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Abstract
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Chronic pain (>3 months) is associated with work limitations and sick leave. This thesis aimed
to evaluate assessments and interventions targeting work disability for individuals at risk of or
with chronic pain. Specific aims for studies I and II were to compare the preventive effects of a
brief psychosocial program with an active educational control. Study III aimed to evaluate the
construct validity and internal consistency of the Work Ability Index (WAI). Study IV aimed
to systematically replicate a behavioral medicine physiotherapy intervention within a return-to-
work context and evaluate its effects on an individual level. 

Methods: Studies I and II were based on a cluster-randomized controlled trial, including 191
employees with reported pain and/or stress-related ill-health and 53 supervisors. Study I reported
on the primary outcome of sick leave and secondary health-related outcomes on employees
at 6-months follow-up; study II reported on the supervisors’ communication behavior and
perceived stress. Study III was a cross-sectional study including 118 patients with chronic pain
referred to specialized care. Study IV was a single case experimental design study including
five participants with chronic pain on long-term sick leave.

Results: In studies I and II, no effects of the brief psychosocial program were found
on outcomes on employees or supervisors. In study III, the construct validity and internal
consistency of the WAI were supported. In study IV, the physiotherapy protocol was
successfully replicated, and the results indicated an effect on task-specific self-efficacy for target
activities at work, but not on experience of target activities or work ability.

Conclusion: The results highlight the importance of selecting participants for preventive
workplace interventions based on their assessed risk profiles for long-term pain disability, and
that targeting mainly the supervisors might be insufficient. The WAI appears to be a valid
measurement of work ability for patients with chronic pain in specialized care. Accordingly,
behavioral medicine physiotherapy can be successfully adapted to work disability needs for
patients with chronic pain. Large-scale trials are needed to evaluate its effects on return-to-work.
A behavioral medicine perspective on pain disability in a work context motivates a focus on
target activities at work, which can be seen to mediate the incorporation of behavioral knowledge
in assessments and interventions for individuals with pain.
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Introduction 

Chronic pain is a huge problem worldwide, with a large number of individuals 
being affected. Chronic pain is associated with suffering and a decreased qual-
ity of life, interfering with daily activities. Work disability due to pain is com-
mon and may have a considerable impact on an individual’s life. Continuing 
working, on the other hand, is associated with better health outcomes and well-
being. In addition, societal costs for pain-related work disability are large. Tar-
geting pain disability is of great importance, both at early stages, to prevent 
further limitations, and at later stages, by helping those affected by chronic 
pain and disability. 

Research may contribute to further knowledge on pain disability in a work 
context as well as how to support those affected. Pain research should prefer-
ably be guided by theoretical frameworks in order to facilitate the develop-
ment and integration of new knowledge. One such framework is the biopsy-
chosocial model of pain, which highlights the complexity of pain disability 
and the number of factors that must be considered. Importantly, psychosocial 
factors are known to play a major role in pain disability and should be ad-
dressed in prevention and treatment. When targeting limitations at work, this 
includes workplace factors. 

The field of behavioral medicine refers to the development and integration 
of behavioral and biomedical knowledge, and how it is applied in clinical 
practice, such as in prevention, health promotion, treatment, and rehabilita-
tion. The framework of behavioral medicine can help us, as health-care pro-
fessionals, to actively assess and target factors of relevance for pain disability 
in interventions. Questions might remain on how this integration and applica-
tion of behavioral knowledge can be achieved. 

This thesis applies a behavioral medicine perspective on pain disability in 
a work context, when studying the prevention of pain-related ill-health, as-
sessment of work ability, and tailored physiotherapy in a return-to-work con-
text. 
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Background  

Pain and chronic pain  
Pain is a multifaceted experience. The pain experience is personal and should 
be understood from the perspective of the individual (1). The International 
Association for the Study of Pain (IASP) (1) defines pain as: “An unpleasant 
sensory and emotional experience associated with, or resembling that associ-
ated with, actual or potential tissue damage.” In addition, the following de-
scriptions are used by IASP, for the understanding of pain: 
 Pain is always a personal experience that is influenced to varying degrees 

by biological, psychological, and social factors. 
 Pain and nociception are different phenomena. Pain cannot be inferred 

solely from activity in sensory neurons. 
 Through their life experiences, individuals learn the concept of pain. 
 A person’s report of an experience as pain should be respected. 
 Although pain usually serves an adaptive role, it may have adverse effects 

on function and social and psychological well-being. 
 Verbal description is only one of several behaviors to express pain; ina-

bility to communicate does not negate the possibility that a human or a 
nonhuman animal experiences pain.  

 
In a Swedish population-based study, the prevalence of having experienced 
pain in the last month was 63% (2), and pain is a common reason for health 
care consultations (3,4). 

Chronic pain is defined as pain that persists or reoccurs for more than 3 
months (1). In this thesis, this definition is used for chronic pain, and corre-
sponds to the selection criteria of participants in studies III–IV. In study I, the 
prevalence of pain was used, without the criteria on duration. 

Chronic pain is a global health problem, and it is a major cause of years 
lived with disability (5,6). Women are more affected than men (7). In Sweden, 
18% of the adult population has been reported to experience regular moderate 
or severe pain for a duration of at least six months (8). 

Living with chronic pain may have considerable impact on the individual’s 
life. In interviews with individuals living with low-back pain, the experience 
of pain as undermining the sense of self and the previous lifestyle was one of 
the reoccurring themes (9). Chronic pain interferes with activities in daily life, 
affects one’s quality of life, and is associated with psychological distress and 
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depression (8,10,11). It is also associated with poor self-rated health, unem-
ployment, sick-leave, or work limitations (8,10). Consequently, chronic pain 
affects both the individual, the family and the society. 

The classification from IASP, in line with the structure of the newly revised 
International Statistical Classification of Diseases 11th edition (ICD-11), 
makes a distinction between chronic primary pain and chronic secondary pain 
(1). The latter constitutes, for example, cancer-related pain and post-surgical 
pain, and is defined as chronic pain as a symptom of another disease. Chronic 
primary pain constitutes a disease in itself and is associated with significant 
emotional distress or functional disability, for example, interference with ac-
tivities of daily life or participation in social roles. The condition should also 
not be better accounted for by another chronic pain condition. In clinical prac-
tice, the ICD-10 diagnoses are still used in Sweden. 

The biopsychosocial model of pain  
Pain is a multifaceted condition, which needs to be understood with the help 
of knowledge from different fields. The biopsychosocial (BPS) model was 
originally described by Engel in 1977 (12), and it proposed that biological, 
psychological, and social factors are crucial for the perception of health and 
disease. The model has had a major influence in the last decades of research 
and health care practice. Gatchel et al. (13) described the biopsychosocial ap-
proach to chronic pain. Pain is understood as the results of the dynamic inter-
action among physiological, psychological, and social factors, which perpet-
uate and may even worsen the pain experience and disability. 

Psychological and social factors are understood to interact with physical 
pathology. An implication is that interventions targeting one factor might af-
fect other dimensions, via the biopsychosocial interactions. Gatchel also high-
lighted the co-morbidity of mental health disorders and psychological factors 
in chronic pain (14). More recent applications of the biopsychosocial model 
include the adaptation by Miaskowski et al. (15) to chronic pain in older 
adults. The biopsychosocial model can be seen as an umbrella framework for 
pain, which has greatly influenced both theory and clinical practice. An ex-
ample is the multidimensional approach in pain treatment, including the iden-
tification of psychological risk factors (16).  

The biopsychosocial model can also be criticized for implying boundaries 
between biological, social, and psychological dimensions (17), even though it 
aims for a holistic approach with the different dimensions as interconnected. 
Modern basic research support physiological links between psychosocial fac-
tors and biology, for example, via the neuroimmunology system (18,19). In 
clinical care, evidence-based practice must be combined with meeting the per-
son as a whole and acknowledging the lived experience of managing pain  (9). 
In this thesis, the biopsychosocial model forms the theoretical basis for 
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understanding pain disability in a work context, and how different factors can 
be addressed in assessment and interventions. 

Transition from acute to chronic pain 
The expected natural course of acute pain is recovery. Given the high preva-
lence, many people might have experienced a pain problem at some point. A 
minor proportion develops chronic pain and disability. Multiple pain sites, 
high pain severity, disability at onset, and longer pain duration have been re-
ported as prognostic factors for long-term pain disability (16,20). In addition 
to these pain-related prognostics, a large body of research demonstrates the 
impact of psychosocial factors in the development of chronicity of pain, as 
well as the risk of pain disability (16,21–26). Pain catastrophizing, pain cop-
ing, fear avoidance, and pain self-efficacy have been pointed out as pain spe-
cific psychological factors (15). In addition, emotional distress and depressive 
symptoms are common among individuals with chronic pain. 

In the pathophysiology of chronic pain, central sensitization has been iden-
tified as one contributing process (27,28). It refers to adaptations in the neural 
system, amplifying and changing the function of pain signaling. Neurobiolog-
ical correlates of the pain experience also suggest a shift in representation in 
brain activity, where emotional-related networks are more involved in chronic 
pain (27,29). 

The development of chronic pain is a complex process, with multiple neu-
robiological mechanisms (13,27,30). Questions remain on the details of chro-
nicity pain and how psychological factors interact with pathophysiology. 
From a psychological perspective, the development of chronic pain can be 
elaborated by describing psychological processes involved, which could also 
be targets of treatment. 

When pain becomes a persistent problem, several bouts have often oc-
curred, where psychological processes are hypothesized to play a part in driv-
ing the development of pain disability (31). Pain can trigger a number of neg-
ative emotions (e.g., fear, frustration, anger) and thoughts (such as catastro-
phizing: “now I will never be able to…”). These emotions and cognitions af-
fect behavior and pain coping, and they can drive the progression of co-
occurring pain-related problems (31,32). Quality of life has been shown to be 
more strongly associated with catastrophizing than pain intensity among indi-
viduals with chronic pain (33). In addition, co-morbidity is common in pain 
conditions, and need to be illuminated to understand the complexity and bur-
den among individuals with pain. 

Pain and co-morbidity 
Chronic pain is associated with both somatic and mental ill-health. Individuals 
with chronic pain experience excess mortality, which is mainly explained by 
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lifestyle factors (34). Adverse lifestyle factor includes lack of physical activ-
ity, smoking and poor-quality diet. 

Pain is also associated with psychological distress (8,10,11); moreover, 
psychiatric comorbidity, including depression and anxiety disorders, is high 
in chronic pain populations (7,35). In addition, stress-related ill-health can co-
occur with pain problems. Perceived stress is common; in one study, 59% of 
the patients seeking primary health care reported some degree of stress prob-
lems (36). In Sweden, more women than men are on sick leave due to stress-
related disorders (37), and this category represents one of the major causes of 
long-term sick leave. Among those, acute stress reaction, post-traumatic stress 
disorder, adjustment disorder, and exhaustion disorder are the stress-related 
diagnoses used in Sweden (38). How individuals respond to life events or 
“stressors” is hypothesized to be the result of a complex interaction of indi-
vidual traits, perceptions, lifestyle factors, and the context (39). Stress has 
been linked to a number of pathophysiological processes, including chronic 
pain (40,41). 

In co-existing symptoms, such as pain and stress, shared psychosocial com-
ponents can be found, called transdiagnostic factors (42). Psychological pro-
cesses, such as catastrophizing and avoidance, play a role in the maintenance 
of both pain and stress-related ill-health (41). Transdiagnostic factors can be 
addressed in treatment, for example, the psychological components and life-
style habits, and can motivate a joint perspective on interventions across diag-
noses. 

In this thesis, the target populations were individuals with chronic pain 
(studies III–IV), and individuals at risk of chronic pain and long-term pain 
disability (study I). In study I, individuals with pain and/or stress-related ill-
health were included, based on the co-morbidity between pain and stress con-
ditions. 

Pain disability in a work context 
Disability is defined in the Oxford dictionary as a physical or mental condition 
that limits a person’s movements, senses, or activities. According to the Inter-
national Classification of Functioning Disability and Health (IFC), disability 
denotes the negative aspects of the interaction between an individual (with a 
health condition) and that individual’s contextual factors (environmental and 
personal factors) (43). Function, on the other hand, represents the correspond-
ing positive aspects. In the ICF, disability is an umbrella term for impairments, 
activity limitations, and participation restrictions. 

Consequently, work disability is when an individual is unable to perform 
work-related tasks. This can lead to sick leave, job loss, or retirement. Work 
disability can also constitute limitations at work and work productivity, so-
called presenteeism (44–46), to which pain conditions are associated (47). 
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Pain-related diagnoses constitute the second most common cause of long-
term sick leave in western countries (48). In Sweden, specifically, 17% of the 
long-term sick leave is related to pain (37). In addition, chronic pain is a con-
tributor to disability pension or early retirement (49). One of the most frequent 
problems in everyday life, reported by participants within pain rehabilitation, 
is challenges at work (50). 

 The term long-term sick leave is used differently over contexts and coun-
tries. The Swedish Social Insurance Agency manages the sickness cash benefit 
for sick leave spells exceeding 14 days (51). In Sweden, a return to work plan 
is requested by the insurance agency on day 30 if the sickness episode is ex-
pected to last for at least 60 days. In this thesis, long-term sick leave in study 
IV is defined as >30 days. 

