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Introduction  

The present thesis is based on four empirical studies concerning risk factors 
related to musculoskeletal pain (MSP), disability, and sick leave among 
three non-clinical samples of health care staff. At the outset, cognitive, be-
havioural and environmental factors related to MSP were explored. Subse-
quently, the main aim was to identify factors related to the development of 
MSP, among health care staff working in the public sector in Sweden. To 
fulfil the aims, in Study I two interventions based on CB- or conventional, 
symptom reduction principles were conducted among nurses' aides working 
in a home for the elderly. In Study II, a survey was conducted to describe 
factors related to persistent pain and sick leave among staff working in mu-
nicipal health care. In Study III and IV, the focus was changed to registered 
nurses (RNs) working in a hospital. Data for both studies were collected in 
the same sample of RNs  in order to predict outcomes of pain, disability and 
sick leave among RNs over a three-year period.  

MSP is a great global problem in working populations and has economic 
consequences, both for the individual and for society. For the individual, 
MSP has a great physical and psychological impact [1]. For society, MSP 
has a great impact in the form of work absenteeism and disability [2-4]. It is 
related to decreased productivity, high utilization of health services and 
health care. One study [5] showed that about one in ten people develop per-
sistent pain conditions every  year. In Sweden, one of the most common 
reasons for sick and activity compensation has been MSP [6, 7]. Work-
related disorders among persons working in the public sector, most of them 
women, were high during the period 1995 to 2006 [6]. Before 2003, health 
care staff were under-represented in studies of sick leave related to back and 
neck problems [7]. 

In the introduction of the present thesis, the topics of MSP, pain, disabil-
ity, sick leave, prevalence of MSP, health care staff in the public sector, risk 
factors and secondary prevention are presented. After the introduction, the 
empirical studies will be presented.  



 12 

Musculoskeletal pain 
Musculoskeletal pain (MSP) at single or multiple sites of the body is often 
related to musculoskeletal disorders (MSDs). According to Bernard [8], the 
term MSDs refers to “conditions that involve the nerves, tendons, muscles, 
and supporting structures of the body”(pp 10). The terms MSD and MSP [9] 
are used interchangeably throughout studies [10], where MSP is often based 
on self-reported pain and non-clinical examination (diagnostic criteria) [11]. 
Low back pain (LBP), shoulder and persistent widespread pain are the most 
common symptoms of MSP [10]. In the three samples, in the present thesis 
pain symptoms were self-reported and not based on diagnostic criteria. 
Therefore the term MSP will be used.  

Pain 
Pain is a symptom, resulting from a reaction to nociceptive stimuli and af-
fected by physical, psychological, social and existential factors. The Interna-
tional Association for the Study of Pain (IASP) defines pain as follows: 
“Pain is an unpleasant sensory and emotional experience associated with 
actual or potential tissue damage, or described in terms of such damage. Pain 
is always subjective.” [12]. The gate control theory proposed by Melzack 
[13] caused the medical and biological sciences to accept the brain as an 
active system that filters, selects and modulates inputs from the body, e.g. 
sensory inputs and different psychological factors. Different psychological 
factors e.g. cognitions (beliefs) and emotions (fear) have influence on pain 
[14]. 

Pain related to the neck and back can be divided into acute (0 to 3 weeks), 
sub-acute (4 to 12 weeks) and persistent pain (>3 months) [1, 11]. The 
Swedish Council of Technology Assessment in Health Care [11] suggests 
that the term persistent pain be used in clinical contexts instead of the term 
chronic pain. Chronic pain expresses a more negative view of the prognosis. 
In the present thesis, several of the participants in the studies had no pain, 
while several had experienced pain for varyingly long periods of time. How-
ever, the majority of the participants had experienced pain (in the neck, 
shoulders, back and “other pain sites”) for a long time, therefore the term 
persistent pain will be used. Persistent MSP is not normally life threatening, 
but it can cause unimaginable suffering and disability. 
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Disability  
In general, pain is a warning signal and restricts our behaviour [15]. In many 
cases, persons with MSP experience restrictions in their everyday activities 
[16]. The International Classification of Functioning (ICF) defines disability 
as an “umbrella term for impairments, activity limitations and participations 
restriction" pp 2 [17]. Prolonged disability can be a significant problem both 
for the individual and for society.   The negative consequences for the indi-
vidual can be pain, restricted activity and lost wages. The negative conse-
quences for society can be lost tax revenues and decreased work productivity 
[4]. Work-related injuries have been shown to influence perceptions of in-
jury as well as pain and disability [18]. Relationships with co-workers and 
management may also influence pain and disability [15, 19, 20]. One review 
[21] provided strong evidence that work-related factors such as monotonous 
work, poor relationships at work, and low perceived ability to work were 
risk factors for disabling LBP. In Sweden, psychological problems, e.g. 
stress-related reactions, anxiety, and depression, are more common among 
women than men, but women’s disability pensions are related to a greater 
extent to MSP than is the case among men [22, 23]. Both MSP and disability 
are common diagnoses used when granting sick leave [7, 24]. 

Sick leave  
MSP has a great impact on society in several countries in Europe, where the 
costs of sick leave and work disability are enormous [7]. In Sweden, sick 
leave and disability pensions increased substantially in 2003, though to a 
greater extent among women than among men. The difference has also in-
creased over time, and women stand for two-thirds of the sick leave [25]. A 
study of diagnosis-specific sick leave as a risk marker for disability pension 
in Sweden showed that musculoskeletal diseases were the most common 
diagnostic group for both sick leave and disability pension [24].   

According to The Swedish Council of Technology Assessment in Health 
Care [11], the costs for persistent pain in Sweden in 2003 were estimated to 
SEK 87.5 billion, and SEK 7.5 billion (when the patient, e.g., was admitted 
to hospital or another institution) were spent on suffering directly related to 
care. The remaining SEK 80 billion refers to those who have suffered severe 
loss of income due to sickness absence. Work-related factors such as high 
physical workload and bent or twisted positions increase the risk for short- 
and long-term sick leave [7]. Health-related factors such as previous LBP 
disorders have been associated with a higher risk of future sick leave among 
female nurses' aides/assistant nurses not on sick leave [26]. Kivimäki and co-
workers [27] investigated to what extent different factors related to health, 
work and social circumstances were associated with recorded sickness ab-
sence among hospital physicians and a control group consisting of female 
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head and ward nurses. Results showed that all health outcomes were highly 
associated with sickness absence in both groups.  

Prevalence of MSP 
MSP is a frequent health care problem in the working population [16, 28-
30]. Surveys of households in Europe and the US have revealed that over 
one-third of those affected experienced persistent pain [31]. One review [32] 
of studies representing different countries showed that the rates of MSP 
ranged from 2% to 40%. In a study of the prevalence of MSP in Australia, 
results showed that 20% of females and 17% of males reported experiences 
of persistent pain; prevalence was highest in the age group 55 to 59 years 
[33]. A municipal survey [34] conducted in Hong Kong showed that the 
prevalence of pain was 45.9% (2,126 respondents) and that the most com-
mon site of pain was the back. Women reported more pain, especially persis-
tent pain, than men did. In France, occupational disorders of the upper limbs 
were six times higher in 1994 than in 1985 [35]. In a recent study [36] of 
2,685 French persons in the working population, more than 50% had experi-
enced non-specific MSP during the preceding 12 months, 30% during the 
preceding three weeks. In a Finnish survey, 20% of respondents over 30 
years reported MSP [37]. In Scandinavia, MSP is also a significant problem. 
One prospective study [38] from Denmark showed that among 4,000 work-
ers from industrial and service companies only 7.7% were free from regional 
pain at baseline. MSP is also becoming a significant problem in the general 
Norwegian population [39, 40]. In Sweden, from the 1980s to 1995, the pro-
portion of pain problems in the back, shoulders, neck, arms and legs in-
creased [1, 41].One Swedish study [42] of over 3,000 persons from the gen-
eral population showed that 63% reported pain and 40% reported pain last-
ing longer than three months.    

In summary, the above studies have demonstrated that many people in the 
general and working population around the world suffer from pain, often 
from persistent MSP.  

Health care staff in the public sector 
Health care staff in the public sector includes two large occupational groups: 
RNs and certified nurses' aides working either in municipal care, e.g. homes 
for the elderly, or in the county council, e.g. in hospitals. In the present the-
sis, the focus is on nurses' aides working in municipal care and RNs working 
in a hospital.  

It is well known that MSP is an extensive problem among these types of 
occupational groups [19, 26], and several countries listed nurses among the 
occupations that are exposed to the highest risk for MSP [43]. Nurses work 
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in a environment with several factors that can induce organizational stress, 
such as conflicting demands from supervisors and patients and physical de-
mands [43-45]. Problems like this can contribute to MSP and disability 
among the health care staff [19, 46]. Several settings in which RNs work 
have been described as cultures of “quickness”, e.g. acute hospitals, while 
hospice and other palliative care settings have been described as cultures of 
care and “slowness” [47, 48]. RNs working in “quickness” settings have 
experienced lack of time for patient care, unsatisfactory quality of patient 
care, and time pressure. On the other hand, RNs working in “slowness” set-
tings are exposed for longer periods of time to patients who require more 
palliative care. In “slowness” settings, significant others have described 
themselves as more involved in the care [48-50].  

When conducting studies in this area, it is necessary to differentiate be-
tween groups of staff and their settings, because the work and working con-
ditions vary across groups [46]. In general, the main providers of practical 
patient care are nurses' aides, who are frequently exposed to different physi-
cal work-related factors such as manual handling, heavy lifting, moving or 
transferring patients [26]. Repeated daily physical work activities, biome-
chanical strain of the back and manual handling of objects and persons may 
contribute to gradual development of pain [20, 51]. These types of risk fac-
tors also concerned RNs who, in addition to having, e.g., administrative re-
sponsibility, were also responsible for distributing medications to patients.  
   During the period 1995 to 2006, the proportion of work-related disorders 
among Swedish health care staff was high. Several studies, both interna-
tional [33, 40, 52, 53] and national [54, 55], have shown increased risk of 
developing persistent MSP among occupational groups with a shorter as 
opposed to longer education.  

Nursing can be either general, thus performed by all staff within the 
health and medical sector, or specific. In Sweden, with three years’ training 
after high school, RNs’ education is specific. The certified nurses' aides’ 
education is either a one-year course after junior high school or a three-year 
programme that is part of a high school programme. There is also a group of 
unlicensed nurses' aides who assist other nursing personnel.  

In previous decades, nursing has changed in several ways, putting extra 
pressure on nurses [56] and causing nurses to describe their work as stressful 
[57]. However, psychological work factors such as poor job satisfaction and 
high work demands have also been identified as risk factors among health 
care personnel working in the public sector [20, 58].  
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Risk factors  
In the present thesis, risk factors related to the development of MSP, disabil-
ity and sick leave among health care staff were further divided into individ-
ual and environmental factors to get an overall picture of the risk factors. 
Regarding research on risk factors for development of persistent MSP, a 
complex interaction of several factors [1, 11, 59], both physical and psycho-
social [60], must be taken into account. Development from an acute to a 
chronic state is a complicated process, in which psychosocial factors play a 
significant role [59, 61]. The Swedish Council of Technology Assessment in 
Health Care [11] stresses  that our knowledge of which factors contribute to 
the development or maintenance of pain is incomplete. However, persistent 
pain is associated with multiple co-morbid relationships such as individual 
factors, pain, other disorders, psychological, social, work-related, and eco-
nomical factors [11]. However, individual risk factors are further divided 
into, e.g., age, gender, physical factors, psychological factors and life values. 
Environmental factors are divided into work and social factors (see Table 1). 
Physical factors could relate either to individual factors, such as physical 
activities in leisure time, or to environmental factors, such as work-related 
factors, e.g., heavy lifting. 
 
