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ABSTRACT 
Aim: The purpose of this thesis was to investigate changes in health outcomes 
and experiences of improvement over time and the effect of person-centred 
physical activity delivered with digital e-health support on health outcomes in 
participants with chronic widespread pain (CWP), as well as predictors of 
improvements. 
 
Methods: The thesis includes four studies. Study I is a long-term follow-up 
study investigating health changes in women with CWP (n=126) after ten to 
twelve years. Study II is an interview study exploring experiences of 
improvement among women with CWP (n=17) that had improved over time. 
Study III is a randomised controlled trial investigating the health effects of a 
person-centred health plan co-created with a physiotherapist and supported by 
a digital e-health platform compared to support by one telephone call in 
participants with CWP (n=139). Study IV investigates the effect of person-
centred health plans, including physical activity, after twelve months in 
participants with CWP (n=102). 
 
Results: The results showed significant improvements in pain, fatigue, 
depression, overall health, health-related quality of life and stress after ten to 
twelve years among the participants in Study I. Also, participants who reported 
less stress symptoms ten to twelve years earlier had a higher chance of 
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substantial improvement in pain intensity at follow-up. The analysis in Study 
II yielded three categories describing participants’ thoughts of their 
improvement: experiences of improvement, developed strategies for better 
health and the meaning of contextual factors for improvement. Study III found 
no significant benefits when the person-centred health plan was supported with 
the digital e-health platform compared to support by the telephone call. There 
was a significant difference in global fatigue in favour of the group receiving 
support by telephone. The results in Study IV showed no significant change in 
level of physical activity twelve months after the participants had co-created 
the health plan. A positive experience of physical activity at baseline was 
associated with a higher likelihood of reaching a level of physical activity 
sufficient to receive health-enhancing effects.  
 
Conclusion: Many people with CWP seem to experience a reduction in several 
symptoms over time. Experienced life stressors and clinical manifestations of 
stress impact the potential for improvement over time. The results of this thesis 
also support multifactorial reasons for improvement, highlighting the 
importance of individual factors. This underscores the value of stress-reducing 
interventions and rehabilitation based on a person-centred approach. 
Additionally, the results emphasise the importance of considering patients' 
own experiences and perceptions of physical activity before planning 
rehabilitation to enhance their level of physical activity.  

Keywords: Pain, exercise therapy, person-centred care, longitudinal studies, 
qualitative research, randomised controlled trial, physiotherapy, primary 
health care 
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SAMMANFATTNING PÅ SVENSKA 
Långvarig generaliserad smärta är ihållande smärta utbredd i stora delar av 
kroppen. Smärtan har pågått i över tre månader och drabbar mellan 10–15 % 
av den generella populationen. Förutom smärta förekommer ofta andra hälso-
relaterade symtom vilket gör att personer med långvarig generaliserad smärta 
ofta får en nedsatt livskvalitet och fysisk aktivitetsnivå. Detta leder i sin tur till 
en ökad risk att utveckla hälso-relaterade sjukdomar och skapar lidande för 
individerna. Det finns i dagsläget inget botemedel för långvarig generaliserad 
smärta och även om långtidsuppföljningar pekar mot att vissa personer 
förbättras över tid är det oklart varför vissa förbättras och andra inte. Fysisk 
aktivitet har visat positiva resultat för att förbättra symptom och hälsa hos 
personer med långvarig generaliserad smärta men det är svårt för individerna 
att lyckas öka och bibehålla en högre fysisk aktivitetsnivå över tid.  

Syftet med avhandlingen var att undersöka förändringar i hälsa och upplevelser 
av förbättring över tid och effekten av person-centrerad fysisk aktivitet med 
stöd av digital e-hälsa hos personer med långvarig generaliserad smärta, samt 
undersöka prediktorer för förbättring. 

Avhandlingen består av fyra studier. Förändringar av symtom och hälsa 
undersöktes efter tio till tolv år hos 126 kvinnor med långvarig generaliserad 
smärta. Sjutton kvinnor som tidigare haft långvarig generaliserad smärta men 
som förbättrats betydande gällande smärtan intervjuades.  

Hundratrettionio personer med långvarig generaliserad smärta fick 
tillsammans med en fysioterapeut skapa en person-centrerad hälsoplan med 
fysisk aktivitet som de skulle följa under ett år. Hälften av deltagarna hade stöd 
via en digital e-hälsoplattform, den andra hälften fick ett uppföljande 
telefonsamtal. Förändringar i symtom, hälsa och fysisk aktivitet undersöktes 
sex och tolv månader efter att deltagarna skapat hälsoplanen.  

Avhandlingen visar att många personer med långvarig generaliserad smärta 
förbättras i smärta och andra symtom över tid. Symptom på stress och upplevd 
stress i livet påverkar chanserna att förbättras. Resultatet stödjer också 
multifaktoriella orsaker till förbättringar och att olika personer förbättras av 
individuella faktorer. Det digitala e-hälsostödet visar ingen fördel i jämförelse 
med att få en telefonuppföljning efter att deltagarna fått den person-centrerade 
hälsoplanen med fysisk aktivitet. Att skapa en hälsoplan, oavsett efterföljande 
stöd, gav inga statistiska signifikanta förändringar i fysisk aktivitetsnivå efter 
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ett år. Resultatet visar också att en bättre upplevelse av fysisk aktivitet vid start 
ökar chansen att uppnå en tillräcklig hög nivå av fysisk aktivitet för att få 
hälsofrämjande effekter hos personer med långvarig generaliserad smärta.  

Resultatet kan användas som stöd för fysioterapeuter och annan vårdpersonal 
i sitt kliniska arbete med personer med långvarig generaliserad smärta. Det 
styrker vikten av att uppmärksamma patientens upplevelser och tankar om 
fysisk aktivitet och stress, och jobba med stressreducerande behandling för 
denna patientgrupp. Att olika faktorer är av olika betydelse för olika patienter 
styrker också vikten av ett personcentrerat förhållningssätt.   
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AUC The area under the receiver-operating characteristic curve 

CWP Chronic widespread pain 

FIQ Fibromyalgia Impact Questionnaire 

FM Fibromyalgia 

FYSS (in 
Swedish) 

Physical activity in the prevention and treatment of disease 

GPCC The University of Gothenburg, Centre for Person-centred Care  

GSES The General Self-Efficacy Scale 

HADS Hospital Anxiety and Depression Scale 

HPA Hypothalamic-pituitary-adrenal  
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DEFINITIONS IN SHORT 
CWP 
 
 

E-health  
 
 

Exercise 
 
 
 
 

Nociceptive pain 
 
 

Nociplastic pain 
 
 
 
 
 

Neuropathic pain 
 

Pain 
 
 
 

 

 

Pain persisting for more than 3 months 
located in both sides of the body, above and 
below the waist and along the spine (1). 

Health services and information delivered or 
enhanced through internet and related 
technologies (2). 

A subcategory of physical activity that is 
planned, structured, repetitive, and 
purposeful in the sense that the improvement 
or maintenance of one or more components 
of physical fitness is the objective (3). 

Pain that arises from actual or threatened 
damage to non-neural tissue and is due to 
the activation of nociceptors (4). 

Pain that arises from altered nociception 
despite no clear evidence of actual or 
threatened tissue damage causing the 
activation of peripheral nociceptors or 
evidence for disease or lesion of the 
somatosensory system causing the pain (4). 

Pain caused by a lesion or disease of the 
somatosensory nervous system (4). 

An unpleasant sensory and emotional 
experience associated with, or resembling 
that associated with, actual or potential 
tissue damage (5). 
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Person-centred care 
 
 
 
 

Physical activity 
 
 

Physiotherapy 
 
 
 

Primary health care 

 

Involves seeing the patient as a person with 
abilities and resources, including the patient 
as a partner in the health care process and 
basing rehabilitation on the patient’s own 
needs and goals (6).  

Any bodily movement produced by skeletal 
muscles that requires energy expenditure 
(7). 

Services for individuals and populations to 
develop, maintain and restore maximum 
movement and functional ability throughout 
the lifespan (8). 

A model of care that supports first-contact, 
accessible, continuous, comprehensive and 
coordinated person-focused care (9). 
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1 

1 INTRODUCTION 
The role of a physiotherapist in primary health care includes investigating and 
analysing the patient’s health problem, setting a goal for rehabilitation, 
planning and implementing rehabilitation and then evaluating the results, 
where all parts are done together with the patient (10). Working as a 
physiotherapist in a rehabilitation center within primary health care in Sweden 
involves meeting many patients with chronic pain. These patients often come 
with a long history of seeking care and with a complex symptomatology, which 
makes it difficult to find an effective rehabilitation method. This results in 
suffering for patients and in the long term, high costs for health care and society 
as a whole (11).  