Another concept of relevance in this thesis is work ability, for example, as 
described by Ilmarinen et al. (52,53). Here, work ability is understood as the 
results of an interaction between the individual and work factors. That is, both 
individual prerequisites and demands of the work environment contribute to 
work ability. An individual’s health, functional capacity, and the characteris-
tics of one’s work have been found to affect work ability (52–54). Work ability 
according to the Work Ability Index (WAI) has been found to be poor among 
patients with chronic back pain (55), as well as among patients entering mul-
timodal pain rehabilitation in primary care (56). 

Importantly, work is a central aspect of life; to obtain economic resources, 
but also as part of individuals’ social role (57,58). Work aspects can pose a 
risk to health, but they can also be a protective factor for psychological well-
being (57). Unemployment is strongly associated with ill-health (58). For in-
dividuals with work disability, work has been reported to continue to be mean-
ingful and important (59). Supporting individuals to remain in or return to 
work can be part of rehabilitation, lead to better health outcomes, and reduce 
the risk of long-term disability (58). 

Preventing and treating pain disability from a behavioral 
medicine perspective 
Ultimately, pain disability may be prevented at an early stage. However, for 
some individuals, chronic pain and disability may be developed, and actions 
are needed. These need to target biopsychosocial factors of relevance for pain 
disability. 

Behavioral medicine 
Behavioral medicine, originally defined by Schwartz and Wiess (60), refers to 
a field of research and practice. Disciplines involved are concerned with the 
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development and integration of behavioral and biomedical knowledge rele-
vant to health and disease, applied at different stages. An illustration, based 
on the updated definition by Dekker et al. (61), can be found in Figure 1. An 
important elaboration from the previous definition is the broad conceptualiza-
tion of “behavioral knowledge,” (see Figure 1), defined as processes of health 
and disease-related behavior, with the understanding that these refers to overt 
behavior (e.g., an activity in everyday life) as well as related cognition, emo-
tion, and motivation (61). 

 
Figure 1. The definition and scope of behavioral medicine, based on Dekker et al. 
2021. 

Theories of behavior change 
Learning theory and behavioral analysis examine how behaviors can be ex-
plained by the individual’s interaction with the environment. A key concept is 
to understand the function of an individual’s behavior, in terms of which con-
sequences and interactions with the environment are achieved as a result of 
the behavior (62). These experiences shape the future behavior, i.e., the like-
lihood that the behavior will occur again under similar circumstances. 

Operant learning theory describes how behaviors, by associative learning, 
are affected by their outcome. Consequences which increase the behavior over 
time are called reinforcers, and vice versa for punishment (63). Reinforcement 
constitutes positive reinforcement and negative reinforcement; the latter is 
when something aversive is avoided by the behavior. For example, as a result 
of taking medication, pain intensity is decreased. Respondent learning theory 
describes how stimuli can be associated (63). A previous neutral stimulus can 
come to elicit a conditioned response, by pairing procedures. This is 
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applicable to emotional responses. For example, fear can be associated with 
previously neutral situations after an aversive event. Avoidance behavior can 
be understood as a combination of respondent and operant learning. 

By learning theory, we can understand more about how individuals learn 
to cope with pain. One of the most influential models to explain psychological 
factors in pain disability has been the fear-avoidance model by Vlaeyen and 
Linton (64). The model describes how fear-related processes result in avoid-
ance, and subsequent disability, in a negative loop. These processes are also 
hypothesized to negatively affect the pain experience and contribute to pain 
maintenance. Pain catastrophizing plays a role in the cognitive interpretation 
of the pain experience and fear acquisition, whereas no fear might pave the 
way for a positive loop of resuming daily activities. The model has influenced 
treatment strategies, focusing on the reduction of pain-related fear and avoid-
ance by targeting beliefs regarding pain and exposure. 

Another learning theory is the social-cognitive theory by Bandura (65), 
which has often been applied to health behaviors. Here, self-efficacy refers to 
the individual’s cognitive evaluation of own ability to successfully perform a 
certain behavior. The social-cognitive theory has influenced pain care by the 
implementation of treatment strategies focused on self-management, coping 
skills, and social support. According to Bandura, sources of self-efficacy are 
mastery experience (performance outcomes), somatic or emotional state, ver-
bal persuasion (encouragement), and vicarious experiences (role-modeling) 
(65). In the case of pain disability, self-efficacy for activities includes confi-
dence in performing the action in the presence of pain (21,66,67). Self-effi-
cacy has proven to be predictive of pain-related outcomes and has been sug-
gested as being a mediator of change (68,69). 

Learning theory is useful not only for understanding pain coping but also 
for health-related behaviors, such as treatment adherence, healthy habits, and 
managing activities in everyday life. Similarly, the likelihood of these behav-
iors can be understood in the individual’s interaction with the environment 
and short- and long-term consequences. This has influenced treatment strate-
gies, such as addressing motivation and facilitating behavior change, as well 
as graded activity and skills training (63). As a framework to describe behav-
ior change techniques (BCTs), a taxonomy has been developed by Michies et 
al. (70). In a hierarchical structure, 85 BCTs are described, including, for ex-
ample, self-monitoring, goal setting, support and feedback from others, envi-
ronmental context, graded activity, and skills training. For example, BCT’s 
have been seen to improve physical activity adherence (71). 

In this thesis, learning theory is considered a foundation for the understand-
ing of health and disease-related behavior, here related to pain disability in a 
work context. Specifically, learning theory is used for the understanding of 
processes of behavior, and considered to constitute a part of behavioral 
knowledge, in the definition of behavioral medicine. 
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Early interventions  
The psychosocial risk factors for prolonged pain disability and chronicity of 
pain problems, such as pain beliefs and catastrophizing, emotional distress and 
avoidance have been highlighted as targets of prevention and treatment. The 
term “yellow flags” refers to these risk factors, and it has been widely adopted 
in assessment and guidelines (16,72). One example of a brief screening meas-
ure is the Örebro Musculoskeletal Pain Screening Questionnaire (OMPSQ), 
which has shown predictive validity for long-term pain disability (73–75). 

Early psychological interventions are based on principles from cognitive-
behavioral therapy and aim to improve individuals’ pain-coping strategies 
(76). As a summary, interventions that target psychological risk factors for 
disability and physical reactivation for individuals seeking health care or be-
ing on sick leave due to musculoskeletal pain, result in more positive func-
tional or return-to-work outcomes than those that do not (16,76–79). However, 
there are varying effects; specifically, the effectiveness seems to be dependent 
on the prevalence of psychological risk (16,79,80). 

Behavioral medicine physiotherapy 
Patients with pain problems often come to meet a physiotherapist. In behav-
ioral medicine physiotherapy, the theoretical basis is the biopsychosocial 
model and the learning theory, with the identification of target activities as a 
key feature (81,82). Application of the learning theory includes the analysis 
and promotion of behavior, as well as the risk of relapses. Thus, activities in 
daily life, where the participant perceives there to be obstacles and wants to 
increase function in, are the focus, and physical exercise is combined with 
behavioral skills training (81,82). A broad range of biopsychosocial factors of 
relevance for the disability can be addressed, such as the physical function, 
cognitions, and contextual/environmental factors of the activity (81,83). 

Physical exercise is a first-line intervention for pain conditions, both in the 
early stages of musculoskeletal pain and for chronic pain (72,84). Positive ef-
fects of aerobic and resistance training on pain severity, physical function, and 
quality of life have been found in chronic pain conditions, even though there 
is no evidence of one program being superior to the others (84,85). Physical 
exercise can decrease the risk of ill-health and also be beneficial for the pain 
condition (34,84,86–88). 

However, on functional outcomes, such as disability in activities in every-
day life, physical exercise only is not sufficient (81). A large body of literature 
point at the importance of addressing contextual and psychological factors re-
lated to the pain disability (16,23). Behavioral medicine physiotherapy, in the 
protocol developed by Åsenlöf et al. (81), has been demonstrated to improve 
disability and goal achievement more effectively than exercise only, among 
individuals with musculoskeletal pain (81,89,82,90,91). The beneficial 



 

 20 

outcomes are in line with findings in systematic reviews, supporting similar 
intervention programs, such as psychologically informed physiotherapy, cog-
nitive functional therapy, or biopsychosocial physiotherapy for patients with 
pain, even though the effect sizes vary (92–94). Integration of behavioral com-
ponents in physiotherapy has proven beneficial and may be particularly effec-
tive when aiming to help individuals to handle pain-related fear and limita-
tions in daily activities (23,83,95). 

In Figure 2, an overview of the procedures, described by Åsenlöf et al. (81), 
can be found, with further information in the methodological section. 

 
Figure 2. Treatment procedures in behavioral medicine physiotherapy protocol by 
Åsenlöf et al. (2005). In boxes on the sides, behavior change techniques from the 
Taxonomy by Michies et al. (2013) are exemplified, which could be integrated in the 
physiotherapy treatment.  

To provide behavioral medicine physiotherapy, physiotherapists receive train-
ing in its theory and active components. It is known that without training, 
physiotherapists might not be able to adopt a new practice of addressing also 
psychological components (95–97), and training, supervision, and interven-
tion manuals seem crucial for implementation (96,98,99). In this thesis, phys-
iotherapists providing the interventions had previously received training in a 
university course and received regular supervision. 

In clinical practice, a behavioral medicine perspective on pain disability 
implies a focus on function in daily life activities, as well as taking behavioral 
factors into account. This includes workplace factors and activities when tar-
geting pain disability in a work context. 
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Workplace involvement 
The context around the individual with work disability includes the work-
place, the social security systems, and the health care. Sick leave and return-
to-work (RTW) processes are results of complex interactions between the in-
dividual with a disability and the social context (100).  Hence, when targeting 
pain disability in a work context, involving the workplace is a key (101). 

Psychosocial factors at the workplace, such as work environment, demands 
and support seem to influence work disability and RTW (102–106). The im-
portance of having support from the closest supervisor has been stressed by 
employees with work disability (107,108), and support has also been found to 
prevent ill-health among employees (106). However, both employees and su-
pervisors have reported difficulties in discussing obstacles around work func-
tioning (109–111). Support and communication at the workplace have been 
pointed out as potential targets for work disability prevention (101). In an ear-
lier project, the PAIN-study (112), a novel workplace intervention was evalu-
ated for employees with musculoskeletal low back pain, at risk of long-term 
pain disability. The program focused on workplace communication and prob-
lem-solving and had positive effects on sick leave, health-care visits, and per-
ceived health compared to treatment as usual. 

For individuals already on sick leave due to pain, there is evidence for ac-
tive workplace involvement in RTW interventions, in contrast to health-care 
or other interventions only (113–118). Specifically, case-management regard-
ing the work disability, dialogue with an immediate supervisor, eventual work 
adjustments, and an RTW plan have been pointed out as key procedures 
(101,118). 

Nonetheless, there is variation in the results and a lack of consensus on best 
RTW programs for individuals with chronic pain (114,117,119). Incorpora-
tion of both behavioral and workplace components has been suggested for 
more comprehensive interventions (105,115,116). The combination of work-
place involvement and health-care interventions (such as multidisciplinary 
treatment, physiotherapy, or psychological treatment) have demonstrated an 
effect on RTW for different pain conditions (113,115,116,120–124). One ex-
ample in Sweden is the implementation of RTW coordinators in primary and 
secondary care, however, with a large variation in its content (125). There is 
still a need for more knowledge on work-directed rehabilitation programs for 
individuals with pain on long-term sick leave.  

Assessment of work ability  
Clinical assessment of patients with pain should address their work ability 
when applicable (126). Work ability can be a target of treatment, and screen-
ing can guide the clinical decision-making (55). In addition, work ability can 
be an important outcome domain. 
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The Work Ability Index (WAI) was developed within occupational re-
search, taking into consideration the self-rated work ability in relation to the 
physical and mental demands of the work, and health and resources of the 
employee (127). Based on the conceptualizations of work ability, the WAI can 
be seen as a unidimensional construct, albeit consisting of different compo-
nents which all affect work ability (52,53). On structural validity, different 
factor structures of the WAI have been reported (128–131). Psychometric 
evaluation of the WAI has proved acceptable to good reliability, in terms of 
test-retest (131,132) and internal consistency (128,131,133). Construct valid-
ity is acceptable for the total WAI (128–131) as well as for the WAS (134). 

The WAI and the single-item work ability score (WAS) have been exten-
sively used and evaluated in different working or general populations. They 
have shown predictive validity for sick leave or future disability pension (134–
138), which further motivates their use as screening or outcome measures 
within pain research. However, evaluations of psychometric properties of the 
WAI in terms of construct validity or reliability are lacking among patients 
with chronic pain. 

Rationale 
As a summary, pain disability is preferably understood within a biopsychoso-
cial model, and incorporation of psychological and contextual factors to bio-
medical factors is needed in assessment and interventions (13). When pin-
pointing limitations at work and sick leave among individuals with pain, the 
workplace is an important arena (100). 

