 

   

Invariance The eqivalence of a construct from a single measuring instrument across 

particular groups
1

 

  

Nociception  The neural processes of encoding and processing noxious stimuli
3
 

 

Pain An unpleasant sensory and emotional experience associated with actual or 

potential tissue damage or described in terms of such damage
3
 

 

Precision The exactness of a measure. The degree of precision in a measurement is a 

function of the sensitivity of the measurement instrument
4
 

 

Predictive factor A condition or finding that can be used to help predict whether a person will 

respond to a specific treatment. ‗Predictive factor‘ may also describe something 

that increases a person‘s risk of developing a condition or disease
2
 

 

Prognostic factor A condition or a characteristic of a patient that can be used to estimate the 

probability of recovery from a disease or the chance of the disease recurring
2
 

 

Reliability The degree to which the scores in a particular sample are free from random error. 

It means than an instrument produces the same result when repeatedly applied to 

the same person under the same circumstances
2
 

 

Relative risk  The ratio of the probability of an outcome such as disease occurring in the 

exposed group versus a non-exposed group. RR assesses the risk of an outcome 

in one group relative to the other in prospective studies
2
 

 

Type I error Rejection of the null hypothesis when it is true, that is: the conclusion that the 

observed difference was not due to chance, when in fact it was (α)
4
 

 

Type II error Failure to reject the null hypothesis when it is false, that is: the conclusion that 

the difference could be due to chance, when in fact it was not (β)
4  
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1 INTRODUCTION 
 

1.1 Background 

Pain as an unpleasant sensory and emotional experience clearly impacts health and the quality of life. 

Enjoyment of life and work are severely affected in patients experiencing chronic musculoskeletal pain 

(CMP).
5-7

 Research has shown that patients with CMP report greater levels of physical and emotional 

distress and suffering, and are more likely to discontinue or avoid activities that may be associated with 

pain.
8-10

 

 

When accompanied by social and economic inactivity, and in the absence of a specific diagnosis, CMP may 

cause persistent psychological distress and a loss of self-esteem that itself is linked to a low self-estimate of 

the capacity to work.
11

 It has been stated that what distinguishes persons with and without pain is not just 

how they feel but how they behave.
12,13

 High rates of utilisation of healthcare services due to nonspecific 

CMP have been reported.
14

 

 

Chronic spinal pain is one of the more costly health problems facing industry today. Estimates suggest that 

post-initial episodes account for more than two thirds of compensated medical and lost-time costs.
15-17

 It has 

been shown that 90% of patients in primary care stop going to their doctor after three months, but that most 

still experience LBP and related disability one year after the first consultation.
18-21

  

At least in the scientific literature, the patient‘s active role in his/her recovery is an issue that is almost 

ignored when pain is assessed. Today, as before, pharmaceuticals play a central role in the treatment of 

CMP.
22

  

 

According to evidence-based medicine, the presence of CMP is associated with significantly poorer self-

rated health, lower functional status, somatic and psychological distress, and with physicians‘ views of how 

CMP ought to be treated.
23, 24

 Interestingly, the named associated factors for CMP, especially in the spine, 

have also been found among patients with other diagnoses such as osteoporosis, knee osteoarthritis, and 

complex chronic health disorders.
25-27 

Psychological factors can influence the experience of CMP. Thus, 

psychological treatments can be useful in helping patients to better adjust to pain and prevent chronicity and 

disability.
9, 28, 29

 In contrast, there has been relatively little research into positive personal emotional 

resources, which are considered to be protective factors for CMP and the disability it produces.
30
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1.2 Epidemiological spectrum of chronic musculoskeletal pain 

Chronic musculoskeletal pain (of duration longer than 3 months) has been proposed to be endemic, with a 

point prevalence of 35-50% in the general population.
19, 31-34

 Nonspecific LBP is experienced at least once in 

about two-thirds of the population during their lifetime and about half of the adult population will suffer 

from LBP at some time during a 12-month period.
35

 Recently, it was found in a 10-year follow-up study 

conducted in Sweden that CMP predicts hospitalisation due to other serious medical conditions.
36

 Moreover, 

a prevalence of 11% has been documented for chronic widespread pain in Sweden.
37

 However, in general, 

only a small minority of patients develop chronic LBP after an acute episode.
38

 Conversely, it was recently 

found that as many as 30% of people with an episode of nonspecific LBP do not recover within 1 year.
21, 39

 

The cumulative incidence of LBP during a 1-year follow-up is around 4% for subjects with a previous 

history of LBP, older age, or receiving workers‘ compensation.
21,40 

Moreover, there are regional 

geographical differences in the prevalence of CMP. In developed countries, the experience of CMP and 

resultant disability are widespread.
41

 The Scandinavian countries have the highest rates of sick leave and 

disability due to CMP in an international comparison.
42

 In Sweden, the high prevalence of spine problems is 

a major source of disability. In addition, its treatment necessitates high levels of health care expenditure.
15

 

Additionally, important differences regarding the experience of pain by sex and ethnic background, and for 

some psychological characteristics of subjects, have been found (Table 1).
43

  

 

Table 1.  Risk and prognostic factors for chronic spinal pain, sorted by pain location and type of study.

 
Location Identified risk/prognostic factors Author and type of study 

Neck and shoulders Women aged 45-64 years, low grade 
of education, healthcare users.  
Psychosocial factors, including 
psychological health, coping 
patterns, and need to socialise 
 

Dutch survey; Bionka M et al., 2008 
 
Task force on neck pain and its associated 
disorders, 2000-2010; Carroll LJ et al., 2008 

Low back  Consultation behaviour, self-reported 
disability and pain intensity. 
Number of painful sites, 
history of previous LBP 
 
Emotional distress, previous LBP,  
high physical job stress, low grade of 
education. 
Emotional distress and somatisation 

Prospective, population-based, UK; Croft P et 
al., 1998 
Prospective study, UK; Papageorgiou et al., 
1996  
 
Prospective population-based study; Brage S et 
al., 2007 
 
Multi-practice survey, Denmark; Jorgenssen et 
al., 2000 

Spine Major depression (19.8%) and pain 
severity 
 

Community health survey, Canada; 
Currie SR and Wang J, 2003 
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1.3 Gender differences in chronic musculoskeletal pain  

It has been stated that women are more likely to report pain and have an increased risk for somatic 

diagnoses.
44-46

 Greater pain intensity, a greater number of pain sites, and higher rates of seeking care have 

been reported for women compared to men.
5, 27, 47-49

 In line with this, higher incidences of neck pain, 

fibromyalgia, widespread pain, and pain after an osteoporotic fracture have been documented for women.
37, 

46, 50-51
 In contrast, incidence of LBP has been found to be higher in men compared to women.

11, 52
 Women 

with CMP have also reported more negative experiences during medical encounters.
53-54

 

 

1.4 Ethnic background and chronic musculoskeletal pain 

A higher proportion of people with a non-Swedish ethnic background have been shown to suffer from CMP 

and long-term illness, and to be on sick leave due to CMP.
37, 55-56

 A substantial proportion of them are 

refugees who have fled famine and natural disasters, among other things. In a recent study, patients born in a 

country other than Sweden had an increased risk of suffering from a combination of both a psychiatric 

diagnosis and CMP.
57

 Widespread musculoskeletal pain originating from the spine or the neck-shoulder 

region was described as the most common cause of long-term sick leave in a Swedish study in which 40% of 

patients were of foreign origin.
58

 

 

1.5 Conceptualisation of pain over time 

Historically, pain has been viewed as a symptom secondary to the presence of tissue pathology, with the 

amount of pain experienced and reported being directly proportional to the amount of tissue pathology. Once 

the physical pathology has been resolved, the pain should subside.
 59

 Later, the ―gate control theory‖ focused 

on the multidimensional and variable relationship between pain and tissue damage.
60

 Nowadays, the so-

called ―neuromatrix theory of pain‖ has recognised the potential involvement of psychological factors in 

pain processes.
61

 This theory proposes that the output patterns of the neuromatrix engage perceptual, 

behavioural, and homeostatic systems in response to injury and chronic stress.
62,63

 Several medical 

disciplines such as neuroscience, genetics, and orthopaedics have been involved in the search for CMP 

mechanisms.
64,65

 Physicians assume that underlying pathology is both a necessary and sufficient cause of 

pain. Consequently, medical assessments/physical examinations/diagnostic imaging procedures are used to 

identify or confirm the presence of an underlying pathology. In the absence of organic pathology, the 

physician may assume that the report of pain stems from other factors.
64

 

 

1.6 Use of the biopsychosocial model to study CMP 

The biopsychosocial model posits that the pain experience and its impact on the individual are a result of 

interacting combinations of somatic inputs, psychological processes, and environmental conditions.
66,67

 

Further components—cognitive behavioural, affective, and social factors—have been sequentially integrated 
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into the medical approaches dealing with pain analysis. Affective factors (depression and anxiety) and 

cognitive behavioural factors (such as pain catastrophising and fear-avoidance beliefs) have been reported to 

be predictive factors for CMP.
28, 68-73

 There is a tendency to refer to psychosocial factors without explaining 

them or the level at which these factors operate in relation to CMP.
68-70, 72-74

 Consequently, among patients 

with CMP, most interventions have targeted psychosocial factors without regarding the appropriate level at 

which the intervention should occur. Additionally, while some interventions show positive outcomes and 

may contribute to the development of specific pain interventions, they are not always effectively 

disseminated or accepted.
75-77

 In this context, it is possible that patient deconditioning may directly decrease 

with physical inactivity in patients with CMP.
68, 78-79

 

 

1.6.1 Biomedical aspects of CMP 

Denomination and classifications of pain 

Nociceptive pain: A mode of pain that is generated by an injury activating nociceptors in peripheral tissues, 

for instance, inflammatory pain, where pain itself is the subjective experience that does not necessarily 

represent tissue damage.
3, 80

 Musculoskeletal pain is best understood when pain is thought of as a perception 

and not only as a sensation in the nervous system. In CMP, the brain changes in response to nociceptive and 

non-nociceptive stimulation, and forms memory traces in the central nervous system. These learning 

processes may, according to recent research, be affected by both genetic and environmental factors.
81

 At the 

neuronal level, imbalances in a variety of neurotransmitters may result in increased membrane excitability, 

as well as neuroendocrine-immune dysfunction.
 3, 82, 83

 

Neuropathic pain: Pain that arises as a direct consequence of a lesion or disease affecting the somatosensory 

system.
3
 This revised definition fits into the nosology of neurological disorders.

3
  

Other definitions of pain: Pain can vary in duration, intensity, quality, and referral. In terms of duration, pain 

is classified as chronic, sub-acute, and acute.
3
 Those definitions are based on pain history, with a focus on 

pain persistence and the number of days with pain.
84

 With respect to intensity, two approaches defining 

chronic pain can be contrasted: 1) measurement of pain intensity and its interference with activities;
85

 and 2) 

definition according to a prognostic approach, using the current pain status to predict future pain severity.
86-

88
 Based on this perspective, chronic spinal pain should be defined by its prognosis rather than its duration.

89
 

Origin/nature of pain: Specific CMP is directly related to changes in morphological structures, such as 

inflammatory process, radicular syndrome, ankylosing spondylitis, fracture, and cauda equine syndrome. 

Nonspecific CMP is defined as CMP not attributed to recognisable, known specific pathology or 

physiological changes.
90, 91

 Thus, it is difficult to specify the cause of the pain, and to accurately perceive its 

severity. The cause of nonspecific CMP and its physiological or anatomical substrate remain unclear. 

Nonspecific LBP can last for hours to months and recurrence is frequent, especially within the first year.
92

 

Nonspecific CMP is the cause of LBP in approximately 90% of all cases and the prognosis for a return to 
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work within six weeks is excellent.
93

 However, the cost of treating patients suffering from nonspecific CMP 

are strikingly high in Sweden, and in other countries.
15, 90, 94

 

 

1.6.3 Oral opioid treatment and CMP 

In the last decade, rapid increases in the use of opioids to treat CMP have been reported in several countries. 

95
 Oral opioids have not been regarded as the first-line treatment for persistent non-cancer pain in primary 

care, and their efficacy is uncertain.
96-99

 Concerns regarding opioid treatment of CMP have primarily been 

based on the fear of addiction. However, the outcome of long-term opioid treatment in CMP is often 

unsatisfactory owing to side effects such as fatigue, sweating, and mood changes.
100

 Additionally, opioids 

influence hormonal release at the hypothalamic-pituitary level and reduce levels of pituitary hormones.
101

 

Altered menstrual flow, probable reduced fertility, opioid-associated depression, osteoporosis, and 

hyperalgesia have been described in women who have taken opioids for long periods of time.
102

 People 

treated with opioids probably report severe pain from the beginning, and their pain may therefore have been 

moderated with comparatively high doses of strong opioids.
103

 Finally, whether physicians prescribe opioids 

for CMP is mainly determined by their personal beliefs about the appropriateness of opioids for this 

problem.
104

 After a biophysiological overview regarding the cause of CMP, the following question arises:  

    

 Can the presence of physical symptoms/organic signs alone explain the duration of sick leave 

in CMP, and pain-related disability in acute musculoskeletal pain? 

 How strong is the association between physical symptoms/organic signs and the prolongation 

of pain and disability, in patients on long-term sick leave due to CMP? 

  How strong is the association between physical symptoms/organic signs and disability in 

acute musculoskeletal pain? 

 

1.7 Psychosocial approaches for explaining CMP: a literature review 

Several theoretical models describe the development and prolongation, otherwise known as the 

‗chronification‘, of CMP from a psychological point of view. These models are important because obtaining 

better knowledge of risk factors for the onset of CMP and prognostic factors for its chronicity may provide 

better-tailored interventions for clinicians. What is the association between CMP and these psychological 

factors? To be able to answer this question, different approaches are considered below. 