Based on this, I became motivated to learn more about this group of patients. 
Even though I often observed a lack of positive results in rehabilitation, some 
of the patients I met with chronic pain managed to improve their symptoms 
and overall wellbeing. I became curious about which factors contributed to 
their success. 

I sought out further information, started to educate myself and hold pain 
managements courses for patients in the clinic, which led to results that were 
slightly more positive than the patients’ previous results. However, I felt that I 
still had more to learn. Therefore, when the opportunity arose to complete a 
master´s thesis in a project involving patients with chronic widespread pain 
(CWP), it felt natural for me to accept. Working in this project sparked my 
interest in research, and I continued with the projects included in this thesis.  



Health improvements in chronic widespread pain 

Person-centred care 
 
 
 
 

Physical activity 
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Primary health care 

 

Involves seeing the patient as a person with 
abilities and resources, including the patient 
as a partner in the health care process and 
basing rehabilitation on the patient’s own 
needs and goals (6).  

Any bodily movement produced by skeletal 
muscles that requires energy expenditure 
(7). 

Services for individuals and populations to 
develop, maintain and restore maximum 
movement and functional ability throughout 
the lifespan (8). 

A model of care that supports first-contact, 
accessible, continuous, comprehensive and 
coordinated person-focused care (9). 
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2 BACKGROUND 

2.1 CHRONIC WIDESPREAD PAIN 
Pain is defined as “an unpleasant sensory and emotional experience associated 
with, or resembling that associated with, actual or potential tissue damage”, 
meaning that pain may be present with or without tissue damage. In addition, 
pain is always an individual experience that is affected by biological, 
psychological, and social factors, making pain a complex concept (5).   

Pain can be described by aetiology and divided into three subgroups: 
nociceptive pain, neuropathic pain and nociplastic pain. A combination of 
different pain types is common. 

• Nociceptive pain: “Pain that arises from actual or threatened damage 
to non-neural tissue and is due to the activation of nociceptors” (4). 
 

• Neuropathic pain: “Pain caused by a lesion or disease of the 
somatosensory nervous system” (4).  
 

• Nociplastic pain: “Pain that arises from altered nociception despite 
no clear evidence of actual or threatened tissue damage causing the 
activation of peripheral nociceptors or evidence for disease or lesion 
of the somatosensory system causing the pain” (4).  

Pain can also be divided by duration. Acute pain starts suddenly, and pain is 
considered as chronic when it persists for at least three months (12). According 
to the International Classification of Diseases (ICD-11), chronic pain can be 
described as primary or secondary, where primary pain is described in terms 
of nociplastic pain, where the pain has become a disease in itself instead of a 
secondary symptom to other damage or disease (13).  

The definition of chronic widespread pain (CWP) applied in this thesis is pain 
persisting for more than three months located in both sides of the body, above 
and below the waist and along the spine (1). This definition was established in 
1990 by the American College of Rheumatology. In addition to pain, CWP is 
often characterised by a complex combination of symptoms such as fatigue, 
sleep problems and psychological distress (14). Later definitions of CWP 
include symptoms other than pain, but there is still no consensus on the 
diagnostic criteria for CWP. Fibromyalgia (FM) is a subgroup of CWP with 
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more debilitating symptoms. CWP is classified under the primary chronic pain 
category described in the ICD-11 classification and is sorted into the 
nociplastic pain type (13). 

2.1.1 PREVALENCE AND CHARACTERISTICS 
Patients’ experiences of living with CWP are subjective and complex. Several 
different aspects of life are affected within biological, psychological, and 
social domains. Patients with CWP have reported a negative impact on 
identity, lifestyle, relationships, and family life (15, 16). The impact on daily 
life fluctuates over a period of days or a longer period (17). Also, physical 
capacity and muscle strength are often reduced in people with CWP, which 
influences their ability to be active in daily life (18, 19).  

The prevalence of CWP varies in previous studies, which could be due to 
differences in methodology (e.g., the definition of CWP) or study samples 
(e.g., ethnicity, cultural aspects, or socioeconomics). The global prevalence of 
CWP in the general population is reported to be between 10% to 15%. 
Prevalence increases after 40 years of age, and CWP is more common among 
women (20). This number is also of relevance to the population in Sweden. In 
European countries, the prevalence varies between 10% to 14% and in Sweden, 
a prevalence of 11.4% has been reported (20, 21).  

The first two studies in this thesis include only women and in studies III and 
IV, women are represented in a higher degree than men. The reason for this is 
mainly because CWP is more common among women than men.  

The risk of developing chronic pain seems to be higher in women. Some 
studies have found a difference in response to pain between the sexes with 
increased pain sensitivity among women, which could be one reason for the 
differences. The pain sensitivity is suggested to be influenced by both 
biological differences between the sexes, such as sex hormones and gene 
differences, and psychosocial factors, such as the tendency for the sexes to use 
different coping strategies (22). Also, gender role expectations and social 
aspects of being a woman could have an impact (23). Differences in the 
response to treatment have also been observed, where women and men seem 
to respond differently to both pharmacological and non-pharmacological 
treatments to pain. However, the differences are not fully understood and are 
influenced by biological, psychological, and social aspects. As a result, there 
are no clear differences in recommendations for pain treatment between sexes 
(22).    
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2.1.2 THE AETIOLOGY 
Patients with nociplastic pain such as CWP often experience tenderness and 
may experience increased tenderness and pain response by pain stimuli, a 
phenomenon called hyperalgesia. They can also experience pain by stimuli that 
normally would not create pain, so called allodynia (24). There is no diagnostic 
test to verify CWP or nociplastic pain, and the diagnosis is based on symptoms.  

The mechanisms of CWP are not fully understood but are described as 
multifactorial. CWP is partly dependent on increased sensitivity in the pain 
system due to changed pain regulation by central sensitisation and/or decreased 
pain inhibition. The changed regulation of pain is explained as neurobiological 
changes in the nervous system, which lead to enhanced excitability, amplified 
synaptic transmission and decreased inhibition. The central sensitisation is 
suggested to be affected by inflammation in the nervous system through the 
activation of glial cells in the spinal cord and release of brain proinflammatory 
cytokines and chemokines, leading to drift in the central sensitisation (25, 26). 
Pain regulation is also affected by other stimuli and systems in the body, such 
as stress and dysfunction in the hypothalamic–pituitary–adrenal (HPA) axis, 
which often worsen or maintain sensitisation (27).  

In addition to physiological changes in the nervous system, the cause of 
nociplastic pain is also influenced by individual psychological and social 
factors, which exist both within and around the individual (26). 

2.1.3 LONG-TERM PROGNOSIS 
Many patients with CWP seek care regularly. In addition to the suffering of 
the patients, CWP therefore results in high costs for the health care system 
(11). There is limited knowledge of the course of CWP over time, as most 
previous follow-up studies were conducted for less than seven years. One study 
found no statistically significant group change in symptoms after 11 years in 
participants with FM (28), and one study found no change in symptoms in 
participants with FM after ten years (29). This, while another study found that 
about half of people with CWP did no longer fulfilled the criteria’s for CWP 
over time (30), and on an individual level, 25% of patients with FM have 
reported a moderate improvement in pain over time (28). It is still unclear why 
some improve over time and others do not. Factors such as better sleep, 
absence of other chronic disease, higher age, male gender, and lower body 
mass index (BMI) have been shown to be associated with improvements in 
CWP over 11 years (30).  
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Few qualitative studies have explored the experiences of improvement in 
patients with CWP. Some factors have been described by patients with CWP 
as important for improvement, such as an unwillingness to live in a sick role, 
biological factors, less psychological dissociation and lower stress level, the 
development of their ability to adapt life goals, and the creation of favourable 
conditions for living (31, 32). Patients have also described other important 
factors for improvement, such as feeling less afraid of movement, being more 
active in daily life, and making sense of their symptoms (33).  

2.2 TREATMENT OF CHRONIC WIDESPREAD 
PAIN 

There is no known cure for CWP. Treatment is therefore focused on easing 
suffering and improving quality of life. Initially recommended treatments are 
patient education and non-pharmacological interventions, such as physical 
activity and cognitive behavioural therapy. Pharmacological treatments are 
recommended as a compliment when the initial treatment is not enough. Also, 
multimodal rehabilitation has been shown to have positive effects in pain and 
other symptoms when unimodal rehabilitation is not enough (34). Multimodal 
rehabilitation is the use of more than one intervention at the same time, and 
interdisciplinary rehabilitation is multimodal treatment provided by a team 
including different professions, with a shared biopsychosocial model and 
goals for the patient (4). Interdisciplinary rehabilitation can be used for 
patients with CWP to improve symptoms and health when the recommended 
unimodal or multimodal interventions are not sufficient (35). 