Hence, the work context needs to be addressed when aiming to either pre-
vent or to treat long-term pain disability, including sick leave. Within pain 
care, there is a need for treatment protocols that target the individuals’ limita-
tions in activities at work. In addition, workplace involvement in terms of 
work adjustments and an RTW-plan should be provided for individuals on 
sick leave due to pain (101,113,115). At earlier stages of pain-related ill-
health, less is known about interventions which target psychosocial workplace 
factors. 

There is a need for more knowledge on interventions addressing the em-
ployee-supervisor joint interaction on pain disability (101), and to further 
evaluate preventive effects of the promising program in the PAIN-study (112). 
The earlier project formed the basis for a current one, with sick leave as pri-
mary outcome, on which studies I–II are based. The target population was 
extended to employees with pain and/or stress-related ill-health. In addition, 
assessments of supervisors were included to evaluate whether they effectively 
learned the targeted communication skills. 

Based on the need for work-directed rehabilitation programs 
(105,115,121), a relevant research question arises as to how components of 
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workplace involvement and behavioral medicine physiotherapy could be com-
bined for individuals with chronic pain on long-term sick leave. The behav-
ioral medicine physiotherapy protocol by Åsenlöf et al. (81,89) has not previ-
ously been implemented in the RTW context and tailored to work disability 
needs, which is addressed in study IV. 

Valid measurements on work ability and risk of sick leave are needed, and 
the WAI is a well-established measurement, which could be of use in pain 
care and research. The WAI has proven good psychometric properties in sam-
ples of workers or general populations (128,132), however, patients with 
chronic pain could display different characteristics in terms of ill-health, oc-
cupational status, and sick leave, which motivate further evaluation. The con-
struct validity and internal consistency of the WAI among patients with 
chronic pain are addressed in study III. 

This thesis is focused on individuals at risk of or with chronic pain, and on 
pain disability in a work context. The theoretical framework is anchored in a 
behavioral medicine perspective on biopsychosocial factors contributing to 
pain disability, including behavioral learning, as well as these factors as po-
tential targets of assessment and interventions. In Figure 3, an overview of 
research questions is presented.  

 
Figure 3. Overview of the topic of the thesis and research questions.  

More knowledge is needed about assessment and interventions for individuals 
at risk of or with chronic pain in relation to their work context. In this thesis, 
behavioral medicine physiotherapy is replicated and adapted to a return-to-
work context for individuals with chronic pain (Study IV). In addition, an as-
sessment method of work ability is evaluated for patients with chronic pain 
(Study III). Further, a brief workplace program to prevent work disability is 
evaluated among employees with pain and stress-related ill-health (Studies I–
II).  



 

 24 

Aims 

The overall aim of this thesis was to evaluate assessments and interventions 
targeting work disability for individuals at risk of or with chronic pain. 

Specific aims were:  
I. To compare the effects of a brief psychosocial program to an active 

educational control, on the primary outcome sick leave and second-
ary outcomes, among employees with reported symptoms of pain 
and/or stress-related ill-health.  

II. To compare the effects of a brief training program on communica-
tion and problem solving to an active control, on communication 
behavior and perceived stress, among first-line supervisors within 
a work disability prevention project.  

III. To evaluate the construct validity and internal consistency of the 
Swedish Work Ability Index (WAI) in a clinical sample of patients 
with chronic pain referred to specialized care.  

IV. To systematically replicate a behavioral medicine physiotherapy in-
tervention within a return-to-work context for individuals with 
chronic pain, and to evaluate effects on an individual level. 
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Methods 

Design  
This thesis includes four studies. An overview of the study design, samples, 
outcomes, and points of measurements is presented in Table 1.  

Table 1. Design, sample, outcome variables, and points of measure in the four studies.  

Study  Design  Sample (N) Outcome variables  Points of 
measure 

I Cluster ran-
domized con-
trolled trial 

Employees with 
reported symp-
toms of pain 
and/or stress-re-
lated ill-health 
(191)  

Primary outcome 
sick leave (register-
based and self-re-
port) and secondary 
outcomes work 
ability, work limita-
tions, pain disabil-
ity risk, exhaustion 
symptoms, per-
ceived stress, per-
ceived health, qual-
ity of life, and per-
ceived support and 
communication 
from supervisor.  

Baseline, 
post, and 
6-months 
follow-up  

IV Cluster ran-
domized con-
trolled trial 

First-line super-
visors of the 
employees in 
study I (53) 

Communication be-
havior (validation 
vs. invalidation) 
and perceived 
stress.    

Baseline, 
post, and 
6-months 
follow-up 

III Psychometric 
study, cross-
sectional  

Individuals with 
chronic pain, re-
cruited from 
secondary and 
tertiary care 
(118)  

Construct validity 
and internal con-
sistency of the 
Work Ability In-
dex.   

Once, 
baseline 
within a 
cohort 

II Single-case 
experimental 
design study  

Individuals with 
chronic pain on 
long-term sick 
leave, recruited 
from primary 
and secondary 
care (5) 

Personalized target 
activities and work 
ability  
 

Daily and 
weekly 
during 26–
28 weeks 
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Participants and procedures  

Studies I and II  
Studies I and II were based on the same project. The study was conducted in 
the county council of Örebro from December 2018 to May 2021. It was ad-
vertised via the regional occupational health care service, which covers public 
sector workplaces.  

Supervisors who expressed interest were contacted by a research coordina-
tor. Those who provided written informed consent after screening and receiv-
ing information were included. Subsequently, employees were recruited dur-
ing the information meetings at the workplace. Volunteering employees filled 
in the written informed consent for study participation when the research co-
ordinator and the supervisor left the room, or they sent them in via post in 
prepaid envelopes.  

Inclusion criteria for supervisors were: 1) a first-line management position 
at a workplace associated with the occupational health care unit, 2) personal 
and continuous contact with employees, and 3) time and willingness to partic-
ipate in the scheduled program.  

Inclusion criteria for employees were: 1) employed at a workplace associ-
ated with the occupational health care service, 2) self-reported pain and/or 
stress-related ill health, and 3) their immediate supervisor participated in the 
study.  

Exclusion criterion for supervisors was to work less than 75% of the time. 
For employees, the criteria were to be currently on 100% sick leave and to 
report an underlying non-musculoskeletal or stress-related medical condition 
(e.g., cancer-related pain, hyperthyroidism) affecting work ability or suffering 
from severe psychiatric illness (e.g., psychosis, personality disorder). 

Before the intervention, all participants filled out the web-based question-
naires. In addition, for supervisors, video-recordings took place, which was an 
optional part of the data collection. After the intervention, questionnaires were 
administered and for supervisors, post-videos recorded. Follow-up question-
naires were sent out 6 months after the intervention.  

Randomization  
Randomization was organized in clusters of workplace-units, with supervisors 
and their employees, who were randomized to either the experimental or to 
the control condition. Randomization was conducted by an independent re-
searcher. Furthermore, a pre-generated allocation sequence was concealed in 
envelopes, which were opened by the research coordinator upon enrolment of 
supervisors at a given workplace.  
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Power calculation  
Sample size was estimated for the primary outcome. The power calculation, 
with expected between group differences of a prevalence of 40% sick leave in 
the control group and 21% in the intervention group, a power of 80% and 
alpha of 0.05, estimated that a sample of 182 employees was needed. Propor-
tions of sick leave prevalence were a based on self-reported sick leave in the 
previous PAIN-study (112). 

Final sample  
A total of 53 supervisors and 191 employees were included. In total, 46 su-
pervisors and 147 employees provided baseline questionnaire data, and 145 
employees gave consent for extraction of register data. The flowchart of study 
participation can be found in papers I–II. 

Study III 
Study III was based on data from the first 200 participants in the U-PAIN 
cohort, a longitudinal cohort of patients with chronic pain referred to the pain 
center at Uppsala University Hospital from June 2018 to January 2021. The 
final sample consisted of 118 participants.  

Inclusion criteria for participants were: aged 18 years or older, first visit of 
their current referral to the pain center, and a pain duration of more than three 
months at the time of the referral. In addition, only individuals with a complete 
WAI were included. Exclusion criteria were acute care related to active cancer 
treatment, palliative care, cognitive impairment, or being illiterate in the Swe-
dish language. In addition, individuals aged 65 years or older, combined with 
self-reported pension, were excluded.  

Eligible individuals received written information about the study at the in-
vitation for the clinical consultation at the pain clinic. They were phoned by 
research staff, where questions could be answered, and participants could ex-
press an interest in participation. All participants provided written informed 
consent before the research visit.  

Prior to the clinical consultation, participants filled out web-based or paper 
versions of the questionnaires.  

Study IV 
Participants were recruited from primary care in Uppsala and the pain center 
at Uppsala University Hospital. It was conducted from August 2019 to June 
2020. In total, five participants were included, of which three completed the 
full study protocol. All were employed or studying, and on part-time sick 
leave. Study IV was associated with a larger randomized controlled trial, 
which was discontinued during the Covid-19 pandemic. 
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Inclusion criteria in study IV were >18 years old, pain duration for more 
than 3 months, and long-term (>30 days) full-time or part-time sick leave from 
salaried employment or studies. The study targeted individuals who had a wish 
to increase their hours at work by at least 25%. Exclusion criteria were severe 
psychiatric illness, severe substance use disorder, and orthopedic surgery in 
the past 3 months. In addition, participants’ supervisors had to agree to study 
participation.  

Recruitment was done by clinical personnel and advertised in waiting 
rooms. Individuals who expressed an interest were contacted by the research 
staff and received detailed information about the study. All participants pro-
vided written informed consent prior to participation in the study.  

At the first research visit, participants were asked to prioritize personalized 
target activities at work where they perceived hindrances and which they 
wanted to improve, by the question “Which activities are important for you in 
your work?” These target activities formed the basis for further assessment 
and interventions (81).  

Repeated ratings of the personalized target activities and work ability were 
carried out daily and weekly throughout the study period via online adminis-
tered questionnaires. Descriptive pre- and post-measures were administered at 
baseline, post-intervention, and at the 2-month follow-up.  

Participants’ characteristics in studies I–IV 
For an illustration of participants’ characteristics from all studies in this thesis, 
see Table 2. The demographics and clinical variables for participants are fur-
ther described in papers I–IV.  
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Table 2. Participants’ characteristics at inclusion in studies I–IV.  

 Sample 
in study I  

Sample in 
study II 

Sample in 
study III 

Sample in 
study IV 

 (n=147) (n=46) (n=118) (n=5) 
Age mean (SD) 43.3 

(10.2) 
46.1 (9.1) 44.6 (12.0) 43.2 (15.6) 

Gender n (%)     
  Women 139 (95) 39 (85) 78 (66) 4 (80) 
  Men 8 (5) 7 (15) 39 (33) 1 (20) 
  Unsure 0 (0)  0 (0) 1 (1) 0 (0) 
Education n (%)     
  Middle or high school 29 (20)  2 (4) 50 (42) 1 (20)  
  Vocational education  43 (29) 5 (11) 33 (28) 2 (40) 
  University  75 (51)  38 (83) 35 (30)  2 (40) 
Occupational status n (%)  NA   
  Working part-time or full-
time or job seeking 

147 (100)   60 (51)  5 (100) 

  On long-term sick leave 
or pension  

-   58 (49) 5 (100)  

Sick leave during the last 
yeara n (%) 

 NA   

  0 days 28 (19)  15 (13) 0 (0) 
  1–7 days 54 (37)  7 (6)  0 (0) 
  8–24 days 36 (25)  11 (9)  1 (20) 
  25–99 days 26 (18)  14 (12)  0 (0) 
  100–365 days 3 (2)  71 (60) 4 (80) 
Work abilityb median 
(IQR)  

36.0 (9.5) NA 18.0 (13.0) 24 (6) 

Pain prevalence n (%) 131 (89) NA 118 (100) 5 (100) 
Pain intensityc median 
(IQR) 

5 (3) 
(n=131) 

NA 6 (3)  6.5 (3) 

Risk for long-term pain 
disabilityd n (%)  

44 (30) NA -  - 

Chronic pain (> 3 months) 
n (%) 

-  NA 118 (100) 5 (100)  

aItem from the Work Ability Index bWork Ability Index categorizations 7–27 = poor, 
28–36 = moderate, 37–43 = good, and 44–49 = excellent work ability cPain on average 
0=no pain, 10=pain as bad as you can imagine dAbove cut-off 90 on the Örebro Mus-
culoskeletal Pain Screening Questionnaire 
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Measures and data collection  

Studies I and II  
The primary outcome was sick leave among employees. Register-based sick 
leave data were collected from the Swedish Social Insurance Agency. Self-
rating questionnaires were completed online via Örebro University’s secure 
survey system. Non-responders were reminded via e-mail and a maximum of 
two phone calls from a research coordinator. An overview of the outcome var-
iables in studies I–II can be found in Table 3.  

Table 3. Overview of the outcome variables in studies I–II.  

Outcomes Study I  
Employees  

Study II  
Supervisors 

Sick leave  X  
Work ability  X  
Work limitations  X  
Pain disability risk  X  
Exhaustion symptoms X X 
Perceived stress X X 
Perceived health  X  
Quality of life  X  
Perceived communication  X  
Perceived social support  X  
Communication behavior   X 

The register-based sick leave outcomes were frequency of sick leave episodes 
and total number of days on sick leave, defined as net days (all causes) during 
the 6-month time period after the intervention (51). Baseline data were col-
lected for 6-months before the intervention. For self-reported sick leave data, 
an item from the WAI was used at baseline and at the 6 month follow-up (127). 
Measures of secondary outcomes, listed in Table 3, are further described in 
papers I-II.  