 

1.7.1 The cognitive behavioural and affective models 

These models focus on the sensory dimensions of the pain system, integrating behaviour as a central feature 

of the system.
13, 105-107

 Previously, behaviour has not been  integrated into the development of conceptual 

pain models, and  maybe impeding the development of effective treatment approaches for CMP.
108-109
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1.7.2 Pain behaviours 

Pain behaviours, verbal and non-verbal, are overt communications of pain, distress, and suffering, and refer 

to the ways in which people display that they are experiencing pain.
110-113

 Such behaviours provide 

information on pain experience and intensity, and the causes of pain. Maladaptive overt illness-related 

behaviour that is out of proportion to the underlying physical disease has been given the name ‗excessive 

illness behaviour‘.
114-115

 Pain behaviours that are excessive for the degree of known physical disease, are 

common in patients with chronic LBP.
38, 116-118

 In orthopaedics, for example, clinical usefulness when 

assessing illness behaviour is with regard to choice of treatment.
38

 

 

1.7.3 The fear-avoidance model of musculoskeletal pain 

Building upon the knowledge derived from general fear and anxiety theories, Vlaeyen and Linton proposed 

a cognitive behavioural model of chronic LBP.
119

 According to the fear-avoidance model, patients are likely 

to maintain engagement in daily activities when acute pain is perceived as non-threatening, which promotes 

functional recovery. In contrast, a vicious circle may be initiated when the pain is catastrophically 

misinterpreted, leading to avoidance/escape and hypervigilance behaviours.
119-120

  

 

1.7.4 The cognitive affective and trauma factor model 

This model explains the transition from acute pain (of less than 6 weeks‘ duration) to chronic pain and the 

associated disability. Associations between negative pain beliefs, depression, learned helplessness, cognitive 

distortions, and pessimism about the future and pain chronicity have been described.
121-122

 Baseline 

depressive symptoms in acute pain and disability predict persistent pain in individuals with musculoskeletal 

problems.
22, 123-124

  

 

1.7.5 The stress process model: disability related to low back pain  

This model considers that LBP episodes and related events can trigger stress adaptation processes at 

biological and psychological levels.
125

 It attempts to explain how individuals react to life events that are 

generally associated with substantial adaptations, and their coping resources.
66,106

 The ultimate goal of the 

model is to support the development of clinical interventions, focusing on functional status in the presence 

of disability due to chronic LBP.
106

  

 

All these theories have their own paradigms that explain how, for patients with CMP, cognitive, 

behavioural, environmental, and affective factors, as well as pain intensity, can operate as distinct 

constructs. In this sense, a relevant question arises: Are these psychological factors determining or 

predicting pain chronicity, or is pain chronicity the cause of psychological problems in patients with CMP? 

Furthermore, it is a big leap for the scientific community to try to elucidate the primary role of factors that 

may aggravate the experience of acute LBP and its consequences.
126
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1.8 Disability perspective 

Disability because of CMP has a multifactorial origin that comes not only from physical impairment, but 

also from psychosocial and environmental factors. For this reason, it warrants interdisciplinary research. 

According to Truchon et al., the relationship between pain experience and cause of disability is not simple, 

and they are not at all the same entity.
127

 As a consequence, failure to distinguish between pain and disability 

has a major impact on the management of CMP.
128

 In this context, it has been stipulated that individuals 

with CMP are more often occupationally disabled than individuals with other complaints.
119, 129

 A survey in 

the UK showed that 1 in 4 patients with LBP experience disability.
130, 38

 Frequently shared predictors for 

disability and long-term sick leave because of CMP include low educational level, high levels of pain, fear 

of movement, psychological distress, somatisation, and employment in a job that requires lifting.
93, 131-132

 In 

Sweden, the main diagnostic groups leading to absence from work and the claiming of disability pension in 

the working population are musculoskeletal and psychiatric disorders.
133

 Many efforts have been made to 

rehabilitate patients with CMP, but they have not been successful.
 70,134

 CMP is considered to be a 

widespread public health problem in Sweden, causing more sick leave than in other Scandinavian 

countries.
135

 

 

1.9 Healthcare giver’s role and patient’s compliance 

Even though European clinical guidelines for managing acute spinal pain have been established, the choice 

of treatment and the prognosis for recovery remain uncertain today.
136

 While most patients with acute LBP 

improve rapidly, the risk of recurrence and development of chronic LBP is between 2% and 56%.
92, 137, 138

  

Pain avoidance beliefs in general practitioners is associated with prescribing sick leave during painful 

periods for acute LBP, and a physician is less prone to advising patients to maintain the maximum bearable 

physical activities for chronic LBP.
139

 Management of first time acute LBP varies, reflecting uncertainty 

about the optimal approach.
32, 140

 There is evidence that the type of advice given to a patient can alter the 

course of an episode of acute LBP.
141,142

 Many physicians hold the belief that LBP necessitates some 

avoidance of activities and work.
143

 In regard to pain, the treatment advice given by health care givers to 

patients is still focused on the pain itself, rather than on the patient‘s functioning or physical activity.
144,145

 

The attitudes and beliefs of general practitioners may influence patients‘ ability to overcome CMP, influence 

treatment decisions, and the duration of sick leave in patients with CMP.
146,147

 The belief that LBP 

necessitates some avoidance of activities and work has not yet been changed to any significant extent, as 

reported in several studies.
146,148

 On the other hand, patients‘ compliance with treatment advice has not yet 

been studied in acute severe LBP. 
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1.10 Summary of problem areas presented in the Introduction 

1.10.1 General problem area 

Despite a variety of diagnostic methods in general practice, a specific diagnosis can only be reached in 

around 10-20% of all patients with LBP. In the remaining 80-90% of patients, the diagnosis is nonspecific 

pain, which commonly causes long-term sick leave and disability. In addition to somatic parameters, 

psychological and social factors are thought to influence the duration of nonspecific CMP. Measurement of 

these factors is therefore essential not only for research, but also for optimising clinical practice. 

Pain is considered in this thesis to be a complex condition in which the pain experience runs parallel with 

distress and physical inactivity, with both personal and social consequences. These factors act as a chain and 

depend on each other. Psychosocial factors play a central role in initiating this complex. One of these factors 

may cause the next step, worsening the pain experience, and leading in this way to long-term sick leave 

and/or mental health comorbidity. It is, therefore, very important to highlight the role of health care givers in 

clinical settings in the prevention, management, and treatment of CMP. Health care givers need to transform 

the perspective for treating nonspecific CMP. What is needed is the demedicalisation of CMP in which the 

patient‘s engagement acts as his/her own monitor in the rehabilitation process.  

 

1.10.2 Specific problem areas 

While a significant number of patients with CMP experience psychological distress and mental health 

comorbidity, physicians sometimes misdiagnose, fail to detect, or do not treat this type of comorbidity 

among patients suffering from CMP. 

 

Diagnoses and the level of ability to work have been difficult to establish for patients on long-term sick 

leave due to CMP. Frequently, psychiatric disorders among these patients have been unrecognised due to the 

lack of a multidisciplinary team assessment.  

 

Validated questionnaires are necessary to assess pain-associated symptoms. Notably, distress is associated 

with poor outcomes in nonspecific CMP. For these reasons, these factors were analysed in this thesis. 

Even through the ―Stay active‖ advice seems to be the most appropriate treatment recommendation in acute 

LBP, several clinicians still recommend that patients adapt work and activities to their pain intensity.  

When a patient is advised to stay active, little is known about his/her compliance and physical activity after 

the onset of acute severe LBP. Questions remain regarding the patient‘s understanding and interpretation of 

the advice to stay ‗as active as possible without risking further spinal injury‘. 
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2 AIMS OF THE THESIS 
 

The overall aim of this thesis was to assess factors that influence the experience of chronic and acute pain 

and the duration of the associated disability. A further aim was to outline the conceptual framework behind 

chronic and acute pain and their operationalisation and management in orthopaedic and healthcare settings. 

The investigation was performed through five separate studies with the following aims:  

 

Study I  

To study the association between illness behaviour (Waddell signs) and clinical findings, pain intensity, 

depressed mood, self-reported disability, sex, origin, and degree of sick leave at the time of orthopaedic 

consultation.  

 

Study II 

To investigate the occurrence of somatic and mental health comorbidity among patients referred from the 

Social Insurance Office who had been on long-term sick leave due to chronic musculoskeletal pain. An 

additional aim was to compare the assessment of ability to work before and after a team assessment by an 

orthopaedic surgeon and a psychiatrist. 

 

Study III 

To compare the score for depressed mood obtained on the Beck Depression Inventory (BDI) with the 

diagnosis of depression made by a psychiatrist, and to study the prevalence of undiagnosed psychiatric 

disorders in patients on long-term sick leave due to CMP.  

 

Study IV 

To investigate different psychometric characteristics of the Swedish version of the DAPOS (Depression, 

Anxiety, and Positive Outlook Scale) and its clinical use in patients with pain in the locomotion system. 

 

Study V 

To evaluate patients‘ compliance and to compare the effect on pain-related disability of the treatment advice 

―Stay active‖ and ―Adjust activity‖ in patients with acute severe LBP. A further aim was to assess how 

distress and traits of fear of movement affect disability and physical activity over time. 
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3 PATIENTS, PARTICIPANTS AND METHODS 
 

Table 2.  Summary of the main characteristics of the subjects included in the studies. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 
Patients from the orthopaedic clinic ―Spine and Extremities sample‖,

 2
The reference group, n=61 referring pain, 

3 
Ethnic background of the participants,

 4 
Pain location is defined by the PPD as the main location of pain;

 

5
 Information available in days, only patients who answered the diary (n=99), 

6 
Patients on sick leave/Total available 

information on sick leave, 
7 
Information on sick leave available for patients who completed the diary (n=99) 

 

 

3.1 Patients 

3.1.1 Patients in Studies I-II 

In studies I-II, 174 consecutive patients with pain in the locomotion system for more than 3 months were 

referred by the Social Insurance Office for evaluation of physical function and assessment of the ability to 

work. The patients had been on sick leave for a mean of 21 (range 3-96) months due to a somatic 

(orthopaedic) diagnosis (ICD-10). 52% were women and 46 % were patients with a non-Swedish 

background. The mean age was 45 (SD 9.4) years for the women and 45 (SD 9.0) years for the men. The 

main characteristics of the study population are described in Table 2.  

 

 

Characteristics of 
the participants 

Studies I-II 
patients 

Study III 
patients 

Study IV 
patients/participants 

Study V 
patients 

       n 
Total 
Men 
Women 

 
174 
84 
90 

 
83 
36 
47 

 
144

1
       144

1
        161

2
 

68          76          76 
76          68          85 

 
109 
78 
31 

        n 
Swedish

3
 

Non-Swedish  

 
94 
80 

 
40 
43 

 
118         129         142 
  26           15           19 

 
98 
11 

Age (years) 
Mean (SD) 
Range (min- max) 

 
45 (9) 
(23-63) 

 
45 (9) 
(23-61) 

 
51 (12)  37 (15) 34 (13) 
(23-86) (18-87) (18-80) 

 
42 (42) 
(20-63) 

        n 
Pain location

4
 

Neck -shoulders 
Upper extremity 
Low back 
Lower extremity 

 
 
103 
5 
47 
19 

  
 

17                -            16 
  -                13            9 
127              -            17 
   -             131          19 

 
 
- 
- 
109 
- 

 
Duration of pain  
Mean (SD)   
(min- max)  

 
 
62 (54) 
(6 – 240) 
(months) 

 
 
63 (54) 
(6 – 240) 
(months) 

 
 

63 (92) 64 (67)  48 (62) 
(3-725) (3-360) (0-240) 

(months) 

 
 
2.4 (1.1)

5
 

(1- 5)  
(days) 

n
6
 

Sick leave duration  
Mean (SD)   
(min- max)  

157/157 
 
21 (16)             
(3 – 96) 
(months) 

75/83 
 
21 (17)             
(3 – 96) 
(months) 

62/125       35/99          - 
 
 17 ( 43)       6 ( 19)      -       
(0 - 348)     (0-108)      - 
             (months) 

99
7
 

 
1.4 (3.5) 
(0-29) 
(days) 
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Inclusion and exclusion criteria for studies I-II 

Consecutive patients, aged 18 to 65 years who were able to understand and write in Swedish and who 

consented to participate in the study, were eligible. Excluded were those who could not understand the 

Swedish language, and those for whom the main reason of the sick leave was any other somatic diagnosis 

than musculoskeletal pain. 

 

Patient participation in studies I-II 

Of 175 consecutive patients invited to participate in the Study, only one was excluded because another 

somatic diagnosis was the main reason for sick leave.  

 

Non-responders in Studies I-II 

The BDI questionnaire was not answered by 25 of 174 patients, the DRI questionnaire was not answered by 

11, and the Verbal Rating Scale was not answered by 19 of 174 patients. There were no statistically 

significant differences between the responders and the non-responders regarding age, origin, sex or pain 

intensity. 

 

3.1.2 Patients in Study III 

A subsample of 83 patients of the 174 who had undergone an orthopaedic examination underwent a 

psychiatric evaluation. The mean age of the patients was 45 (SD 9) (23-61) years, 57% were women and 

52% were patients with a non-Swedish background. The sample in Study III was 71 patients with a team 

evaluation and who had completed the BDI questionnaire.  