The Swedish patient care pathway for chronic pain recommends that all 
patients with chronic pain receive early interventions with a biopsychosocial 
perspective in primary health care, provided by multiple professions. This 
includes patient education, physical activity, charting of activity and lifestyle 
habits, psychological treatments and other non-pharmacological or 
pharmacological treatments. For patients with a high burden and strained 
psychological situations, interdisciplinary rehabilitation is recommended 
(36). Most patients with CWP in Sweden are therefore treated in primary 
health care by different health care professions, where professionals do not 
necessarily work at the same facility. Globally, primary health care is 
described as follows: “Primary care is a model of care that supports first-
contact, accessible, continuous, comprehensive and coordinated person-
focused care” (9). It is a crucial part of the health care system both as a primary 
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assessor and as a long-term contact when living with long-term health 
conditions.  

2.2.1 PHYSIOTHERAPY 
Physiotherapy is described by the World Confederation for Physical Therapy 
as “services for individuals and populations to develop, maintain and restore 
maximum movement and functional ability throughout the lifespan” (8). 

Physiotherapy is a profession integrated with science that includes knowledge 
concerning the human as a physical, psychological, social, and existential unit. 
Physiotherapy also includes knowledge about the body, movement, and 
function. Physiotherapists work to promote health and reduce suffering by 
increasing function, activity, and participation. Movement is a key aspect in 
achieving a higher level of function and improved health. The biopsychosocial 
perspective is central in physiotherapy (10).   

Physiotherapists in Sweden frequently meet patients with CWP in primary 
health care. With their biopsychosocial approach, physiotherapists can be a key 
resource in supporting patients with CWP to initiate and increase physical 
activity. Furthermore, they educate patients in pain management and provide 
other non-pharmacological treatments with a focus on improved health and 
reduced suffering (37).  

2.2.2 PHYSICAL ACTIVITY 
According to the World Health Organization’s (WHO) definition, physical 
activity is “any bodily movement produced by skeletal muscles that requires 
energy expenditure” (7). Physical activity can be any movement from daily 
activities to sports. Exercise is defined as “a subcategory of physical activity 
that is planned, structured, repetitive, and purposeful in the sense that the 
improvement or maintenance of one or more components of physical fitness is 
the objective” (3). Physical activity improves general health and reduces the 
risk of health-related diseases. To improve health, the WHO recommends a 
level of physical activity of 150 minutes/week at a moderate intensity, 75 
minutes/week at a vigorous intensity or a combination of the two intensities 
(7).  

2.2.2.1 PHYSICAL ACTIVITY IN CWP  
People with CWP generally have a lower level of physical activity than the 
general population (38). They also have an increased risk of poorer health, 
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health-related diseases, and overall mortality, making physical activity an 
important health-promoting intervention (39, 40). The low level of physical 
activity can explain the reduced physical function and reduced muscle strength 
found in patients with CWP (19). Reduced physical function can lead to 
overload when engaging in physical activity, leading to increased pain during 
or after exercise (41). Increased pain induced by physical activity can also be 
explained by dysfunction in endogenous pain inhibition. People without pain 
who start to exercise normally get a generalised reduction in pain sensitivity. 
In patients with CWP, these mechanisms remain unchanged, or pain and 
sensitivity to pain can increase (42, 43).  

Regular physical activity has been found to improve general health, pain, other 
CWP symptoms and physical function in patients with CWP (44). Physical 
activity in form of aerobic exercise at a moderate to high intensity (e.g. 
walking, running, cycling or aquatic exercise), has been found to improve 
CWP symptoms (45-47). Another form of physical activity shown to improve 
symptoms and function in patients with CWP is resistance exercise (41, 45). 
In combination with aerobic or resistance exercise, mind-body exercise such 
as yoga, meditation and mindfulness has been found to have positive effects 
(48). Most forms of physical activity seem to have a positive effect on 
symptoms and health in patients with CWP, and the form of physical activity 
can therefore be chosen based on individual preferences. The pain relief 
achieved through regular physical activity could partly be explained by a 
normalisation in the peripheral endogenous pain mechanisms (49).  

Due to increased pain when initiating physical activity, patients with CWP 
often need to adjust the intensity of the activity. To improve symptoms in 
patients with CWP, the Physical activity in the prevention and treatment of 
disease (FYSS in Swedish) recommends a minimum of 20 minutes of 
moderately intense aerobic exercise 2-3 times per week, along with resistance 
exercise 2-3 times per week. These recommendations do not reach the WHO’s 
recommendations of physical activity to improve general health. Patients with 
CWP are usually advised to start at a lower amount of physical activity to gain 
improvements in symptoms and then try to increase the amount of physical 
activity over time (47). Physiotherapists have specific knowledge on how to 
support patients in dosing and progressively increasing the level of physical 
activity (10). If a person with CWP can maintain a higher level of physical 
activity, it could also improve general health and reduce the risk of health-
related diseases and mortality.  
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Despite positive outcomes, it seems difficult for patients with CWP to increase 
and maintain regular physical activity over time, and the benefits they achieve 
through physical activity are therefore often lost.   

2.2.2.2 PERSON-CENTRED REHABILITATION IN CWP 
Patients living with long lasting conditions and partly unexplained diagnoses, 
such as CWP, could benefit from person-centred care and rehabilitation. 
Person-centred care and rehabilitation involve seeing the patient as a person 
with abilities and resources, including the patient as a partner in the health care 
process and basing rehabilitation on the patient’s own needs and goals (6, 50). 
All patients should be able to influence and make decisions about their care 
and be treated as capable persons by health care professionals. This is 
especially important for patients that are in the health care system for a long 
period of time. Patients who have lived with illness for an extended period also 
have a lot of experience about themselves and the effectiveness of previous 
treatments. This information can be valuable when planning rehabilitation 
(51). Previous research has found that in individuals with chronic pain, person-
centred rehabilitation and health plans decrease symptoms and may increase 
the chances of becoming regularly physically active (41, 52).  

2.2.3 E-HEALTH 
E-health is defined as “health services and information delivered or enhanced 
through internet and related technologies” (2). E-health is growing rapidly in 
primary health care and is often used for self-management, patient-provider 
communication or monitoring (53, 54).  

2.2.3.1 E-HEALTH IN CWP 
Studies have found promising results regarding the use of digital health 
interventions to reduce pain and functional disability in patients with 
musculoskeletal conditions (55). Previous studies in patients with chronic pain 
have investigated the effect of e-health interventions in terms of digital 
methods of providing information, health monitoring activities and 
communication between health care providers and patients (56). Most studies 
investigating the use of internet-based interventions to manage pain or 
mindfulness-based interventions in patients with chronic pain have reported 
beneficial effects (54, 57, 58). Furthermore, two systematic reviews of patients 
with FM investigating different kinds of digital interventions concluded that 
telerehabilitation can contribute to improvements in symptoms, pain intensity 
and quality of life (59, 60). However, some studies have found contradictory 
results. One study showed that a smartphone-based intervention that included 
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diaries and therapist feedback in combination with an inpatient intervention 
had no long-term effect when compared to only an inpatient intervention in 
patients with CWP (61).  

2.3 THEORETICAL FRAMEWORK 
A large part of the thesis (studies I, III and IV) is based on a positivistic 
approach, where knowledge is seen as something that is measurable, and the 
studies are often based on the testing of hypotheses (62). In Study II, data were 
analysed using qualitative content analysis to describe a phenomenon. 
According to Graneheim and Lundman, qualitative content analysis can be a 
manifest description, or a latent hermeneutic interpretation (63). The 
theoretical framework used in the studies and the conclusions drawn are based 
on the biopsychosocial model. 

2.3.1 BIOPSYCHOSOCIAL MODEL 
The biopsychosocial model in medicine was first introduced by George Engel 
in 1977. Engel explained the importance of understanding illness and health 
through additional dimensions other than the biomedical dimension. Engel 
suggested that psychological and social dimensions should interact equally 
with the biological dimension in the attempt to understand illness and health 
(64). 

In the biopsychosocial model, illness is affected by biological, psychological 
and social factors, where (65): 

• Biological factors refer to physiological pathology and genetics. 
• Psychological factors refer to thoughts, emotions, behaviour, and 

ability to manage illness such as pain.  
• Social factors refer to economic, environmental, social, and cultural 

factors. 

The biopsychosocial model combines biological, psychological, and social 
perspectives of health, encompassing the whole person rather than just the 
biological aspects. Biological, psychological, and social factors are not merely 
important alongside each other; they interact to create a whole person as one 
unit. As described above, the experience of pain is multidimensional and 
influenced by the combination of these three factors in the biopsychosocial 
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model. All parts of the model are important to consider to be able to affect the 
pain experience (66).  