In study II, supervisors’ communication behaviors, i.e., validation and in-
validation (139,140), were assessed by blinded coders using the Validating 
and Invalidating Behaviors Coding Scale (VIBCS) (141). Coding was per-
formed on video-recorded interactions with an actor portraying an employee 
with problems related to pain and/or stress. Interactions were about ten 
minutes and recorded at the supervisor’s workplace or via zoom. Detailed in-
formation about the video-recordings, coding procedures and the measure-
ment are described in paper II.  
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Study III 
In study III, the Work Ability Index (WAI) was evaluated for construct valid-
ity and internal consistency. The WAI (127) covers seven items: (1) current 
work ability compared with lifetime best, (2) work ability in relation to the 
demands of the job, (3) number of current diseases diagnosed by a physician, 
(4) estimated work impairment due to diseases, (5) sick leave during the past 
year, (6) own prognosis of work ability 2 years from now, and (7) mental re-
sources. Items 2, 3, and 7 comprise sub-items. The scores are weighted and 
summarized into a total index, ranging from 7 to 49, where the higher scores 
indicate higher work ability. Item 1 comprises the work ability score (WAS). 
The WAI results have been categorized as 7–27 = poor, 28–36 = moderate, 
37–43 = good, and 44–49 = excellent work ability.  

In the U-PAIN cohort, an additional instruction was added to the WAI to 
facilitate the responses for those participants who were not working: “Answer 
the questions based on your current work/studies. If you are not working, es-
timate your current work ability based on a hypothetical salaried employment 
or studies. It could be a work you previously had and/or tried.” 

The following other outcomes were used in the hypothesis testing for con-
struct validity of WAI: health-related quality of life, overall rating of health, 
pain intensity, pain-interference and symptoms of depression and anxiety. 
Measurements of these are described in paper III.  

Study IV 
Main outcomes were target activities and work ability, and data were collected 
throughout the study period via online questionnaires, administered to the par-
ticipants daily or weekly by text-messages. In Table 4, an overview of study 
design and measures in study IV can be found. Descriptive pre- and post-
measures, and details on goal achievement and fidelity are described in paper 
IV.  

The repeated measures were:  
 Self-efficacy for target activities, “How confident are you with your 

ability to (target activity)?” rated on a numeric rating scale (NRS) 
0–10, ranging from “not confident at all” to “very confident.” 

 Experience of daily target activities, “How did (target activity) go 
today?” rated on an NRS 0–10, ranging from “not at all” to “excel-
lent.”  

 Work ability, rated with the single item WAS from the WAI, (127), 
modified to today “Assume that your work ability, at lifetime best, 
is valued at 10. What score would you give your work ability to-
day?”, NRS 0–10, ranging from “completely unable to work” to 
“my work ability is at its best”.  
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Goal achievement included a) frequency or duration of target activities in re-
lation to goals, b) overall improvement using the Patient Global Impression of 
Change (PGIC) (142), and c) two items from a work-directed version of the 
Patient Goal Priority Questionnaire (PGPQ) (143,144). In study IV, items on 
satisfaction and activity performance (ranging from no disability to not able 
at all) of target activities were used. Fidelity to the study protocol was assessed 
using the study logs and an evaluation form sent to the participants after the 
intervention (145).  

Table 4. Overview of the study design and measures in study IV.  

Phase  A B C D Follow-
up 

 Base-
line 

Return to 
work coor-
dination  

Commu-
nication 
training  

Behavioral 
Medicine 
Physiotherapy  

Post, 
 1 and 2 
months  

Length in weeks 2-3 2-5 3-5 14-18 2 
Target activities 
and work ability  

X X X X X 

Goal achieve-
ment  

X    X 

Descriptive 
measures 

X    X 

Fidelity   X X X  

Interventions 

Studies I and II  
The experimental group received Effective Communication within the Organ-
ization (ECO). ECO is a brief psychosocial intervention, based on a program 
delivered in a previous study (112). The aim of the ECO program is to target 
key psychosocial factors at the workplace, specifically the supervisor-em-
ployee interaction and their joint communication and problem-solving when 
managing pain and stress problems at work. An overview of the structure and 
content of ECO is described in Table 5. Supervisors and employees received 
the program separately, with supervisors receiving it in groups of 8–10 partic-
ipants and employees in groups of 20–25 participants. The program is based 
on the models of problem solving and supportive communication (validation) 
(139,140,146).  

The control group received an active control intervention, consisting of evi-
dence-based psychoeducation about risk factors and self-management for pain 
and stress-related ill health (16,23). Participants were invited to 2 lectures of 
1 hour each, covering information about pain and stress, workplace interven-
tions, and recommended self-management.  
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For both conditions, all sessions were also available, recorded via a web-
portal, together with the written material.  

Table 5. Overview of the sessions in Effective Communication with the Organization 
(ECO) in study IV.  

 Session theme  Description  
1 Communication  

 
120–150 
minutes  

Information about pain and stress (the biopsychoso-
cial model)  
Identification of difficulties in communication at the 
workplace related to pain or stress problems  
Validation (both supervisors and employees) with 
skills-training (supervisors) and self-validation (em-
ployees)  

 Homework on validation  
2 Problem solving  

 
120–150 
minutes  

Presenting a model for effective problem solving at 
the workplace, focused on factors that can be influ-
enced at the workplace 
Case-based skills training (supervisors)  
Group discussions based on experiences (employees)  

 Homework on communication and problem solving 
3 Skills training 

and mainte-
nance  

Application of learned skills and plan for mainte-
nance  
Role-play and discussions (supervisors)  
Group discussions (employees)  

Study IV 
In study IV, the behavioral medicine physiotherapy built on the protocol by 
Åsenlöf et al. (81,82) was added to workplace interventions in a combined 
intervention. See also Table 4 for an overview of the design phases. The first 
workplace intervention was RTW coordination (118,125), and the second was 
brief communication training based on the program in studies I and II, and the 
earlier PAIN-study (112). Both aimed to facilitate dialogue between the par-
ticipant and the immediate supervisor on work obstacles and an RTW-plan 
and included workplace meetings. 

The behavioral medicine physiotherapy was adopted to meet the work-dis-
ability needs, as described in Table 6. Further details on the combined inter-
vention are found in paper IV.  
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Table 6. Content of the Behavioral Medicine Physiotherapy intervention in study IV 

Aim To decrease disability and improve target activity performance. In this 
study, specifically, to improve pain disability at work and target activ-
ities linked to work tasks.  

Descrip-
tion 

A core feature is to identify individually prioritized target activities, to 
which assessment and treatment is tailored. The treatment is hypothe-
sized to increase function in activities in everyday life using a combi-
nation of improved prerequisites, such as physical function, and im-
proved skills and levels of the target activities. To reach this goal, tai-
lored behavioral skills training is combined with physical exercise.  

Proce-
dures  

Participants took part in a 14-week intervention period, provided at a 
training facility. Participants attended exercise sessions twice a week, 
about 75 minutes each with general aerobic exercise and strength train-
ing, in line with evidence-based recommendations. Training was su-
pervised by a physiotherapist, and exercises were adjusted to the indi-
vidual. In addition, based on the target activities at work, tailored ex-
ercises and skills training were added. Participants received a diary for 
self-monitoring of physical exercises and target activities. Physiother-
apists with special training and supervision in behavioral medicine 
physiotherapy provided the intervention. 

Tailoring The analysis and tailoring were structured in the following steps, ac-
cording to procedures by Åsenlöf et al. 2005 (see also Figure 2).   
Step 1: Identification of personalized target activities at work and 
perceived hinders 
Identification of activities linked to work tasks, in which the partici-
pant perceived hindrances due to pain disability. For example, sitting, 
lifting, writing.  
Steps 2-3: Assessment and analysis  
Participants monitored the target activities and their contingencies 
(i.e., context, behavior, and associated thoughts and feelings before 
and after), as a basis for functional behavioral analysis. Physiothera-
pists integrated the behavioral findings with an analysis of physical 
function in target activities.  
Step 4: Goal setting of target activities  
Specified and agreed upon between the participant and the physiother-
apist. New goals could be added.  
Step 5: Basic skills training  
Includes acquisition of skills required in the target activity, as identi-
fied in the assessment and analysis. Both physical and psychological 
components could be targeted. Examples included physical exercises 
for strength and mobility, and behavioral exercises such as coping 
strategies and exposure for pain-related fear.  
Steps 6-7: Applied skills training and generalized skills training 
Include real-life practice of the skills acquired here in the target activ-
ities at the workplace. In addition, applied skills training includes 
graded increase of the target activities per se, such as amount or level 
of difficulty of the activity. This could be a graded increase in writing 
or lifting at work.  
Step 8: Maintenance and relapse prevention  
To facilitate their own strategies for maintenance, participants pro-
vided a written plan.  
Step 9: Follow-up and evaluation 
Training program, home assignments, and goals were evaluated regu-
larly.  



 

 35

Covid-19 pandemic adjustments  
All studies in this thesis were affected by the Covid-19 pandemic. Studies I–
III were paused at the outbreak of the pandemic. The intervention in studies 
I–II subsequently shifted to online delivery via Zoom, as did the data collec-
tion on the supervisor’s communication behavior in study II. For study IV, the 
intervention shifted from face-to-face to follow-up and feedback via phone, 
and from group-based exercise to home training.  

Data management and analysis  
An overview of the data analyses is presented in Table 7. For more details, see 
papers I–IV. Data management and analyses were performed using SPSS ver-
sion 27.0 (The Statistical package for the Societal Sciences, IBM statistical 
software), R version 4.1.1 and Microsoft Excel 2016. Throughout, statistical 
tests were two-tailed and treated as statistically significant at the level of 
p<.05.  

Table 7. Data analysis methods in studies I–IV. 

Methods Study 
I  

Study 
II  

Study 
III 

Study 
IV 

Descriptive analyses      
  Mean or median and corresponding disper-
sion measures  

X X X X 

  Frequencies and proportions X X X X 
Interferential analyses      
  Spearman’s rho correlation   X  
  Mann-Whitney U-test   X  
  Chi-square test X X   
  Independent and/or paired t-test X X   
  ANCOVA X X   
  Hierarchical logistic regression X    
Psychometric analyses      
  Exploratory factor analysis   X  
  Cronbach’s alpha    X  
Single-case experimental design analyses     
  Visual analyses     X 
  Non-overlap methods TAU and NAP    X 

Studies I and II  
In studies I and II, the research objectives were to evaluate the effects of the 
ECO compared to the psychoeducative lectures (PE), on outcomes among em-
ployees (Study I) and supervisors, respectively (Study II). In the analyses of 
the outcomes, the type of workplace and data assessment before or during the 
Covid-19 pandemic were included as co-variates due to the interactions with 
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the outcome variables. Analyses were based on an intention to treat (ITT) ap-
proach, including all participants with baseline assessments available, using 
multiple imputation for missing data (147,148). Outcomes among the com-
pleters and ITT samples are reported because of the differences in the results. 
In Figure 4, an overview of data analyzed is presented.  

 
Figure 4. Overview of studies I and II and samples analyzed in the experimental con-
dition (ECO) and the control (PE).  

Study III 
In study III, evaluation of construct validity included structural validity, as-
sessed by exploratory factorial analysis; and hypothesis testing for conver-
gent, divergent, and discriminant validity (149). For internal consistency reli-
ability a Cronbach’s alpha around 0.8 was desirable (150). Interpretation of 
factor structure and goodness of fit indexes are further described in paper III. 
An item loading above 0.5 was considered acceptable, and above 0.7 prefera-
ble (151). Correlation coefficients in hypothesis testing were interpreted as 
zero (0.0), weak (0.1–0.3), moderate (0.4–0.6), strong (0.7–0.9), and perfect 
(1.0) (152).  

The hypotheses were: a) positive moderate correlations (convergent valid-
ity) between the WAI and health-related quality of life and the overall rating 
of health, b) negative moderate correlations for pain-interference and symp-
toms of depression and anxiety, based on the previous findings (128–131), c) 
a lower negative correlation (divergent validity) between WAI and pain inten-
sity (153), d) WAI scores were hypothesized to differ between those 
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participants who were working and those not working, and finally, e) the sin-
gle-item question to display a strong correlation to the total WAI (134).  

Study IV 
In study IV, the research objectives were to study the effects of the behavioral 
medicine physiotherapy intervention, when added to the workplace interven-
tions, on personalized target activities and work ability for each individual. In 
addition, goal achievement and fidelity to the intervention protocol were as-
sessed.  

In single-case experimental designs (SCED), functional relationships be-
tween intervention and outcomes are evaluated, based on repeated measures 
for the individual throughout a study period with defined phases. The method 
allows for experimental evaluation at the individual level (154,155). In study 
IV, the behavioral medicine physiotherapy intervention, phase D, was evalu-
ated as added to the preceding phases A-B-C: the initial baseline (A) and the 
workplace components: RTW coordination (B) and communication training 
(C); see also Table 4 for an overview of the phases. In the visual analysis, 
within- and between-phase data patterns were examined according to: (a) 
level, (b) trend, (c) variability, (d) immediacy of the effect, (e) overlap, and 
(f) consistency of data patterns across similar phases  (155). Details on the 
procedures of the visual analysis and description of the quantitative effect 
measures can be found in paper IV.  