 

3.1.3 Patients and participants in Study IV 

A total of 449 participants constituted the sample in Study IV. 288 were patients recruited from the 

Department of Orthopedics (occupational orthopedic and spine team), Sahlgrenska University Hospital, in 

Gothenburg, Sweden. All the patients had had musculoskeletal pain for at least 3 months. They were divided 

into two groups based on their pain location: Patients with problems in the spine and patients with pain in 

the extremities. The reference group comprised 161 subjects recruited from two gyms located in the city 

(89%) and recruited as a convenience sample (Non-probability sampling) from neighbourhoods around 

Gothenburg (11%). Of 144 patients with pain in the spine, 53% were women, for whom the mean age was 

51.6 (SD 12.0) years, while it was 51.4 (SD 11.6) years for the men. Of 144 patients with pain in the 

extremities, ―the extremities sample‖, 47% were women, for whom the mean age was 34.7 (SD 15.0) years, 

while it was 38.6 (SD 14.0) for the men. In the reference group, 53% were women. The mean age was 35.4 

(SD 14.5) years for the women and it was 33.0 (SD 11.5) years for the men. 
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Inclusion and exclusion criteria for Study IV 

Participants older than18 years, with pain in the locomotion system of nonmalignant origin lasting for at 

least 3 months who consented to participate in the study. In the reference group, participants with or without 

CMP, not on sick leave due to CMP, were included in the study. Excluded were those not able to read and 

write the Swedish language, and those with a psychiatric diagnosis.  

 

Patient participation in Study IV 

Four hundred and ten patients were invited to participate in the study. Of these, 145 patients from the 

Occupational Orthopaedics team and 143 patients from the Spine team accepted. Of 161 participants who 

were invited to participate in the reference group for the study, all accepted and were included.  

 

Non-responders in Study IV 

From the spine sample, 44% (114) of patients refrained from participation. The mean age was 47.2 (SD 

11.6) years, which was not significantly so than the mean age of the patients who consented to participate in 

the study (p>0.05). 56% (64/114) of patients were women and 32% (36) were patients with a non-Swedish 

background. The main reason in the last group for refraining from participation in the study was difficulty in 

understanding the questionnaires in the Swedish language. For the Swedish participants, the main reason 

was the length of the questionnaires, while some felt uncomfortable about answering the questionnaires. In 

the ―extremities sample,‖ eight patients did not participate. One was a patient with a non-Swedish 

background, and six were women. The mean/median age was 29.5/18.5 (SD 18) years. Additionally, 49% 

(70/144) did not answer the Beck Depression Inventory (BDI), and 49% (70/144) the State-Trait Anxiety 

Inventory (STAI). There were no statistically significant differences between the responders and non-

responders to BDI and STAI regarding age, origin, sex, pain intensity, scores on DAPOS-D, or on DAPOS-

A (p<0.05). 

 

3.1.4 Patients in Study V 

One hundred and nine subjects were recruited consecutively from different automobile factories in 

Gothenburg with acute severe LBP. 72% were men, and 10% had a non-Swedish background. 57% were 

white-collar workers and 43% blue-collar workers. The mean age of all participants was 42 (SD 10) years, 

42 (SD 10) for the men 41(SD 11) for the women.  

 

Inclusion and exclusion criteria for Study V 

Eligible participants were all subjects with acute severe LBP, with duration from onset less than or equal to 

48 hours, with or without radiating leg pain, with or without neurological signs, scores on VAS > 5 and 

between 18 and 65 years of age. Patients were requested to fill out and return a seven-day diary and those 
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who did so were included. Excluded were those who had been on sick leave because of LBP in the last 

month or because of pain in the spine. 

 

Patient participation in Study V 

One hundred and nine consecutive patients who satisfied the inclusion criteria were enrolled into the project. 

Of them, 99 completed and returned the seven-day diary.  

 

Non-responders in Study V 

Ten patients did not return the diary. Their average age was 37 years (SD=10), which was lower than the 

average age for those completing the (p>0.05). There were no statistically significant differences between 

responders and non-responders for sex or origin (p>0.05).  

 

3.2 Methods 

3.2.1 Musculoskeletal function 

Musculoskeletal function was estimated by examining the ranges of motion of the cervical and lumbar spine, 

and all major joints of the upper and lower extremities. The muscle strength was assessed manually in the 

lower extremities, elbow, shoulder, and wrist joints, as was motor and sensory function. Reflexes, motor 

function, and sensory function were measured by clinical means. Strength of hand grip was measured with a 

vigorimeter (Martin GmbH & Co KG, Gebrüder). The results of the imaging methods were also considered. 

Musculoskeletal function was evaluated by several orthopaedic surgeons participating in the different 

studies.  

 

3.2.2 Waddell signs (WS) 

The Waddell signs (WS) used in this thesis were complaints of pain on 1) simulated axial loading of the 

spine, 2) simulated rotation test of the spine, 3) limited straight leg raising, 4) overreaction to the clinical 

examination, 5) verbal and/or nonverbal behaviour to communicate the experience of pain, 6) sensory loss 

or weakness that was inconsistent or could not be accounted for by recognized physiological processes or 

actual measurement. Three or more WS were considered as excessive illness behaviour.
116, 149-150

 The 

number of positive WS was assessed during the physical examination carried out by an orthopaedic surgeon. 

 

3.2.3 Psychosocial function 

Psychosocial function was assessed by means of the scores on distress, i.e. depression and anxiety, and self-

perceived disability. Mental health comorbidity was assessed by a psychiatrist. Additional information on 

civil status, number of children, education, employment, occupation, ethnic background, and degree of sick 

leave was included in the social function.  
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3.2.4 The insurance medicine evaluation (Försäkringsmedicinsk utredning) 

When a person receives sick-leave allowance for longer than 3 months, the Social Insurance Office requires 

an evaluation of the person‘s ability to work. The main purpose of this procedure is to determine the cause 

of the sick leave, the level of physical function, the degree of disability, and the goals for rehabilitation.
151

  

 

3.2.5 Ability to work  

Ability to work was estimated by the Swedish index of work ability (scale) used by the Social Insurance 

Office and the healthcare system in Sweden (www.socialstyrelsen.se). This evaluation was carried out by 

the physician for all the patients, to validate the somatic diagnosis, measure physical function and estimate 

the person‘s ability to perform his/her regular work as employed or to perform other regulatory work tasks 

on the labour market if the patient was unemployed (Study II). 

  

Figure 1. Overview of epidemiological and statistical methods used in Studies I-V. 

 

3.2.6 Epidemiological methods 

The designs used in this thesis and their main features are described below and summarised in Figure 1.  

  

Studies I-II  

An observational cross sectional study was performed to investigate the association between clinical status, 

pain intensity, depressed mood, self related disability, sex, origin, duration of sick leave and excessive 

illness behaviour (Waddell signs; Study I). The association between psychosocial factors and the main pain 

http://www.socialstyrelsen.se/
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location (neck/non-neck) was investigated in study II. Furthermore, the prevalence of mental health 

comorbidity was calculated in this group of patients.  

 

Study III  

An agreement study (concordance) was carried out between scores obtained on the BDI questionnaire and 

the diagnosis of depression made by a psychiatrist. The Structured Clinical Interview for DSM-IV-TR 

Disorders (SCID), the Swedish version, was employed as the gold standard. 

 

Study IV 

A population based cross cultural, observational validity study was performed to investigate different 

psychometric characteristics of the Swedish version of the DAPOS (Depression, Anxiety, and Positive 

Outlook Scale).  

 

Study V  

A blinded randomised controlled trial (RCT) with repeated measures, using a longitudinal follow up (7 

days), was performed to evaluate compliance to two different treatment strategies that were advised: ―Stay 

active‖ and ―Adjust activity‖ (Se pag 21). Psychometric measures outcomes, disability and physical activity 

over time were compared between the two groups given two different types of advice in patients with acute 

LBP.  

 

3.3 Questionnaires 

3.3.1 Disability Rating Index (DRI)  

The subjective grade of disability, indicating the difficulty experienced due to pain in carrying out usual/ 

daily living activities, was assessed by means of the DRI questionnaire. This instrument ranges from 0 ―No 

pain‖ to 100 ―Worst possible pain‖. It has been validated and widely used in studies of pain in Sweden. 
152

  

 

Table 3. A summary of the questionnaires used in the studies. 

Variables Measures Study 
 

  I II III IV V 

Pain intensity Visual Analogue Scale 
Verbal Rating Scale 
Numeric Graphic Rating Scale 

 
● 

 
● 

 
● 

 
● 
 

● 
 
● 

Pain location Pain drawing ● ● ● ● ● 

Physical exercise Step count (pedometer)     ● 

Disability Disability Rating Index ● ● ● ● ● 

Depressed mood Beck Depression Inventory ● ● ● ●  

Psychological distress Depression Anxiety and Positive Outlook 
Scale (DAPOS) 

   ● ● 

Anxiety State and Trait Anxiety Inventory    ●  

Mental health comorbidity Psychiatric assessment  ● ●   
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3.3.2 The Depression Anxiety and Positive Outlook Scale (DAPOS) 

DAPOS was constructed by selecting questions from existing instruments, the Beck Depression Inventory, 

the Hospital Anxiety and Depression Scale and the SF-36 scale.
153,154 

DAPOS is divided into three subscales 

with separate scores. The subscale for depression (DAPOS-D) ranges from 5-25 points, indicating normal 

mood to severely depressed mood. The range for the anxiety subscale (DAPOS-A) is 3-15 points (no anxiety 

to maximal anxiety) and the range for the positive outlook subscale (DAPOS-PO) runs from 3-15 points, 

where 15 indicates maximal wellbeing. The scale is able to measure distress and positive affect in 

populations with CMP. The Swedish version of DAPOS is presented in the Appendix. 

 

3.3.3 Beck Depression Inventory (BDI) 

The Beck Depression Inventory (BDI-IA) was used to assess depressed mood. It ranges from 0-63 points, 

and a score below 9 points is considered to be none or minimal depression.
153

 The first versions of BDI have 

been criticized with regard to the overrepresentation of somatic symptoms reported by patients with CMP.
155

 

 

3.3.4 The State-Trait Anxiety Inventory (STAI) 

The State and Trait Anxiety Inventory is a self-evaluation questionnaire (STAI-S, and STAI-T) of anxiety. 

The STAI-S form assesses temporary or emotional state anxiety, whereas the STAI-T form assesses the 

long-standing personality trait ‗anxiety‘ in adults. Each questionnaire comprises 20 questions and they range 

from 20-80 points.
156

 

 

3.3.5 The Tampa Scale for kinesiophobia (TSK) 

Kinesiophobia or fear of movement was measured using the Swedish version of the TSK.
157

 The TSK 

questionnaire comprises 17 items assessing the subjective rating of fear of movement. The total score ranges 

between 17 and 68, where 68 indicate maximal fear of movement. 

 

3.3.6 Pain severity assessment 

Measures of pain intensity, interference with activities, and pain-related role disability define the general 

concept of pain severity.
158

 Pain severity was assessed in the work presented in this thesis using multiple 

measures of pain intensity, interference with activities, and role disability. The number or the adjective that 

the patient indicated on the scale expressed the subjective experience of pain during the previous three 

months or at the present. The pain intensity scales used in this thesis are described below. 

 

Visual Analogue Scale (VAS) 

The Visual Analogue Scale assesses the pain intensity, and its ends are labelled as the extremes of pain, ―No 

pain‖ and ―Worst possible pain‖. VAS is easy to administer and has many response categories. Its scores can 
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be treated as ratio data and there is good evidence for its construct validity. The paper-and-pencil-method of 

scoring can take more time and add an additional source of error.
158

  

 

Verbal Rating Scale (VRS) 

The Verbal Rating Scale is scored by listing adjectives in order of the severity of aches and pains: None (0), 

Mild (2.0), Moderate (3.0), Severe (4.0) and Very Severe (5.0).
158

 The VRS is easy to administer and there 

is good evidence for its construct validity. The main limitation with this scale is that the score given to a 

word by one patient differs from that given by other patients. This indicates that standardized scores for 

VRS adjectives may be less reliable than originally proposed.
159

  

 

Numerical Graphic Rating Scale (NRS) 

The Numerical Graphic Rating Scale is a box scale consisting of 11 numbers, 0 to 10, indicating no pain to 

pain as bad as it could be. The patients were asked to place an ―X‖ at the number that represents their pain. 

The validity and main advantages of NRS in pain research have been well documented. It is easy to 

administer and has many response categories. The scale has demonstrated sensitivity to treatments that are 

expected to have an impact on pain intensity.
158

 In Study V, the full day score for pain intensity (NRS) was 

used in the follow up.  

 

3.3.7 Pain location 

Pain location was defined as the perceived location(s) of pain sensation that patients experience on or in 

their bodies.
158

 It was marked by the patient in a pain drawing (PPD).
158

 The pain location indicated by the 

patient in the PPD was a part of the clinical evaluation. 

 

3.4 Step count  

Daily step count was measured as an indicator of physical activity by means of pedometers in Study V. A 

digital pedometer (Yamax SW 200/LS 2000; Keep Walking Scandinavia AB, Kalmar) was issued to the 

patients with the instruction to wear it during all waking hours. This type of pedometer has been tested and 

validated in earlier studies for estimating the total daily number of steps.
160

  

 

3.5 7-day diary 

Each patient received a diary to report pain intensity (NRS), disability (DRI) and daily step count 

(pedometer), together with any other physical activity performed during the seven days‘ follow up. The pain 

intensity was rated separately in the morning and evening, and was estimated also for the whole day, using 

the Numerical Graphic Rating Scale (NRS).  
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3.6 Measurement of patient’s compliance 

Compliance to the two pieces of treatment advice, ―Stay active‖ and ―Adjust activity‖, was measured by 

means of daily step count and by the daily activity level reported in the diary. This information indicated 

whether the recommended treatment advice was followed by the patient. 

 

3.7 Statistical analyses 

The level of significance was set at 5%, and 2-tailed statistics were calculated in all studies (p-value). A 

result was considered as ―statistically significant‖ if the p-value was less than 0.05. The confidence intervals 

(CI) were established at the 95% level.  

 

3.7.1 Hypothesis testing  

To compare proportions in the different groups, the Chi-squared test, as a two-tailed test (n >30), and 

Fisher‘s exact test (for cell counts less than 5) were employed for two independent samples in studies I-II. 

Student‘s t-test was used in the comparison of two groups for unpaired data with normal distributions 

(studies I-II, and IV-V), and the Mann Whitney U test for unpaired data that were not normally distributed. 