Table 1. Summary of individual and environmental factors described in 
the literature. 
Individual factors Environmental factors 
Demographic factors  Poor job satisfaction 
Physiological factors Poor relationship with work mates 
Fatigue Poor disposition  
Sleep disorders Low job control  
Psychological disorders 
(e.g., anxiety, depression) 

High work demands  

Age Lack of social support  
Gender High stress level 
Ability to cope with pain Monotonous work 
Fear-avoidance beliefs Heavy lifting  
Physical and mental aspects of 
health status 

Repetitive movements and vibration 
Work organization issues 

Life values  Education/occupation 
Previous pain Social relations at work 
 Being on the sick-list 

Individual factors 

Individual factors, such as non-work, demographic or physiological factors, 
etc., have been variously defined and several studies have examined individ-
ual factors as a predictor of MSP [62]. Further, factors such as fatigue, sleep 
[63], and psychological disorders (e.g., depression, anxiety) are also com-
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mon in the development of  MSP [11]. One systematic review [11] showed 
that the prevalence of persistent pain generally increases with increasing age. 
Another systematic review [4] of risk factors for chronic disability due to 
back and mixed injuries in injured workers showed that, across all studies, 
older workers have poorer outcomes, such as greater pain and functional 
disability. The perception of pain can also be an important factor related to 
gender, and in several studies, women have reported pain to a greater extent 
than men have [11, 23]. Other individual risk factors include the person’s 
ability to cope with pain, and these capture both pain management and out-
come [64, 65]. Koleck and co-workers [66] indicated that a person’s way of 
coping with pain can influence the health outcome. Fear-avoidance beliefs 
have also been identified as an important risk factor in relation to the devel-
opment and treatment outcomes of persistent pain in the lower back [67]. 
Fordyce proposed that avoidance of activity in persistent pain could be seen 
as a phobia, the fear of pain itself, in which movements and activities are 
also associated with pain [68].  

It is well known that previous pain and disability predict pain and disabil-
ity in the future. In a study of back and mixed injuries [4], greater self-
reported pain and functional disability at baseline were shown to predict 
disability. Studies have shown that back pain is a predictor of back-related 
pain and disability among nurses [19, 20], and that among workers with 
LBP, individuals with high pain intensity or disabling LBP are more likely to 
have MSP [69]. Different aspects of quality of life, especially domains of 
health-related quality of life (HRQoL), have been used to estimate risk fac-
tors associated with MSP and disability [70-72]. One population study [71] 
showed that both physical and mental aspects of health status predicted pain 
outcome three years later, regarding both changes in pain status and further 
development of pain.  

In the present thesis, individual factors also included life values. These 
values have been described as “a person’s stable, internalized belief about a 
desired state, goal or behaviour of how he or she acts, perceives, or judges 
environmental stimuli” pp 153 [73]. Perrewè and Hochwarter [74] also de-
fined life values as a standard by which individuals can evaluate and de-
scribe the importance of something in their life, that also guide their behav-
iours towards some end state. A number of personal life values in different 
life domains (e.g., family relations, marriage, couples/intimate relations, 
parenting, work) have been carried out. However, in one study [75] of per-
sonal life values, six life domains were used among patients with persistent 
pain. Results showed that living according to the values predicted variance 
in functioning independent of acceptance of pain. Life values have also been 
used among women with a breast cancer diagnosis [76, 77], among persons 
with gastrointestinal cancer and their spouses [78]and among patients with 
chronic obstructive pulmonary  disease [79]. However, these studies have 
used descriptive and comparative designs.  
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 Environmental factors 
The term environment refers to factors physically external to a person [80]. 
The physical environment may include, e.g., the size of the room, while a 
situation as physical features or activity refers to the person’s perception of 
the environment [81].WHO [82] has characterized “work-related conditions” 
as multifaceted, indicating that a number of risk factors are to be considered 
as related to MSP: physical, organizational, and social aspects of work and 
workplaces, and physical and social aspects of life outside the workplace, 
including physical activities.  

A number of physical and psychosocial factors increase the risk of MSP 
at the workplace [83, 84]. Psychological work factors such as poor job satis-
faction, poor relationships with work-mates, poor disposition, low job con-
trol, high work demands, lack of social support, and experience of high 
stress levels also correlated with MSP. Monotonous work, heavy lifting, 
repetitive movements, and vibration are some physical factors that can in-
crease the risk of developing persistent MSP [20, 58, 83, 85]. Cassou and co-
workers [35] found that some adverse working conditions such as repetitive 
work under time constraints and awkward work for men and repetitive work 
for women contributed to the development of persistent MSP, independent 
of age. Similar results were also shown in a Danish study [38], such that 
highly repetitive work, heavy lifting, prolonged standing, heavy pushing or 
pulling predicted arm, LBP, and lower limb pain. A systematic review [43] 
of the relationships between risk factors and MSP among nursing staff  
working in hospitals and with home care, showed that the most important 
risk factors for MSP were physical work-related factors and psychosocial 
factors. The study subjects came from several different workplaces, though 
the majority came from the health care sector. However, Swedish studies 
[53, 54, 86] have shown that women with a low level of education who work 
within the public health sector have a particularly high risk of developing 
persistent pain, in that most of them have experienced long periods of sick 
leave. 

In summary, the reported evidence of the relationship between different 
risk factors and MSP is not entirely consistent. According to Cole and Rivilis 
[62], individual factors, such as demographic and physiological factors, have 
been variously defined and represent many important constructs at different 
levels. They mean that risk factors, such as work-related, physical or psycho-
logical factors, operate in different ways in the development of MSP. How-
ever, several factors play a significant role in the development or mainte-
nance of MSP and in how individuals interact with the environment and 
approach healthful behaviour. Therefore it is important to have a broad ap-
proach to identifying these factors for early identification of persons who 
may develop MSP, disability and experience long periods of sick leave.   
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Secondary prevention 

Secondary prevention is aimed at limiting the duration of illness [87] and 
reducing risk factors for prolonged pain and disability [88, 89]. Hung and 
co-workers [88] defined secondary prevention as “those interventions that 
occur in the acute stage of illness after onset of symptoms, but before long 
term disability has developed” (p. 216). However, the first step in secondary 
prevention is to promote early detection and to moderate symptoms. This 
entails reducing risk factors for the development of MSP and disability, e.g. 
reducing non-ergonomic exposure for workers with MSP [90]. Step two is to 
reduce or accommodate functional limitations in order to reduce disability. 
This entails reducing, e.g., organizational barriers to reporting symptoms and 
ensuring that employees adapt to modified duties [90]. A third step involves 
decreasing the chance of symptom recurrence, once an acute episode of pain 
has subsided [88, 90].  This can entail problem solving and/or training in 
adaptive coping strategies [90]. Adaptive coping strategies (active, problem-
focused), both for the individual and significant others, can counteract pain 
behaviour [1] and have positive consequences in daily life, while maladap-
tive strategies (passive, emotion-focused) may have negative consequences. 

Today, psycho-diagnostic procedures are considered tools in the diagnosis 
and management of persistent pain and are based on bio-psychosocial ex-
planatory models [91, 92]. Such models take into account biological, physio-
logical, psychological, and social factors, and how these factors interact in 
an attempt to understand the individual person’s report of pain [92]. Think-
ing in a bio-psychosocial way involves understanding the dynamic nature of 
different responses to a person’s symptoms and the presence of chronic con-
ditions, because chronic syndromes extend over time [93]. This model is 
practiced in pain clinics, rehabilitation centres and in outpatient rehabilita-
tion [94]. Today, several treatments include numerous components conveyed 
in various ways, such as with groups, individuals, inpatients, and outpatients 
[95]. One review [96] of lower back interventions at workplaces to prevent 
LBP among employees showed that only exercise and comprehensive mul-
tidisciplinary treatment interventions have a documented effect on LBP. 
Boersma and Linton [97] pointed out that fear-avoidance and distress are 
important factors in the development of pain-related disability. They consid-
ered that these could be key factors in early identification. Studies have also 
shown that complicated pain behaviours can be more effectively handled by 
a multidisciplinary programme involving different professions (e.g., physi-
cians, psychologists, nurses, physical therapists) working from a bio-
psychosocial perspective, such as in cognitive behavioural therapy (CBT). 
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Cognitive-behavioural approaches 
A cognitive-behavioural approach for persons with persistent MSP involves: 
1) breaking associations between pain, movements and activities, 2) decreas-
ing pain behaviour and 3) teaching new coping strategies [68, 98]. Cognition 
concerns our apprehension of something, the surroundings, based on our 
thoughts, ideas, imagination and individual awareness [99, 100]. From a 
cognitive-behavioural perspective, the choice of coping strategies is crucial 
to understanding the individual’s experience of pain [101]. Adaptive coping 
strategies have been shown to, e.g., decrease the intensity of pain and reduce 
affective distress [102]. The effects of cognitive-behavioural perspectives on 
MSP have received moderate to strong support, and there is strong evidence 
from multiple methodological studies on LBP [11, 99, 100, 103]. The evi-
dence shows that quality of life improves as well [1, 11]. In studies [98, 104, 
105]  where intervention was used, results have shown that CBT pro-
grammes, compared with conventional programmes, for persons with neck 
or back pain had good results. However, CBT with persons with MSP gener-
ally demonstrated improvements with regard to the experience of pain, func-
tional levels, medications and sleep quality [1].  

In summary, the empirical evidence shows a variety of risk factors for de-
velopment of MSP, disability and sick leave among the general and working 
population. In several studies, the risk factors seem to interact with each 
other. The risk factors are classified differentially in different studies making 
it difficult to compare the constellations. The majority of the research in the 
field of MSP and disability is among clinical samples, many of which have 
been cross-sectional. Prospective studies on high-risk populations, such as 
subgroups of health care staff, are limited, especially prospective studies 
among staff not on sick leave. In the community, these occupational groups 
are vulnerable; they are women and many of them have a low education 
level and work in an environment with high physical and psychological de-
mands. Therefore, it is important to study risk factors and different interven-
tions among this group in an attempt to decrease the risk of MSP, disability 
and long periods of sick leave in the future.  
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Aim  

Initially, cognitive, behavioural and environmental factors related to MSP in 
three non-clinical samples of public health care employees were explored. 
Subsequently, the main aim of the present thesis was to identify the relation 
between the identified factors and the development of MSP among health 
care staff working in the Swedish public health care system. The specific 
aim and the research questions for each study are presented below.  

Specific aims of the separate studies: 
� The aim of Study I was to evaluate two limited prevention interven-

tion programmes for nurses' aides with pain symptoms at the work 
site: one programme focusing on cognitive, behavioural, and envi-
ronmental factors with an emphasis on reduction of fear/avoidance 
of work tasks and another programme based on conventional symp-
tom reduction. 

 

� The aim of Study II study was to provide information about factors 
related to long duration of pain (LDP >3 months), sick leave (SL 
0–12 months) and long sick leave (LSL> 3 months) among staff in 
the community health services. The specific research question was: 
To what extent do data on activity, physical function, pain severity, 
psychological/cognitive factors, expectations of LDP, expectations 
to be working within 6 months and work satisfaction predict LDP, 
SL and LSL respectively? 

 

� The aims of Study III were to: a) describe the prevalence of, as well 
as change over time in, MSP, work-related factors, personal factors, 
pain, disability and sick leave (> 7 days) among RNs working in a 
Swedish hospital, and b) predict pain, disability and sick leave at a 
three-year follow-up on the basis of work-related factors, personal 
factors, pain, disability and sick leave at baseline. 

 

� The aims of Study IV were to: a) describe and compare the impor-
tance and consistency of ten life domains among RNs working in a 
Swedish hospital over time, and b) predict pain, disability and sick 
leave at a three-year follow-up on the basis of personal life values 
at baseline.   
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The empirical studies 

Four empirical studies based on data from three non-clinical samples of 
health care staff working in the public sector in Sweden are presented. 
Anderson and co-workers showed [86] that Swedish women with a low edu-
cational level and who worked in the public health care sector were over-
represented among those who frequently report neck, shoulder and back 
pain. They were also frequently sick-listed for labour-related injuries and 
showed a high prevalence of early retirement. In Study I and II, the samples 
consisted of a majority of nurses' aides, and in Study III and IV, the focus 
was changed to RNs. Study I was conducted from 1998 to 2000 on a non-
clinical sample in a workplace setting and involved an intervention based on 
CB principles. The nurses' aides’ workplace was a home for the elderly and 
persons with dementia, where health care staff had a high frequency of ab-
sence from work due to MSP. Study II was a cross-sectional study based on 
health care staff working in different occupational groups in municipal care, 
the majority of who were nurses' aides. In Study III and IV, the sample con-
sisted of same RNs working in a hospital, where RNs are one of the occupa-
tional groups most exposed to both physical and psychological demands [19, 
106]. The four empirical studies lasted from 1998 to 2006 and were con-
ducted among staff working in the public health care sector. In Figure 1, the 
study designs, samples and settings are presented. A description of the four 
studies’ aims, methods and results will be presented. 

 
Year:        1998 to 2000                              2000                        2003 to 2006 
 
Figure 1. The designs, samples and settings of the studies. Note that in Study III and 
IV, the same sample of RNs was used.  