Ethical considerations 
When involving an individual’s workplace in a research study, special ethical 
issues must be considered. One obvious risk for the participants would be that 
personal information regarding health problems is shared with the supervisor. 
Hence, measures were taken in the studies to protect the privacy of the partic-
ipants. In study I, employees were recruited at the workplaces, and supervisors 
were not informed about the identity of participants, or any data from the em-
ployee assessments. In study IV, patients provided informed consent prior to 
research staff contacted the supervisors for study participation. In study IV, 
the patient and the supervisors met to discuss work issues and an RTW plan, 
meaning more personal information was shared; however, this was always 
based on the decision of the individual her or himself.  

Other ethical issues concerned the data collection. Here, a separate consent 
was provided for register-based sick leave data in study I, and data in all stud-
ies were handled in a manner to protect the confidentiality of personal infor-
mation. Lastly, there are ethical concerns when involving participants in in-
tervention studies. Here, information was provided to meet the expectations 
on the interventions, and all participants had access to ordinary care during 
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study participation. In study I, participants in the control group were provided 
an active evidence-based intervention.  

Ethical approval was obtained for all studies from the Regional Ethical Re-
view Board in Uppsala (Studies I–II and IV) and from the Swedish Ethical 
Review Authority (Study III). All participants provided written informed con-
sent and had the right to withdraw from participation at any time for any rea-
son.  
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Results  

Effects of a prevention program  
A majority of the supervisors took part in the interventions, resulting in a large 
proportion (79%) of the employees having a supervisor with active participa-
tion. The number of non-responders was high among the employees, with a 
retention rate of 52% from recruitment to 6-months follow-up, and 68% as 
from baseline assessment to 6-months follow-up. Attrition rates were higher 
among the employees from the health care services, and higher in the ECO 
group compared to the control, and among those with study participation dur-
ing the outbreak of the Covid-19 pandemic. See also figure 4 in the methods 
section for an overview of the study’s participants.  

Primary outcome 
There was no effect of interventions on sick leave during 6-months follow up 
based on the register data, for prevalence of sick leave episodes, OR=0.83 
(p=0.70, CI=0.31–2.18), or for total days of sick leave, F (1,145) = 2.11, 
p=0.149. There was no effect on self-report of sick leave, with no differences 
between the conditions at 6-months follow-up, X2 (4, N=98) = 3.74 p=0.442, 
or at baseline. Descriptive values for sick leave outcomes can be found in Ta-
ble 8. 
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Table 8. Sick leave outcomes for employees in the ECO group and the PE group for 
register data and self-report.  

Measure ECO PE 
Sick leave > 14 days 
from register data dur-
ing a 6-month period a 

Baseline 
(n=67) 

Follow-up 
(n=67) 

Baseline 
 (n=78) 

Follow-up 
 (n=78) 

Prevalence of sick leave 
episode, n (%) 

14 (20.9) 14 (20.9) 8 (10.3) 11 (14.1) 

Total days on sick leave, 
M (SD) 

8.65 
(20.34) 

8.93 
(27.20) 

3.87 
(13.73) 

9.42 
(34.86) 

Self-reported sick leave 
during the last year b, % 

Baseline  
(n=74) 

Follow-up 
(n=43) 

Baseline  
(n=73) 

Follow-up 
(n=55) 

  0 days 12.2 16.3 25.0 18.2 
  1–7 days 33.8 27.9 38.2 43.6 
  8–24 days 28.4 39.5 19.7 23.6 
  25–99 days 23.0 11.6 11.8 10.9 
  100–365 days 2.7 4.7 1.3 3.6 

aSwedish Social Insurance Agency, sick leave spells exceeding 14 days during a 6-
month time period before or after the intervention, bItem from the Work Ability Index 
at baseline and 6-months follow-up 

Secondary outcomes 
There was no effect of the interventions on the secondary outcomes among 
employees, as can be seem in Table 9. Significant interaction effect on per-
ceived social support among completers was not replicated in the ITT-sample. 
Complete information from the statistical analyses can be found in paper I.  

Table 9. Means and standard deviations on outcome variables for employees at base-
line, post intervention, and at the 6-month follow-up per group ECO and PE for com-
pleters. The last column shows the p-value of the ANCOVA analyses for effect of 
group on outcomes for the completers and the ITT-sample with imputed data, respec-
tively.  

Measure   Baseline Post  
intervention  

6-months  
follow-up 

Between-
group  
compari-
sons 

 Mean (SD) Mean (SD) Mean (SD) p-value:  
Completers/ 
ITT lowest /  
ITT highest  

Work abil-
itya  

   0.901 
0.310 
0.886   ECO n=27 36.11 (6.74) 35.91 (7.13) 37.57 (6.99) 

  PE n=40 36.49 (7.03) 36.63 (7.08) 37.00 (8.46) 
Work  
limitationsb  

   0.960 
0.729 
0.978  ECO n=37 29.48 (13.73) 30.21 (14.31) 27.83 (14.31) 

  PE n=49 26.95 (14.68) 24.77 (13.68) 23.96 (16.52) 
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Pain-disa-
bility riskc 

   0.802 
0.148 
0.752   ECO n=31 73.24 (36.34) 71.00 (46.00) 63.80 (51.64) 

  PE n=40 67.96 (33.31) 60.18 (36.80) 53.38 (43.39) 
Exhaustion 
symptomsd 

   0.488 
0.245 
0.871   ECO n=39 23.82 (9.46) 22.44 (10.66) 20.97 (11.12) 

  PE n=49 19.76 (9.39) 19.31 (10.36) 17.51 (10.38) 
Perceived 
stresse 

   0.301 
0.217 
0.838   ECO n=38 20.66 (6.24) 19.61 (5.80) 17.89 (6.96) 

  PE n=45 17.67 (6.60) 17.44 (5.21) 16.64 (5.90) 
Perceived 
healthf 

   0.499 
0.508 
0.801   ECO n=41 54.10 (23.64) 55.22 (24.57) 60.20 (20.29) 

  PE n=53 61.25 (23.17) 59.19 (23.65) 64.53 (25.28) 
Quality  
of lifeg  

   0.418 
0.245 
0.882   ECO n=37 55.81 (21.67) 57.92 (23.90) 57.89 (22.88) 

  PE n=46 65.78 (21.28) 64.09 (18.84) 65.89 (23.77) 
Validationh     0.717 

0.089 
0.849 

  ECO n=40 27.35 (8.49) 26.25 (9.70) 26.85 (7.76) 
  PE n=51 26.35 (7.87) 25.55 (7.67) 24.53 (6.68) 
Invalida-
tionh  

   0.778 
0.193 
0.970   ECO n=36 3.06 (3.41) 3.61 (3.61) 3.64 (3.74) 

  PE n=48 2.81 (3.60) 3.04 (3.41) 3.21 (3.25) 
Social  
Supporti  

   0.030* 
0.124 
0.564   ECO n=41 3.34 (1.13) 3.51 (1.08) 3.68 (1.07) 

  PE n=52 3.53 (1.05) 3.50 (0.95) 3.43 (0.86) 
aWork Ability Index bWork Limitation Questionnaire cOrebro Musculoskeletal Pain 
Screening Questionnaire dKarolinska Exhaustion Disorder Scale ePerceived Stress 
Scale-10 fVisual Analogue Scale of Health 0-100 gBrunnsviken Brief Quality of Life 
Scale hValidating and Invalidating Response Scale iTwo items from the General Nor-
dic Questionnaire for Psychological Factors at Work *significance at p <0.05 

Evaluation of supervisors 
For supervisors, there was no effect of interventions on communication be-
haviors or stress-related outcomes, as can be seen in Table 10. Significant in-
teraction effects on invalidation among completers was not replicated in the 
ITT-sample, and post-hoc analyses of within-group differences revealed no 
effect of interventions. Complete information from the statistical analyses can 
be found in paper II.  
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Table 10. Means and standard deviations on outcome variables at baseline, post inter-
vention, and at the 6-month follow-up per group ECO and PE for completers. The last 
column shows the p-value of the ANCOVA analyses for the effect of group on out-
comes for the completers and the ITT-sample with imputed data, respectively.  

Measure   Baseline Post  
intervention  

6 months  
follow-up 

Between-group  
comparisons 

 Mean (SD) Mean (SD) Mean (SD) p-value:  
Completers/  
ITT lowest /  
ITT highest  

Validationa     
  ECO n=15 4.57 (.70) 4.85 (.83)  0.08 

0.12 
0.48 

  PE n=14 4.75 (.98) 4.27 (.96)  

Invalidationa     
 ECO n=15 2.97 (1.00) 2.65 (.94)  0.04* 

0.06 
0.32 

  PE n=14 2.32 (.68) 2.91 (.96)  

Perceived 
stressb 

    

  ECO n=16 13.94 (5.57) 14.13 (5.25) 14.19 (6.45) 0.47 
0.46 
0.96 

  PE n=11 13.18 (7.05) 12.64 (6.83) 15.45 (8.52) 

Exhaustion 
symptomsc 

    

  ECO n=16 11.88 (7.68) 12.06 (8.05) 13.06 (9.62) 0.37 
0.09 
0.53 

  PE n=14 12.50 (8.52) 10.07 (7.17) 11.79 (7.69) 

aValidating and Invalidating Behaviors Coding Scale bPerceived Stress Scale cKa-
rolinska Exhaustion Disorder Scale *significance at p<0.05 

Psychometric properties of the Work Ability Index  

Construct validity; structural validity  
From the exploratory factor analysis, a one-factor model and a two-factor 
model were proposed, which are described in Table 11. In the scree plot, three 
out of four outcomes favored a one-factor model. Both models were inter-
preted to have an adequate fit according to the indexes, where complete infor-
mation can be found in paper III. The one-factor model was considered to best 
represent the factor structure of the WAI in this sample, based on the data and 
interpretation of factors.  
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Table 11. Factor structures and item loadings from explorative factor analysis of the 
Work Ability Index (n=118).  

 One 
factor  

Two factors 

WAI item   1 2 
1. Current work ability compared with lifetime best 
2. Work ability in relation to the demands of the job 
3. Number of current diseases diagnosed by a physician 
4. Estimated work impairment due to diseases 
5. Sick leave during the past 12 months 
6. Own prognosis of work ability 2 years from now 
7. Mental resources 

0.90 
0.83 
0.28 
0.87 
0.63 
0.55 
0.45 

0.90 
0.72 
0.01 
0.85 
0.89 
0.02 
0.30 

0.00 
0.15 
0.38 
0.03 
-0.35 
0.77 
0.22 

Construct validity; hypothesis testing  

Convergent and divergent validity with other outcome measurements  
All correlations were in the hypothesized direction and strength, supporting 
convergent and divergent validity. The results can be found in Table 12.  

Table 12. Correlations between the WAI and other outcome measurements.    

Measure  r p value  
Health-related quality of lifea  0.53 <0.001 
Overall rating of healthb  0.47 <0.001 
Pain interferencec -0.52 <0.001 
Pain intensityc  -0.21 0.023 
Symptoms of depressiond   -0.49 <0.001 
Symptoms of anxietye -0.49 <0.001 

aEQ-5D-5L index bEQ-VAS cBrief Pain Inventory dPatient Health Questionnaire 9-
item depression module eGeneralized Anxiety Disorder 7-item scale   

Discriminant validity for the occupational subgroups 
The distribution between the groups of working and non-working participants 
differed significantly for the WAI (Mann-Whitney U=283.5, n1=60, n2=58, 
p<0.001) and for the single-item question (Mann-Whitney U=419.0, n1=60, 
n2=58, p<0.001). Among those participants who were working, the median 
(IQR) WAI score was 25.0 (9.0) compared to 13.5 (6.0) among those not 
working. For the single-item question, the corresponding values were 4.5 (3.0) 
and 0 (1.0).  

Single-item question on work ability  
An item-total correlation for single-item question to the total WAI displayed 
a strong positive correlation, rs=0.86 (p<0.001).  
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Reliability; internal consistency 
The Cronbach’s alpha for the overall WAI score (n=118) was 0.813. The cor-
rected item-total correlation ranged between 0.272–0.805, and the Cronbach’s 
alpha if the item was deleted varied between 0.743 and 0.833. Lowest values 
for internal consistency were found for items 3 (diseases) and 7 (mental re-
sources).  

Behavioral medicine physiotherapy in a return to work 
context 
All five participants took part in the workplace interventions, whereas three 
completed the physiotherapy intervention. The two (P2 and P4) who dropped 
out reported a lack of motivation or time to engage in the physical exercise 
program. Additional data on fidelity and quantitative effect sizes can be found 
in paper IV.  