The test of hypothesis on relative risk (RR) in Study V, and the odds ratios (OR) in studies I-II, were carried 

out using the Chi-squared parameter for two independent samples
2
 (Figure 1). Odds ratios (OR) were 

calculated to test the association between the outcome variables i.e. dependent variable, as binary categories 

(yes/no), or as binary categories defined by the median value of the outcomes (</>) if the variable was a 

continuous variable. In Study V, risk ratios (RR) were calculated to compare the proportions in the two 

groups. The 90
th

 percentile values of the scores on DAPOS-D, and the median values of the scores on DRI 

and on NIRS at Day 4 of the follow up, were used for comparisons across the two pieces of treatment 

advice. 

 

3.7.2 Agreement 

In Study III, the agreement between the scores on the BDI and the diagnosis of depression made by a 

psychiatrist were assessed by the degree of agreement. A BDI cut-off of 13 was employed. Inter-rater 

agreement was determined by comparing the psychiatric diagnosis and the BDI scores, calculating Cohen‘s 

kappa (k) for categorical judgments.
161

  

 

3.7.3 Bivariate correlations  

In Study I, Spearman correlation coefficients were calculated between the scores and WS. These scores were 

handled as ordinal data in a conservative way. The Pearson correlation coefficient (r) was calculated in 

Study IV. These scores were handled as continuous variables, and were classified according to interval 

scales.
158
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3.7.4 Multivariate methods 

a) A logistic regression was performed in Study I-II to test associations between the presence of an outcome 

and the associated factors, and to find the joint or net effect on the dependent variable of each of the 

independent factors in the model (Figure 1). 

b) Cross cultural validity of the DAPOS (Study IV): Conceptual levels of precision and accuracy employed 

are described below.  

Reliability: The Wilcoxon matched-pair signed-rank test was performed to measure test retest reliability. 

Cronbach‘s alpha was calculated to estimate the internal consistency reliability of the DAPOS subscales for 

the whole group and for each subsample. Values of Cronbach‘s alpha between 0.7 and 0.8 were considered 

to be ‗good‘
1
 However, for constructs with relatively few items, alpha values with pairwise item 

intercorrelations within a range of 0.20 to 0.40 were judged to be ‗acceptable‘.
162

 

Convergent validity: Convergent validity was tested by a series of Pearson correlations between the DAPOS 

sub-scale scores and the total scores on the BDI, STAI-S, and STAI-T in the clinical group (n=288). The 

BDI affective items were correlated with DAPOS-D. Selected items of the STAI-S and STAI-T were 

correlated with the DAPOS-A. Further, the positive items of the State were correlated with the DAPOS-PO. 

Construct Validity: To test the multidimensionality of the theoretical construct of the DAPOS, confirmatory 

factor analysis (CFA) was performed. Further, multigroup confirmatory factor analysis was performed to 

test measurement invariance of the theoretical constructs of DAPOS across sex and diagnostic groups (―the 

spine sample‖ and ―the extremities sample‖). The differences in the structure of the instrument were tested 

for equality to determine whether it meant the same thing for everyone. The indices for approximate fit 

reported were the root mean square error approximation (RMSEA) for which values of 0.60 or lower 

indicates good fit. The respective 95% confidence intervals (CI), and the comparative fit index (CFI) were 

also used, for which values above 0.95 indicate good fit of the model. AMOS 7 and Mplus version 5 were 

used for statistical analysis. 

c) Predictions from repeated measures, linear mixed models (LMM): In Study V, the outcome variables 

were followed for seven days. These observations and their corresponding errors were correlated. When one 

follow-up measurement is analysed, longitudinal analysis of covariance is the most appropriate statistical 

method because it handles random effects, thereby dealing with the problem of correlated error terms.
163,164

 

All statistical analyses in Study V were performed using SAS (version 9.2) and SPSS (version 17). 

 

3.7.5 Internal Missing Data 

Missing data, questions missed or not responded to within the questionnaires, was treated according to the 

rules given by each scale respectively. Missing observations of DAPOS were imputed by use of expectation-

maximization method.  
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3.8 Procedures 

3.8.1 Procedure for Studies I-III 

All patients, consecutively recruited from the Capio Lundby Hospital during the period 2003-2004, 

underwent an orthopaedic evaluation and an assessment of their ability to work. They completed the 

questionnaires before the clinical examination. In studies II-III, an additional psychiatric evaluation was 

performed for 83 patients, and both physicians carried out a common assessment of the ability to work.  

 

3.8.2 Procedure for Study IV 

The DAPOS, BDI, STAI questionnaires, a general questionnaire to collect socio-demographic data, 

pain-related questions, and the written consent were sent to the patient‘s home before they met the 

physician. A healthy reference group was asked about their participation and after they had given consent, 

completed the questionnaire on DAPOS, and on additional information directly at the place of the interview.  

 

3.8.3 The cross cultural validation of DAPOS, Study IV 

The international guidelines for the process of cross cultural adaptation of self-report measures were 

followed.
154,165

 The validation procedure was performed in several steps, face validity, convergent and 

construct validity. The reliability of the DAPOS was tested using the test-retest method (n=60). Test 

invariance across groups was carried out as a further assessment of construct validity for all participants. 

 

3.8.4 Procedure for Study V 

Patients who satisfied the inclusion criteria and who gave informed consent to participate were enrolled into 

the study. They were examined radiographically after recruitment, and completed the questionnaires before 

they met an orthopedic surgeon. The physician made the randomisation. The patients in the ―Stay active‖ 

group received the advice to continue with as normal activities as possible in spite of the pain, whereas the 

patients in the ―Adjust activity‖ group received the advice to avoid motion or activities that worsened or 

caused pain. All patients received the 7-day diary. The coordinating nurse gave the patients standardized 

instructions regarding the diary, and acted as a study monitor throughout the entire study, accompanying 

each patient throughout the study. 

 

3.9 Ethical approval 

Studies I-III were part of a more extensive study that was approved by the Swedish Regional Committee of 

Medical Ethics at the University of Göteborg (Reference No. 7-94). Study IV was approved by the Regional 

Ethics Review Board at the University of Gothenburg, 2006 (Reference No. 249-06), as was Study V 

(Reference No. 366-08).  
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4 RESULTS 
 

The results have been divided into two sections. The first presents the main results of each paper 

individually, while the second consists of a topic presentation based on further analyses of pain and 

disability measurements. This section includes supplementary analyses not presented in the papers. This 

information is likely to contribute to a more complete framework for this thesis. 

 

4.1 Diagnoses of respondents’ symptoms and signs in this thesis 

In studies I-II, cervicalgia and shoulder myalgia were the most frequent nonspecific diagnosis (45%). In 

Study IV, disc herniation and spinal stenosis were the most frequent specific diagnoses in the ―spine 

sample‖ (66%), and more commonly seen among women than in men (prevalence 64% vs. 36%). 

 

 Table 4. Summary of types and frequencies of diagnoses in the different studies. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ICD-10: International Classification of Diseases and Related Health Problems; 
1 
Patients with CMP referred by the 

Social Insurance Office; 
2
Patients from the Orthopaedic Spine Team (Study IV); 

3
Patients from the Occupational 

Orthopaedic Clinic, the Extremities sample (Study IV) at Sahlgrenska University Hospital; *only four patients had a 

S13.4 diagnosis; 
@

Information for one patient was not available.  

 
 

Other specific pain in the extremities was the most frequent specific diagnosis (48%) in the ―extremities 

sample‖. In studies I-IV, the prevalence of fibromyalgia, widespread pain, and nonspecific pain in the knee 

was higher in women than in men. In studies I-III, widespread pain was seen in 16 patients, of whom 81% 

were women. In Study IV, in the ―extremities sample‖, nonspecific pain in the knee was more frequent in 

Type of diagnosis  
Specific/nonspecific main diagnoses (ICD-
10) 

Study I-III
1
 

n=174 
Study IV

2/3
 

n=143
@

    n=144 
Study V

3
 

n=109 

Specific  
Spondylosis/arthrosis epycondylitis 
(M43.0, M16, M77, M47.8-9, M19) 
Disc herniation, spinal stenosis 
(M51.1, M48.0, M50.1) 
Other specific diagnoses 
(M62.8, M17, M76.8, M75) 
Specific diagnoses (% of the total) 

 
12 
 
  4 
 
19 
 
35 (20%) 

 
    6           14 
 
   95            -    
 
   11           69 
 
112 (78%) 83 (58%) 

 
- 
 
13 
- 
 
 
13 (12%) 

Nonspecific  
Cervicalgia/shoulder myalgia 
(M54.2, M79.1)* 
Lumbago 
(M54.5) 
Lumbago sciatica/sciatica 
(M54.4, M 54.3) 
Generalized pain  
(R52.9) 
Fibromyalgia 
(M79.7) 
Other nonspecific pain 
(M79.6C-H, M25.5, M17.9) 
Nonspecific diagnoses (% of the total) 

 
79 
 
34 
 
7 
 
16 
 
2 
 
1 
 
139 (80%) 

 
   3               - 
 
   8               - 
 
   8               - 
 
   -                - 
 
   3               2 
 
   9             59 
 
31 (22%) 61 (42%) 

 
- 
 
96 
 
- 
 
- 
 
- 
 
 
 
96 (88%) 
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women (prevalence 63%). Additionally, women with widespread pain and fibromyalgia reported more 

somatic comorbidities than men did (studies I-IV).  

 

Types of Diagnoses: In studies I and V, the most common diagnoses were nonspecific (prevalence 80% and 

73% respectively; Table 4). In Study IV, nonspecific diagnoses were seen in 22% of individuals in the 

―spine sample‖ and 42% of individuals in the ―extremities sample‖ (Table 4). Type of diagnosis 

(specific/nonspecific) was not related to ethnic background, sex, duration of pain, sick leave, distress, or 

pain intensity in studies I-IV. There were no differences related to the type of diagnosis for psychiatric 

disorders (studies II-III). In Study V, type of diagnosis (specific/nonspecific) was not associated with pain 

intensity or any of the other variables.  

 

4.2 Summary of results of the papers  

4.2.1 Study I 

Waddell signs (WS) were observed in 27% (47/174) of patients, 16% of whom manifested excessive illness 

behaviour. In general, more patients with WS were depressed (OR=4.4; 95% CI: 1.8-11) and experienced 

greater pain intensity (OR=2.9; CI: 1.1-7.7). Normal physical function was observed in two-thirds of the 

patients. Other predictive factors for WS at the clinical examinations were longer sick leave and previous 

full-time sick leave episode(s) (p<0.05). More patients (39%) with a non-Swedish background manifested 

WS than did Swedish patients (17%) (p=0.002). The mean BDI score for patients with a non-Swedish 

background was 26 (SD 13), as compared to 17 (SD 11) for Swedish patients (p<0.001). Moreover, patients 

with a non-Swedish background rated their own pain intensity to be greater than Swedish-born patients did 

(median values 7.5 and 5.0, respectively; p=0.001). There were no associations between WS and sex or age. 

These results show that excessive illness behaviour is related to psychological distress in patients on long-

term sick leave due to CMP.  

 

4.2.2 Study II 

Out of 174 patients, 79% were blue-collar workers, 58% employed, 64% married. The educational level was 

low in 59% of patients, and 46% had a non-Swedish background. No loss of musculoskeletal function was 

found in 67%, and the neck was the most frequent main pain location. Patients with neck pain were more 

often women (prevalence 59% vs. 40% for men), exhibited greater pain intensity, and 99% of them reported 

two or more sites of pain (p<0.05). Among the patients with only orthopaedic assessment (91/174), 56.5% 

exhibited signs of depressed mood (BDI≥13 points). 

Psychiatric assessment: Of 83/174 patients evaluated by orthopaedic surgeon and psychiatrist, 84% (70/83) 

suffered from mental health comorbidity. Depression was the most common comorbidity, especially among 

women (69%) and immigrants (62%). Greater pain intensity and inability to work were commonly seen 
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among patients with depression (p<0.05). The prevalence of mental health comorbidity was higher in 

patients whose main pain location was the neck. 

Assessment of the ability to work: Of 91/174 patients who underwent only the orthopaedic assessment, 48% 

were able to return to work, 51% had partial ability to work ranging from 25-75%, and 1% had no ability to 

work. After orthopaedic and psychiatric assessment, 32.5% (27/83) of patients were unable to return to 

work, and 67.5% (56/83) had a reduced ability to work because of mental health comorbidity. After team 

assessment, the main cause of sick leave changed from a somatic diagnosis to a psychiatric diagnosis in 69% 

of these patients. 

 

161 of the 174 patients reported the use of analgesics, and 55 patients (34%) were using prescribed opioids. 

Of them, 45 (82%) had nonspecific diagnoses. A greater percentage of Swedish patients used opioids than 

patients with a non-Swedish background used them (56% vs. 44%). There were no differences related to the 

use of opioids for age, sex or psychiatric diagnosis. 

 

4.2.3 Study III 

Good agreement (80%) between BDI score and diagnosis of depression made by a psychiatrist was found in 

71/83 patients with common assessment. The sensitivity of the BDI to detect depression was 87.5%. 

Psychiatric illness was diagnosed in 83% (59/71) of patients. 56% of patients were diagnosed with 

depression, and 31% with other psychiatric illnesses. 13% of patients were mentally healthy. Almost 10% of 

all patients had a previous psychiatric diagnosis. According to the positive likelihood ratio, a higher score on 

the BDI (≥13) was 1.6 times more likely to occur in patients with depression. The median BDI score was 26 

in depressed patients and 23 in patients with other psychiatric diagnoses. Undiagnosed psychiatric disorders 

were seen in over 80% of the patients with CMP. 

 

4.2.4 Study IV 

Study IV, examined the psychometric properties of the DAPOS, and showed that its reliability, validity, and 

internal consistency are good, both in patients with CMP and in the control group.  