Study I 
Design: Experimental 
Sample: n= 29 nurses' aides 
working in a home for the  
elderly 

Study II 
Design: Cross-
sectional  
Sample: n=914 
health care staff 
working in 
municipal care 

Study III  
Design: Longitudinal  
Sample: n=200 RNs 
working in a hospital 
 
Study IV 
Design: Longitudinal  
Same RNs as in    
Study III  
n= 196  
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In Table 2 an overview of the empirical studies’ measures is presented.  

Table 2.  Measures used in the studies. 
Measures (instruments)   Study: I II III IV 
MPI  X    
A  self-administered questionnaire*:       
   Personal variables  X  X  
   Work-related variables  X  X  
Fear avoidance beliefs (FABQ)  X X   
Work absence (OEQ)   X   
Activities (ADL)   X   
Physical function   X   
Pain severity (OEQ)   X   
Psychological/cognitive factors      
   Anxiety (HADSA)   X   
   Depression (HADSD)   X   
   Pain-related fear (TSK)   X   
   Psychosomatic symptoms    X   
   The ability to cope with pain (CSQ)   X   
Expectations of LDP   X   
Expectation to be working within 
6months  

   
X 

  

Work satisfaction   X   
Demographic and background data    X X 
Pain    X X 
Disability    X X 
Sick leave    X X 
Valued life domains (VLQ)      
   Family relations     X 
   Marriage/couples/intimate relations     X 
   Parenting     X 
   Friend/social life     X 
   Work     X 
   Education     X 
   Leisure time     X 
   Psychological well-being     X 
   Physical Self Care     X 
MPI= Multidimensional Pain Inventory [107, 108], *=the instrument from the pain unit in 
Sandviken, FABQ=Fear Avoidance Belief Questionnaire [67, 109], ADL=Activities of Daily 
Living for patients with Chronic Pain [110], OEQ= Outcome Evaluation Questionnaire [111, 
112], HADS-A=Hospital Anxiety and Depression Scale-Anxiety, HADS-D=Hospital Anxiety 
and Depression Scale-Depression [113], TSK=Tampa Scale of Kinesiophobia [114], CSQ= 
Coping Strategies Questionnaire [64, 115] , VLQ=Valued Living Questionnaire [116]. 
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Ethical considerations 

Approval for Study I and II was obtained from the Gävle Dala Ethics Com-
mittee. Written and oral (Study I) information was given to all participants 
and it was made clear that participation was voluntary. Staff in Study I also 
signed a consent form. Approval for Study III and IV was obtained from the 
Research Ethics Committee of the Faculty of Medicine at Uppsala Univer-
sity. RNs who were asked to participate in the study were informed that their 
participation was voluntary and that confidentiality would be assured.  

Study I 
Aim  
The aim of the study was to evaluate two limited prevention intervention 
programmes for nurses' aides with pain symptoms at the work site: one pro-
gramme based on CB principles with an emphasis on reduction of 
fear/avoidance of work tasks and another programme based on conventional, 
symptom reduction principles. 

Method 
Design  
An experimental randomized study with one group intervention based on CB 
principles and one group based on conventional, symptom reduction princi-
ples including a four-week baseline, four-week intervention and observations 
with booster sessions after 6 and 12 months was conducted (see Figure 2).  

CB-
principles  

O1 X O2 O3 O4 X O5 X O6 

Conventional 
principles 

O7 X O8 O9 O10 X O11 X O12 

 4v 4v 4v 8v 6m 12m 24m 
Figure 2. Experimental design with pre-test, intervention and post-test used in the 
study. O=observations and X=intervention, X=booster session 
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Subjects and procedures 
The annual statistics for 1999 for personnel working within municipal ser-
vice in a mid-size city in Sweden showed that nurses' aides working within 
elderly care have high level of sick listing, work disability reports and sick 
pension compared with other municipal personnel in other services.  

Step one in the study. A health screening of 90 nurses' aides working in 
the municipal health care for the elderly and persons with dementia was 
done. This group was judged to be at risk for development of persistent pain. 
Seventy-five per cent had daily symptoms in neck, shoulders or back and 
some of them suffered from e.g. diabetes and slipped disk. Exclusion and 
inclusion criteria were chosen with the goal of identifying a subgroup among 
these 90 nurses' aides who were at an early stage of the development of per-
sistent pain. The group of interest would experienced recurring pain symp-
toms, took analgesic medication and was occasionally on sick leave but had 
not as yet established patterns of long-term sick leave or dependence of 
health care. Exclusion criteria were; currently on sick leave, participating in 
other treatment programmes and/or showing other signs of progressive ill-
ness. Inclusion criteria consisted of experiencing recurring pain at a mini-
mum of once a week and willingness to participate.  

Step two in the study: Thirty-three persons fulfilled the inclusion criteria 
and informed consent was obtained. Four participants were excluded; two 
had no pain symptoms at baseline, one had high blood pressure and one 
dropped out for other reasons. The remaining subjects consisted of 29 nurses' 
aides, 28 women and 1 man. Their age ranged between 20 and 60 years, 
mean age 42. The subjects were randomized into two conditions: one treat-
ment based on CB principles (n = 14) and one treatment based on conven-
tional, symptom reduction principles (n =15), as described below. 

Description of the intervention principles 
CB principles: 1) increase knowledge about pain and the relation to pain 
behaviour 2), increase knowledge about self-management and coping with 
pain symptoms, e.g. using active coping strategies, 3) improve muscle 
strength and aerobic capacity, 4) decrease fear/avoidance patterns, and 5) 
reinforce active coping strategies; decrease passive coping strategies. 

Conventional, symptom reduction principles: 1) short written and verbal 
information about pain physiology, 2) individual pain relief such as massage, 
stretching and heat, 3) a 20-minute taped relaxation session and 4) a standard 
physical training programme for patients with pain in neck, shoulders or 
back. The above programme was taken from the protocols used at a rehabili-
tation centre with a pain unit (Sandviken’s rehabilitation unit).  

Treatment in the two conditions occurred on an individual basis, such that 
each subject met the physiotherapist and an RN (AN) separately for 30-
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minute sessions, each once a week during the four weeks of intervention. 
The physiotherapist and RN were not blind as to which participants belonged 
to which groups. However, both were supervised before and after each ses-
sion by the project leader (psychologist). 

Measures  
The Multidimensional Pain Inventory (MPI) [107, 108] was used to measure 
pain function at baseline and at three follow-ups (4 weeks, 6 and 12 months). 
The MPI is a comprehensive measure of key aspects of persistent pain ex-
perience viewed from a cognitive-behavioural perspective. MPI measures 
pain severity, interference, life control, affective distress, support, punishing 
responses, solicitous responses, distracting responses, household chores, 
outdoor work, activities away from home, social activities and general activ-
ity level. This instrument has been used in research and clinical practice 
regarding persistent pain for different patient groups, e.g. fibromyalgia and 
headache [11, 108, 117, 118], and has been shown to have good reliability 
and validity [119]. For each item, participants answered on a 7-point Likert 
scale (ranging from 0 = ‘not at all’ to 6 = ‘extremely’, e.g. pain).   

A self-administered questionnaire was used to collect data on demo-
graphic variables, background, sick leave, work and personal variables. This 
questionnaire consisted of 11 questions asking the subject to rank the quality 
of work-related and personal variables. This questionnaire had been used at a 
rehabilitation centre (Sandviken’s rehabilitation). All responders were asked 
to report what they appreciated at their present jobs, what was the most diffi-
cult, boring and harmful, to give a short written description of their daily 
work tasks and to give their own comments in a free format. Five work-
related variables were measured using a 0-to-100 visual analogue scale 
(VAS). Three items were taken from Linton, Keefe and Lefebvre [120]. The 
question “if you take into consideration your work routines, management, 
salary, promotion possibilities and work-mates, how satisfied are you with 
your job” was divided into two items: satisfaction with work-mates and sat-
isfaction with work leaders. The item “Is your work heavy or monotonous?” 
was modified to “Is your work light or heavy?” Clinical questions included 
perceived value of the present job and whether work was perceived as calm 
or stressful. Personal variables included age, children, marital status, self-
rated health (healthy-ill), whether subjects perceived themselves as optimis-
tic or pessimistic, number of days using analgesic medications, and esti-
mated physical activity on a 0-to-100 VASs. The item assessing sleep qual-
ity during the past week was taken from Linton and co-workers [120].  

The Fear Avoidance Beliefs Questionnaire (FABQ) [67, 109] was used to 
measure responses associated with movements, activities and/or work tasks. 
The questionnaire included the behaviour performance part developed by 
Vlaeyen and co-workers [121]. Part I, called fear/avoidance, measures the 



 27

subject's beliefs with regard to associations between pain experience and 
physical and work-related activity. Part II of the test is a behavioural exami-
nation of fear/avoidance. In this part, a test is given by a physiotherapist, 
regarding the discrepancy between how much pain the subject expects from 
doing a certain activity and how much pain the subject actually experiences 
after performing the activity. The difference between what the subject ex-
pects and what he or she subsequently experiences is defined as fear of 
movement or sometimes kinesiophobia. The behaviour test included both a 
standard physical test of 10 sit-ups and 10 push-ups and an individualized 
test of the movement that the subject was most likely to avoid. The most 
frequent example of movement that the subject avoided was arm lifting over 
the shoulder. The FABQ instrument was used at baseline and at four follow-
ups (4 weeks, 6, 12 and 24 months).  

Data analyses 
The general method used was analyses of variance (ANOVA) to determine 
whether there were differences between the two conditions. Both ANOVAs 
and ANCOVA were used in a group (CB- or conventional, symptom reduc-
tion principles) x time (pre-, post-test and follow-ups) analyses. ANCOVA 
was used in evaluating the FABQ part II, using the baseline measure as the 
covariate since the two groups’ means at baseline were significantly differ-
ent. 

Summary of findings 
No significant interactions or main effects were found for any of the 
ANOVAs for three parts of MPI, in the two groups, using baseline and the 
three follow-up assessments.  

For Part I of FABQ the results of ANOVA showed no significant interac-
tion or main effects within or between the groups. For FABQ Part II, the 
results showed a significant group x time interaction (F=4.92, p<0.001). The 
Tukey post hoc tests showed differences between the baselines of the two 
groups, and between baseline and, 4 weeks, 6 months, 12 months and 24 
months follow-ups in the CB principles group. Using the baseline as a co-
variate, an ANCOVA was used to test whether the significant interaction 
effect was maintained despite the significant post hoc difference in the base-
line levels. A significant interaction effect (F=10.49, p<0.001) was main-
tained.  

For the variable perceived limitations, the ANOVA showed a significant 
main effect over time (F= 4.84, p<0.001), but no significant interaction or 
between group effect were found.  

For the variable self-rated health (healthy-ill), ANOVA showed a signifi-
cant group x time interaction (F=3.64 p<0.001). The Tukey post hoc tests 
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showed a significant increase of “feeling healthy” in the CB principles group 
between baseline to the follow-ups at 4 and 8 weeks, as well as 6 and 12 
months between baseline and the 6 and 12 months follow-ups. For the con-
ventional principles group a significant increase of “feeling healthy” be-
tween baseline and the follow-ups at 8 weeks and 6 months was found. No 
other significant post hoc effects were found. 
 