The model can also easily interact with person-centred care, where the health 
care provider strives to see the patient as a whole person and work with the 
patient accordingly (51).  

2.3.2 PERSON-CENTRED CARE 
The form of person-centred rehabilitation in this thesis is based on the person-
centred model established at the University of Gothenburg, Centre for Person-
centred Care (GPCC). This model is based om Ricoeurs ethics and grounded 
in the philosophy of personalism, summarised as: “aiming for the good life, 
with and for others in just institutions” (67). Rehabilitation should aim to create 
the good life for every individual patient. 

The GPCC model includes getting closer to seeing who the patient is as a 
person, as a complement to simply seeing what the patient is. The health care 
provider needs to actively listen to be able to see the patient as a person, and 
the patient’s narratives are a tool for achieving this. By listening to the 
narratives of the patient and putting them into meaning, the health care 
provider can identify individual resources and factors important for getting 
closer to the meaning of the good life for the specific patient as a person, which 
could be helpful when planning health care (6, 68).  

Person-centred care could be seen as an alliance between medical approaches, 
where all parts in a biopsychosocial model are included, but also as an alliance 
between a patient and the health care profession. By inviting patients to 
contribute through their own experience while the health care provider conveys 
medical knowledge, two different worlds meet. Including the patient as a 
partner is an important part of the person-centred model. The patient is seen as 
a capable person with the potential to act and take decisions about their own 
care and life. Even though the relationship between the patient and health care 
provider never will be equal, the partnership can be seen as an attempt to create 
an as equal relationship as possible. It is also important to create a written plan 
for rehabilitation together with the patient in order to ensure the partnership 
and ensure that the health care professional and patient have the same plan (6, 
50, 51). 
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2.4 KNOWLEDGE GAP 
There is a knowledge gap about the course of symptoms in CWP over time, as 
well as about the factors that create improvements in symptoms and health in 
patients with CWP over the long term. More knowledge is needed, especially 
regarding improvements over a longer period of time and the patient’s own 
experience of aspects important for improvements over time. 

This thesis includes studies that investigate changes in symptoms after ten to 
twelve years. Also, the studies include analyses about factors important for 
improvement.  

We know that physical activity can improve both symptoms and general health 
in patients with CWP. However, we also know that many patients with CWP 
find it difficult to increase their level of physical activity and to maintain that 
level over time. There is a gap in knowledge on how to help patients with CWP 
increase and sustain a higher level of physical activity over time. 

This thesis includes an intervention where patients with CWP and a 
physiotherapist co-create a person-centred health plan to increase or maintain 
physical activity over time. Half of the participants were randomised to receive 
support to follow the health plan through a digital e-health platform. 
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To investigate the change in pain intensity, distribution of 
pain, overall health, global fatigue, depression and anxiety, 
symptoms of stress and health related quality of life in a 
cohort of women with FM and CWP after 10 to 12 years 
and to investigate possible predictors of substantial 
improvement in pain intensity after 10 to 12 years.

To describe experiences of improvement among 
women with CWP.

To determine the effectiveness of a person-centred 
intervention, including advice on physical activity, 
for the improvement of pain intensity, physical 
activity and other health-related outcomes in 
persons with CWP, when delivered through digital 
eHealth support compared to standard telephone 
follow-up.

To investigate if person-centred health plans that include 
physical activity can support participants with CWP to 
increase and maintain their level of physical activity after 
12 months, and to analyse factors that characterise those 
who achieve the level of physical activity recommended by 
the WHO.

Figure 1. Specific aims in the four studies in the thesis. 
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4 METHODS 
The methods used in the four studies are presented in Table 1.  

Table 1. Methods used in the four studies. 

4.1 STUDY SAMPLE AND PROCEDURES 
Two study samples were recruited for studies I-IV. The participants in all four 
of the studies were recruited from primary health care in western Sweden.  

 Population 1 Population 2 
 Study I Study II Study III  Study IV 
Design Longitudinal 

follow-up study 
Qualitative 
interview 
study 

Single-blinded 
multicentre 
RCT  

Predictive  
study 

Time from 
baseline 

10-12 years - 6 months 12 months 

Participants 126 women 
with CWP at 
baseline 

17 women 
that met the 
criteria for 
CWP 10-12 
years earlier 

139 participants 
with CWP (123 
women, 16 
men) 

102 participants 
with CWP  
(91 women,  
11 men) 

Data 
collection 

Standardised 
interviews 
 
Questionnaires 
 
Test of physical 
function 

Standardised 
interviews  
 
Semi-
structured 
individual 
interviews 

Questionnaires 
 
Test of physical 
function 

Questionnaires 
 
Test of physical 
function 

Data 
analyses 

Non-parametric 
statistics/ 
Parametric 
statistics 

Qualitative 
content 
analysis 

Non-parametric 
statistics 

Non-parametric 
statistics/ 
Parametric 
statistics 

RCT= Randomised controlled trial. CWP=Chronic widespread pain. 
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4.1.1 STUDY I 

4.1.1.1 STUDY SAMPLE 
In 2016, a sample of 166 women with CWP who participated in a randomised 
controlled trial (RCT) in 2004-2005 were asked to participate in Study I for a 
long-term follow-up. Both groups in the previous RCT participated in an 
education programme for patients with chronic pain. The intervention group 
also participated in pool exercise. The effect of the exercise intervention was 
considered negligible at the follow-up when Study I were conducted, and the 
participants from the RCT were thus treated as one cohort in these studies. The 
analyses in Study I was also adjusted for group of randomisations in the 
previous RCT. The exclusion criteria were serious physical or psychological 
disease like stroke, cancer under treatment, or schizophrenia. Forty participants 
were excluded due to the following: deceased (n=4), exclusion criteria met 
(n=8), declined participation (n=19) and could not be reached (n=9). A total of 
126 women from the previous RCT fulfilled the inclusion criteria and agreed 
to participate in the long-term follow-up. 

4.1.1.2 PROCEDURE 
The data in Study I was collected at rehabilitation centres in western Sweden 
using the same measurements as ten to twelve years earlier, i.e. questionnaires 
including several common symptoms and a test of physical function (see Table 
2). The data was analysed to investigate changes over time in pain intensity, 
distribution of pain, overall health, global fatigue, depression and anxiety, 
symptoms of stress, physical activity level and health related quality of life, 
and to find possible predictors of substantial improvements in pain intensity 
after ten to twelve years. 

4.1.2 STUDY II 

4.1.2.1 STUDY SAMPLE 
The participants in Study II were recruited from the cohort in Study I. 
Participants in Study I who showed at least a 30% improvement on a visual 
analogue scale for pain intensity at the long-term follow-up were eligible for 
inclusion in Study II. An improvement of 30% is suggested to reflect a 
moderate improvement in pain intensity (69). Thirty-one women with CWP 
met the inclusion criteria, and 23 were chosen to obtain a manageable sample. 
Those selected were contacted and asked to participate in Study II. Six 
participants declined participation due to unknown reasons. Seventeen agreed 
to participate. 
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4.1.2.2 PROCEDURE 
The 17 women in Study II participated in semi-structured interviews including 
open-ended questions. An interview guide was followed to ensure that all 
interviews included the desired topics and that the women had the opportunity 
to elaborate on aspects important to themselves. The interviews took place in 
calm, secluded rooms in the participant´s hometown and lasted between 34-70 
minutes. The interviews were analysed to explore experiences of improvement 
over time.  

4.1.3 STUDY III  

4.1.3.1 STUDY SAMPLE 
Participants with CWP aged 20-65 years were recruited from rehabilitation 
centres in primary health care in western Sweden. The exclusion criteria were 
any other serious disease that causes pain or other disease clearly affecting with 
the ability to be physically active, pregnancy, not speaking Swedish, already 
exercising regularly, ongoing physiotherapy or not having access to a 
smartphone or computer. Two hundred fifty-four of 716 eligible participants 
declined participation and 174 could not be reached. Fifty-eight eligible 
participants did not meet the inclusion criteria, 87 were excluded due to the 
exclusion criteria and 4 did not attend the baseline examination as planned for 
unknown reasons. One hundred thirty-nine participants were included and 
randomised using block randomisation in blocks of six with sealed, opaque, 
sequentially numbered envelopes, separately for each site. Sixty-nine 
participants were randomised to an intervention group and 70 to an active 
control group. 