Reliability: Test-retest reliability was acceptable. High correlations between the items for pretest and retest 

(p<0.01) were found, confirming that the scores on the DAPOS are reliable. Furthermore, the 11-item 

DAPOS demonstrated good internal consistency with highly acceptable alpha scores on all three subscales 

in all samples. However, internal consistency was much better in the patient sample (n=288). 

Convergent validity: Statistically significant correlations were found between DAPOS-D and the BDI 

affective items (p<0.001), and between the DAPOS-A and the selected STAI items (p<0.001).  

Construct validity: All items loaded to their respective factor (construct) in all groups (standardised 

regression weight estimates p-value <0.001; Figure 2), supporting both the internal consistency and the 
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internal structure of the questionnaire. The correlations among the constructs—depression, anxiety, and 

positive outlook—were positive and highly significant, corroborating the construct validity of the 

questionnaire (Figure 2). Moreover, the positive outlook subscale of the DAPOS was independent of both 

the anxiety and depression subscales, and was negatively correlated with scores for depression and anxiety, 

as well as pain intensity. The CFA analyses for the whole population (nongrouped) indicated that the 

DAPOS model met the fit criteria (χ
2
(41, n=444)=53.37; p =0.093; CFI=0.993; RMSEA=0.026). The three 

DAPOS constructs were measurement-invariant with respect to sex (χ
2
(97, n=444)=103.13; p=0.316; 

CFI=0.997; RMSEA= 0.017; Figure 2). Across diagnostic groups, the anxiety and positive outlook scales 

were almost measurement-invariant (χ
2
(123, n=444)=165.00; p=0.007; CFI=0.976, RMSEA=0.048).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Model of the DAPOS for invariance across sex. 

 

 

4.2.5 Study V 

In many patients, back pain began to improve within hours after the onset of the pain episode, and an 

improvement occurred at an almost exponential rate during the first 2-3 days. 35% of patients claimed that 

their LBP started while they worked. The majority of patients (76%) returned to work directly after their 

clinical examinations, and all returned to work within 8 days. At baseline, there were no differences between 

the ―Stay active‖ and the ―Adjust activity‖ groups with regard to the reported cause of LBP, occupation, 

pain intensity (VAS), disability, or fear of movement (p>0.05). However, there were differences between 

the groups with regard to DAPOS-D and DAPOS-A scores, which were higher for patients in the ―Stay 

active‖ group.  
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Figure 3. The effect of treatment advice (―Stay active‖ vs.―Adjust activity‖) in interaction with depressed mood 

(DAPOS-D>9) on pain intensity (NRS) over time. NRS: Nonverbal Rating Scale (0-10). The figure shows the median 

of the scores of NRS (25
th
-75

 th
 percentiles) per day. 

 
 

Follow up: Pain and its related disability disappeared in almost all patients with acute LBP during the 7-day 

follow up period (p< 0.001; Figure 3, Table 5). For all patients, step count increased over time (p<0.001; 

Table 7, Figure 5). According to the LMM, pain-related disability over time was associated with the type of 

treatment advice (p<0.01; Table 5-6). Patients in the ―Stay active‖ group reported higher scores for pain-

related disability and pain intensity than patients in the ―Adjust activity‖ group, especially in the first three 

days of follow-up (Figure 3, Table 5-6). 

 

Table 5.  Model for pain-related disability across time according to the linear mixed models (LMM).  

 

 

 

 

 

 
 
 

†
Women as the reference group; 

&
―Adjust activity‖ advice as the reference group  

*Significant at p<0.05 

 

 

 
 

Effect on DRI (0-100) Estimate, β Standard 
error 

     p 

Intercept 10.89       10.64    0.31 

Sex
†
 5.77        4.09    0.16 

Intervention group
&
 32.11      11.15    0.005* 

Age  0.37        0.17    0.04* 

DAPOS-D  3.27        0.10    0.004* 

Days -5.08        0.46 <0.0001* 

DAPOS-D* intervention group† -3.96        1.47    0.008* 
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Table 6. Differences in least squares means in the scores on the DRI for Days 1 and 4, for DAPOS-D scores, and 
between the intervention groups in patients with acute severe LBP. 

  

**Significant at p<0.0001; 
@

Estimates were calculated based on a mean age of 42.4 years for Day 4, and adjusted for 

sex, days and for DAPOS-D. Intervention group: The ―Adjust activity‖ group was used as the reference category.  

 
     

The influence of distress: Adjusting for all variables, depressed mood (DAPOS-D) was found to be 

associated with pain-related disability over time (p=0.004). However, this effect interacted with the 

treatment advice (p=0.008) (Table 5). Although pain-related disability decreased in all patients over time, 

average pain-related disability was significantly higher for patients in the ―Adjust activity‖ group than those 

in the ―Stay active‖ group on Days 1 and 4, but only in patients with higher scores for depressed mood 

(DAPOS score >9) (p<0.02; Table 6, Figure 3). The interaction between treatment advice and depressed 

mood in the scores on the pain-related disability (DRI) is illustrated in Table 6.  

 

Table 7. Mixed models calculation (repeated measures, LMM) for daily step count: solution for fixed effects of 
intervention group, time (days), and interaction effects. 

 

 

 

 

 

 
 

 

 

&
Log transformation; 

+ 
Women as the reference group; 

++
 ―Adjust activity‖ advice as the reference group; TSK: 

Tampa Scale, 
+++

TSK_19-26 points
 
as the reference group; * Significance at p<0.05. 

 

 

 

 

Mean DAPOS-D score by percentile, Day 1
 

Effect on DRI score, ―Stay 
active‖ group 

Effect on DRI score, ―Adjust 
activity‖ group  

 
 
DAPOS-D (5 points 25th percentile) 
DAPOS-D (6 points 50th percentile) 
DAPOS-D (9 points 90th percentile) 

Mean difference in DRI 
Estimate, β (SE)

 @ 

53.39 (4.7)
 **

 
52.53 (4.18)

 **
 

49.93 (3.89)
 **

 

Mean difference in DRI 
Estimate, β (SE)

 @ 

40.43 (3.76)
 ** 

43.77 (3.33)
 **

 
53.76 (3.99)

 **
 

Mean DAPOS-D score by  percentile, Day 4  Mean difference in DRI  
Estimate, β (SE)

 @
 

Mean difference in DRI 
Estimate, β (SE)

 @ 

 

DAPOS-D (5 points 25th percentile) 
DAPOS-D (6 points 50th percentile) 
DAPOS-D (9 points 90th percentile) 

38.51 (4.32)
 **

 
37.64 (3.71)

 **
 

35.04 (3.38)
 **

 

24.91 (3.29)
 **

 
28.24 (2.78)

 ** 

38.24 (3.54)
 **

 

Effect on daily 
number  
of steps

&
 

Estimate, 
β

&
 

Standard 
error  

p 

Intercept 
Sex

+ 

Intervention group
++ 

Age 
TSK_27-32

+++ 

TSK_33-37
+++ 

TSK_≥38 
+++ 

Days 
Days squared term  

 8.57 
-0.19  
 0.11 
-0.01 
-0.21 
-0.09 
-0.34 
 0.38 
-0.03 

0.24 
0.10 
0.09 
0.004 
0.12 
0.13 
0.12 
0.05 
0.005 

<0.0001
* 

0.05
* 

0.22 
0.01

* 

0.07
* 

0.49 
0.007

* 

<0.0001
* 

<0.0001
*
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Patient‘s compliance: The mean and median values (crude) for daily step count were consistently higher in 

the ―Stay active‖ group on the first day of follow up and over time (Figure 4). After statistical modeling 

(LMM), the predictions for the mean number of steps were also higher in the ―Stay active‖ group, after 

controlling for all confounding factors. However, the difference did not reach statistical significance in the 

final LMM (Table 7). 

 

The average daily number of steps for men was 17% lower than for women, and younger people were more 

active than older people. Patients who reported traits of fear of movement (TSK ≥38) had significantly lower 

step counts over time, after controlling for all factors, independent of treatment advice (p<0.05; Table 7). 

There was no association between baseline TSK score and either pain intensity or sex. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 4. Daily median number of pedometer steps in patients with acute low back pain in the ―Stay active‖ (n=47) 
and ―Adjust activity‖ (n=52) groups. Dashed lines indicate cut-offs for pedometer-determined levels of physical 
activity in adults (Tudor-Locke, 2004). 

 

 

Physical activity and compliance: Step count increased for the whole group with time (p<0.001). However, 

the ―Stay active‖ group had a greater step count at all times, which seems to reflect compliance with the 

―Stay active‖ advice. After seven days of follow up, patients in the ―Stay active‖ group reached the 

―Somewhat physically active‖ category, defined for the reported step counts for populations without pain.
166

 

In contrast, patients in the ―Adjust activity‖ group reached only the ―Low activity category‖ (Figure 4). 
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4.3 Topic presentation  

4.3.1 Severity and duration of pain  

  

 Table 8. Pain intensity (VRS) scores and multiple pain sites in studies I-IV. 
 

 

1
VRS: Verbal Rating Scale (1-5) Number of patients who completed the pain questionnaire: 

2
the ―spine sample‖, 

n=119/144; 
3
the ―extremities sample‖, n=96/144; 

4
the reference group, n=61/65 patients with pain. 

 
 

―Very severe‖ or ―Severe‖ pain (VRS) was reported by 73% of the patients in studies I-III; in 62% of 

patients in the ―spine sample‖ and 48% of patients in the ―extremities sample‖. In Study IV, patients with 

spinal pain had more pain sites than patients with pain in the extremities had (50% vs. 35%, Table 8). 

Patients in the ―extremities sample‖ and patients in studies I-III with a non-Swedish background reported 

higher pain intensity scores. There were no differences in the duration of pain with regard to sex or ethnic 

background. 

 

Table 9. Quartiles of pain intensity at baseline (VAS) and on (NRS) Days 1, 4, and 7 of the follow up, in patients with 
acute severe low back pain (Study V). 

 

 

 

 

 

 

 

 

1
VAS: Visual Analogue scale (0-100), 

2
NRS: Numeric Rating Scale (0-10); 

3
The numbers vary as some patients did not 

complete the pain intensity estimation in their diaries because of no pain.  

 

 

In patients with acute severe LBP (Study V), the median score for pain intensity decreased from 5.0 to 2.0 

points (NRS) during the seven days of follow up, (p<0.001; Figure 4, Table 9). Among patients with 

baseline VAS scores greater than or equal to 90 points (i.e. quartile 3-4), the scores for pain intensity 

remained higher at the end of the follow up than the scores among patients in the first quartile (4.0 vs. 1.0 

Pain intensity 
(VRS)

1
 

Study I-II 
n (% within the 
group) 

Study IV
(2,3,4)

 
n (% within the group) 

Mean/median 
Very severe 
Severe 
Moderate 
Mild 
None 

4.0/4.5 
30 (19%) 
85 (54%) 
32 (20%) 
11 ( 7%) 
-  

 3.5/4.0 2
2
      3.5/3.0 3

3
     2.0/2.04

4
 

  7 ( 6%)           7 ( 7%)           - 
67 (55%)       39 (41%)        1 (0.5%) 
25 (21%)       35 (36%)      19 (12%) 
20 (18%)       15 (16%)      41(25.5%) 
     -                  -                 96 (62%) 

Pain in several anatomic 
sites 
n (% within the group) 

 
154/174 (88.5%) 

 
72/144(50%)  51/144 (35%)  21/65(32%) 

Pain intensity 
 
 

Baseline Score VAS 
1
 

 
 

                Score NRS 
2
 

 
Day 1 

 
       Day 4      Day 7

 

Quartile 1 (n) 
Quartile 2 (n) 
Quartile 3 (n) 
Quartile 4 (n) 
Overall mean/median 
Total (n)

3
 

62.0 
79.0 
90.0 
>90.0 
72.0/79.0 
   (102) 

4.0              2.0            1.0 
5.0              3.0            2.0 
6.0              4.0            4.0 
10.0            8.0            8.0     
5.0/5.0       3.5/3.0      2.8/2.0 
 (98)             (97)          (69) 
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respectively; Table 9). Higher scores for pain intensity were seen in both patients with a non-Swedish 

background compared to Swedish patients, and for men compared to women, on Days 2 and 3 of the follow-

up (Mann-Whitney U test; p≤0.03). 

 

4.3.2 The influence of psychological distress on pain intensity  

The prevalence of excessive illness behaviour in Study I and of distress, i.e. depressed mood and anxiety, in 

Study IV, was greater in patients whose main pain location was the neck/spine (Table 10). In Study I, 16% 

of the patients exhibited excessive illness behaviour, and the majority of them had chronic neck pain. In 

studies II-III, psychiatric illness was seen in 84% of patients. In Study IV, the prevalence of distress was 

significantly greater for patients with pain in the spine (Table 10).  