Table 3. Nurses' aides mean values (m) and standard deviations (sd) for FABQ, Part 
I and II, limitation and self-rated health at baseline and the follow-ups (N=29; CB 
principles n=14, Conventional principles n=15) 

Variables/ 
groups 

Baseline 
 m (sd) 

4 weeks 
  m (sd) 

8 weeks 
  m (sd) 

6 months 
  m (sd) 

12 months 
  m (sd) 

24 months 
  m (sd) 

Fear avoidance 
Part I 

      

CB principles 9.8  (4.9) 5.9  (4.4)  6.2 (4.2) 7.9 (5.3) 5.9 (5.5) 

Conventional 
principles 

 
9.3  (5.0) 

 
6.7 (6.3) 

  
11.0 (8.1) 

 
8.1 (6.8) 

 
7.2 (6.2) 

Fear avoidance 
Part II 

      

CB principles 9.2**  (5.6) 1.4*** (2.8)  0.3*** (2.8) 1.3*** (2.6) 1.1*** (3.1) 

Conventional 
principles  

 
3.3  (3.8) 

 
0.8   (2.3) 

  
2.7   (3.7) 

 
2.3  (2.0) 

 
2.9   (4.5) 

Limitation       

CB principles 27.4  (28.0) 6.0  (4.8) * 25.9 (29.9) 10.6  (11.0) 12.3 (14.3) 25.3 (24.5) 

Conventional 
principles 

 
27.7  (29.4) 

 
7.8  (7.6)* 

 
11.6 (13.4) 

 
13.8 (15.1) 

 
17.9 (17.4) 

 
13.7 (16.5) 

Self-rated health       

CB principles 38.3 (23.0) 17.4* (16.3) 24.9* (14.9) 18.0* (13.6) 20.3* (21.2) 23.0 (15.5) 

Conventional 
principles 

 
26.9 (25.0) 

 
23.8 (25.5) 

 
19.4* (17.4) 

 
17.1* (11.9) 

 
32.8   (15.5) 

 
20.8 (20.2) 

Tukey post hoc test: *p<0.05; **p<0.01***p<0.001.  
The scales run from 0 (not at al) to 100 (very much) for limitation, the scales run 
from 0 to100 for self-rated health 0 (healthy) to 100 (ill).  
Fear avoidance: Part 1: the scales run from 0 (no causal relationship) to 30 (maximal 
relationship). Part II; the scales run from 0 (not at al) to 10 (very much) (the average 
discrepancy between how much pain certain movements were expected to cause and 
how much pain the movements actually caused).  
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Study II 
Aim 
The aim of the present study was to provide information about factors re-
lated to LDP (>3 months), SL (0–12 months) and LSL (> 3 months) among 
staff in the community health services. The specific research question was: 
To what extent do data on activity, physical function, pain severity, psycho-
logical/cognitive factors, expectations of LDP, expectations to be working 
within 6 months and work satisfaction predict LDP, SL and LSL respec-
tively? 

Method 
Design  
The study had a cross-sectional and correlational design. 

Subjects and procedures 
The health care staff was represented by several occupational groups work-
ing in different settings, the majority of whom were nurses' aides working in 
different homes for the elderly and persons with dementia (see Table 4). The 
manager of the municipal health sector informed the head of each unit about 
the study and about how the questionnaire would be distributed. A question-
naire was mailed to all of the 2,383 persons working in the municipal health 
sector during spring 2000. There were 2,252 (94.5%) women and 131 (5.5%) 
men. The age range was 22 to 67 years, with a mean age of 43.9 years 
(sd=11.3). A total of 934 individuals (40%) returned the mailed question-
naire, 20 questionnaires were excluded because they were incomplete. The 
majority of the participants were nurses' aides (n=633, 69.3%). A reminder 
was mailed after three and six weeks.  

To obtain demographic and background data from the non-responders, a 
list including names and telephone numbers was obtained from the adminis-
trative manager. Every tenth person (n=175) who did not complete the ques-
tionnaire was contacted by telephone during a period of 1 month. Ninety-
nine individuals (57%) were not reached for an interview over the phone. 
Seventy-six women (43%) agreed to participate, the age range was 23 to 64 
years with a mean of 43.6 years (sd =12.1).  For more details, see Paper II.  
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Table 4. Demographic data for the 914 responders to the questionnaire 
Variable  n     (%) 
Female               884 (96.7) 
Age (mean, sd, range)             914 (100) 42.8(11.8) 20-66 
Born in Sweden (n=902)   
Yes               839 (91.8) 
Occupation (n=911)    
Nurses' aides  633 (69.3) 
Personal assistants/psychiatric aide             142 (15.5) 
Nurse/physiotherapist/occupational therapist                    38  (4.2) 
Chief and administrative staff                             98  (10.7) 
Pain problems 
Neck (yes/no) (n = 756)             393/363 (43.0, 39.7) 
Shoulders (yes/no) (n = 780)             472/308 (51.6, 33.7) 
Upper back (yes/no) (n = 653)                                      273/380 (29.9, 41.6) 
Lower back (yes/no) (n = 740)                       380/360 (41.6, 39.4) 
Sick listed for pain problems past 12 m  
(range 0–365 days, n=884)    
0 days               674 (73.7) 
1–90 days               174 (19.0) 
�91 days                 35 (3.8) 
Duration of the pain problems 
(range 0–12 months, n= 807)    
<3 months                308 (33.7) 
>3 months               499 (54.6) 

Measures  
A self-administered questionnaire including 97 items based on standard 
measures was used in the study. This questionnaire was used in an earlier 
Swedish study, “Ryggprojekt”, in Sörmland [85]. The questions concerned 
demographic background information such as year of birth (age), nationality 
(Swedish; yes/no), occupation (nurses'  aides, psychiatric aide, personal as-
sistant, nurse/physiotherapist/occupational therapist, chief, and administra-
tive staff), work absence, activities and physical functioning, pain severity, 
psychological/cognitive factors, expectations of LDP, expectations of work-
ing in 6 months and work satisfaction. Health care utilization was also meas-
ured, though not presented in Paper II. 

Work absence included questions about sick leave and absence without 
being sick-listed. ‘The number of days the person had been sick-listed be-
cause of pain during the past 12 months’ and ‘the number of days of absence 
without being sick-listed during the past 6 months’  (categories: 0 to 2, 3 to7, 
8 to14, 15 to 30, 31 to 60, 61 to 90, 91 to 180, 181 to 270, 271 to 365 days) 
were assessed using two questions from the Outcome Evaluation Question-
naire (OEQ) [111, 112]. The boundary of 90 days used to separate the short 
sick leave (SSL) and LSL groups was based on figures from the county’s 
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social insurance office [122], where long-term sick listing is defined as last-
ing >3 months.  

Activities concerned physical activities in everyday life. ‘The ability to 
perform daily activities’ was assessed using five items taken from the Activi-
ties of Daily Living for Patients with Chronic Pain questionnaire [110] on a 
10-point scale anchored by ‘cannot do it because of pain’ and ‘can do it 
without pain being a problem’ [64, 115]. The five items are ‘I can do light 
work for an hour’, ‘I can walk for an hour’, ‘I can do ordinary household 
chores’, ‘I can do the weekly shopping’ and ‘I can sleep at night’.  

Physical function: questions about physical function were to be answered 
after completing specified physical exercises. The test included 10 items, 
asking the respondent to turn his/her head right and left, touch his/her toes, 
etc. The respondent should answer yes or no depending upon whether or not 
he/she was able to perform the listed movements.  

Pain severity was included as: site of pain, duration of pain, pain at its 
greatest and pain average. ‘Site of pain’ (neck, shoulders, upper back, lower 
back: yes/no), ‘duration of the current pain problems’  (categories: 0 to 1, 2 
to 3, 4 to 5, 6 to 7, 8 to 9, 10 to 11, 12 to 23, 24 to 35, 36 o 46, 47 to 52 
weeks) [103] and ‘pain intensity’ (1 for current pain and 3 for the past 3 
months) were assessed using questions from the OEQ [111, 112]. Ratings 
were made on an 11-point scale with endpoints ‘no pain’ and ‘pain as bad as 
it could be’. Participants were asked to rate how often they experienced pain 
during the past 3 months on an 11-point scale, from ‘never’ to ‘always’) 
[111]. 

Psychological/cognitive factors: Anxiety and depression were assessed 
using the Hospital Anxiety and Depression Scale (HADS) [113]. Each item 
was scored from 0 to 3. Chronbach’s alpha was 0.82. Pain-related fear was 
assessed using 10 items from the Tampa Scale of Kinesiophobia (TSK) 
[114]. Each item was rated on a 0-to-4 scale with 0=totally wrong and 4= 
totally right. Fear/avoidance beliefs [67] were assessed using the Fear 
Avoidance Beliefs Questionnaire (FABQ), with ‘completely disagree’ and 
‘completely agree’ as the endpoints. Chronbach’s alpha was 0.74. Psycho-
somatic symptoms were assessed using 13 items. Each item was rated on a 
1-to-4 scale, with endpoints 1= ‘not at all’ and 4= ‘very much’. The respon-
dent marked the alternative that best described how he/she had felt during 
the past week. The items concerned degree of dry mouth, fuzzy sight, sweat-
ing, upset stomach, muscle spasm, feeling warm, weakness, neck pain, diz-
ziness, tensed forehead, weak legs, nausea and stomach. The ability to cope 
with pain was assessed using an item from the Coping Strategies Question-
naire (CSQ) [64, 115]. Responses were given on an 11-point scale with end-
points ‘can not be reduced at all’ and ‘can reduce it completely’.  

Expectations of LDP, expectations to be working within 6 months and 
work satisfaction. The perceived risk that current pain might become persis-
tent, and how likely it is that the person would be working within 6 months 
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were assessed using two items rated on a 10-point scale, where 1= no chance 
and 10 = very high chance. A single item assessed work satisfaction: ‘If you 
take into consideration your work routines, management, salary, promotion 
possibilities, and workmates, how satisfied are you with your job?’ Ratings 
were made on an 11-point scale, with ‘not at all satisfied’ and ‘completely 
satisfied’ as endpoints [123]. 

Description of sick-list and pain groups   
Prior to the statistical analyses, respondents were divided into groups by 
frequency of sick leave and duration of pain (see Table 5). Respondents who 
had completed the question on ‘duration of current pain problems’ were 
divided into two groups: one with 0 to 11 weeks’ duration of pain (DP<3 
months), and one with 12 to 52 weeks’ duration of pain (LDP > 3 months). 
Respondents who had completed the question on sick listing because of pain 
were divided into four groups: one with a sick listing 1 to 90 days (SSL <3 
months), one with a long sick listing 91 to 365 days (LSL >3 months), one 
with a sick listing (SL) 1 to 365 days and one with no sick listing (NSL) =0 
days (se Table 5).  

Table 5. Group definitions and number of persons in each group 
Groups Definition  n 
SL Sick leave 1 to 365 days  209 
  SSL Short sick leave < 3 months  174 
  LSL Long sick leave > 3 months    35 
  NSL No sick leave 0 days  674 
DP Duration of pain <3 months  308 
LDP Long duration of pain > 3 months  499 

Data analyses  
Independent t-tests were used to examine the differences between the groups 
regarding the independent variables. Chi2-test was performed to compare the 
number of the group’s health care visits. To analyse the magnitude of the 
relationship between the variables such as activity, physical function, pain 
severity, psychological/cognitive factors, expectations of long duration of 
pain, expectations of working in 6 months, work satisfaction and variables 
such as pain and sick-list groups, Spearman’s rho was used. Logistic regres-
sion analyses were used to determine prediction of membership in the groups 
based on the seven types of the independent variables (predictors) above. In 
this context, prediction refers to statistical prediction only, due to the cross-
sectional design. Internal consistency of scales was estimated using the 
Chronbach’s alpha coefficient. The Statistical Package for the Social Sci-
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ences (SPSS) [124] was used for the analyses. The significance level was set 
at p<0.05. 

Summary of findings  
The results showed that MSP and sick leave are common among health care 
staff working in the municipal sector. In general, persons in the LDP, LSL 
and SL groups scored significantly higher than persons in the DP, SSL and 
NSL groups regarding physical function, pain severity, psychologi-
cal/cognitive factors, and expectations of long duration of pain. For mean 
values (sd), t-value see Appendix A, Table 1, 2 and 3. Persons in the LDP, 
LSL and SL groups utilized health care to a significantly greater extent than 
did persons in the other groups. Most visits were to doctors and “other thera-
pists”. These results are not presented in Paper II. 

Spearman’s rho showed that all variables (independent and dependent), 
except coping and work satisfaction, were significantly correlated (p<0.01 
andp<0.05). All correlations for the dependent variables except for the 
groups DP+LDP were relatively weak. For pain-related variables and expec-
tations of long duration of pain, the correlation was moderate (see Table 6). 

In Table 7, the significant predictors in the three models of regression 
analysis are shown. The full model of prediction of LDP with all independ-
ent variables significantly (chi-square=453.34, df=12, p<0.001) predicted 
LDP. Pain severity, HADSD, kinesiophobia, fear avoidance and expecta-
tions of LDP predicted LDP. The full model of prediction of SL significantly 
(chi-square=235.24, df=12, p<0.001) predicted SL.  Pain severity, kinesio-
phobia and expectations to be working in 6 months predicted SL. The full 
model for LSL significantly (chi-square=49.30, df=12, p<0.000) predicted 
LSL. Expectation to be working in 6 months predicted LSL. For more de-
tails, see Paper II. 
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Table 6. Correlations (rs) between the independent variables and the outcomes (du-
ration of pain = DP< 3 months, long duration of pain=LDP >3months; sick 
leave=SL 1 to 365 days, not sick list=NSL 0 days, n=674) 
Independent variables DP+LDP  

(n= 807)  
   SL 
(n=209)  

SL+NSL 
(n = 883) 

Activity -0.45**   -0.36** -0.37** 
Physical function  0.25**  0.19**   0.20** 
Pain severity        0.62**  0.42**   0.44** 
Psyc/cognitive factors a    
  HADSA  0.22**  0.24**   0.25**                  
  HADSD  0.20**  0.26**   0.26**                 
  Kinesiophobia   0.13**  0.29**   0.31** 
  Fear Avoidance  0.24**  0.26**     0.28** 
  Coping -0.34ns -0.14*   0.13ns 
Psychosom b   0.37**  0.32**   0.32** 
Expectations of LDP   0.58** -0.27**  -0.29** 
Expectations of work-
ing in 6 months 

 
-0.14** 

 
 0.27** 

 
  0.29** 

Work satisfaction  0.14**  0.06 ns -0.07* 
*p<0.05, ** p<0.01, ns = not significant; a = psychological cognitive factors  

 b = Psychosomatic symptoms.  