Effects on the individual level  

Participant 1  
Participant 1 was a student on 50% sick leave and was suffering from pain in 
the neck and shoulders. Work demands included attending lectures and writ-
ing, and the target activity was “handwriting or computer work.” An improve-
ment in self-efficacy for the target activity was observed during the physio-
therapy intervention, with a positive trend and an increased level, which was 
maintained during the follow-up. No effects were observed for the experience 
of target activity or for work ability. Goal achievement is reported in Table 13 
and repeated ratings in Figure 5.  
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Figure 5. Target activity and work ability ratings for participant 1. A) Baseline B) 
RTW Coordination C) Communication training D) Behavioral Medicine Physiother-
apy PI, F1, F2) post-intervention, 1- and 2-months follow-up.  

Participant 3 
Participant 3 was working as a health care professional and was on 75% sick 
leave, suffering from pelvic pain. The target activities were “seated work” and 
“lifting,” based on work demands. An improvement in self-efficacy for both 
target activities was observed during the physiotherapy intervention. Less var-
iability and higher levels were observed from the middle of the intervention, 
maintained during the follow-up. Experience of target activities seemed to im-
prove during the physiotherapy intervention; however, the analyses are more 
uncertain due to unstable patterns and high variability. An indication of the 
effect on work ability was noted; however, it was uncertain according to the 
visual analysis due to high variability and overlap. Goal achievement is re-
ported in Table 13 and repeated ratings in Figure 6.  
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Figure 6.  Target activity and work ability ratings for participant 3. A) Baseline B) 
RTW Coordination C) Communication training D) Behavioral Medicine Physiother-
apy PI, F1, F2) post-intervention, 1- and 2-months follow-up. 
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Participant 5  
Participant 5 was working in administration, and was on 25% sick leave, suf-
fering from pain in the neck, which increased during the day. Target activity 
was “work tasks in the afternoon.” An improvement in self-efficacy for the 
target activity was observed during the physiotherapy intervention, with an 
increased level and stabilization at the end of the intervention, maintained dur-
ing the follow-up. Effect on experience of target activity was uncertain ac-
cording to the visual analysis. For work ability, a positive trend was observed 
for the full study period, which is why specific effects of the physiotherapy 
intervention could not be noted. Goal achievement is reported in Table 13 and 
repeated ratings in Figure 7.  

 
Figure 7.  Target activity and work ability ratings for participant 5. A) Baseline B) 
RTW Coordination C) Communication training D) Behavioral Medicine Physiother-
apy PI, F1, F2) post-intervention, 1- and 2-months follow-up. 
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Table 13. Goal achievement and overall improvement for participants 1, 3, and 5.  

Partic-
ipant  

Target activity and 
goals 

Measure Base-
line 

Post 
 

2 
months  

1   Improvement a  6 7 
 Hand writing or computer 

work  
Satisfaction b  1 7 8 

  Disability c 8 3 3 
 To write for 45 minutes  Duration d 15 45 45 
3  Improvement a  6 6 
 Seated work  Satisfaction b  3 7 9 
  Disability c 6 2 2 
 To be able to do the work 

task, according to the 
needs  

Duration d 60 155 147.5 

 Lifting  Satisfaction b  3 9 8 
  Disability c 6 1 3 
 To be able to do the work 

task, according to the 
needs 

Frequency d 0 1,5 6 

5  Improvement a  5 5 
 Work tasks in the after-

noon  
Satisfaction b  0 4 5 

  Disability c 9 6 5 
 To be able to do more de-

manding work tasks  
 

Proportion d 30% 71% 83% 

a) Patient Global Impression of Change (1–7), where 7=“very much improved;”  b) 
satisfaction (0–10) with activity, item from the Patient Goal Priority Questionnaire 
(PGPQ); c) self-rated performance of the activity (0–10), where 0=“no disability,” 
item from the PGPQ d) median of 2 weeks of daily measures.  
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General discussion  

Summary of the results  
There were no effects of the brief ECO intervention, relative to the control, on 
the employees, on the primary or secondary outcomes in study I. Likewise, 
study II revealed that there was no effect on the supervisors’ supportive com-
munication. In study III, the construct validity and internal consistency relia-
bility were acceptable, indicating that the WAI and the WAS are valid instru-
ments to estimate work ability in patients with chronic pain in specialized care. 
In study IV, the physiotherapy intervention was successfully adopted and rep-
licated in a RTW context, with good protocol fidelity. A beneficial effect from 
the physiotherapy intervention was noted on self-efficacy for target activities 
at work for each of the three individuals who completed the study protocol, 
whereas there was no consistent effect on work ability or experience of the 
target activities.  

Framework 
In my thesis, I use the behavioral medicine perspective as a framework to dis-
cuss pain disability in a work context. This perspective motivates a focus on 
target activities, based on the definition of behavioral knowledge as processes 
of health and disease-related behavior (61). Åsenlöf et al. (81) previously 
identified target activities as key concepts within behavioral medicine physi-
otherapy.  

Here, I hypothesize that target activities at work can be understood as key 
health and disease-related behaviors of relevance for pain disability in a work 
context. Thus, in relation to the behavioral medicine framework, I will discuss 
whether and how target activities were addressed in studies I–IV, as well as 
the effectiveness of the programs.  

The behavioral medicine framework for the studies I–IV in this thesis, with 
target activities as key concept, is illustrated in Figure 8.  
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Figure 8. An illustration of the perspectives studied in this thesis, within a behavioral 
medicine framework.  

A behavioral focus on target activities  

Self- and joint-management  
The two psychosocial programs in studies I–II aimed to decrease employees’ 
pain-related work disability. The intervention programs did address employ-
ees’ management of target activities at work in different ways, by focusing on 
pain-coping and resuming activities (control group), and by a problem-solving 
model focusing on activities and factors that can be influenced at the work-
place (ECO group). The skills acquired were to be applied by the employees 
and supervisors in real-life activities in a work context, such as during sup-
portive communication (supervisors) or when managing work activities (em-
ployees).  

However, these interventions proved not to be effective, neither for disa-
bility among employees, nor for supportive communication among supervi-
sors. One plausible reason for the non-effects from a learning theory perspec-
tive is that the brief programs did not succeed in affecting the targeted skills 
and behavior change, and that more or other training would have been needed.  

Interpreting the results from studies I–II in relation to the literature, a 
greater emphasis on personalized goals and applied skills training in activities 
at work might have been beneficial. This applies to both employees, where the 
previous PAIN-study (112) with beneficial outcomes included more of such 
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strategies for employees with low-back pain, and to supervisors, where previ-
ous studies demonstrating improved communication included more hands-on 
training (156–159). It might also be that supervisors experience other barriers 
than the previously studied health-care personnel for acquiring the skills, such 
as in a work context or limited time for employee interaction (160).  

In study IV, the employee-supervisor joint-management of employees’ 
pain disability was more comprehensively addressed by the workplace meet-
ings, which included discussions on adjustment of work tasks and support at 
the workplace (118,125). Self-management strategies for managing target ac-
tivities were built into the physiotherapy intervention (81).  

Work ability 
On assessment methods, measures in studies III and IV can be seen to relate 
to a work context, which might include target activities.   

In study III, the WAI was used, which builds on the conceptualization of 
work ability as dependent on the interaction between the individual and the 
work (52,53). Consequently, in the WAI, the individual is asked to relate to 
“your work” and to estimate ability in relation to demands. In study III, an 
instruction was added to the WAI, asking non-working individuals to estimate 
work ability in relation to previous work, to further address the work context 
and facilitate the use of the WAI. From study III, it cannot be determined how 
this instruction affected the psychometric properties. However, it can be noted 
that the WAI displayed acceptable construct validity and internal consistency 
in a sample with a high proportion of non-working individuals, indicating that 
the instruction could be used in the WAI.  

Study IV provides another example of incorporating the work context in 
the assessments, where the main outcome measures were closely related to 
each participant’s target activities at work. Improvements for the ratings of 
self-efficacy for target activities were supported by results in the measures of 
goal achievement of target activities and global improvement. These pre- and 
post-measures can be seen as validating, adding to the repeated measures in 
SCED (161), and the level of improvements to correspond to a reliable change 
(144,162). Results in study IV indicate that the task-specific self-efficacy rat-
ing can be interpreted as a mediator of change, associated with pain disability 
outcomes, which is also in line with the literature (68,69). Thus, task-specific 
self-efficacy might be used to monitor processes of change in behavioral-ori-
ented treatment for individuals with pain, and be a target for treatment 
(21,26,67).  

Regaining function 
In the physiotherapy intervention in study IV, the target activities at work were 
a key feature. Participants’ personally prioritized activities formed the basis 
for the tailored rehabilitation, which aimed to decrease disability by improved 
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prerequisites, such as physical function, and by training of skills necessary for 
the activity, as well as a graded increase in the activity.  

The results suggest that there was an improvement in participants’ self-ef-
ficacy for target activities during the middle of the physiotherapy intervention, 
which corresponds to the applied skills training phase and replicates the simi-
lar findings from a previous study (82). The findings can be seen to support 
the interpretation of task-specific self-efficacy as closely related to perfor-
mance of the activity, and is close to the original conceptualization of self-
efficacy as dependent of “mastery experience” (65).  

Taken altogether, this indicates that guidance on the implementation of 
skills in everyday life is valuable to increase function for individuals with 
chronic pain. Tailoring of exercises to target activities can also be seen as a 
feasible way to incorporate behavioral components in the physiotherapy inter-
vention, which has also been described earlier (81,82).  

In relation to the literature on pain disability, and learning theory, the basic 
and applied skills training can be understood as a combination of graded ac-
tivity (increase of behavior) (123,163), and, when applicable, exposure to 
pain-related fear (as a behavioral determinant) (64,164,165). Caneiro et al. 
highlight the complex interactions between learning mechanisms and the lived 
experience of pain, specifically, the step-wise procedures of pain exposure 
within a physiotherapy practice, pointing at recent developments in the field 
(166). Basic and applied skills training in the current protocol could also be 
understood as a behavioral shaping process (63), successively addressing and 
training the skills needed in the target activities, adjusted to the prerequisites 
of the individual. In addition, a number of BCTs, such as goal setting, self-
monitoring, problem-solving, graded tasks, and feedback, can be identified in 
the protocol, which can be understood to promote behavior change and the 
implementation and maintenance of new skills (70,71,167,168).  

However, it could be questioned if interventions focusing on behavioral 
strategies should be provided to employees without identification of psycho-
social risk (including catastrophizing and avoidance) (16,79). When designing 
interventions, the level of pain disability and its determinants need to be taken 
into consideration. 

Prevention  
The study populations in this thesis display a large variation of disability 
among individuals with pain. The samples range from a relatively high-func-
tioning working sample (Study I) to patients with high levels of disability and 
co-morbidity (Studies III–IV).  

Studies I–II aimed to target psychosocial factors at the workplace at an 
early stage of pain disability. Little is known about the effectiveness of such 
early workplace-based training programs, even though the joint management 
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strategy between employees and supervisors on work limitations is supported 
for individuals on sick leave (101,113,115,121). There is a strong rationale for 
training supervisors to identify and tackle work functioning problems among 
their employees early on, as this provides an opportunity to address work lim-
itations at the workplace (101,109,111).  

Interpreting findings from study I in relation to the literature highlight a 
number of challenges in the ambition of early prevention via the workplace. 
As compared to the previous promising PAIN-study (112), study I targeted an 
extended population of individuals with self-reported pain and/or stress-re-
lated ill-health, increasing heterogeneity. Even though the prevalence of pain 
was high (89%), the sample proved to have a considerably lower risk level for 
pain-disability at baseline. The earlier study used the structured and validated 
screening measurement OMPSQ, including only individuals at risk for long-
term pain disability. It is known from previous research that early, preventive 
interventions display limited value for the low risk groups (16,80,169), and 
the results from study I seem to be congruent with those findings, pointing at 
the importance of screening.   

In addition, the current project put more emphasis on the supervisors in the 
intervention program compared to the previous protocol (112). Research on 
interventions focused on supervisor training suggests that these have limited 
effectiveness in enhancing employee health or well-being (170,171), even 
when targeted skills among supervisors improved (172,173). 

Another reflection from studies I–II is the challenge of involving individu-
als with pain in early workplace-based interventions, considering the low par-
ticipation rates among the employees in the project. The low effectiveness of 
affecting employee health via supervisors primarily, and the challenges of in-
volving employees at risk, together highlight the complexity of preventing 
pain disability and sick leave via the workplace. Even though psychosocial 
interventions targeting the individual at risk are supported (16,79,80), it is not 
motivated to provide such interventions for a more general population (16). 
More knowledge is needed on interventions addressing supervisors, specifi-
cally in relation to risk profiles among employees.  

Employees reported high baseline levels of stress symptoms. Even though 
pain and stress-problems often occur simultaneously and might share common 
targets in psychological treatment, it might be that this sample would have 
needed other or additional intervention content. Less is known about effective 
interventions on work disability for stress-related ill-health than for pain con-
ditions, and workplace involvement has shown variable results (115,174–
176).  
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Assessment and screening 
Interpretations on study I pointed at the relevance of screening as a tool for 
tailoring of interventions. Depending on the objectives, different screening 
measures are needed. The WAI, which has been used in all three samples in 
this thesis (studies I, III, and IV), has been suggested for use as screening due 
to its predictive validity for sick leave.  