 

Table 10.  Summary of the prevalence (%) of excessive illness behaviour (Waddell signs (WS)), depressed mood (BDI 
and DAPOS-D), anxiety (STAI and DAPOS-A), and psychiatric disorders for patients in studies 1-V with different 
main pain locations. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1
n=174, 

2
Beck Depression Inventory (BDI) answered by n=149/174 individuals, 

3
Studies II-III n=70/83  

4
BDI answered by 125 and 74 patients in the ―spine sample‖, and in the ―extremities sample‖, respectively 

5
Depression Anxiety and Positive Outlook Scale (DAPOS) answered by 144 patients in both groups  

6-7
STAI answered by 124 and 74 patients in the ―spine sample‖ and in the ―extremities sample‖, respectively 

8
DAPOS answered by 101 patients; 

9
TAMPA scale (TSK) answered by 97 patients; n.a: not applicable 

 

 

 

 

Main pain location  Neck-
shoulders 
n (% within 
the group) 

Low back  
n (% within 
the group) 

Extremities 
n (% within 
the group) 

All 
locations 
n (% of the 
total) 

Studies I-II  
Excessive illness behaviour (WS ≥3)

1  

Depressed mood BDI ≥13
2
  

 
16 (9) 
63 (42) 

 
   8 (5) 
28 (19) 

 
  3 (2) 
12 (8) 

 
  27 (16) 
103 (69) 

Studies II-III  
Depression

3 

Other psychiatric diagnoses
3
 

 
29 (35) 
21 (25) 

 
6 (7) 
6 (7) 

 
6 (7) 
2 (2) 

 
41 (49) 
29 (34) 

Study IV  
Depressed mood

 
BDI ≥13

4 

Depressed mood DAPOS-D ≥9
5 

Anxiety DAPOS-A ≥5
5 

Anxiety STAI S ≥35
6 

Anxiety STAI T ≥35
7
 

 
 

 
54 (43) 
63 (44) 
77 (53) 
72 (58) 
70 (57) 

 
12 (16) 
44 (30) 
40 (28) 
33 (44) 
30 (40)  

 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 

Study V 
Depressed mood DAPOS-D ≥9

8 

Anxiety DAPOS-A ≥5
8 

Fear of movement TSK >38
9
 

 
 
 

 
35 (35) 
27 (27) 
22 (23) 

  
35 (35) 
27 (27) 
22 (23) 
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In Study IV, participants with a non-Swedish background reported higher scores on the DAPOS-D than the 

Swedish patients (the mean/median values for patients with a non-Swedish or Swedish background were 

10.0/9.0 and 8.4/7.0, respectively), and on the DAPOS-A (mean/median values 6.4/5.0 vs. 5.2/4.0). In Study 

V, scores on the DAPOS-D and TSK were also higher for participants with a non-Swedish background than 

they were for those who were Swedish.  

 

In Study V, patients with higher scores on the DAPOS-D (>9 points) and with the treatment advice ―Adjust 

activity‖ had 1.93 times excess of risk (RR=1.93; CI: 0.77–4.85) of continuing to suffer greater pain-related 

disability (DRI ≥32 points) compared to patients with higher scores on the DAPOS-D (>9 points) with the 

treatment advice ―Stay active‖ (Table 11), at four-day of follow up. Similar results were found regarding 

anxiety (DAPOS-A >6 points). In addition, the highest DRI scores were observed for patients with the 

lowest scores on the DAPOS-PO (≤10 points), i.e. with a less positive attitude, in the ―Adjust activity‖ 

group, compared to patients with the lowest scores on the DAPOS-PO (≤10 points), in the ―Stay active‖ 

group, on Days 1 and 4 of the follow up (Table 11).  

 

Table 11. Comparison of the mean DRI scores at baseline and on Days 1 and 4 and scores on the DAPOS-D,  
DAPOS-A, and DAPOS-PO, in the two groups in Study V. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DAPOS: Depression, Anxiety and Positive Outlook Scale. Cut-off: DAPOS-D, >9 points, which was the 90th 

percentile (5-25 points); DAPOS-A, <6 points, which was the 90th percentile (5-15); DAPOS-PO ≤10 points,  

which was the 15 percentile (5-15).  Ninety-one patients completed the DAPOS questionnaire. 

 

 

DAPOS DRI 

baseline 

Mean (SD) 

DRI Day 1 

Mean (SD) 

DRI Day 4 

Mean (SD) 

Number 

n 

―Stay active‖ advice     

DAPOS-D≤9 75  (16) 55  (19) 37  (22) 36 

DAPOS-D>9 71  (19)  48  (25) 33  (18) 7 

―Adjust activity‖ advice     

DAPOS-D≤9 66  (24) 47  (22) 29  (19) 42 

DAPOS-D>9 87    (8) 70  (12) 57  (21) 6 

―Stay active‖ advice     

DAPOS-A≤6 75 (17) 55  (19) 37  (22) 35 

DAPOS-A>6 73 (16) 47  (24) 31  (18) 8 

―Adjust activity‖ advice     

DAPOS-A≤6 68  (23) 47  (21) 30  (18) 43 

DAPOS-A>6 78  (23) 68  (25) 50  (38) 5 

―Stay active‖ advice     

DAPOS-PO≤10 70  (21) 47  (18) 41  (18) 10 

DAPOS-PO>10 76  (15) 56  (20) 35  (20) 33 

―Adjust activity‖ advice     

DAPOS-PO≤10 83  (20) 62  (23) 49  (23) 5 

DAPOS-PO>10 67  (23) 48  (22) 30  (22) 43 
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4.3.3 Disability related to pain intensity, pain duration, and pain location 

In studies I-III, the degree of sick leave was significantly associated with higher pain intensity scores, the 

number of pain sites, while a reduced ability to work was more common in neck pain. However, higher pain 

intensity scores were partially associated with longer periods of sick leave, and not associated with the 

duration of pain (Tables 10- 12). In Study IV, patients in whom the main pain site was the spine had longer 

periods of sick leave compared to patients whose main site of pain was another location (Table 2). Among 

the patients with spine pain, the duration of sick leave was positively associated with pain intensity (p<0.05) 

(Table 12). 

 

In Study V, baseline VAS scores were significantly negatively correlated with the duration of sick leave 

(days), i.e. lower baseline VAS score was associated with a shorter period of sick leave (p<0.05).  

 

Table 12. Correlations between pain intensity and excessive illness behaviour (Waddell signs), depressed mood (BDI 
and DAPOS-D), anxiety (STAI and DAPOS-A), number of pain sites, and sick leave in studies I and IV (the ―spine 
sample‖). 

 

 

 

 

 

 

 

 

 

 

 
**Pearson’s correlation coefficient significant at p<0.01 (2-tailed test) 

*Pearson’s correlation coefficient significant at p<0.05 (2-tailed test)  

1
Excessive illness behaviour: Waddell signs; 

2
BDI: Beck Depression Inventory  

3
Depression Anxiety and Positive Outlook Scale (DAPOS): DAPOS-D subscale,  

4
DAPOS-A subscale, 

5
Anxiety: STAI S, 

6
Anxiety: STAI T 

 

4.3.4 Disability related to distress 

In Study I, excessive illness behaviour was associated with self-perceived disability and inability to work. In 

Study II, inability to work was more commonly seen in patients suffering from psychiatric illnesses.  

In Study V, rates of pain-related disability decreased during the 1-week follow-up period (p<0.01); 

however, patients with depressed mood exhibited more pain-related disability in combination with the 

treatment advice ―Adjust activity‖ over time (Tables 5-6). 

Patients with CMP Pain intensity 
(VRS) 

Study I-II  (n=174) 
Waddell signs

1 

BDI
2 

Number of sites of pain 
Pain duration 
Sick leave duration 
Sick leave degree 

 
     0.220** 
     0.349** 
     0.282** 
     ns 
     ns 
     0.238** 

Study IV (n=144) 
BDI

2 

DAPOS-D
3 

DAPOS-A
4 

STAI S
5
  

STAI T
6
 

Number of sites of pain 
Pain duration 
Sick leave duration 

 
     0.442** 
     0.380** 
     0.414** 
     0.332** 
     0.370** 
     0.090 
     ns  
     0.203* 
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5 GENERAL DISCUSSION 
 

The explanation and prediction of the participants‘ experiences of pain and consequent disability form the 

cornerstone of this thesis. This work confirms that psychosocial factors play a central role in the 

prolongation of pain, especially of spine pain. The biopsychosocial approach used in this thesis might enable 

patients at risk of developing spine pain-related disability to be identified.  

I will now address the questions posed in the introduction (Page 6): 

 

 Can the presence of physical symptoms/organic signs alone explain the duration of sick leave 

in CMP, and pain-related disability in acute musculoskeletal pain? 

 How strong is the association between physical symptoms/organic signs and the prolongation 

of pain in patients on long-term sick leave due to CMP, and disability, in both acute 

musculoskeletal pain and CMP? 

 

5.1 Physical symptoms that explain pain prolongation, pain intensity, and disability 

The results presented here show that the main pain location and the presence and extent of physical signs 

(number of pain locations) are not correlated with the duration of CMP. It is important to keep in mind that a 

correlation does not imply causality. However, Studies II-III show that multiple pain sites were associated 

with worse pain intensity and diminished physical function. Previous studies have found moderate 

correlations between the number of pain sites and disability, pain severity, and the tendency to focus on and 

report physical symptoms.
167

 The presence of multiple pain sites as a physical comorbidity was frequently 

seen, especially among patients whose main site of pain was the neck (studies I-IV). The results presented in 

this thesis agree with the postulation that isolated neck pain is extremely rare.
7,168

 Pain in multiple sites is 

typically regarded as comorbid to single-site pain,
169

 and it is more severe and disabling than single-site 

pain.
170

  

 

The rating of pain intensity decreased over time in acute LBP (Study V), which probably mimics the natural 

course of acute LBP. However, patients with the highest baseline scores for pain intensity continued with the 

highest scores on pain intensity during, and at the end of the follow up.  

 

Regarding pain location, patients with pain in the spine were more likely to report ―Severe‖ or ―Very 

severe‖ pain intensity than patients with primary pain in another location (Table 8, and Studies I-IV). The 

prevalence of chronic neck pain was 59% in patients on long-term sick leave (Study II), 9.7% in the spine 

group, and 9.5% in the reference group (Study IV). The prevalence of chronic neck pain in the general 

population in Sweden is in the range 9 to 22%.
37,171

 The prevalence in other countries is between 24 and 
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60% .
50, 172, 173

  

 

There were no differences in the duration of chronic or acute pain according to sex or ethnic background. 

The results presented here show that women and patients with a non-Swedish background experience greater 

pain, which agrees with previous Swedish research.
174-175

 Other reports, however, present contradictory 

results relating to pain severity as a prognostic factor for the chronicity of pain in patients with neck pain 

and LBP.
176-178

 These results indicate that the predictive value of pain intensity varies, which agrees with the 

results presented in this work.
20, 86, 179

  

 

5.1.1 Pain analyses: characteristics and effect on disability  

The physical symptoms/signs (pain intensity, pain characteristics, number of pain sites, type of diagnosis) 

did not explain the duration of long-term sick leave in the patients studied in Studies I-III. The duration and 

degree of disability was related to other factors in most of those who received a psychiatric evaluation. 

Additionally, pain intensity was positively associated with longer periods of sick leave in Study IV, in the 

―spine sample‖ (Table 12). A clinical implication of the relationship between pain intensity and disability is 

the impact that the duration of sick leave will have on the recovery of patients with CMP. For instance, the 

preoperative duration of sick leave is the main predictor of both subjective and objective outcomes in 

patients with disc herniation who receive surgical treatment.
180

 Furthermore, higher baseline VAS scores 

were correlated with sick leave in Study V. In this study, 93% of patients returned to work within a week of 

the onset of acute LBP, which agrees with previous results.
181

 

 

In summary, chronic spinal pain, independently of the type of diagnosis (specific or nonspecific), is 

associated with multiple pain sites, greater pain, longer periods of pain, and occurs more frequently among 

women. A significant number of patients with CMP have somatic comorbidity, which contributes to 

substantial disability. We can conclude that a particular combination of parameters rather than a single 

physical sign, explains the prolongation of pain and disability in these patients.  

 

5.2 Psychosocial factors that explain pain prolongation, pain intensity, and disability 

Psychological factors are associated with intensity of pain (Studies I-V, Table 5-12). The identification and 

modification of psychosocial factors should be an aim in the management of nonspecific CMP.
182-184

 There 

are people in the primary healthcare system who are experiencing distress and suffering from nonspecific 

CMP who share the same, or almost the same, psychological profile as patients with other chronic diseases. 

28
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5.2.1 Excessive illness behaviour 

Excessive illness behaviour compromises an important construct that is relevant in the maintenance of CMP. 

38,116
 Objective physical findings that support their complaints of pain are absent for many patients with 

orthopaedic complaints, and the intensification of their illness behaviour may lead to avoidance behaviour. 

120
 One quarter of patients on long-term sick leave in Study I exhibited WS, indicating emotional or 

psychological distress. Excessive illness behaviour was unrelated to age and was unrelated to loss of 

physical function, but was related to depressed mood, higher self-rated disability, and greater pain intensity. 

These results are consistent with those of other studies, which have shown that between 12 and 36% of 

patients with chronic neck and low back pain exhibit excessive illness behaviour.
38

 Excessive illness 

behaviour is a major factor concluding that a patient with CMP is dysfunctional.
117,185

 

 

5.2.2 Mental health comorbidity 

Psychiatric evaluation of patients on long-term sick leave (studies II-III) revealed a high prevalence (84%) of 

unrecognised/untreated mental health comorbidity. However, 56% of patients who only underwent an 

orthopaedic evaluation in Study II suffered from depressed mood (BDI ≥13 points), while 43% of patients 

from the spine sample in Study IV did so. Individuals with high levels of pain, illness, social and work 

inactivity and other psychological stressors are more liable to experience pain prolongation and disability. 

186-189
 Half of the participants who underwent psychiatric evaluation (studies II-III) were non-Swedish 

patients who were affected by various psychiatric disorders, which agrees with previous Swedish findings. 

190
 Women with CMP, especially those with spine pain (studies II-III), suffered from mental health 

comorbidity, particularly depression, more often and this also agrees with previous results.
46,58

  

 

5.2.3 The effect of distress on pain intensity 

The intensity of both chronic and acute pain was associated with psychological distress. Half of the patients 

with CMP were in a depressed mood, and these patients experienced the greatest pain intensity. Damush et 

al. found that depression and pain severity in CMP have different effects on self-management practices.
191

 

They showed that the severity of depression is a significant barrier to patients‘ self-involvement in the 

management of pain. 

 

Furthermore, this thesis shows that, although pain intensity decreases over time in acute LBP, it can be 

negatively influenced by distress. The treatment advice ―Adjust activity‖ also affects acute LBP negatively. 