Table 7. The significant independent variables p-value and exp (B, odds ratios) with 
respect to LDP, SL and LSL in the logistic regression analysis (long duration of pain 
= LDP>3 months, n=35; sick list=SL 1 to 365 days, n=209; long sick leave=LSL>3 
months, n=35) 

Variables     LDP 
p-value   exp (B) 

    SL 
p-value   exp (B) 

    LSL  
p-value  exp (B) 

Pain severity 0.001***  1.86 0.001***   1.42  
Psychol/cogn.factorsa    
   HADSD 0.048*      1.01   
   Kinesiophobia 0.001***  0.86 0.001***   1.16  
   Fear Avoidance 0.045*      1.05   
Expectation of LDP 0.001***  1.32   
Expectation of work-
ing in 6m  

  
0.001***    0.86 

 
0.001***   0.71 

*p < 0.05, **p < 0.01, ***p < 0.001; ns=not significant; HADS-D, Hospital Anxiety and  
Depression a= psychological cognitive factors. 

Study III and IV 

Study III 
The aims Study III of were to: a) describe the prevalence of, as well as 
change over time in, MSP, work-related factors, personal factors, pain, dis-
ability and sick leave  
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(> 7 days) among RNs working in a Swedish hospital, and b) predict pain, 
disability and sick leave at a three-year follow-up on the basis of work-
related factors, personal factors, pain, disability and sick leave at baseline. 

Study IV 
The aims of Study IV were to: a) describe and compare the importance and 
consistency of ten life domains among RNs working in a Swedish hospital 
over time, and b) predict pain, disability and sick leave at a three-year fol-
low-up on the basis of personal life values at baseline.   

Method 

Design  
A longitudinal design with baseline assessment and follow-up was used.  

Subjects and procedures  
In 2003, 875 persons were employed as RNs, of whom 794 (91.0%) were 
women and 81 (9.0%) men. A convenience sample of 348 RNs working in 
various departments (n = 23; e.g., medical, surgery, obstetrics and gynaecol-
ogy departments) in a county hospital during spring 2003 were invited to 
participate in the study. Data collection took place at the same time and in 
the same sample for both Study III and IV. Those who agreed to participate 
were given questionnaires with a personal code number. Two hundred and 
seventy-eight RNs responded to the questionnaires in 2003, 7 men and 271 
women with a mean age of 43 years (range 25 to 64 years). In 2006, ques-
tionnaires with the same content were mailed to all RNs who had completed 
the questionnaire in 2003. Two reminders were sent. Two hundred and forty-
four RNs were contacted 2006, of whom 200 returned the questionnaire. 
There were significant differences regarding age (t=18.66, df=195, p<0.001) 
and years working as a RN (t=3.46, df=187, p<0.001) between baseline and 
follow-up. No other significant differences were found between gender, 
marital status, children, employment or working time. Neck pain (z=-2.12, 
p=0.034) and sick days (t=3.18, df=195, p=0.002) significantly increased 
over time for the RNs (n=196) in Study IV. For more details see Paper II. 

There were no significant differences between responders and non-
responders (n=78) to the follow-up (2006) questionnaires regarding age, the 
number of days the person had been on sick leave during the year, years 
working as an RN, children, marital status or pain problems at the time of 
the baseline assessment in 2003.  
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Measures  

Study III 
Data regarding pain, disability, sick leave, work-related variables, personal 
variables and demographic and background variables were collected using a 
self-administered questionnaire. Further, a section was added in which RNs 
who reported pain disorders were asked to answer some questions about 
their pain. All responders were asked to report what they appreciated at their 
present jobs and what they viewed as being the most difficult, boring and 
harmful. The subjects were asked to give a short written description of their 
daily work tasks. Finally, participants were asked to give their own com-
ments in a free format.  

Five work-related factors were measured using 0 to100 VASs. Three 
items were taken from Linton, Keefe and Lefebvre [120]. The question “if 
you take into consideration your work routines, management, salary, promo-
tion possibilities and work mates, how satisfied are you with your job” was 
divided into two items: satisfaction with work-mates and satisfaction with 
work leaders. The item “Is your work heavy or monotonous?” was modified 
to “Is your work light or heavy?” Clinical questions included perceived 
value of the present job and whether work was perceived as calm or stress-
ful. 

Personal factors included age, children and marital status. Further, sub-
jects were asked to rate their perceived health (healthy-ill), whether they 
perceived themselves as optimist or pessimist, and to estimate physical activ-
ity on several 0-to-100 VASs. The item assessing sleep quality during the 
past week was taken from Linton and co-workers [120]. 

Demographic and background items included two items taken from Lin-
ton and co-workers [120], which covered pain-free days and days using 
medication per week (response format 0 to 7 days). This section also in-
volved background data on gender, number of years working at the present 
job, present job situation, number of children, and sick-listing during the past 
year. Three questions were included at baseline: present nursing ward, pain 
disorders (yes/no) and pain location, and perceived ability to handle pain 
disorders. The last question was rated on a 0-to-100 VAS. At the three-year 
follow-up, three questions were added: “Have you changed nursing ward or 
workplace since 2003 and, if so, for what reason?”, “Where do you work 
today”, and “If you didn’t have a pain disorder at the baseline assessment but 
have one now, how long have you had it?”  

Participants who reported pain disorders were asked to rate the follow-
ing: perceived correlation between work tasks and pain, perceived limita-
tions caused by pain, perceived ability to handle pain, number of days per 
week using analgesic medication and number of pain-free days per week.  
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Study IV 
Information on gender, age, number of years working at the present job, 
marital status, present nursing ward, children, present job situation, pain 
disorders (yes/no) and sick-days during the past year were collected at base-
line from the same questionnaire as in Study III.  

Life values factors: Personal life values related to life domains from Val-
ued Living Questionnaire (VLQ) [116] were used as predictors for pain, 
disability and sick leave. VLQ originally presented 10 domains; family rela-
tions (other than parenting and intimate relations), marriage couples/intimate 
relations, parenting, friends/social life, work, education, leisure time, psy-
chological well-being, citizenship, and physical self-care (health-related 
issues, i.e., sleep, diet, exercise). Participants were asked to rate the impor-
tance of each domain as well as the consistency with which they had lived in 
accordance with their values during the past week.  Each domain is esti-
mated on a 10-point scale (1=no importance/consistency and 10 = great im-
portance/ consistency). The domain ‘citizenship’ was not rated by several of 
the participants. Therefore data on this domain were not included in the 
study. In the original VLQ, for the importance domains Chronbach`s alpha 
value was 0.90 and for the consistency domains Chronbach`s alpha value 
was 0.75 [116]. In the present study, Chronbach`s alpha for importance was 
0.73 and for consistency 0.77. 

Data analyses  

Study III and IV 
For Study III and IV, three new categorical variables were created based on 
the original items of the 2003 and 2006 questionnaires. 1) The number of 
days per week rated as free from pain was transformed to the categorical 
value “pain” (yes/no). 2) “Disability” was originally self-reported as per-
ceived limitations caused by pain symptoms in leisure time, on a 0-to-100 
VAS, where a cut-off point was set at 20 [125].  Subjects who reported a 
value lower than 20 were not considered as disabled (“no”), while those 
scoring 21 to 100 were judged as disabled (“yes”). 3) “Sick leave” was 
originally assessed using a single question concerning annual total time be-
ing sick-listed. Subjects who had been sick-listed for more than seven days 
were labelled “yes”, while those reporting fewer days were labelled “no”. 
Wilcoxon signed rank test and dependent t-test were used to analyse differ-
ences between baseline and the three-year follow-up. Prior to the logistic 
regression analyses, Spearman’s rho correlation coefficient (r) was used to 
study bivariate relationships between the outcome and predictor variables as 
well as among the predictor variables. 



 38 

Study III 
Prediction of pain, disability and sick leave at the three-year follow-up based 
on work-related factors (value of present job, satisfaction with work-mates, 
satisfaction with work leaders, light-heavy work, and calm-stressful work), 
personal factors (age, civil status, children, self-rated health, optimist-
pessimist, sleep quality during the past week and value of physical exercise), 
and pain, disability and sick leave at baseline were analysed using binary 
logistic regressions. Separate analyses were performed for each group of 
predictors. Multicollinearity (values of r > 0.9) [126] was  not present in the 
data. According to the recommendation of Twisk and de Vente [127] miss-
ing data (<10%) were not substituted Thus, the sample size varies across the 
different analyses. The results are presented as odds ratios with 95% confi-
dence intervals. The level of significance was set at 5% for all statistical 
tests.  

Study IV 
Prediction of pain, disability, and sick leave at the three-year follow-up 
based on life values in the domains: family relations, marriage cou-
ples/intimate relations, parenting, friends/ social life, work, education, lei-
sure time, psychological well-being, and physical self-care at baseline were 
analysed using binary logistic regressions. Separate analyses were performed 
for the predictors and each of the outcomes. Missing values were replaced 
with means for the available data in life domains, as the missing values were 
>10 % [127]. Multicollinearity (values of r > .9) [126] was not present in the 
data. The results are presented as odds ratios with 95% confidence intervals. 
The level of significance was set at 5% for all statistical tests. 

Summary of findings 

Study III 
Differences between baseline and the three-year follow-up showed that 96 
RNs reported pain at baseline, of them 69 reported pain at follow-up. One 
hundred and four had no pain at baseline, of them 71 reported no pain at 
follow-up. A total of 104 RNs reported pain at follow-up. This indicates that 
pain status had changed for 60 of the RNs; 35 had no pain at baseline but 
pain at follow-up, while 25 had pain at baseline but no pain at follow-up. 
LBP and shoulder pain were the most commonly reported pain sites at base-
line, while “other pain sites” (e.g., ankle, hand, elbow) and shoulder pain 
were the most reported pain sites at the three-year follow-up. However, 
problems with neck pain increased significantly (z = -2.12, p = 0.034) at the 
three-year follow-up (n=41) as compared to baseline (n=29). The mean 
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number of sick days during the past year was significantly higher (t = 3.40, 
df = 199, p< 0.001) at the three-year follow-up (sick days, m=16.4, sd=44.1) 
compared to baseline (sick days, m=5.4, sd=13.6).  When compared, the 
three categorical variables pain, disability and sick leave, sick leave (sick 
days>7; z = -2.89, p = 0.004) were significantly higher at the follow-up com-
pared with baseline (see Table 8). 

The work-related factor “satisfaction with work leaders” decreased sig-
nificantly (t = -3.50, df = 188, p< .001) at the three-year follow-up (m=64.1, 
sd=24.0) as compared to baseline (m=71.2, sd=24.2). Perceived value of 
physical exercise increased significantly (t = 3.56, df = 191, p< .001) at the 
three-year follow-up (m=74.3, sd= 22.5) compared with baseline (m=68.7, 
sd=22.5). 

The results of Spearman’s correlations test (rs) between the variables pain, 
disability and sick leave at the three-year follow-up and work-related and 
personal variables and pain, disability and sick leave at baseline showed a 
significant correlation between pain and disability (rs = .64, p< 0.01). Corre-
lations between the predictors were weak to moderate, the range of signifi-
cant correlations was rs = 0.15 to rs = 0.64.  

Table 8. Frequency and/or mean (m), standard deviation (sd), and range regarding 
pain problems, sick days and the categorical variable sick leave > 7 days for the RNs 
(n=200) at baseline 2003 and at the three-year follow-up 2006.   

Bold figures = significant values; neck p=0.004; sick-days during past year 
p<0.001; sick days > 7 days p=0.004. a Information is missing for a number of RNs 
at the baseline assessment and at the three-year follow-up.1Only RNs who experi-
enced pain answered the questions. 
The results of the regression analyses are presented in Table 9 and show that 
none of the work-related factors at baseline significantly predicted pain, 
disability or sick leave at follow-up.  