4.1.3.2 EXAMINATION AND ANALYSES 
All participants were referred for an examination that included questionnaires 
on various symptoms and a test of physical function (see Table 2). The 
examination was conducted at rehabilitation centres in western Sweden at 
baseline and after six and twelve months by examiners blinded to the group of 
randomisations. In Study III, changes in the data after six months were 
compared between the intervention group and the active control group. 
Primary outcome was pain intensity assessed with a visual analogue scale (0-
100 mm). Secondary outcomes were other symptoms, health and physical 
function assessed with self-reported questionnaires and a test of physical 
function.  
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4.1.3.3 INTERVENTION 
The intervention in Study III consisted of a person-centred health plan with 
support from a digital platform. The person-centred health plan was co-created 
at an initial visit with a physiotherapist, meaning that the plan was jointly 
formed and developed by the participant and the physiotherapist. The health 
plan included physical activities and, if needed, stress-reducing activities. It 
was adjusted to the participants’ personal preferences, obstacles, goals, and 
resources in line with a person-centred model that has been used in previous 
research on chronic pain (52). The activities in the person-centred health plan 
aimed towards reaching the WHO recommendations for physical activity 
during the study period (7). At the second visit, a follow up of the health plan 
was done. The plan was adjusted if needed and the participants were introduced 
to an e-health platform. The platform was developed by GPCC and was 
downloaded to the participant´s smartphone. The participants were encouraged 
to contact the physiotherapist through the platform to get advice if they 
encountered problems that could affect their ability to be physically active or 
if they wanted to adjust something in their health plans. They were also asked 
to answer questions on the platform about their health and if they had been able 
to follow the health plan during the preceding week. The participants had 
access to the platform for twelve months. 

4.1.3.4 ACTIVE CONTROL GROUP 
The active control group had a similar initial individual meeting with a 
physiotherapist as the intervention group established and developed a health 
plan with physical activity, which was created with the same person-centred 
approach as the intervention group. After the initial meeting, the active control 
group had one follow up telephone call during which they could consult with 
the physiotherapist and adjust the health plan if needed. After the telephone 
call, the control group continued to follow the health plan independently 
without any further support from the physiotherapist. 

4.1.3.5 PATIENT RESEARCH PARTNER 
A patient research partner was included in the research project group in studies 
III and IV. The involvement of a patient partner in research has been described 
in a scoping review that identified five themes of engagement: documenting 
and advancing patient and public involvement, relevance of research, co-
building, capacity building and impact on research (70). In these studies, the 
patient research partner participated in designing the study, the study aims and 
the research question, as well as methods for recruitment and data collection. 
In a later stage of the process, he was also able to give his opinions on the 
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results and conclusions of the study. This could be linked to the theme 
“Relevance of research” in the scoping review (70), which is described as 
involvement of a patient partner in making the research more meaningful for 
the affected patients, for example, by involving the patient partner in the 
development of the research question. The engagement of the patient research 
partner in this studies could also be linked to the theme “Impact of research”, 
meaning involving the patient partner in several parts of the process and 
ensuring that the whole process is relevant to the patients involved, for 
example, through the development of the design and method and discussion of 
results (70).  

4.1.4 STUDY IV 

4.1.4.1 STUDY SAMPLE 
The participants in Study III that completed the twelve-month follow-up were 
included in the analyses in Study IV. Thirty-seven participants were missing 
at the twelve-month follow up due to the following: involved in an accident 
(n=1), psychological illness (n= 2), herniated disc (n=1), time limitations (n= 
1), not speaking Swedish (n=2), discontinued participation (n=23) and other 
unknown reasons (n=7). One hundred and two participants were therefore 
included.  

4.1.4.2 PROCEDURE 
The twelve-month examination was the same examination as in Study III. The 
analyses were performed for the whole group as one cohort in order to analyse 
the effect of the person-centred health plan described in Study III, which was 
received by all participants. Data from the examinations were analysed to 
investigate changes in physical activity level and physical function after twelve 
months and to investigate possible predictors of reaching the recommended 
level of physical activity according to the WHO (7).  
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4.1.3.3 INTERVENTION 
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4.1.3.5 PATIENT RESEARCH PARTNER 
A patient research partner was included in the research project group in studies 
III and IV. The involvement of a patient partner in research has been described 
in a scoping review that identified five themes of engagement: documenting 
and advancing patient and public involvement, relevance of research, co-
building, capacity building and impact on research (70). In these studies, the 
patient research partner participated in designing the study, the study aims and 
the research question, as well as methods for recruitment and data collection. 
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4.2 DATA COLLECTION 
The measurements used in the studies in this thesis are listed in Table 2.   
 

Table 2. Measurements used in the studies I-IV 

 Study I Study II Study III Study IV 
Demographic data     
Age X X X X 
Pain duration X X X X 
Pharmacological 
treatment 

X  X X 

Tobacco use   X X 
Country of birth X  X X 
Level of education X X X X 
Family status X X X X 
Economic situation   X X 
Work status X X X X 
Sick leave/disability 
pension 

X  X X 

Questionnaires     
LTPAI X X X X 
FIQ X X X X 
HADS X    
SCI X  X X 
SF-36 X  X X 
MFI-20   X  
GSES   X X 
Pain distribution X  X X 
Test of physical 
function 

    

6-minute walk test X    
1-min chair-stand test   X X 
LTPAI: Leisure Time Physical Activity Instrument; FIQ: Fibromyalgia 
Impact Questionnaire; HADS: Hospital Anxiety and Depression Scale; 
SCI-93: Stress and Crisis Inventory; SF-36: Short-form 36; MFI-20: The 
Multidimensional Fatigue Inventory; GSES: The General Self-Efficacy 
Scale. 
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4.2.1 DEMOGRAPHIC DATA 
Demographic data was collected using standardised interviews in studies I 
and II and questionnaires in studies III and IV. Demographics used in the 
studies were data on age (years), duration of pain (years), pharmacological 
treatment, tobacco use (yes/no), country of birth, education level (1-4), 
family status, economic situation (1-4), work status (hours/percent), sick 
leave (percent) and disability pension (percent). 

4.2.2 QUESTIONNAIRES 
The Leisure Time Physical Activity Instrument (LTPAI) assesses self-
reported hours of physical activity during leisure time during the previous 
week. The total score is a sum of activities in light, moderate and vigorous 
intensities. Also, sub scores on the different intensities are used in the studies 
in this thesis. The instrument has shown satisfactory face validity and test-
retest reliability in people with FM (71).  

The Fibromyalgia Impact Questionnaire (FIQ) gives a total score (0-100) 
that measures overall health status. The score is the mean of ten subscales 
(0-100) measuring symptoms and disability. A higher total score indicates 
lower overall health, and a higher score in the subscales indicates higher 
disability and worse symptoms (72). The total score and subscales of pain 
intensity and global fatigue were used in the studies. The FIQ total score has 
shown satisfactory validity and test-retest reliability in people with FM (73). 
Also, the FIQ pain score has been shown to be sensitive to changes in pain 
intensity in people with CWP (46). A suggested minimal clinical important 
difference for the FIQ total score is 14% (74). 

The Hospital Anxiety and Depression Scale (HADS) assesses symptoms of 
anxiety and depression in two different subscales, each ranging from 0-21 
points (HADSA-anxiety, HADSD-depression). The total questionnaire 
includes 14 statements with ratings from 0-3 points. A higher score indicates 
a higher level of anxiety/depression (75). The HADS has shown satisfactory 
validity and test-retest reliability in medical patients (76). The minimal 
clinically important difference for group changes in patients with chronic 
pain has been suggested to be 1.17 points in HADSA and 1.48 points in 
HADSD (77). 
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The Stress and Crisis Inventory (SCI-93) measures clinical symptoms of 
stress using 35 manifestations of stress, which are rated on a Likert scale 
with scores from 0-4. The total score ranges between 0-140, where a higher 
score indicates a higher level of stress (78). The questionnaire has shown 
satisfactory known-group validity and test-retest reliability in people with 
CWP (79). 
 
The Short Form–36 (SF-36) assesses health-related quality of life and gives 
a total score from 0-100, where a higher score is suggested to reflect better 
health related quality of life. The SF-36 has eight subscales, which also yield 
two composite scores (PSC-the physical component summary, MCS- the 
mental component summary) (80). A Swedish version of SF-36 has been 
tested for construct and structural validity, internal consistency reliability, 
and convergent and discriminant validity and shown to be valid and reliable 
in people with chronic pain (81, 82). The minimal clinically important 
difference for group differences in patients with chronic pain has been 
suggested to be 2.62 points for the SF-36-PCS and 4.46 points for the SF-
36-MCS (77). 
 
The Multidimensional Fatigue Inventory (MFI-20) measures five 
dimensions of fatigue using 20 statements, which are rated on a Likert scale 
from 1-5 and give a total score between 20-100 points. The MFI-20 includes 
5 subscales measuring general fatigue, physical fatigue, mental fatigue, 
reduced motivation, and reduced activity. A higher score is suggested to 
reflect a higher level of fatigue (83). The questionnaire has shown acceptable 
convergent construct validity compared to the subscale of fatigue in FIQ and 
satisfactory test-retest reliability in people with FM (84). A suggested 
minimal clinical important difference for the MFI-20 in another patient 
population with chronic pain is 16.6 (85). 
  