Poor to moderate work ability, according to the WAI, has been associated 
with a higher risk of ill-health, health care utilization, and future sick leave or 
early retirement (136,137,177). In addition, a similar cut-off, <37, has been 
suggested to indicate a perceived need for rehabilitation (137,178). In study I, 
the mean work ability scores were just below this cut-off, which corresponds 
well to the employees assigning themselves to the programs. Thus, in study I, 
the sample can be seen as at risk according to the WAI, however not according 
to the OMPSQ, which covers key psychosocial risk factors for long-term pain-
related disability (73,74).   

Findings from study III reflect that other categorizations of the WAI might 
be needed for discriminating different needs among individuals with a high 
levels of pain disability. Work ability in this sample proved to be poor both 
among working and non-working participants, meaning the ordinary catego-
rizations (poor, moderate, good, etc.) of the WAI did not discriminate the sub-
groups. Discriminative validity of the WAI was still good in this sample.  
A cut-off <20 on the WAI has been suggested as identifying individuals with 
a higher risk of future disability pension, among patients with chronic low 
back pain (55). This level corresponds well to differences in WAI scores be-
tween participants working and non-working in study III.  

From the literature, it could be noted that the WAI seems to better predict 
future sick leave, than no sick leave (177,179), which should be taken into 
consideration when interpreting the predictive properties of the WAI. Alto-
gether, more knowledge is needed on the interpretations of work ability scores 
and predictive validity of the WAI among patients with chronic pain.  

Findings from the psychometric evaluations in study III support the one-
factor structure of the WAI, which has also been reported previously 
(128,133,180). In hypothesis testing for construct validity, the results are in 
line with previous findings on correlations between the WAI and health 
measures (128–131). The somewhat low convergent validity could be argued 
to reflect that health aspects are related to work ability, albeit not capturing 
the same overall construct (52,53). The association between work ability and 
pain intensity was weak in this study, as well as in previous studies (129,130), 
which can be seen to correspond to the impact of other factors (biopsychoso-
cial) rather than pain intensity on functional outcomes (15,16).  

The sample in study III differed from samples in previous studies of the 
WAI in several ways. This could have affected factor loadings and internal 
consistency on the items on diseases and sick leave, which differed compared 
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to previous studies. The participants in study III had a high prevalence of long-
term sick leave or disability pension (49%). In addition, participants reported 
low perceived health, depressive symptoms, and high pain interference, re-
flecting a notable burden of pain and co-morbidity (8,10,35,56).  

Rehabilitation  
In study IV, the intervention provided a combination of workplace meetings 
and individually tailored physiotherapy. Study IV revealed that the previously 
studied physiotherapy protocol (81) could be well adapted to a return-to-work 
context and work disability needs.  

The physiotherapy protocol was specifically designed to target biopsycho-
social aspects of pain disability in a work context, by incorporating behavioral 
strategies into physical exercise during a longer course of supervised training. 
Based on the patterns of improvement, it shows that physical exercise and 
basic skills training only are not enough to reach improvements in target ac-
tivities, here in the work context. This in line with previous research and re-
views which conclude that a larger incorporation of psychosocial factors (in-
cluding behavioral learning) could be favorable for pain disability compared 
to exercise only for individuals with pain (81,83,89,92–94). However, the ef-
fect sizes vary, and more research is needed on interventions, and how they 
can be delivered (96).  

Based on the complex interactions affecting work ability and RTW pro-
cesses, psychosocial factors need further attention when targeting work disa-
bility and return to work (53,100,105). Here, psychosocial factors must in-
clude the workplace, which is achieved when, for example, involving the im-
mediate supervisor in the RTW-plan and work adjustments, as, for example, 
in workplace meetings such as those in study IV. In the literature, the combi-
nation of workplace involvement and rehabilitation is supported by previous 
findings on interventions targeting RTW for different pain conditions 
(113,115,116,120–124). The protocol in study IV illuminates both the incor-
poration of workplace meetings and how the workplace can be addressed 
within a physiotherapeutic rehabilitation period, by the tailoring to target ac-
tivities at work. For future projects, the physiotherapy protocol in study IV 
should preferably be further evaluated as integrated in inter-disciplinary reha-
bilitation programs, where additional perspectives on patients’ needs are ad-
dressed by the team.  

From the patients’ perspective, the integration of the workplace meetings 
in rehabilitation is perceived as supportive and as facilitating discussions on 
work adjustments (181–183). Based on reports from patients in rehabilitation 
programs, the need for tailored solutions in their RTW-processes is high-
lighted, which could partly be addressed within the rehabilitation (184). In 
addition, the acquisition of self-management skills has been pointed out as one 
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of the key benefits from psychologically informed physiotherapy by patients 
with musculoskeletal pain (185). These findings are in line with the fidelity 
reports of the participants in study IV, at the end of the interventions. In a 
synthesis of qualitative studies, Liedberg et al. (183) raise the importance of 
both personal parameters, such as self-management, and support for returning 
or staying at work despite pain.   

Even though a work-focused rehabilitation has proven feasible in different 
settings, there is still a great variety in whether it is included in standard care 
(186–188). A traditional approach within pain rehabilitation has been to first 
address well-being and functioning in activities at home and during leisure 
time, before addressing work limitations (186). In the literature on work disa-
bility for individuals with pain conditions, it is emphasized that healthcare 
professionals should address work with their patients, and tackle obstacles to 
RTW (188). Findings of this thesis indicate the usability of behavioral medi-
cine physiotherapy in work-directed rehabilitation.  

Physiotherapists have reported barriers for the integration of a work-di-
rected approach in treatment: knowledge, expectations, role-boundaries, and 
organization (188–190). However, it has been possible to overcome most of 
these barriers as a result of education and organizational changes (187). Sim-
ilarly, challenges for physiotherapists in learning and implementing a behav-
ioral medicine approach in pain care have been reported (98,191–193). The 
integration of the biopsychosocial model of pain in physiotherapy treatment 
has a long record and is still ongoing (194,195), and the challenges need to be 
further addressed in the evaluation and dissemination of behavioral medicine 
physiotherapy for patients with pain (95,96,192). 

In study IV, behavioral and physical aspects were integrated, and physical 
exercises were considered a necessary component for regaining function in 
target activities, as well as an evidence-based treatment for pain (81,84,85). In 
addition, the general exercise program can be seen as health promotion, aim-
ing to reach recommendations for regular physical exercise (86,87). Alto-
gether, the treatment protocol was ambitious; moreover, it is likely, from re-
ports from participants who dropped out of study participation, that the gen-
eral exercise program was perceived as too demanding. For future projects or 
in clinical practice, it would be possible to adopt a more individualized ap-
proach, adjusting the objectives according to the motivation and resources of 
the patient.  

In study IV, it should also be noted that for work ability ratings, there was 
an indication of improvement for two participants during the study period; 
however, it was not specifically related to the physiotherapy intervention. Ef-
fects of the combined intervention protocol on work ability need to be further 
studied with other research designs. In addition, the results indicate that the 
experience of the target activities did not consistently follow the same pattern 
and might thus be affected by other aspects, which need to be further elabo-
rated. Presumably, the experience could be affected by the lived experience of 
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pain, associated thoughts and emotions, and the context (196), and differenti-
ated from the self-efficacy for performing the activity. 

It could be noted that all five participants in study IV were working part-
time, thus not representing the most disabled population. For individuals with 
pain disability and unemployment, other stakeholders, than the workplace, 
need to be involved in the rehabilitation (100,197).  

A synthesis of the findings 
As a summary, in relation to a behavioral medicine framework, it can be seen 
that the interventions in studies I–II and IV addressed pain disability related 
to target activities at work, and that these target activities mediated the incor-
poration of behavioral knowledge. A large body of research highlight the need 
to address biopsychosocial factors in pain care (e.g., 72) as well as the chal-
lenges in implementation (e.g., 96). Behavioral medicine as a framework 
might be beneficial for further discussions in this area.   

An interpretation in this thesis is that target activities can be linked to the 
incorporation of psychosocial factors, including behavioral learning, (e.g., 
23,100,105), in assessment and interventions related to pain disability. In stud-
ies I–IV, this was exemplified by the involvement of a work context and the 
supervisors, and by addressing pain coping, fear avoidance, and skills training 
for individuals with pain. Thus, the behavioral focus on activities can provide 
a bridge between the biopsychosocial model, over factors affecting pain disa-
bility, and behavioral medicine, as the understanding of processes of health 
and disease-related behavior. Here, target activities at work were hypothesized 
to be key behaviors of relevance for pain disability in a work context.  

Importantly, Dekker et al. (61, see also 198) emphasize that a defining char-
acteristic of behavioral medicine is that the integration of knowledge is ap-
plied in practice. Focusing on the behavioral level, for example, by target ac-
tivities, might facilitate for professionals, and the individual with pain, to ac-
cess influenceable (biopsychosocial) factors for increased ability.  

It should be noted that the discussions in this thesis are limited to pain dis-
ability in a work context, and that the overall scope of both behavioral medi-
cine and biopsychosocial factors in pain care are much broader. Another re-
flection, mentioned to facilitate transferability, is that the term target activities 
and its role in behavioral medicine physiotherapy (81) would need to be fur-
ther elaborated in relation to similar terms in the literature, such as goals and 
valued activities.       

The areas of focus in the different interventions were on self-management, 
joint management with the supervisor, and to regain function in activities, 
where studies I–II employed brief programs on management of pain disability 
and target activities at work, and study IV had a more comprehensive content 
in all intervention components.  
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Results show that there was no effect on the outcomes of employees and 
supervisors in studies I–II, and a promising effect on patients’ task-specific 
self-efficacy, supported by goal achievement for target activities, in study IV. 
Together, the findings indicate that the intervention components might not be 
effective as a brief prevention, especially not for an employee population with-
out screened psychosocial risk. However, it seems promising to combine these 
interventions in work-directed rehabilitation. An overall interpretation is that 
enough applied skills training seems crucial when addressing target activity 
performance. An illustration of these findings is provided in Figure 9.   

 
Figure 9. A summary of findings from studies I–II and IV.  
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Methodological considerations  
This thesis has both limitations and strengths, which should be considered 
when interpreting the results. Further characterization of participants would 
have been useful to assure inclusion of participants representing the target 
population of individuals at risk for chronic pain in study I. Here, inclusion 
criteria based on screening with the OMPSQ (73–75) would have been more 
useful than relying on the self-reported pain and stress-related ill-health. In-
formation about pain duration among individuals would also have high rele-
vance. In studies III–IV, inclusion criterion on chronic pain was based on self-
reported pain duration >3 months, and not on clinical pain diagnoses. Pain 
classifications are challenging, and the duration-based criterion is the current 
overall definition of chronic pain (1).     

Another limitation is that little is known about the causes of perceived 
stress-problems among employees in study I, as well as their eventual stress-
related diagnoses. Thus, the interpretation of findings in relation to these pop-
ulations is limited, and not the focus of this thesis.  

It would have been beneficial with a larger scale study on the intervention 
protocol in study IV to further evaluate its effectiveness. Preferably, a ran-
domized controlled design should be applied, as was also included in the orig-
inal plan for the project. On the other hand, the single-case experimental de-
sign in study IV, based on repeated measures and experimental control on the 
individual level, provided a detailed insight into the patterns of change during 
the course of treatment (199). The outcome variables on target activities and 
work ability were hypothesized as process variables for pain disability in a 
work context, and the design is of great value to assess within and between 
person variability and predicted mediators of change (154). Another alterna-
tive would have been a more comprehensive single-case design, such as a ran-
domized multiple baseline design with larger numbers of participants, to in-
crease the internal validity (155,200).  

In study I, the register-based sick leave data are a strength, providing valid 
information on sick leave spells exceeding 14 days. On the other hand, it does 
not cover short-term sick leave. It might be challenging to capture information 
on short-term sick leave reliably, with a potential recall bias in retrospective 
self-report; however, repeated data collection has proven to be feasible (121). 
In study I, the item on sick leave from the WAI was used as a self-reported 
measure, however not specifying short-term absence. In addition, having a 
longer time-period for follow-up in study I would have been beneficial. When 
evaluating effects on sick leave, a follow-up period of 1 year is recommended  
(51). In study III, register-based sick leave data would have provided an addi-
tional value on the characterization of occupational status and in the evalua-
tion of discriminative validity of the WAI.    

In addition, some study specific methodological limitations should be men-
tioned. Results in studies I–II might be affected by a low power and attrition 
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bias. On employees in study I, samples included in the analyses were below 
the estimated power, partly due to the large numbers of non-responders among 
employees from recruitment and onwards. Power calculation was based on 
self-reported sick leave in a previous study, and thus not adjusted for research 
questions for outcomes on supervisors in study II. Another consideration is 
that cluster-aspects might have acquired larger sample sizes among employ-
ees. For future projects, the large number of non-responders among employees 
should be considered, and the project design should be adjusted to increase 
the participation rates. 

Health characteristics proved to be different among employees in study I in 
different types of workplaces. This was handled by adding the type of work-
place as a co-variate in all the analyses (201), and by complementary analyses 
on matched participants (202). In addition, the Covid-19 pandemic affected 
the project in several ways, such as recruitment, participation rates, and deliv-
ery of interventions. This could have had possible consequences for internal 
validity and intervention effectiveness. Also, the program and its applications 
might have received less engagement due to the pandemic. However, there is 
no way to determine if it affected the results in any way. Due to interactions 
with outcome variables, participation during the pandemic was added as a co-
variate in all the analyses.  