The full model based on personal factors at baseline significantly pre-
dicted pain (p< 0.001). Self-rated health and sleep quality during the past 
week predicted pain at follow-up as single items in the model.  

 
Variables 

  2003 
na        

 
m (sd) 

 
range    na    

2006 
m (sd)       range 

Pain problems 
(yes/no) 

 
96/104 

            
          104/96 

  

1Neck 29              41  
Sick days dur-
ing past  year 
(yes/no)   

 
 
116/84 

 
 
5.4 (13.6)

 
 
0-121   108/92 

 
 
16.4 (44.1) 0-354 

Sick days > 7 
days (yes/no) 

 
24/176 

  
       46/154 
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The full model based on personal factors at baseline significantly predicted 
disability (p<0.001). Age, self-rated health, and perceived optimism pre-
dicted disability at follow-up as single items in the model.  

The full model based on personal factors at baseline did not predict sick 
leave significantly.  

The full model based on baseline values of pain, disability and sick leave 
significantly predicted pain (p< 0.001). Pain at baseline predicted pain at 
follow-up as a single item in the model.  

The full model based on baseline values of pain, disability and sick leave 
significantly predicted disability (p<0.001). All three factors significantly 
predicted disability at follow-up in the model.  

The full model based on baseline values of pain, disability and sick leave 
significantly predicted sick leave (p< 0.01). Disability predicted sick leave as 
a single item in the model. 
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Table 9. Beta coefficient (B) and odds ratio (OR) for the prediction of pain, disabil-
ity and sick leave at follow-up by work-related and personal factors and pain, dis-
ability and sick leave at baseline 2003. 

Predictors Pain   
   B      OR 

 
 

   Disability 
     B    OR 

 Sick leave 
   B    OR 

Work-related factors n=191  n=191  n=191 
Value of present job -0.03    1.00  -0.01    0.99  -0.01   0.99 
Satisfaction work-mates  0.00    1.00    0.00    1.00 - 0.03   0.97 
Satisfaction work leaders   0.00    1.00  0.00    1.00   0.01   1.01 
Work: light – heavy -0.00    1.00     -0.01   0.99   0.01   1.01 
Work: calm – stressful   0.00    1.00  0.00    1.00   0.01   1.01 
Full models     
Omnibus;chi2, (df)    0.27  (5)  3.75  (5) 1.32  (5) 
      

Personal factors n=192  n=192 n=192 
Age   0.01    1.00  0.07    1.07 -0.00   1.00 
Spouses/single   0.29    1.33  -0.12    0.80  0.10   1.10 
Children     0.51    1.66  -0.34    0.71 -0.10   0.94 
Self-rated health   0.03    1.04  0.05    1.06  0.04   1.04 
Optimist-pessimist -0.00    1.00    -0.03   0.96 -0.02   0.99 
Sleep quality past week  0.01    1.01  0.02    1.02 -0.01   1.00 
Value of physical exercise  0.00    1.00  -0.00    1.00 -0.01   0.99 
Full models     
Omnibus;chi2 (df) 25.18   ( 7)  41.91  (7) 10.52  (7) 
      

Baseline values n=199  n=199 n=199 
Pain    1.88    6.56  1.17    3.23 -0.22   0.81 
Disability   0.50    1.65  1.17    3.21 1.30    3.67 
Sick leave  -0.10    0.91  1.13    3.08  0.63    1.88 
Full models       
Omnibus; chi2, (df) 47.56   (3)  40.58  (3)  10.98  (3) 

Bold figures = significant values; Pain: self-reported health (healthy-ill) and sleep 
quality during the past week: p<0.05, pain at baseline: p<0 .001; Disability: sick 
leave at baseline: p<0.05, age and optimist-pessimist, pain at baseline, disability at 
baseline: p< 0.01, self-reported health: p< 0.001, Sick leave: disability at baseline: 
p<0.05. Full models: personal factors pain p<0.001, disability p<0.001: Baseline 
values of pain, disability and sick leave: pain p<0.001, disability p<0.001 and sick 
leave p<0.01. 

Study IV  
Parenting was rated as highest both at baseline (m=9.5, sd=2.0) and at fol-
low-up (m=9.5, sd=1.4) among the valued life domains importance scores. 
In the domain friend/social relation, a significant decrease (t-value=2.020, 
df=195, p=0.045) was found at the three-year follow-up.  
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The results of Spearman’s correlations test (rs) between pain, disability 
and sick leave at the three-year follow-up and the variables family relations, 
marriage couples/intimate relations, parenting, friends/ social life, work, 
education, leisure time, psychological well-being, and physical self-care at 
baseline revealed that the domains family and leisure time showed the weak-
est correlation (r=0.14, p<0.05), whereas the strongest correlation was be-
tween leisure time and physical self-care (r=0.50, p<0.01). Correlations 
among pain, disability and sick leave showed that pain was associated with 
both disability (r=0.32, p<0.01) and sick leave (r=0.15, p<0.05). Sick leave 
was also associated with disability (r=0.24, p<0.01).  

Among the significant correlations between predictors and outcomes, 
work was negatively correlated with sick leave (r=-0.14, p<0.05) and physi-
cal self-care was negatively correlated with pain (r=-0.17, p<0.05).  

Table 10 presents the results of the regression analyses. The full model 
significantly predicted pain at follow-up (p<0.05).  Psychological well-being 
and physical self-care significantly predicted pain at follow-up as single 
items in the model. For every unit of increased consistency in psychological 
well-being, the odds of having pain at follow up increased by 20%. For 
every unit of increased consistency in physical self-care, the odds of having 
pain at follow-up decreased by 24%.  

The full model significantly predicted disability (p<0.05) at follow-up. 
Education, psychological well-being, and physical self-care significantly 
predicted disability at follow-up as single items in the model. For every unit 
of increased consistency in education, the odds of being disabled increased 
by 15%. For every unit increased consistency in psychological well-being, 
the odds of being disabled increased by 26%. For every unit increased con-
sistency in physical self-care, the odds of being disabled decreased by 19%. 
   The full model for prediction of sick leave at follow-up was not signifi-
cant. 
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Table 10. Beta coefficients (B), odds ratios (OR) and the three models for the pre-
diction of pain, disability and sick leave at follow-up by variable consistencies in 
nine life domains at baseline (n =196)  

Predictors Pain         
   B      OR 

 
 

   Disability 
     B    OR 

 Sick leave 
   B    OR 

Family relation -0.09    0.92    -0.14    0.87  -0.07   0.93 
Married -0.06    0.94     0.32    1.03   0.83   1.09 
Parenting  0.14     1.15     0.42    1.04  -0.89   0.92 
Friends/Social relations -0.03     0.97    -0.28    0.97  -0.11   0.90 
Work -0.04     0.97    -0.16    0.86  -0.22   0.80 
Education  0.03     1.10     0.14    1.15   0.06   1.07 
Leisure time  0.04     1.04     0.04    1.04  -0.03   0.97 
Psychological well being  0.19     1.20     0.23    1.26   0.01   1.03 
Physical Self-Care -0.28     0.76    -0.21    0.81   0.06   1.06 
Full models       
Omnibus;chi2,(df)  18.13   ( 9)      17.63   (9)  10.89 (9) 

Bold figures = significant values; The predictors scale runs from 1 to 10 where 1 = 
no consistency and 10 = full consistency; Significant value for; Pain : psychological 
well-being p<0.05, physical self-care p<0.01; Disability: education p<0.05, psycho-
logical well-being p<0.01, physical self-care p<0.05; Full models: pain p<0.05 and 
disability p<0.05. 
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General discussion  

MSP is a great problem in the working population and findings in the present 
studies show that MSP is common in non-clinical samples of health care 
staff working in the public service. The most common pain sites were the 
back, neck and upper limbs including shoulders. Furthermore, the findings in 
the thesis show that subjects – nurses' aides working in municipal health 
services – who received an intervention, based on CB principles displayed 
significantly less fear of movements related to pain compared to subjects 
who received an intervention based on conventional symptom reduction 
principles(Study I). In both groups nurses' aides regarded themselves as sig-
nificantly less sick at follow-ups compared with baseline. Pain severity, ex-
pectations of prolonged pain duration, and expectations of ability to work 
within six months were associated with persistent pain and long sick leave in 
a non-clinical sample of health care staff working in municipal health ser-
vices (Study II). Pain, disability and sick leave predicted pain, disability and 
sick leave at a three-year follow-up in a non-clinical sample of RNs working 
in a county hospital. None of the work-related factors such as satisfaction 
with work-mates, satisfaction with work leaders, value of the present job, 
perceiving the work as calm or stressful and perceiving work as light or 
heavy predicted pain, sick leave or disability at follow-up. Personal factors 
such as self-rated health and sleep quality during the past week predicted 
pain, while age, self rated health, and perceived optimism predicted disabil-
ity, although these associations were weak (Study III). In the same sample, 
RNs consistency ratings of life values in different life domains; i.e. psycho-
logical well-being, physical self-care and education were shown to be pre-
dictors of pain and disability at follow-up (Study IV). 

The prevalence of MSP and sick leave among health care staff 
In Study I, the health screening of nurses' aides (n=90) showed that 75% had 
daily pain symptoms in the neck, shoulders or back. The frequency of sick 
leave was not used, as the baseline values of number of sick days for the 29 
participants were below the national average level (7 days). However, from a 
prevention perspective, the point is to identify the individual before he/she 
develops persistent pain, disability or requires long-term sick leave. Before 
Study I was carried out, the annual statistics showed that health-care staff in 
the municipal sector of the midsize Swedish city in the investigation was one 
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of the groups with the highest frequency of absence from work due to ill-
ness. A great number of these employees had MSP.  

In the present studies, several of the staff had MSP in the back, neck and 
upper limbs including shoulders and other sites such as the hand, wrist, etc. 
These results correspond well with previous work in the area [19, 20, 128, 
129]. For instance, one longitudinal study [26] among home-care personnel 
(n=443) demonstrated that 59% experienced neck pain, 66% shoulder pain 
and 62% LBP at baseline. The figures were nearly the same at follow-up. 
MSP is also known to be an important source of disability and sick leave [4, 
7, 130, 131]. However, in a study [132] of RNs, results showed that nearly 
44% reported one or more occasions of sickness, where nearly 17% experi-
enced neck or shoulder pain most or all of the time during the past week.  

In the present thesis, the staff members were non-clinical samples, the 
majority of whom were woman. Several studies have shown that women 
report more symptoms in the neck and shoulders than men do, but no com-
parison was made here because there were too few men.  

Secondary prevention  
In our Study I, nurses' aides receiving an intervention based on CB principles 
displayed less fear of movement. In the study by Moore and co-workers 
[133], a similar intervention was provided at a primary care centre and in-
cluded several therapeutic ingredients, such as problem solving, establishing 
active coping skills and exposure to activities and thoughts associated with 
pain. Their intervention was compared with a “traditional” intervention and 
the results showed, for example, fewer fear avoidance beliefs associated with 
the pain symptoms. This result is in accordance with the findings of Study I. 
This is also in line with previous studies [11, 68, 104] of intervention based 
on CB principles, where results showed that individuals with MSP reported 
less pain and disability after the intervention. In Study I, subjects in both 
groups rated themselves as less sick at follow-ups compared with baseline. 
However, Torill and co-workers showed, in a systematic review [134] of 
LBP interventions at the workplace, that exercise, multidisciplinary treat-
ment interventions at the workplace have a documented effect on LBP.  

Assumptions made in Study I were based on previous studies [135] of 
risk groups [86] and on findings [136, 137] showing that fear/avoidance is 
associated with development of persistent pain. However, in the present 
study, the findings demonstrated no effects of pain function as measured by 
the MPI among the nurses' aides. The low baseline values may be one of the 
reasons why no effects were shown in the MPI. Thus, the MPI may be too 
insensitive an instrument to use in preventive research in non-clinical sam-
ples. In both intervention groups, fear of movements related to pain de-
creased during the intervention, but improvements were maintained for those 
individuals who had received the CB principles.  
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Risk factors 
Individual factors  
The Swedish Council on Technology Assessment in Health Care based the 
individual factors – such as age, sex, civil status and ethnicity – for devel-
opment of persistent pain on evidence from several studies [11], while Cole 
and Rivilis [62], working from an epidemiological perspective, pointed out 
that individual factors have been variously defined as non-work, demo-
graphic, physiological or psychological factors. These authors meant that, 
for occupational epidemiologists, “individual factors are thought to affect 
personal responses to workplace exposures and be likely to be thought of as 
physiological and psychological attributes in contrast to biomechanical char-
acteristics” pp 121 [62].  