The General Self-Efficacy Scale (GSES) assesses self-efficacy using 10 
items, giving a score between 10-40, where a higher score reflects a higher 
level of self-efficacy. The items are rated on a Likert scale ranging from 1-
4. The GSES has been validated in different cohorts and has shown a high 
internal consistency in the general population (86). 

 
Pain distribution - The distribution of pain was assessed by a pain drawing 
with 18 predefined body regions, giving a score between 0-18 (87). 
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4.2.3 TESTS OF PHYSICAL FUNCTION 
The 6-minute walk test measures walking capacity by assessing distance 
(meter) walked after 6 minutes. In the present study, the instructions were to 
walk as quickly as possible without running and the test was performed in a 
30-meter hall. The test has shown satisfactory test-retest in people with FM 
(88). It has also been significantly correlated with subjective rating of 
activity limitations (89). The minimal clinical important difference has been 
suggested to be between 156 and 167 m in patients with FM (90). 
 
The 1-minute chair-stand test assesses physical function by counting the 
number of times the participant stands up and sits down in one minute. The 
participants were instructed to stand up and sit down as quickly and as many 
times as possible. The test has shown acceptable inter-rater reliability in 
people with FM (88). 

4.2.4 INTERVIEWS 
In Study II, individual interviews were conducted with questions focused on 
improvements and management of symptoms over time. The questions about 
symptoms included asking the participants to describe their symptoms and 
health today and twelve years ago and if /how their health and symptoms had 
changed. The questions also included asking about how the participants 
manage pain, whether their approach to pain management has changed over 
time and if there had been any other major life changes during the relevant time 
period. Participants were also asked what they believed had contributed to any 
change in symptoms and health.  

4.3 DATA ANALYSES 

4.3.1 STATISTICAL ANALYSES 
Statistical analyses used in the studies are listed in Table 3. Statistical package 
software for social science (SPSS) version 28.0.1.1 was mainly used for the 
calculations. All tests were two-tailed and conducted at the 5% significance 
level.  
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Table 3. Statistical tests used in the studies in this thesis. 

 Study I Study II Study III Study IV 
Descriptive statistics X X X X 
Wilcoxon´s signed test X   X 
McNemar test    X 
Mann–Whitney U test   X  
Logistic regression X   X 

4.3.1.1 DESCRIPTIVE STATISTICS 
Descriptive statistics were presented in studies I-IV as mean, standard 
deviation (SD) and/or median and range (min-max) for continuous variables. 
Categorical variables were presented as number and percent. 

4.3.1.2 GROUP CHANGES 
Within group changes over time were calculated in Study I and Study IV. 
Continuous variables were analysed using Wilcoxon´s signed rank test. The 
McNemar test was used for the analyses of dichotomous and ordinal 
categorical variables.  

Between group differences were analysed in Study III using the Mann-Whitney 
U for continuous data. Sample size determination was made prospectively and 
showed that 60 participants in each group were needed to detect a clinically 
meaningful difference (15%) in pain intensity (91) and to match a ten unit 
between group difference with 80% power and a significance level of 5%.  

4.3.1.3 PREDICTORS 
Predictor analyses were conducted in Study I and Study IV using logistic 
regression analyses.  

In Study I, the dependent variable was “no improvement or less than 50% 
improvement in pain intensity/at least 50% improvement in pain intensity”. 
Independent variables associated with the dependent variable (p < 0.1) in the 
univariable analyses were entered in a multivariable forward stepwise logistic 
regression analysis. 

In Study IV, predictors of reaching the recommended level of physical activity 
according to the WHO were analysed. Independent variables associated with 
(p<0.05) reaching the recommended level in the univariable analyses were 
included in the multivariable logistic regression analysis. 
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The discriminatory ability of the predictors was calculated with the area under 
the receiver operating characteristic curve (AUC) value (92). AUC values 
ranging between 0.7 and 0.8 indicate acceptable discrimination. AUC values 
ranging from 0.8 to 0.9 indicate excellent discrimination, while values over 0.9 
indicate outstanding discrimination (93). 

4.3.2 QUALITATIVE CONTENT ANALYSIS 
The interviews in Study II were analysed according to a qualitative content 
analysis according to Graneheim and Lundman with an inductive approach 
(63, 94). The interviews were recorded, transcribed, and coded according to 
Graneheim and Lundman (94) to describe the participants’ experiences of 
improvement and to capture aspects that contributed to improvement over 
time. The transcribed interviews were first read in their entirety to get an 
overview of the material. The written material was analysed systematically in 
different steps by identifying meaning units that were subsequently sorted and 
labelled into subcategories and categories. The process and findings were 
discussed back and forth between the authors during each step in the analysis 
according to the method described above (94). The analysis was mainly 
performed using a manifest approach, meaning that the analysis was done close 
to the text (63).  
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5 RESULTS 
The results from the included studies are summarised in this section. 
Demographic data of the participants in studies I-IV are presented in Table 4. 

Table 4. Descriptive data of the participants included in studies I-IV. 

 Population 1 Population 2 
 Study I Study II Study III Study IV 
Number of 
participants 

126 17 139 102 

 Mean (SD) Mean (SD) Mean (SD) Mean (SD) 
Age (years) 45.4 (8.6) 58.1 (10.4) 47.6 (10.1) 47.0 (10.2) 
Duration of 
CWP (years) 

10.4 (7.2) 22.4 (6.4) 12.7 (8.0) †††† 12.6 (8.5)††† 

FIQ pain (mm) 68.3 (18.7) 33.2 (12.7) 66.0 (21.1) † 64.5 (21.5) 
LTPAI total 
(hours) 

5.1 (3.9) † 4.5 (3.0) † 5.8 (5.7) †† 6.2 (5.9) 

 N (%) N (%) N (%) N (%) 
Living with 
another adult 
(yes) 

95 (75) 13 (77) 81 (58) † 64 (63) 

Working (yes) 53 (42) 10 (59) 90 (65) 67 (66) 
Education   ††  
9 years or less 29 (23) 4 (24) 13 (9) 9 (9) 
10-12 years 69 (55) 6 (35) 45 (32) 35 (34) 
Over 12 years 28 (22) 7 (41) 79 (57) 58 (57) 
CWP: Chronic widespread pain.  
FIQ: Fibromyalgia impact questionnaire. 
†1 missing. ††2 missing. †††3 missing. ††††5 missing. 

5.1 STUDY I 
The 126 participants included in Study I were found to have significantly 
improved (p<0.001) pain intensity (mean change (SD): −9.2 (23.3)) and 
distribution of pain (mean change (SD): −2.0 (4.2)) after ten to twelve years.  

Individual improvement of at least 30% in pain intensity is considered to reflect 
a moderate clinically important change, and a change of at least 50% is seen 
as a substantial change (69). In Study I, 31 (25%) of the total 126 participants 
showed moderate to substantial improvement in pain intensity. Sixteen (13%) 
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participants showed moderate to substantial worsening in pain intensity. The 
remaining 76 (60%) participants were unchanged or had change scores under 
30% from baseline to follow-up (Table 5). 

Table 5. Change in pain intensity from baseline to the 10- to 12-year follow-up, 
n=126. 

Substantial improvement of ≥50% 20 (16%) 
Moderate improvement of 30 to 50%  11 (9%) 
Unchanged or changed <30% 76 (60%) 
Moderate worsening of 30 to 50% 9 (7%) 
Substantial worsening of ≥50% 7 (6%) 
Missing 3 (2%) 

 
The participants also showed a significant improvement in other symptoms on 
group level. The results indicated a reduction in global fatigue (mean change 
(SD): -7 (21.5), p=0.001), symptoms of depression (mean change (SD): -0.9 
(3.9), p=0.021) and symptoms of stress (mean change (SD): -6.5 (20.8), 
p=0.005). Also, a significant improvement was found in overall health (mean 
change (SD): -13 (17.9), p<0.001) and the physical component of health-
related quality of life (mean change (SD): 4 (10.2), p<0.001). No other 
statistically significant within group changes were found in the analysed 
variables in Study I. Between 52%-63% of the participants showed individual 
improvements in the different variables.  
 
All the participants included in Study I met the criteria for CWP in 2004-2005. 
Additional analyses (not included in Study I) showed that 23 (18%) 
participants no longer met the criteria for CWP at the follow-up.  

Ninety-eight participants were in working age at the follow-up and included in 
additional analyses (not included in study I) of work status at the ten- to twelve-
year follow-up. At baseline, 42 of the 98 participants were working, of which 
nine participants had stopped working by the time of the ten- to twelve-year 
follow-up. Fifty-six of the 98 participants were not working at baseline, and 29 
of them had started working by the follow-up. At the follow-up, a total of 62 
participants in the working age group were working. 