This result suggests that distress in combination with physical inactivity may play a more important role 

than pain intensity alone in predicting the duration of acute LBP. A large cohort study has shown that initial 

pain intensity predicts the duration of pain experience, that the initial level of disability predicts long-term 

disability, and that the presence of depression initially in the course predicts later depression among patients 
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with acute LBP.
176

 The work presented here supports all of these conclusions. A minority of patients in 

Study V with LBP exhibited fear of movement. Other studies have shown that patients with LBP and fear of 

movement develop CMP.
119,120

 However, relationships of fear, anxiety, and depression with physical 

function have also been observed among patients with knee osteoarthritis.
192

  

 

5.2.4 The effect of distress on disability  

Greater experience of pain-related disability was observed with time in patients with LBP who experienced 

depressed mood (DAPOS-D >9) and who were given the treatment advice ―Adjust activity‖. 

A more intense experience of pain was often associated with disability and a higher degree of sick leave 

(studies I-III). Psychiatric disorders among patients on long-term sick leave have been frequently 

unrecognised due to a lack of multidisciplinary team assessment, and a lack of training in how to apply 

guidelines for assessing the ability to work in CMP.
57,193

 As a consequence, diagnoses and levels of work 

ability have been difficult to establish for these patients.
194

 Furthermore, women with CMP were most likely 

to remain on long-term sick leave due to mental health comorbidity. This emphasises the need to investigate 

other factors in nonspecific spine pain, as others have also pointed out.
195

 Moreover, long-term sick leave is 

considerably more common in patients with lumbar disc herniation than it is in, for example, patients with 

pain in the knee.
180,196

 

 

In summary, the results suggest that pain intensity, duration of sick leave and an inability to work are 

associated with psychological distress in CMP (studies I-IV). Distress in acute severe LBP affects pain-

related disability, in the presence of low physical activity, in the short- time (Study V).  

 

5.3 Patient’s compliance and physical activity in acute LBP 

Patients with acute severe LBP tended to comply with the treatment advice, ―Stay active‖ or ―Adjust activity 

according to pain‖, despite the fact that the advice to ―Stay active‖ initially had a negative effect on pain-

related disability. Over time, the step counts reported by the ―Stay active‖ group increased to a greater extent 

than those reported by the ―Adjust activity‖ group. This tendency was especially clear during the final two 

days of the follow-up. However, some patients with a greater experience of pain avoidance (TSK≥38) were 

more likely to report lower step counts, independently of the advice they received. Furthermore, all subjects 

in the ―Stay active‖ group, even those with a depressed mood, became physically more active, something 

not seen in the ―Adjust activity‖ group. Patients in the ―Stay active‖ group were encouraged to be as active 

as possible and to continue with normal daily activities. Some of them continued with sports, exercise, and 

work activities, which may explain their greater scores for pain intensity and pain-related disability related 

to movements in which the spine is actively involved, especially during the first three days of follow up 

(Figure 3). Previous studies have shown that pedometer users significantly increase their physical activity 
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when given a step goal. However, this conclusion is based on data from different periods of time and from 

different populations.
197

 Most of patients included in Study V were satisfied with the attention and treatment 

they received. Patient satisfaction is the most important condition for compliance with advice and in the 

evaluation of the effectiveness of treatment.
198

 It is probable that the extensive physical examination, careful 

evaluation, and ―coaching‖ given during the first week after the acute phase were convincing, and made the 

subjects in both groups receptive to the different treatment advice. Informing the patient about clinical 

findings, and reassuring patients that they do not have a serious disease and that their prognosis is generally 

favourable, play an important role in the management of acute severe LBP.
199

 All patients returned to work 

within 8 days.  

 

The mechanisms by which patients cope with nonspecific LBP are determined by several factors some of 

which are not related to physical pathology. Such factors include the experience by the patient of distress, 

and the attitudes and advice of healthcare givers.
140-146,200-202

 A positive attitude motivates patients to return 

to work early and stimulates recovery.
203

 The work presented here shows the importance of adopting a more 

biopsychosocial and less biomedical approach to LBP and CMP in general, as others have previously 

shown.
184, 204

  

 

5.4 Methodological considerations: strengths and limitations 

5.4.1  Epidemiological considerations 

The design of an epidemiological study must be appropriate for achieving the objectives, and the selection 

of the subjects should ensure that the results are valid. The patients included in studies I-III constituted a 

group that had been selected by the Social Insurance Office and the results obtained from this group cannot 

be extrapolated to general healthcare settings. They can, however, be extrapolated to other specialised units 

in Sweden that assess medical conditions and the ability to work. These studies provide specific information 

and identify factors that are asociated with long-term sick leave due to CMP, but they do not prove causality. 

Thus, mental health comorbidity may cause CMP, or it may be caused by CMP.  

The majority of participants in Study V working at private manufacturing companies were men (72%). The 

proportions of men and women and the proportions of blue-collar and white-collar workers in our study 

corresponded to the proportions employed at the companies involved. The main advantage of an RCT is the 

possibility of calculating relative risk. The calculated RR for disability after one week in this study may be 

applied to any other population working in similar conditions. Moreover, bias in the distribution of 

confounders was avoided by randomisation and blinding, and by following strict inclusion/exclusion criteria, 

thus ensuring that the results have internal validity. Results from RCT studies can, however, be biased by 

volunteer bias. 
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5.4.2  Considerations when applying statistical models in clinical studies 

Research may have clinical significance even if statistical significance is not reached. The power of Study V 

was affected by the small sample size, and this was probably the main cause of the failure to reach statistical 

significance when comparing the treatment groups in the final linear mixed models. The target recruitment 

number was 66 patients per group, which, it had been estimated, was required to achieve sufficient statistical 

power. However, it was not possible to achieve this number because of our strict definition of acute severe 

LBP. Nevertheless, the mean daily step count was consistently higher in the ―Stay active‖ group than it was 

in the ―Adjust activity‖ group. Missing data and loss to follow-up can substantially reduce the sample size in 

a longitudinal survey, particularly if observations are made on more than two occasions.
158,205

 It cannot be 

excluded that a type II error has occurred.
4
 The majority of the patients who did not report pain intensity and 

related disability for Days 6 and 7 in the diary explained that it was because they were free of pain and they 

did not need to report it. 

 

5.4.3  Considerations regarding the usefulness of self-report questionnaires  

Pain and distress questionnaires 

Pain and distress are hypothetical constructs and are not directly observable. They can be measured only 

indirectly through subjective scores. Such scores reflect personal experiences of pain, and measure much 

more than a purely physical sensation. They can be inflated or diminished by such factors as the intensity of 

the person‘s interest, social requirements, and the spontaneous reaction of the person to the questions.
206, 207

 

Nevertheless, a number of studies have demonstrated that self-report questionnaires can accurately measure 

functional status.
158

 Pain is a multidimensional phenomenon, and assessment of mood is necessary to 

identify sources of hindrance in people suffering from CMP. Most of the assessment instruments used to 

measure depressed mood, however, have not been designed for populations with CMP.
208,209

  

 

Validity of scores from a measuring instrument 

The agreement between the BDI instrument using a cut-off of 13 and the structured clinical interview for 

DSM disorders was 80% (Study III). The BDI cut-off was based on previous recommendations regarding 

the adequacy of the BDI cut-off for patients with CMP.
210

 The prevalence of depression determined by the 

BDI instrument in the ―spine sample‖ (43%) was very similar to that determined by the DAPOS (44%) 

(Table 9). Half of the patients in the ―extremity sample‖ did not complete the questionnaires (BDI/STAI), so 

we could not compare the prevalence of distress assessed by these instruments. These results agree with 

previous research suggesting that a BDI cut-off stricter than the original one of 10 points should be used.
211
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Table 13. DAPOS scores for the different populations. 

 

 

 

 

 

 

 

 

 

 

 

 

  

1
Depression Anxiety and Positive Outlook Scale (DAPOS): DAPOS-D depression subscale; DAPOS-A, anxiety 

subscale, DAPOS-PO positive outlook subscale; 
2 

Patients with CMP from two separate centres, a pain-management 

clinic (n=190) and a self-referral outpatient osteopathic clinic (n=204); 
3
Patients with CMP from a pain-management 

clinic (n=83); 4
Patients with CMP from two different clinical settings—a general orthopaedic setting (n=144) and an 

occupational orthopaedic setting (n=144)—and a control group (n=161); 
5
Patients with acute LBP (48 patients in the 

―Stay active‖ group and 53 in the ―Adjust activity‖ group) 

 

Cross-cultural validation of the DAPOS, Study IV 

Many questionnaires used in research are not validated after translation into another language in which they 

will be used. We have cross-validated the DAPOS in the Swedish language before carrying out the work 

presented here. The theoretical structure of the original DAPOS is valid also for the Swedish version. Scores 

on DAPOS for patients with CMP were similar to those reported previously in patients with CMP.
154,212

 

Furthermore, participants in the reference group in Study IV, as well as the participants in Study V, reported 

(as expected) the highest scores on the DAPOS-PO. This confirms the utility of the scale in measuring 

distress and positive affect in a concise manner in a Swedish cultural setting (Table 13).  

 

Structure invariance of a measuring instrument 

An instrument that shows measurement invariance or equivalence in its structure can be applied across 

different populations because construct validity is ensured. In this work, only measurement invariance was 

reported. The DAPOS was designed to be used in patients with CMP, and thus we can be even more sure 

that its construct validity is valid.
212

 The DAPOS subscales are equivalent with respect to sex, and thus the 

DAPOS assesses the three constructs in the same way in both women and men. It is important to remember 

that the diagnostic groups were chosen arbitrarily, based on the main site of pain. This probably explains the 

             Subscale
1
 

 
Study  

DAPOS-D
 

Mean (SD) 
DAPOS-A

 

Mean (SD) 
DAPOS-PO

 

Mean (SD) 

 
Pincus Study, 2004

2 

Osteopathic clinic sample 
 
Pain management sample 

 
 
8.6 (3.4) 
 
12.4 (5.3) 

 
 
5.3 (2.6) 
 
7.6 (3.7) 

 
 
11.8 (2.4) 
 
9.3 (2.9) 

 
Pincus Study, 2008

3 

Pretest 
Posttest 

 
 
12.2 (5.1) 
9.6 (4.1) 

 
 
7.5 (3.7) 
5.9 (2.9) 

 
 
8.0 (3.2) 
10.2 (2.5) 

 
Study IV

4 

Spine sample 
Extremities sample 
Control group 

 
 
9.2 (4.5) 
7.9 ( 3.7) 
8.3 (2.8) 

 
 
6.1 (3.5) 
4.8 ( 3.1) 
4.4 (1.7) 

 
 
9.9 (3.2) 
11.3 (2.9) 
12.5 (2.5) 

 
Study V

5 

―Stay active‖ group 
―Adjust activity‖ group 

 
 
7.7 (2.6) 
6.7 (2.2) 

 
 
4.2 (1.6) 
3.6 (1.2) 

 
 
12.1 (2.0) 
12.8 (1.6) 
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results presented here regarding partial invariance across diagnostic groups. Invariance across sex or groups 

based on site of pain has not previously been reported, and thus there are no results to compare with the 

results in this thesis. Pincus has reported that some patients find Item 11 difficult to answer,
212

, and, indeed, 

some of the patients in the ―spine sample‖ also found this. 

 

Construct validity, representativeness, and generalisability of the DAPOS 

Confirmatory factor analysis (CFA) considers the covariance of the scores. Thus, results from CFA are valid 

and may be generalised. The results from the DAPOS obtained in Study IV can probably be generalised to 

all other patients with CMP in orthopaedic settings in Sweden. Furthermore, information on distress/positive 

affect obtained from the control group can be extrapolated to the population from which the controls came. 

Scores on the DAPOS in the control group were compared with scores on the DAPOS in patients with acute 

LBP (Study V; Table 13). In both groups, the mean/median values for the scores for each subscale were very 

similar. This information may be used for international comparisons of further normative DAPOS data. The 

results presented here confirm the usefulness and validity of the scale and agree with previous results.
212

 

DAPOS measures distress and positive outlook in patients with CMP: it is quick to apply and has excellent 

construct validity. Screening for distress in patients with CMP can help to identify those patients with 

mental health comorbidity who need to be referred for further psychological or psychiatric evaluation and 

treatment.  

 

5.5 Clinical and research implications 

5.5.1  Patients with CMP in focus  

The work presented here has confirmed that CMP is a complex multidimensional problem. Understanding 

this complexity is vital for individualised treatment and for determining how treatment goals can be 

identified in the best way for each patient on long-term sick leave due to CMP. These aspects have been 

discussed in previous research.
213,214

 The findings of this thesis show greater pain and long-term disability 

among patients with nonspecific CMP, many of whom were unemployed, women and immigrants, and of 

whom half had undiagnosed mental health comorbidity. These findings suggest the need to focus on a target 

evaluation/treatment of these patients. Screening and diagnosis of mental health comorbidity should be 

incorporated into the pain analysis routine in primary healthcare and insurance medicine to detect hidden 

illness and treat it accordingly. Models for the management of acute back pain and CMP are condensed in 

existing recommendations and guidelines for the management of pain, and they are supported by different 

approaches.
147,198,213

 They highlight the need to improve interpersonal, behavioural, and cognitive evaluation 

at the primary healthcare, to interrupt the prolongation of pain.
213-215

 Furthermore, the guidelines describe 

flows to address the multi-professional stepwise management of patients with nonspecific pain, especially in 
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the spine.
147,199

 They take into account the implications for clinical practice, since mental health comorbidity 

affects pain intensity and the level of sick leave taken by patients with CMP. 

 

5.5.2  Patients with acute severe LBP in focus 

The results of this thesis confirm the usefulness of the ―Stay active‖ advice and of returning early to work. 

The main contribution of this work is the early identification of the signs of depressed mood and fear 

avoidance in patients with acute severe LBP, which, over time, leads to passive/avoidance behaviours in 

some patients.  