In our models used for prediction of persistent pain and sick leave, activ-
ity, physical function, pain severity, psychological/cognitive factors, expec-
tations of persistent pain, expectations to be working in six months and work 
satisfaction were used as predictors. Further in this context, prediction refers 
to statistical prediction based on a cross-sectional design. The explanatory 
models significantly predicted persistent pain and sick leave. In the model 
predicting persistent pain, pain severity and psychological/cognitive factors 
such as HADSD and fear avoidance increased the odds of having persistent 
pain while kinesiophobia decreased the odds. In other studies [61, 138], ex-
planatory models have shown that psychological factors such as depression, 
kinesiophobia and fear avoidance are strong predictors of the development 
of disabling and persistent pain. In the present thesis, the explanatory value 
of depression was only weakly associated with persistent pain, while several 
studies [139-141] have shown  that depression is a strong predictor of persis-
tent pain. One explanation could be that we used a non-clinical sample. 
Fear/avoidance beliefs were weakly related to persistent pain. In other stud-
ies, fear/avoidance beliefs have been shown to be strong predictors of the 
development of persistent pain [142-144]. One unexpected result was that 
kinesiophobia, which is an irrational or negative belief about pain, decreased 
the odds of having persistent pain by 14%. In general, kinesiophobia is asso-
ciated with the development of persistent pain [145]. One explanation may 
be that caution per se decreases the risk. However, the models for prediction 
of sick leave showed that the models had explanatory value for pain severity, 
kinesiophobia, and the expectation to be working in 6 months. The explana-
tory models for prediction of pain, disability and sick leave, based on the 
work-related and personal factors, pain, disability and sick leave over a 
three-year period, showed that the models had explanatory value for pain, 
disability and sick leave. However, none of the work-related predictors pre-
dicted any of the outcomes. Well-known predictors such as previous pain 
and disability increased the risk of having MSP and disability. These results 
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are in line with previous studies [1, 11, 20, 69, 146] showing that persons 
with previous pain or disabling LBP are more disposed to having MSP. Sick 
leave at baseline increased the risk of having disability at follow-up, and 
disability at baseline increased the risk of being on sick leave at follow-up. 
One possible reason could be that sick leave may generate new problems, 
such as increased pain and inactivity. A systematic review [4] of predictors 
of persistent disability in injured workers showed that the most frequently 
identified predictors of prolonged disability were older age and greater base-
line pain and functional disability. In this review, the authors pointed out that 
several studies failed to assess predictor variables that are potentially impor-
tant and to examine the interactions of variables. In the model predicting 
pain, self-rated health and sleep quality predicted pain, although the odds 
ratio was low.  In the models predicting disability, age and self-rated health 
significantly increased the odds of being disabling, however the odds ratio 
was low. We may have failed to identify predictor variables that are impor-
tant to the development of pain, disability and sick leave. The predictive 
models for pain, disability and sick leave, based on the consistency scores in 
the valued life domains over a three-year period, showed that the models 
used for pain and disability had explanatory value. The odds of having pain 
and disability increased as a function of psychological well-being, while 
physical self-care was associated with decreased odds for pain and disability 
at follow-up. In the explanatory model predicting disability, education sig-
nificantly increased the odds of being disabled. In Study III the statistical 
models for pain and disability showed that personal factors account for pre-
diction of pain and disability, however the odds were low. Life values may 
be a complement to the explanation of the prediction of pain and disability. 
McCracken and Yang [75] showed that  living in accordance with one’s life 
values significantly improved functioning, independent of acceptance of pain 
[75].   

Environmental factors  
The ICF defines the external environmental factors as, e.g., social attitudes, 
architectural characteristics, legal and social structures [80]. According to 
Social Cognitive Theory (SCT) [81], several constructs are involved in un-
derstanding and intervening health behaviour, and the environment has been 
recognized as an important factor in health behaviour change. The Swedish 
Council on Technology Assessment in Health Care did not explicitly men-
tion the term environmental factors, although they did  point out sociodemo-
grafic, work-related and economic factors that are important in the develop-
ment of persistent pain [11].However, in the present thesis, the environ-
mental factors were divided into, work-related e.g., job satisfaction, and 
social factors e.g. being on the sick list. 
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According SCT [81] “environment” is described as factors physically ex-
ternal to the person, “situation” is described as a person’s perception of the 
environment and expectations regarding the outcomes of behaviour. How-
ever, an interaction between environmental and individuals factors may exist 
and may increase the risk of self-reported MSP. In Study III, this assumption 
was not supported, in that none of the explanatory models based on work-
related predictors (value of present job, satisfaction with workmates, satis-
faction with work leaders, experienced work as light or heavy and experi-
enced work as calm or stressful) predicted pain, disability or sick leave. This 
finding is not in accordance with other studies [19, 147, 148], in which 
work-related factors have been shown to be important in the development of 
pain, disability and sick leave. The findings may be explained by the fact 
that the number of items about work was too few, especially compared with 
the individuals factors presented in Table 1. 

A systematic review by Sherehiy and co-workers [43] showed that the 
strongest evidence for MSP was found in relation to the psychosocial factors 
of work organization, including work schedule, nursing category, work shift, 
number of staff on the ward and social relations at work. Factors such as job 
strain and job control were also associated with MSP, but in somewhat am-
biguous ways. In Study III, all RNs were asked to freely report about what 
they experienced as most difficult, boring and harmful at their present job. 
Several of them reported stress (e.g., lack of time, hectic job, and transport 
of patients) and physical demands like heavy lifts as the most harmful fac-
tors. Some authors [56, 57] have pointed out that increased stress is experi-
enced when the political and administrative establishment puts extra de-
mands on RNs. In Study II, work satisfaction was not significantly related to 
persistent pain, sick leave and long sick leave among the municipal health 
care staff. One explanation may be that work satisfaction was based on one 
item that included several questions. The results may have been different if 
the item had been divided into several questions [57]. Psychological work 
factors such as poor job satisfaction and high work demands have been iden-
tified as risk factors among both nurse’s aides, nurse assistants and RNs 
working in the public sector [20, 58].  

To summarize, the present thesis includes attempts to identify risk factors 
related to the development of MSP. The main results show that well-known 
risk factors for the development of MSP, such as previous pain, disability 
and sick leave, were found to be important predictors of future MSP, disabil-
ity and sick leave among the health care staff. An attempt was made to facili-
tate identification of risk factors by categorization into individual and envi-
ronmental factors, sometimes classified as social factors, or personal factors. 
The present findings show that the majority of the identified risk factors 
belong to the category of individual factors, as we attribute them. Other au-
thors may present these risk factors in a different way on interactions be-
tween the individual and the environment. Such reasoning is in line with bio-
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psychosocial models implying that biological, physiological, psychological 
and social factors interact in affecting the individual’s reports of pain. The 
ICF pointed out that “interaction with environmental factors is an essential 
aspect of the scientific understanding of the phenomena included under the 
umbrella terms functioning and disability” (p. 14) [80]. Cole and Rivilis [62] 
considered that individual factors are important to the development of MSP, 
for example concerning physical differences between workers, where height 
may determine whether one is placed in work situations with lifting loads. 
They also asked an important question: “Where in the course of MSP do 
individual factors operate?” (p. 123) [62]. The research on risk factors may 
have failed to examine interactions between variables in predicting outcomes 
[4]. Similar claims were made in a review [43] of risk factors for MSP 
among nursing professions. Evidence for the associations was inconsistent 
for several of the factors, and the strength of these associations was also low. 
In the present studies, several of the identified predictors had low odds ratios 
and none of the explanatory models contributed to an explanation of sick 
leave except in Study II for the models of SL and LSL. Pain severity, kine-
siophobia and expectations to be working in 6 months predicted sick leave as 
single items in the models. In Study III the full model of sick leave showed 
that disability at baseline as a single item predicted sick leave at follow-up.  

Montgomery [149] listed 82 life values in ten domains (harmony, positive 
relations, mobility, involvement, communication, knowledge, responsibility, 
comfort, religion and health) among disabled and not-disabled persons. Just 
as in our study, both attainment and importance ratings were used but with-
out consistency ratings. Studies of life values among disabled persons, non-
disabled persons, women with breast cancer and persons with obstructive 
pulmonary disease [76, 77, 79] have been carried out. These studies [77-79], 
however, had descriptive and comparative designs. The VLQ [116] incorpo-
rates both importance and consistency scores, and covers ten life domains. It 
was originally used as a process measure, with which the discrepancy be-
tween the importance and consistencies scores is highlighted. Wilson [116] 
recommend using the consistency scores if using the instrument as an as-
sessment. In study IV the life value importance scores and the consistency 
scores for each domain at the two assessment points in time are presented, 
since the first aim of this study was descriptive. These data are also the first 
ones for VLQ among RNs being presented. For predictive purposes though, 
the consistency data are exclusively used. In all, this makes any comparisons 
to earlier studies cumbersome.  

Methodological considerations 
To estimate of risk factors (Study II, III and IV) and to evaluate of two inter-
ventions, one based on CB principles and one on conventional principals 
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(Study I), a quantitative approach was used to obtain information regarding 
the prevalence, distribution and interrelations of variables among the popula-
tion (health care staff). Study I was experimental and meet criteria for infer-
ring causal relationships between the interventions (independent variable) 
and outcomes like dysfunction due to pain and degree of fear/avoidance of 
work-related activities. Thus, one strength of the study is its design. In Study 
II, a cross-sectional design was applied, which is weaker than longitudinal 
designs, but for descriptive purposes, identification of groups among health 
care staff with differing levels of exposure, and in comparing the prevalence 
of MSP and sick leave in between groups, [8, 150] this design was consid-
ered appropriate. Both Study III and IV included the same sample of RNs 
and had longitudinal designs. Work-related factors and personal factors were 
used in Study III as predictors of pain, disability and sick leave. In Study IV, 
personal values of different life domains were used as predictors of the same 
outcomes as in Study III. In their review of predictors of chronic disability in 
injured workers, Turner and co-workers [4] suggested that prospective stud-
ies are needed to identify working populations in particular, as risk factors 
may vary across different subgroups.  

The number of subjects in the studies could be a problem, especially in 
Study I, where the small number of participants (n=29) may limit the statisti-
cal power. The sample may also have been too homogeneous. To avoid 
threats to internal validity in Study I, participants were randomly assigned to 
the two groups, controlling for individual extraneous variables. Participants 
dwindled over time and four participants receiving the CB principles did not 
show up for the telephone follow-up. This may be related to the length of 
time between data collection occasions: 12 and 24 months. It has been 
shown that a 12-month follow-up of subjects is likely to result in higher attri-
tion rates than is a 1-month follow-up [150]. However, the strength in this 
study was the use of a randomized intervention.    

To avoid threats to external validity such as diffusion of treatment effects 
in Study I, the participants were told to avoid talking with each other about 
the study during the study period. To decrease the risk for contamination 
between groups, they were randomly assigned to the groups. It is possible 
that subjects treated using the CB principles and those receiving treatment 
based on traditional principles were working at the same department. In or-
der to avoid contamination between the conditions, both therapists followed 
highly structured protocols and were supervised by the project leader (psy-
chologist). Yet another threat to external validity could be that the subjects 
may have been affected by researcher characteristics, an experimenter effect.  

The major limitation of Study II was the great number of non-responders, 
which led to analyses of the non-responders. Results showed that responders 
and non-responders did not differ in initial background characteristics. How-
ever, responders who completed the questionnaire may not have formed a 
representative sample anyway. Several of the non-responders confirmed this 
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during the telephone interview. They thought the questionnaire was only for 
people who had pain disorders; also several had not seen the questionnaire. 
A further explanation for the low response rate could be that the question-
naire contained many items that took a great deal of time to answer.  

In Study III and IV, the response rate was high due to the three-year pe-
riod between the data points and the reorganizations in the hospital. The 
sample consisted of same RNs and was even more homogeneous compared 
to the sample in Study II. The samples in all studies were based on a non-
clinical sample. 

In Study I and II, most of the instruments were standardized and well-
known [108, 151]. In Study I, some questions were taken from a rehabilita-
tion centre with a pain unit. These questions were used in addition to those 
taken from Linton and co-workers’ assessment questionnaire [120], because 
the questions were important to the aim of Study I. In Study II, a battery of 
questions was used based on questions from different standardized instru-
ments, related to pain and disability (see Paper II) [85, 152]. The instrument 
was relevant to the aim of Study II.  