The logistic regression analyses examined predictors of achieving at least a 
50% improvement in pain intensity over a period of ten to twelve years. 
Initially, univariable analyses were performed for all included independent 
variables. The univariable analyses showed that baseline values of symptoms 
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5 RESULTS 
The results from the included studies are summarised in this section. 
Demographic data of the participants in studies I-IV are presented in Table 4. 

Table 4. Descriptive data of the participants included in studies I-IV. 

 Population 1 Population 2 
 Study I Study II Study III Study IV 
Number of 
participants 
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 Mean (SD) Mean (SD) Mean (SD) Mean (SD) 
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Over 12 years 28 (22) 7 (41) 79 (57) 58 (57) 
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†1 missing. ††2 missing. †††3 missing. ††††5 missing. 

5.1 STUDY I 
The 126 participants included in Study I were found to have significantly 
improved (p<0.001) pain intensity (mean change (SD): −9.2 (23.3)) and 
distribution of pain (mean change (SD): −2.0 (4.2)) after ten to twelve years.  

Individual improvement of at least 30% in pain intensity is considered to reflect 
a moderate clinically important change, and a change of at least 50% is seen 
as a substantial change (69). In Study I, 31 (25%) of the total 126 participants 
showed moderate to substantial improvement in pain intensity. Sixteen (13%) 
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participants showed moderate to substantial worsening in pain intensity. The 
remaining 76 (60%) participants were unchanged or had change scores under 
30% from baseline to follow-up (Table 5). 
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Missing 3 (2%) 
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additional analyses (not included in study I) of work status at the ten- to twelve-
year follow-up. At baseline, 42 of the 98 participants were working, of which 
nine participants had stopped working by the time of the ten- to twelve-year 
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participants in the working age group were working. 

The logistic regression analyses examined predictors of achieving at least a 
50% improvement in pain intensity over a period of ten to twelve years. 
Initially, univariable analyses were performed for all included independent 
variables. The univariable analyses showed that baseline values of symptoms 
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of depression, overall health status, stress symptoms and the mental component 
of health-related quality of life were associated with at least a 50% 
improvement in pain intensity after ten to twelve years. These variables, along 
with pain intensity at baseline, were included in a multivariable forward 
stepwise logistic regression analysis. The result showed that lower stress 
symptoms (OR 0.69, 95% CI: 0.53–0.89, p=0.004) and higher pain intensity 
(OR 1.49, 95% CI: 1.08–2.07, p=0.016) at baseline in 2004-2005 predicted a 
higher likelihood of achieving at least a 50% improvement in pain intensity ten 
to twelve years later (AUC: 0.730). 

5.2 STUDY II 
The results from Study II are summarised in Figure 2 below. The qualitative 
content analysis yielded three categories and eight subcategories. 

 

Figure 2. The results from the qualitative content analysis in Study II presented as 
categories and subcategories. 

5.2.1 EXPERIENCES OF IMPROVEMENT 
In this category, the participants described experiences of improvement. They 
had less pain and fatigue and better sleep, but many of them did not feel that 
they had completely recovered. They were feeling better despite persistent 
symptoms, meaning that they still experienced pain, but the pain no longer 
played a significant role in their lives. This contributed to improved quality of 
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life, and the participants were capable of more activity today compared to 
before. They felt that life in general was working better today, even though 
they also mentioned things they had given up or could no longer do.  

5.2.2 DEVELOPING STRATEGIES FOR BETTER 
HEALTH 

The participants emphasised the importance of actively taking steps to improve 
their wellbeing and described that they were choosing to act to improve health. 
These actions included physical exercise, various pain management strategies 
and adjustments in their social lives. It was important for them to engage in 
enjoyable activities. They also considered it to be important to accept their 
symptoms and described a changed approach towards their illness. They had 
developed a constructive mental approach to the illness, where time played a 
significant role in their ability to do this. They also described that they had 
been changing one’s view of oneself and one’s life, that they started to look 
forward instead of backwards and chose to not identify themselves as “persons 
with pain”. 

5.2.3 CONTEXTUAL FACTORS SUPPORTING 
IMPROVEMENT 

For participants to learn more about pain management, the participants 
described it as important to feel support from healthcare. Also, social support 
from one’s environment, such as other social contacts, was considered 
important by the participants for achieving and maintaining improvements. 
Lower stress and a reduced load in daily life were also expressed as important 
aspects for improvement. They described experiencing lower levels of life 
stress today than they did before, both due to active changes they had made 
and changes in contextual factors in their lives. 

5.3 STUDY III 
The results in Study III showed no statistically significant difference at the 6-
month follow-up between the intervention group and the active control group 
for the primary outcome pain intensity assessed with FIQ pain (p=0.39).  

A statistically significant difference was found between the groups for change 
in global fatigue from baseline to the 6-month follow-up (p=0.004) in favour 
of the active control group, who showed a mean difference of -6.78 mm (SD 
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life, and the participants were capable of more activity today compared to 
before. They felt that life in general was working better today, even though 
they also mentioned things they had given up or could no longer do.  
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described it as important to feel support from healthcare. Also, social support 
from one’s environment, such as other social contacts, was considered 
important by the participants for achieving and maintaining improvements. 
Lower stress and a reduced load in daily life were also expressed as important 
aspects for improvement. They described experiencing lower levels of life 
stress today than they did before, both due to active changes they had made 
and changes in contextual factors in their lives. 

5.3 STUDY III 
The results in Study III showed no statistically significant difference at the 6-
month follow-up between the intervention group and the active control group 
for the primary outcome pain intensity assessed with FIQ pain (p=0.39).  

A statistically significant difference was found between the groups for change 
in global fatigue from baseline to the 6-month follow-up (p=0.004) in favour 
of the active control group, who showed a mean difference of -6.78 mm (SD 
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20.45 mm). There were no other significant differences in the between-group 
comparisons. 

In the intervention group, 60 of the 69 participants used the e-health platform 
to answer the questions or to contact the physiotherapist. In 75 percent of the 
cases, the reason for contacting the physiotherapist was to get advice for health 
problems, increased pain, modifications of the health plan, or practical 
concerns about the study. In 25% of the cases, the contacts concerned problems 
with the digital platform.  

5.4 STUDY IV 
The participants increased their mean level of physical activity at a light 
intensity from 204 minutes/week at baseline to 230 minutes/week at the 
twelve-month follow-up (p=0.83), and at a moderate intensity from 119 
minutes/week at baseline to 153 minutes/week at the 12-month follow-up 
(p=0.11). The participants also increased their level of physical activity at a 
high intensity from a mean of 51 minutes/week at baseline to 54 minutes/week 
at the follow-up (p=0.44). The changes were not statistically significant. Fifty-
six (55%) of 101 participants reached the recommended level of physical 
activity according to the WHO at baseline and 63 (62%) reached the level at 
the twelve-month follow-up (p=0.31). 

The participants showed no significant within group change in self-reported 
physical function assessed with the SF-36 (p=0.055). There was a significant 
increase from baseline to twelve-month follow up in physical function 
measured with the 1-minute chair-stand test (p=0.004), where the mean change 
was 1.5 stands, which is not a clinically important difference according to 
previous research in other patient samples (95). 

Predictors for the participants’ likelihood of reaching or maintaining the 
WHO’s recommendations for physical activity twelve months after receiving 
a person-centred health plan were calculated. The univariable analyses showed 
that the associated variables were the participants’ experiences and perceptions 
of physical activity in terms of physical relaxation, wellbeing and activity 
beliefs, and level of physical activity at baseline. In the multivariable logistic 
regression analysis, baseline variables of the participants’ experiences of 
physical activity in terms of physical relaxation and the level of physical 
activity were found to be predictors for reaching the WHO’s recommendation 
at the follow-up (AUC: 0.802). More positive experiences with physical 
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activity and a higher level of physical activity at baseline predicted a higher 
chance of reaching the WHO recommendations. 
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activity and a higher level of physical activity at baseline predicted a higher 
chance of reaching the WHO recommendations. 
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6 DISCUSSION 
This thesis contributes to the existing knowledge gap by providing insights 
about the positive course of symptoms over time. It highlights the significance 
of stress and the participants’ experiences of multifactorial aspects in achieving 
improvement over time among women with CWP. It also addresses the 
previously identified lack of research on interventions aimed at increasing 
physical activity. The results in this thesis did not show any statistically 
significant effects on pain, symptoms or physical activity level when using a 
digital e-health support intervention or a person-centred health plan in patients 
with CWP. The results highlight the importance of incorporating patients' own 
experiences of physical activity when attempting to achieve a higher level of 
physical activity in this population. 