 

The ―Adjust activity‖ advice has a negative short-term effect on pain-related disability in patients with 

distress, and thus focusing on activity rather than pain should help patients with acute severe LBP to cope 

with their pain and to continue to be as active as possible. Screening for distress in patients with acute LBP 

may help to target patient self-management and to develop short-term target plans that prevent pain 

prolongation and disability. A comprehensive pain management regimen with an interdisciplinary team, 

offering evaluation, information, advice, and treatment, may play an important role in the first contact with a 

patient with acute severe LBP. Consequently, an effective way to prevent the development of long-lasting 

problems is to support acute LBP patients who demonstrate signs of distress, particularly when nonspecific 

pain is of concern.  

 

This work shows that a successful short-term outcome can be expected if the advice ―Stay active‖ is 

followed. 

 

5.6 Ethical considerations 

5.6.1 The long-term use of opioids for the relief of nonspecific CMP  

Important clinical issues, such as physical dependency, tolerance, cognitive dysfunction, abnormal pain 

sensitivity, and dysfunction of the immune and reproductive systems, may be sufficient reasons to limit the 

long-term use of opioids for the relief of nonspecific CMP in primary care, as previously recommended.
97

 

Whether or not to continue with oral opioid therapy for CMP is controversial.
103

 Opioids are not 

recommended as the first-line treatment to relieve pain in acute LBP.
199

 Adverse effects such as dependence, 

tolerance, and addiction occur in patients with CMP who receive opioids.
96,217

  

It is important to highlight two points regarding the management of CMP. First, long-term oral opioid 

therapy is not recommended, according to international guidelines, for patients with nonspecific CMP due to 

the known side effects.
103,199,217

 Second, recovery is not possible in patients with unrecognised mental health 

comorbidity, while oral opioids are being consumed. 
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5.6.2 Women with chronic pain in focus  

The International Association for Study of Pain recognises that women report more pain than men, and that 

sex and gender differences in pain experience can guide the clinical management of pain.
219

 In orthopaedics, 

for example, low-energy vertebral compression fracture has been regarded as a condition with a relatively 

good prognosis. However, detailed studies showed that women aged 40-85 years reported much worse 

functional limitation, pain, and quality of life one year after the acute fracture than men did. This 

contradicted the prevailing belief of a benign prognosis in the great majority of patients with such 

fractures.
220

 We have shown that mental health comorbidity is higher in women than in men with CMP, in 

agreement with previous results.
221

 A clear gender difference with respect to chronic back pain, has been 

previously reported, with more women than men being affected by this condition.
221

 It has been postulated 

that women with chronic pain struggle to convince physicians that their pain is real.
54

 The expression ―to be 

taken seriously and to be believed‖ should contribute to understanding the patient‘s experience of CMP, and 

thus improve the physician‘s ability to treat pain in all patients. 

 

5.7 Conclusions  

This thesis demonstrates the association between psychological factors and both pain intensity and 

disability, in both acute severe LBP and CMP. It highlights the need for routine screening for distress in 

these patients, in both primary healthcare and insurance medicine, to give a better understanding of CMP 

and more accurate evaluation. 

The early identification of distress and fear of movement, and giving the advice to ―Stay active‖ early in the 

episode of care, may prevent pain-related disability in patients with acute severe LBP.  

 

Study I: Excessive illness behaviour is associated with psychological distress in patients on long-term sick 

leave due to CMP. Looking for illness behaviour during consultation is useful for targeting other factors that 

may be important in estimating function and diagnosing symptoms.  

 

Study II: Both somatic and mental health comorbidity are commonly seen in patients on long-term sick 

leave due to CMP. The ability to work and level of sick leave in these patients is often determined by 

undiagnosed psychiatric comorbidity; not solely by the orthopaedic complaint. Diagnosis of mental health 

comorbidity changes the cause of the inability to work from somatic to psychiatric. 

 

Study III: The sensitivity of the BDI is good enough to enable the orthopaedic surgeon to detect symptoms 

of depression when other psychiatric assessments are not available. The prevalence of undiagnosed 

psychiatric disorders is high (84%) in patients on long-term sick leave due to CMP.  
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Study IV: The Swedish version of the DAPOS screens distress and positive outlook in patients with CMP 

quickly and with excellent construct validity. This makes it possible to screen for distress to identify patients 

with CMP who may need referral for psychological or psychiatric treatment. 

 

Study V: Pain-related disability is modified differently by distress when patients are given different 

treatment advice. Patients who experience distress and who are advised to avoid physical activities exhibit 

greater pain intensity and disability in the short term. Thus, ―Stay active‖ is the appropriate advice for the 

treatment of acute severe LBP to prevent pain-related disability, even in persons with pronounced distress. 

 

Study V: Treatment advice given in acute severe LBP is complied with. The ―Stay active‖ advice increased 

physical activity in all subjects. However, the level of physical activity was affected by fear of movement, 

independently of the treatment advice.  

  

5.8 Future perspectives 

The following aspects will be important in future pain analysis research that focuses on nonspecific CMP: 

 

 Evaluation of therapy outcomes for nonspecific CMP in terms of a return to work and pain 

relief in primary care settings 

 Evaluation of the implementation of policies promoting physical activity in special target 

groups with nonspecific CMP, focusing on acceptance and self-involvement in the 

management of pain 

 Investigation of compliance with international guidelines in the management of first-time 

acute LBP, recurrent LBP, and chronic LBP, in primary healthcare, particularly the 

evaluation of the international recommendations for the management of acute and chronic 

spinal pain in Sweden  

 Performance of international comparisons of further normative DAPOS data. 
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6 SVENSK SAMMANFATTNING 
 

Syfte: Syftet var att identifiera faktorer som påverkar upplevelsen av smärta och funktionsförmåga hos 

patienter med akut och kronisk muskuloskeletal smärta (KMS), och att validera den svenska versionen av 

DAPOS-skalan (Depression, Anxiety, and Positive Outlook Scale). Ett ytterligare syfte var beskriva den 

konceptuella strukturen för smärta i rörelseapparaten, ff. i ryggen, och dess hantering i primärvården. 

Metod: I tre tvärsnittsstudier (I–III) inkluderades 174 patienter, varav 51 % var kvinnor och 46 % var icke-

svenska patienter, som var långtidssjukskrivna på grund av KMS. Medelåldern var 45 (23–62) år. Alla var 

sjukskrivna på grund av en somatisk diagnos (M 00–99) och remitterade från Försäkringskassan för en bio-

psyko-social funktionsanalys för bedömning av diagnos och arbetsförmåga. Alla patienterna genomgick en 

ortopedisk undersökning och besvarade följande frågeformulär före läkarbesöket: Verbal Rating Scale 

skattar smärtintensitet, Disability Rating Index skattar egen funktionsförmåga och Beck Depression 

Inventory mäter stämningsläge. Abnormalt smärtbeteende mättes med sex Wadells tecken under besöket hos 

ortoped. Försäkringskassan remitterade 83/174 patienter för en ytterligare psykiatrisk undersökning. I: 

Associationen mellan abnormalt smärtbeteende och kliniskt status, smärtintensitet, depression, egenskattad 

funktionsförmåga, kön, och sjukfrånvarons varaktighet undersöktes (174/174). II: Förekomst av somatisk 

och psykisk samsjuklighet hos patienter i långvarig sjukskrivning på grund av KMS studerades. Patientens 

förmåga att arbeta före utvärderingen jämfördes med förmågan att arbeta a) efter enbart ortopedisk 

bedömning (91/174) och b) efter teambedömning gjord av ortoped och psykiater (83/174). III: Sänkt 

stämningsläge mätt med Beck Depression Inventory (BDI) jämfördes med diagnosen depression fastställd 

av psykiater (71/83). IV: I en valideringsstudie undersöktes de psykometriska egenskaperna hos den svenska 

versionen av DAPOS, 11 frågor, med hjälp av konfirmatorisk faktoranalys hos 288 patienter med KMS och 

161 kontroller. V: I en randomiserad kontrollerad studie av 109 patienter med akut ländryggsmärta 

undersöktes hur stämningsläge, oro och rörelserädsla påverkar smärtintensitet, funktionsförmåga och fysisk 

aktivitet. Följsamheten till rådet "håll dig aktiv" trots smärta jämfört med "anpassa din aktivitet" till smärta 

mättes med hjälp av en dagbok under 7 dagar. I dagboken noterade patienten sin smärtintensitet, 

funktionsförmåga och antal steg per dag mätt med stegräknare. 

Resultat: I: Abnormalt smärtbeteende påvisades hos 27 % av patienterna. De hade högre grad av sänkt 

stämningsläge, högre smärtintensitet och längre sjukfrånvaro.  

II: Nacksmärta var den vanligaste huvuddiagnosen (103/174). Nästan alla patienter (99 %) med huvudsaklig 

nacksmärta hade 2 eller flera smärtlokalisationer. De rapporterade högre smärtintensitet, större egenskattad 

funktionsnedsättning och fler av dem var helt sjukskrivna. Av de patienter som undersöktes enbart av 

ortoped bedömdes 99 %  (90/91) kunna återgå till arbete i olika grad. Av dem hade 56 % sänkt 

stämningsläge (BDI≥13).  
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Av de patienter som genomgick teambedömning hade 84 % (70/83) psykiatriska diagnoser, och 93 % av 

dem hade tidigare odiagnostiserade psykiatriska sjukdomar. Depression var den vanligaste orsaken till 

funktionsnedsättande samsjuklighet, särskilt bland kvinnor och invandrare. 

Av de patienter som genomgick teambedömning hade 63 % (52/83) full arbetsförmåga om den baserades på 

resultaten från fysisk undersökning. Tidigare odiagnostiserad psykiatrisk sjukdom ändrade huvudorsaken till 

oförmåga att arbeta hos 69 % (36/52) av dem. En tredjedel av patienterna rapporterade långtidsmedicinering 

med opioider (55/174). III: Överensstämmelsen mellan BDI och diagnosen depression fastställt av psykiater 

var 80 %. Sensitiviteten var 88 % hos BDI att korrekt identifiera depression hos dessa patienter. IV: Den 

svenska versionen av DAPOS uppvisade god tillförlitlighet och validitet för att mäta stämningsläge, ångest 

och positiv livsinställning hos patienter med KMS. De tre delskalorna av DAPOS var invarianta med 

avseende på kön, dvs. DAPOS fångade på samma sätt stämningsläge, ångest och positiv livsinställning hos 

kvinnor och män. V: Smärtintensitet och funktionsnedsättning minskade snabbt över tid för alla patienter 

med akut svår ländryggsmärta (P<0,001). Alla patienter återgick i arbetet inom 8 dagar. Patienter med sänkt 

stämningsläge (DAPOS-D>9) och som fick rådet "anpassa din aktivitet‖ till smärtan rapporterade högre 

smärtintensitet och funktionsnedsättning följande dagar jämfört med patienter med sänkt stämningsläge som 

fick rådet "håll dig aktiv‖ trots smärta (relativ risk RR=1,93 CI=0,77–4,85). Patienter utan rörelserädsla 

(TSK<38 poäng) uppvisade större fysisk aktivitet, dvs. fler steg, oavsett vilket råd de fick.  

Slutsatser: Att mäta antal Wadells tecken under konsultation hjälper ortopeden att upptäcka andra faktorer 

som påverkar smärtintensitet och sjukfrånvaro hos patienter med KMS. Odiagnostiserad psykiatrisk 

samsjuklighet är vanligt förekommande hos patienter med långvarig sjukskrivning på grund av KMS. BDI 

är ett lämpligt instrument att använda inom somatisk sjukvård för att bekräfta sänkt stämningsläge. Den 

svenska versionen av DAPOS kan ersätta de 61 frågorna från BDI och STAI frågeformulären. Rutinmässig 

bio-psycho-social funktionsanalys av patienter med smärta i rörelseapparaten skulle kunna öka förståelsen 

för denna patientgrupp och möjliggöra andra behandlingsalternativ i primärvården. Vid KMS är de 

psykologiska faktorerna associerade med smärtintensitet, funktionsnedsättning, och arbetsförmåga. Vid akut 

ländryggsmärta påverkar de psykologiska faktorerna smärtintensitet, funktionsnedsättning, och fysisk 

aktivitetsnivå. Rådet "håll dig aktiv‖ trots smärta är det lämpligaste rådet för att undvika smärtrelaterade 

funktionsnedsättning de närmaste dagar hos patienter med akut ländryggsmärta. 

 

Nyckelord: smärtanalys, muskuloskeletal smärta, psykiatrisk samsjuklighet, smärtintensitet, 

funktionsförmåga, ryggsmärta, ländryggssmärta, arbetsförmåga, sänkt stämningsläge oro, följsamhet 
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7 APPENDIX 

 

Personnummer:      

Namn: Yrkesortopeden SU/S 

 

Nedan följer olika erfarenheter som andra patienter delgivit oss. Var vänlig och ringa in lämplig siffra från 1-5 för 

varje påstående. Läs och besvara varje påstående så gott Du kan i Din nuvarande livssituation. 

Nästan        Nästan  

Aldrig                                      hela tiden 

 

1. Jag känner mig misslyckad       1           2           3          4          5 

 

2. Jag får en skrämmande känsla av att något hemskt 

      är på väg att hända        1           2           3          4          5 

 

3. Jag har skuldkänslor        1           2           3          4          5 

 

4. Jag kan skratta och se den roliga sidan av saker 

      och ting         1           2           3          4          5 

 

5. Jag är besviken på mig själv       1           2           3          4          5 

 

6. Jag får en skrämmande känsla, som  

      en klump i magen        1           2           3          4          5 

 

7. Jag känner mig glad        1           2           3          4          5 

 

8. Jag lägger ständigt skulden på mig själv            1           2           3          4          5 

 

9. Jag får en plötslig känsla av panik       1           2           3          4          5 

 

10. Jag ser fram emot saker och ting med glädje      1           2           3          4          5 

 

11. Jag har tänkt på att skada mig själv       1           2           3          4          5 
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