The psychometric properties of the VLQ have not been extensively inves-
tigated, because the questionnaire is under development [116]. However, in 
the original VLQ Cronbach´s alpha for importance was 0.90 and for consis-
tency 0.75. According to Wilson [116], this is theoretically sound, as expect 
what is valued to be more stable than how consistently those values are 
lived. In Study IV, Cronbach´s alpha was satisfactory at the two data points.  

In Study II, III and IV, logistic regression analyses were performed. Lo-
gistic regression analyses were used when outcomes were dichotomous and 
when there were no assumptions about the distributions of the predictor vari-
ables due to the fact that the responses on the dependent variable are ex-
pected to be nonlinear for one or more of the predictors. The analyses may 
have too little statistical power if the expected frequencies are too small 
[126]. Because the odds ratios in some cases were low, other variables and 
the sample size may have affected the outcomes. For Studies II, III and IV, 
multicollinearity tests were done among the predictors to eliminate high 
correlations among predictor variables. None of the predictors were highly 
correlated.  

Conclusions 
The findings of the present thesis showed that MSP is common among 
health care staff working in the public sector. The findings also suggest that 
using CB principles and identified environmental factors in prevention may 
decrease the risk of persistent MSP in vulnerable subgroups of the working 
population. The findings from the intervention study showed positive effects 
among nurses' aides receiving an intervention based on CB principles related 
to MSP compared with nurses' aides receiving an intervention based on con-
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ventional symptom reduction. Pain severity and expectations to be working 
in 6 months were associated with persistent MSP and sick leave, respec-
tively, in a non-clinical sample of municipal health care staff. Pain, disability 
and sick leave at baseline were the strongest predictors of pain, disability and 
sick leave at a three-year follow-up in a non-clinical sample of RNs working 
in a county hospital. Work-related factors at baseline did not contribute to 
the prediction of pain, disability and sick leave at follow-up. Only a few 
personal factors contributed to the prediction of pain (self-rated health and 
sleep quality the past week) and disability (age, self-rated health and per-
ceived optimism), although the odds ratios were low. The findings support 
the notion that individual values in different life domains – especially in the 
domains psychological well-being, physical self-care and education – are 
potentially useful predictors of pain and disability.  

Implications of further research 
The present findings add to the results from several studies [1, 7, 11, 20, 
136] providing consistent results that persons with previous pain, disability 
and sick leave are more disposed to having pain, disability and sick leave 
than others. However, further studies, especially prospective studies, should 
define high risk occupational groups, because risk factors for MSP, disability 
and sick leave may vary across different groups. It is not difficult to identify 
workplaces with high frequencies of staff with MSP and sick listing. It 
seems more difficult, however, to identify predictors of persistent MSP, dis-
ability and sick leave. This might suggest the involvement of risk factors that 
lie between individual and environmental factors. Our results indicate that 
future studies of risk factors related to MSP and disability among health care 
staff may benefit from a focus on the interaction between the individual’s 
family and work domains. The results also suggest that there is a link be-
tween intra-individual factors reflecting different aspects of appraised life 
values related to MSP. These may consequently, alone or together with es-
tablished ones, be used for predictive purposes, and contribute to a better 
understanding of the long-term development of problems for individuals 
with MSP. The present findings also suggest that interventions based on CB 
principles may be useful at workplaces with persons judged to be at risk for 
developing persistent MSP.    
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Sammanfattning (Summary in Swedish)  

Föreliggande avhandling baseras på fyra empiriska studier. Inledningsvis 
studerades kognitiva, beteendeinriktade faktorer samt omgivningsfaktorer 
hos personer med muskuloskeletal smärta som arbetar inom kommunal om-
vårdnad. Det övergripande syftet med avhandlingen var därefter att identifie-
ra faktorer som har samband med muskuloskeletal smärta, funktionsnedsätt-
ning och sjukskrivning hos personer som arbetar inom offentlig hälso- och 
sjukvård.  

Data samlades huvudsakligen in med frågeformulär. I Studie I användes 
en randomiserad experimentell design med baslinje, intervention och upp-
följningar för att undersöka om det förelåg någon skillnad i behandlingsef-
fekt av arbetsplatsbaserade interventioner baserad på två olika behandlings-
program. Ett program baserat på kognitiva beteendeinriktade principer och 
ett program baserat på konventionell smärtreduktion genomfördes hos 29 
undersköterskor/sjukvårdsbiträden som arbetade på ett äldreboende. I Studie 
II användes en beskviande och korrelativ design för att identifiera och be-
skriva faktorer relaterade till utveckling av långvarig smärta och sjukskriv-
ning hos 914 personer, där majoriteten var kvinnor som arbetade som under-
sköterska/sjukvårdbiträde inom kommunal omvårdnad. Data samlades in via 
ett frågeformulär bestående av frågor om aktivitet, fysisk funktion, smärta, 
psykologiska/kognitiva faktorer, förväntan om långvarig smärta, förväntan 
om att vara i arbete om sex månader och arbetstillfredsställelse. En longitu-
dinell design användes i Studie III och IV för att beskriva och predicera 
smärta, funktionsnedsättning och sjukskrivning hos 200 sjuksköterskor som 
arbetade på ett länssjukhus. Data var baserade på två frågeformulär som 
inkluderade:1) arbets- och person relaterade faktorer, smärta, funktionsned-
sättning och sjukskrivning (Studie III) och 2) värderade livsdimensioner 
(Studie IV). 

Resultaten visade att muskuloskeletal smärta är vanligt förekommande 
hos personer som arbetar inom offentlig hälso- och sjukvård. De underskö-
terskor/sjukvårdsbiträden i Studie I som tog del av ett kognitivt beteendein-
riktat program visade mindre rädsla för rörelser relaterat till smärta än de 
personer som tog del av ett konventionellt smärtprogram. Studie II visade att 
rädsla för rörelse, nedstämdhet och att inte tro sig vara i arbete om 6 måna-
der var relaterade till utvecklandet av långvarig smärta och sjukskrivning. I 
Studie III predicerade smärta, funktionsnedsättning och sjukskrivning, smär-
ta, funktionsnedsättning och sjukskrivning över en treårs period. Ingen av de 
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arbetsrelaterade faktorerna var dock predicerande. Dimensionerna psykolo-
giskt välbefinnande, egen vård och utbildning predicerade smärta och funk-
tionsnedsättning i Studie IV. 

Sammantaget visar avhandlingen att kognitiva beteendeinriktade principer 
i preventiva åtgärder kan minska risken för långvarig muskuloskeletal smärta 
bland utsatta grupper som t.ex. personal inom vårdyrken. Studierna stödjer 
också tidigare resultat, att smärta, funktionsnedsättning och sjukskrivning 
predicerar sig själva. Resultaten stödjer också att individuella livsvärden i 
domänerna psykologiskt välbefinnande, egenvård och utbildning kan vara 
möjliga prediktorer för smärta och funktionsnedsättning. 
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Appendix A 

Table 1. Mean values (m) standard deviation (sd), and t-values for comparisons 
between the LDP > 3 months (n=499) and DP < 3 months (n=308) groups for activ-
ity, physical function, pain severity, psychological/cognitive factors, expectations of 
long duration of pain, expectation of working in 6 months and work satisfaction (df 
= 805) 

Groups         LDP        DP    
Variables m (sd)  m (sd) t-value 
Activitya   8.0*** (2.0) 9.4 (1.3) 10.9 
Physical function 12.8*** (3.1) 11.4 (2.0) -7.1 
Pain severity 5.0*** (2.1) 1.5 (2.1) -22.5 
Psychol/cogn.factorsb      
   HADSA 5.6*** (3.7) 4.0 (3.3) -6.2 
   HADSD 6.3*** (2.7) 5.3 (2.3) -5.7 
   Kinesiophobia 5.7*** (2.4)  4.9 (2.4) -4.5 
   Fear Avoidance 10.5*** (5.0) 7.9 (4.7) -7.6 
   Psychosomc 21.5*** (5.8) 17.7 (5.1) -9.4 
   Coping 4.06ns (2.6) 4.29 (3.2)  1.1 
Expectation of LDP 6.6*** (3.0) 2.5 (2.9) -20.7 
Expectation of working 
in 6mc    

 
8.4*** 

 
(2.4) 

 
9.1 

 
(2.0) 

 
3.8 

Work satisfactiond 5.7*** (2.5) 6.4 (2.4) 3.8 
***p<0.001: ns=not significant, a = 1 to10 point scales anchored by “cannot do it 
because of pain ”and “can do it without pain being a problem” b = Psychosomatic 
symptoms,  c = items rated on a scale from 1 to 10 with 1 = “no chance” and 10 = 
“very  high chance”. d = items rated on a 1-10 point scale, with “not at all satisfied” 
and “completely satisfied”. 
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Table 2. Mean values (sd), and t-values for comparisons between the LSL> 3 
months  (n=35) and  SSL<3 months (n=174) groups  for activity, physical function, 
pain-related variables, psychological/cognitive factors, expectations of long duration 
of pain, expectation of working in 6 months and work satisfaction (df =207).  
Groups         LSL             SSL    
Variables m (sd)  m (sd) t-value 
Activitya 6.1*** (2.4) 7.7 (2.0) 4.1 
Physical function 14.7*** (4.4) 12.9 (3.0) -3.0 
Pain severity  6.5*** (1.7) 5.4 (2.3) -3.0 
Psychol/cogn.factorsb      
   HADSA 8.2*** (4.0) 6.2 (3.9) -2.8 
   HADSD 8.6*** (2.6) 6.7 (2.7) -3.8 
   Kinesiophobia 8.1*** (2.1) 6.5 (2.3) -4.0 
   Fear Avoidance 14.6** (5.8) 11.2 (5.3) -3.5 
   Psychosomc 25.0* (7.0) 23.0 (6.0) -2.0 
   Coping 3.4ns (2.4) 4.3 (2.5) 2.0 
Expectation of LDP 8.3** (2.2) 6.5 (3.2) -3.1 
Expectation of working 
in 6mc    

 
4.5***      

 
(3.1)        

 
8.1 

 
(2.5) 

 
7.4 

Work satisfactiond 5.1ns (2.7) 5.9 (2.5) 1.5 
***p<0.001; ns=not significant, a = 1 to10 point scales anchored by “cannot do it 
because of pain ”and “can do it without pain being a problem” b = Psychosomatic 
symptoms,  c = items rated on a scale from 1 to 10 with 1 = “no chance” and 10 = 
“very  high chance”. d = items rated on a 1-10 point scale, with “not at all satisfied” 
and “completely satisfied”. 
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Table 3. Mean values (m) standard deviation (sd), and t-values for comparisons 
between the NSL= 0 days  (n=674) and SL 1 to 365 days (n=209) groups for activ-
ity, physical function, pain severity, psychological/cognitive factors, expectations of 
long duration of pain, expectation of working in 6 months and work satisfaction (df 
= 805). 

Groups         NSL             SL    
Variables m (sd)  m (sd) t-value 
Activitya 8.9 *** (1.4) 7.4 (2.1) 11.7 
Physical function 11.9*** (2.5) 13.2 (3.3) -6.2 
Pain severity 2.9*** (2.4) 5.6 (2.2) -14.2 
Psychol/cogn.factorsb      
   HADSA 4.4*** (3.3) 6.5 (4.0) -7.7 
   HADSD 6.0*** (2.4) 7.0 (2.7) -7.8 
   Kinesiophobia 5.0*** (2.3) 6.7 (2.3) -9.6 
   Fear Avoidance 8.6*** (4.6) 11.7 (5.5) -3.5 
   Psychosomc 18.8*** (5.1) 23.1 (6.2) -8.3 
   Coping 4.1ns (2.8) 4.2 (2.5) -0.2 
Expectation of LDP 4.4*** (3.6) 6.8 (3.1) -8.6 
Expectation of working 
in 6mc    

 
9.1***    

 
(1.8)     

 
7.5 

 
(3.0) 

 
9.6 

Work satisfactiond 6.1ns (3.4) 5.7 (2.5) 1.8 
***p<0.001; ns=not significant, a = 1 to10 point scales anchored by “cannot do it 
because of pain ”and “can do it without pain being a problem” b = Psychosomatic 
symptoms,  c = items rated on a scale from 1 to 10 with 1 = “no chance” and 10 = 
“very  high chance”. d = items rated on a 1-10 point scale, with “not at all satisfied” 
and “completely satisfied”. 
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