In study III, an alternative for the evaluation of structural validity of the 
WAI would have been to use a confirmatory factor analysis (203). The choice 
of explorative analysis was based on the lack of a consensus on factor struc-
ture, and the hypothesis that the characteristics of the sample in study III 
would be different from the samples in previous studies of the WAI (128–
131). The additional instruction in the WAI, to estimate work ability based on 
the current or previous employment or studies, should be taken into consider-
ation when interpreting the results. It is not possible to determine how it might 
have affected the measurement properties. Importantly, the item content of the 
WAI was not modified.  

In study IV, the methodological strengths include a structured analysis and 
replication across participants, with the baseline being of varying lengths 
(155). In this study, there was a small variation in the lengths of the baseline, 
which limits the experimental control of the design. In addition, the design of 
study IV has the potential for carry-over effects built in, with the physiother-
apy intervention added to phases of workplace components. This was handled 
by observation of data patterns across and within all phases: baseline, work-
place components, and physiotherapy, where the latter was evaluated in rela-
tion to all the previous phases. A minimum of three demonstrations of effect 
is warranted in SCED (155). All three participants who completed the study 
displayed improvements in the self-efficacy ratings, which strengthens the in-
terpretation of the effect on this variable. Lastly, the fact that two of the five 
participants dropped out from the physiotherapy intervention introduces 
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threats to external validity, indicating that the intervention was not perceived 
as being feasible for all the participations.  

For a generalization of the findings, it should be noted that almost all em-
ployees in study I were women, which largely corresponds to employees in 
these sectors. However, it should be taken into consideration when interpret-
ing the results, in relation to the target population of individuals at risk of 
chronic pain. When interpreting the findings from study III, on individuals 
with chronic pain, it should be noted that these participants were recruited 
from specialized care and represent a population with severe pain problems. 
For an interpretation of the effectiveness of the physiotherapy intervention in 
study IV, it should be noted that those apply to individuals on part-term sick 
leave, and with the motivation and ability to carry out the intervention.  
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Conclusions  

A behavioral medicine perspective on pain disability in a work context moti-
vates a focus on target activities at work, which can be seen to mediate the 
incorporation of behavioral knowledge in assessments and interventions for 
individuals with pain.  

Findings in this thesis indicate that a brief intervention on self- and joint-
management of work limitations might not be effective for employees, and 
their immediate supervisors, as a preventive measure of pain disability. It 
seems promising to combine such interventions with behavioral medicine 
physiotherapy in a work-directed rehabilitation for individuals with chronic 
pain, where the applied skills training tailored to target activities at the work 
seems to be crucial. 

The specific conclusions are:  

 A brief psychosocial program involving the workplace showed no 
outcome benefits for employees with pain and/or stress-related ill-
health. Taken together with previous finding, the results suggest the 
importance of selecting participants for prevention studies based on 
their assessed psychosocial risk profiles. In addition, targeting 
mainly the supervisors in prevention might be insufficient.  
 

 The supervisor training involved in the psychosocial program did 
not affect supervisors’ supportive communication, suggesting that 
more extensive training is needed, or perceived barriers should be 
addressed.  

 
 The Work Ability Index displays a satisfactory construct validity 

and internal consistency among patients with chronic pain in spe-
cialized care, supporting its use as a measurement of work ability 
in clinical care and research. The single-item work ability score is 
a valid alternative to the total index.  

 
 Results indicate that the Work Ability Index could be used for non-

working individuals, using an additional instruction on estimating 
work ability in relation to a previous work or studies.  
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 A behavioral medicine physiotherapy protocol can be successfully 
replicated in a return-to-work context for patients with chronic pain 
and adapted to work disability needs. Results indicated an effect on 
task-specific self-efficacy for target activities but no consistent ef-
fect on experience of target activities or work ability.  

 
 Personally prioritized activities at work, linked to work tasks, pro-

vide a meaningful basis for goal setting and skills acquisition for 
individuals with chronic pain and work disability, which could be 
of use in work-directed rehabilitation. 

Future research  
Further research is needed on both preventive interventions and return-to-
work programs for individuals with pain, and they should address both work-
place and individual factors. A behavioral medicine perspective can prefera-
bly be used as a framework to develop the content of interventions and assess-
ments, by focusing on target activities and addressing influential factors.   

In addition, it is suggested that future research should further address how 
determinants of behavior change may function as moderators or mediators of 
intervention effects, to increase the understanding of how interventions are 
received. For patients with chronic pain, this could include SCED studies tar-
geting processes of change by assessing different behavioral factors and the 
incorporation of process measures in group trials.   

Specific suggestions for future studies are:  
 Future projects on early psychosocial workplace interventions 

should preferably include employees according to an assessed risk 
profile. In addition, communication training should incorporate 
more skills training and feedback.  

 Future research on the WAI should further address predictive va-
lidity and sensitivity to change among patients with chronic pain, 
for increased knowledge on usability of the WAI as a screening or 
outcome measurement in this population. 

 The behavioral medicine physiotherapy protocol, adapted to work 
disability, would need to be evaluated for its effect on return-to-
work in large scale randomized controlled trials, solely or as inte-
grated in multidisciplinary programs.  
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Clinical implications  
Results from study III display that the WAI and the single-item WAS can be 
used as valid measurements of work ability among individuals with chronic 
pain in specialized care, and could be further implemented in a clinical con-
text. Poor to moderate work ability is associated with a higher risk of sick 
leave and can indicate the need for work-directed rehabilitation (136,137,177). 
It should be noted that, if it is to be used as an outcome measure in a clinical 
context, less is known about individual variability and clinically relevant 
change of the WAI.  

The intervention protocol in study IV, replicated and adapted from previous 
studies (81), can be used by physiotherapists for individuals with pain. It 
should also be feasible to integrate this physiotherapy treatment with inter-
disciplinary treatment, even though such protocols have not been evaluated 
for their effects. It is known from previous literature that intervention manuals, 
training, and supervision are beneficial for physiotherapists to adopt the be-
havioral medicine practice (96,98,99). 

The findings from study IV illuminate the relationship between applied 
skills training and increased function in target activities. This highlights the 
importance of guiding patients in activities of everyday life, and the need for 
a generalization of skills in the real-life context and a graded increase in the 
activity. Rating of task-specific self-efficacy can be used during treatment in 
order to monitor the processes of change on an individual level. 

The behavioral focus on activities could be seen as a useful tool for incor-
porating behavioral knowledge into physiotherapy practice. Addressing spe-
cific activities, here in a work context, provides opportunities for problem-
solving and regaining function for the individual with pain, by addressing in-
fluential biopsychosocial factors for the activity.  

Healthcare professional should address pain disability at work for individ-
uals with pain conditions (126,188). Physiotherapists are well suited to play 
an important role in work ability assessments and interventions for patients 
with pain-related sick leave (204). Findings in this thesis add to the current 
research and provide further knowledge on methods for conducting assess-
ments and work-directed physiotherapy. 
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Sammanfattning på svenska (Swedish 
summary)  

Långvarig smärta är vanligt förekommande, och kan innebära minskad livs-
kvalitet och påverkan på det dagliga livet för den drabbade. Smärta är en van-
lig orsak till sjukskrivning och nedsatt arbetsförmåga, vilket påverkar både 
individen och samhället.  

Att stötta individer till förbättrad arbetsförmåga är viktigt och här behövs 
mer kunskap, både i tidiga skeden, för att förebygga ytterligare begränsningar, 
och i senare skeden, för de med långvarig smärta och nedsatt funktion. Likaså 
behövs utvärderade mätmetoder för arbetsförmåga.  

Smärta och en individs aktivitetsbegränsningar förstås bäst genom ett bi-
opsykosocialt angreppssätt. Beteendemedicin berör hur kunskap om hälso- 
och sjukdomsrelaterade beteenden kan integreras med biomedicinsk kunskap 
och tillämpas i hälso- och sjukvården, till exempel i prevention och rehabili-
tering. När det gäller sjukskrivning och nedsatt arbetsförmåga för personer 
med smärta är det särskilt viktigt att ta hänsyn till faktorer på arbetet, och att 
involvera arbetsplatsen vid insatser.  

I denna avhandling ingår fyra delstudier. Det övergripande syftet med av-
handlingen var att utvärdera mätmetoder och interventioner som adresserar 
arbetsförmåga för individer med risk för eller som har långvarig smärta.  

Syftet med studie I var att utvärdera effekterna av två kortare utbildnings-
program, på sjukskrivning och självrapporterade hälsorelaterade mått hos 
medarbetare med smärta och/eller stress-relaterad ohälsa. Insatsen Effektiv 
Kommunikation i Organisationen (EKO), om kommunikation och problem-
lösning kring smärt- och stressproblem på arbetet, jämfördes med forsknings-
baserade föreläsningar om smärta och stress för kontrollgruppen. Studie II var 
baserat på samma projekt som studie I. Här jämfördes effekterna av de två 
programmen för arbetsledarnas förmåga till stöttande kommunikation, liksom 
upplevd stress.  

Studie I och II baserades på en klusterrandomiserad kontrollerad studie. 
Totalt rekryterades 53 arbetsledare och 191 medarbetare. Sjukskrivningsdata 
6 månader före och 6 månader efter insatsen inhämtades från Försäkringskas-
san, för de medarbetare som samtyckte till det. Övriga utfallsmått inhämtades 
via digitala enkäter före insatsen, direkt efter och efter 6 månader. Det var ett 
stort bortfall bland medarbetare i projektet. En mindre andel (30%) av medar-
betarna hade risk för långvariga smärtproblem enligt screening. Resultaten 
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visade att det inte var några effekter av EKO jämfört med kontroll på ut-
fallsmåtten hos medarbetare eller arbetsledare.  

Syftet med studie III var att utvärdera begreppsvaliditet (construct validity) 
och samstämmighet (internal consistency reliability) inom mätinstrumentet 
Work Ability Index (WAI) bland individer med långvarig smärta rekryterade 
från specialiserad smärtvård. Studien inkluderade 118 deltagare i åldrarna 18–
64 år, varav en stor andel (49%) var sjukskrivna eller pensionerade. Utvärde-
ringen innehöll faktoranalys för strukturell validitet, hypotestestning för kon-
vergent och divergent validitet gentemot andra mätinstrument, liksom diskri-
minativ validitet för sjukskrivning. Resultaten visade att de psykometriska 
egenskaperna hos WAI var acceptabla, och att WAI och den kortare enskilda 
frågan om arbetsförmåga kan användas som mått på arbetsförmåga i klinisk 
smärtvård och forskning.  

Syftet med Studie IV var att systematiskt replikera ett beteendemedicinsk 
fysioterapeutiskt behandlingsprogram för personer med långvarig smärta och 
sjukskrivning, samt att utvärdera effekter på individnivå. Studien var en expe-
rimentell utvärdering på individnivå (single-case experimental design), som 
byggde på daglig och veckovis datainsamling under hela studieperioden. Fy-
sioterapiinsatsen utvärderades som tillägg till insatser som involverade arbets-
platsen, där avstämningsmöten med deltagarens arbetsledare ingick. Av total 
fem deltagare genomförde tre hela programmet. Resultaten visade fysioterapi-
insatsen gick att anpassa till arbetsinriktad rehabilitering på ett bra sätt. Det 
var en effekt av fysioterapiinsatsen på alla tre deltagares tilltro till förmåga för 
målaktiviteter på arbetet, relaterade till arbetsuppgifter. Det var ingen konse-
kvent effekt på deltagarnas upplevelse av målaktiviteterna eller självskattad 
arbetsförmåga. 

Ett beteendemedicinskt perspektiv på arbetsförmåga för personer med 
smärta motiverar ett fokus på målaktiviteter på arbetet. Aktiviteter där indivi-
den upplever begränsningar kan vara en utgångspunkt för att adressera biopsy-
kosociala faktorer, inklusive inlärning, som påverkar aktivitetsförmågan. Fyn-
den i denna avhandling pekar mot att kortare utbildningsinsatser som syftar 
till att påverka individens egenhantering av smärtproblem eller gemensam 
problemlösning med arbetsledaren inte är effektiva som prevention, särskilt 
inte för individer som inte har förhöjd risk för långvariga besvär. Däremot 
verkar det lovande att kombinera sådana strategier med beteendemedicinsk 
fysioterapeutisk behandling, i arbetsinriktad rehabilitering för personer med 
långvarig smärta. En övergripande tolkning är att tillräcklig tillämpad övning 
av nya färdigheter tycks avgörande, vilket pekar på vikten av att inkludera 
sådana strategier i rehabilitering. Uppgiftsspecifik tilltro till förmåga kan an-
vändas för att kartlägga processen under behandlingen. Hälso- och sjukvårds-
personal bör kartlägga arbetsförmåga för personer med långvarig smärta och 
för detta kan WAI användas. Begränsningar i aktiviteter på arbetet kan adres-
seras med beteendemedicinsk fysioterapi.  
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