6.1 CHANGES IN SYMPTOMS OVER TIME 
The primary outcome in Study I was pain intensity. The results showed a mean 
group reduction in pain intensity of 13% from baseline to the ten to twelve-
year follow-up. The reduction is close to 15%, which has been suggested as a 
minimal clinically important difference in pain intensity in populations with 
chronic musculoskeletal pain (91). Also, 23% of the participants no longer met 
the criteria for CWP at the ten- to twelve-year follow-up, and 25% showed an 
individual reduction of more than 30% in pain intensity after ten to twelve 
years, which could be regarded as a moderate improvement in pain intensity 
for these participants (69). Together these results indicate that many 
participants showed improvements in different aspects of pain to a degree that 
likely entailed meaningful differences in their daily lives. 

When living with chronic pain, the pain itself is just one of many symptoms 
that collectively contribute to the patient's suffering. The participants in Study 
I showed statistically significant improvements in self-reported symptoms, not 
only in pain, but also in overall health and global fatigue assessed with the FIQ, 
symptoms of depression assessed with the HADSD, physical aspects of health 
assessed with the SF-36-PCS and symptoms of stress assessed with the SCI-
93. The participants had a mean change in the total FIQ score of 21% from 
baseline to the ten- to twelve-year follow-up, a mean change of 0.9 points in 
the HADSD and a mean change of 4 points in the SF-36-PCS. The results 
indicate a clinically relevant change in overall health and physical aspects of 
health for the participants in Study I, but not in depression.  
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On an individual level, some of the participants improved in some or several 
symptoms, while others showed no improvement. Also, 62 of 98 working age 
participants were working at follow-up compared to 42 at baseline, indicating 
that they had less limitations than before. This is in line with the findings in 
previous studies showing that between 25% and 50% of patients with CWP 
improve over time (28, 30). It can be assumed that the participants who 
achieved improvements in some or several symptoms experience less suffering 
from their condition today. They are likely to be less restricted and have more 
energy to engage in pleasurable activities today compared to ten to twelve 
years ago. This assumption is supported by the experiences described by the 
participants in the interviews in Study II.  

6.2 FACTORS PROMOTING IMPROVEMENT 
When investigating factors that have significance for improvement over time 
in people with CWP, the results in Study I showed that a lower level of stress 
symptoms and higher pain intensity at baseline predicted if the women had 
improved with at least 50% in pain intensity after ten to twelve years. The 
mutual result in Study I and Study II showed that lower levels of stress 
symptoms and life stressors contributed to reduced pain intensity and improved 
general health. In Study II, participants confirmed the significance of stress, 
describing the reduction of various life stressors as important for their 
experience of improvement. This is supported by previous findings showing 
that psychological distress can affect the persistence of widespread pain in FM 
(96).  

In a previous study, clinical stress symptoms were scored higher in women 
with CWP compared to healthy controls (79). One possible reason for the 
higher level of stress symptoms in CWP can be related to observed changes in 
the response of the human stress systems in people with FM, where a hypo-
active sympathoadrenal system and a hypo-reactive HPA axis have been 
observed during exercise (96). Hypo-activity in the HPA axis is commonly 
seen in people living with both long lasting stress and pain (97). This could 
imply that people with CWP have changes in their stress response, making 
them more sensitive to stress stimuli and increasing the risk of lasting stress 
symptoms after exposure to stress stimuli. It has been found that the experience 
of stress over an extended period of time negatively impacts health and the 
ability to recover (98). This supports the findings in this thesis, suggesting that 
symptoms of stress are an important aspect that should be considered in the 
rehabilitation of patients with CWP.  
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Stress symptoms were assessed using the SCI-93 questionnaire in Study I. 
Many of the stress related symptoms in the questionnaire are also key 
symptoms in nociplastic pain (99). A higher score on the SCI-93 may not only 
indicate a high level of stress symptoms but also suggest a more severe 
presentation of symptoms associated with the CWP diagnosis. 

The inclusion criterion for the participants in Study II was improvement in pain 
intensity rated on a visual analogue scale of at least 30% over ten to twelve 
years. The participants confirmed during the interviews in Study II that they 
felt that they had seen improvement, even though many of them had persistent 
symptoms. Improvement can be described as reduced suffering from illness 
with or without the resolution of symptoms (100). During the interviews, the 
participants described that their improvement did not only imply a reduction 
in symptoms, but also that their persistent symptoms had a reduced impact on 
their daily lives. Experiences of improvement seem to be multidimensional, 
and the participants appear to have developed coping strategies that have 
contributed to their perceptions of improvement. Coping strategies have also 
been found to be associated with outcomes in participants with chronic pain in 
previous research (101). 

The participants also described different factors that were essential for their 
improvement. These include actively chosen changes as well as contextual 
factors, such as balancing between rest and activities, developing strategies and 
attitudes for improvement, reduced stressors and receiving social support from 
the environment. Similar aspects have also been expressed in previous 
qualitative studies, where patients who have improved symptoms of CWP have 
described the importance of an unwillingness to live in a sick role, decreased 
stress, increased activity level, improved self-image and favourable conditions 
in life (31-33). It appears that the different aspects seen as important for 
improvement have a different value for different people. This can be seen as 
support for a person-centred approach to guide patients, helping them chart 
their own course toward a better life based on their own definition of a good 
life, with reduced suffering. 

6.3 INTERVENTIONS TO INCREASE 
PHYSICAL ACTIVITY 

It is essential to find methods that help patients with CWP increase and 
maintain a higher level of physical activity. This to achieve improvements in 
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symptoms and adopting a health promoting lifestyle. The results from studies 
I and II in this thesis indicate that a person-centred approach in rehabilitation 
may be significant in achieving improvement in symptoms and health in 
patients with CWP. In Study III, we investigated whether a co-created person-
centred health plan, together with a digital platform, could support patients 
with CWP to improve their symptoms and health by increasing their level of 
physical activity. This was compared to patients who received only a person-
centred health plan and one follow-up telephone call as support. The health 
plan included physical activity and, if needed, stress reducing activities. Stress 
reducing activities were included in the health plan due to the findings in Study 
I, where it was found that clinical symptoms of stress were important for 
improvement over time. Study III in this thesis showed that a co-created 
person-centred health plan with support from a digital platform for 6 months 
was not superior to a co-created person-centred health plan supported with a 
telephone follow up. This supports the results in a previous study where an 
addition of an internet-based programme to a multimodal rehabilitation not 
contributed to additional improvements in health in patients with 
musculoskeletal pain (102). However, several other studies have found that 
various e-health interventions have had positive effects for people with FM 
(59, 60). The differences in outcomes across studies are likely due to 
differences in the e-health interventions and study samples. E-health is a broad 
concept, and even when using similar concepts of e-health, there are 
differences in the structure and content of the platforms, pages or apps used, 
which could affect the results and make it difficult to draw clear conclusions.   

The participants were randomised to e-health support or support by one 
telephone call regardless of their own preferences. The platform could have 
been of greater use if the participants were able to choose the type of support 
they preferred. This would also have been in line with a person-centred 
approach.  

The fact that the participants in both the intervention group and the active 
control group in Study III received a person-centred health plan, including 
physical activity, could have affected the results. The health plan could have 
contributed to improvements regardless of the type of support and follow-up. 
In Study IV, all participants from Study III were regarded as one cohort.  

Study IV was focused on the participants’ ability to reach or maintain a health-
enhancing level of physical activity twelve months after co-creating a person-
centred health plan. For patients with CWP, a higher level of physical activity 
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maintain a higher level of physical activity. This to achieve improvements in 

Sofia Juhlin 

33 

symptoms and adopting a health promoting lifestyle. The results from studies 
I and II in this thesis indicate that a person-centred approach in rehabilitation 
may be significant in achieving improvement in symptoms and health in 
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person-centred health plan with support from a digital platform for 6 months 
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enhancing level of physical activity twelve months after co-creating a person-
centred health plan. For patients with CWP, a higher level of physical activity 
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contributes to a health promoting lifestyle and, in the long term, improvements 
in pain and other symptoms (44). Patients with chronic pain have described 
that it is important that health care providers are supportive and listen to 
patients when encouraging them to be physical active (103). These aspects are 
important parts of person-centred care and support. Also, a previous RCT 
showed that progressive resistance exercise based on person-centred principles 
improved physical function, status of health and pain in patients with 
fibromyalgia (41). In Study IV, the results showed no statistically significant 
improvements in hours of physical activity per week twelve months after 
participants had co-created a person-centred health plan together with a 
physiotherapist.  

The participants in Study IV increased their mean level of physical activity in 
all three intensities, and although the change was not statistically significant, 
even a small increase in physical activity can lead to health improvements 
(104). Many of the participants reported a high level of physical activity 
already at baseline, making a further increase challenging and most of the 
participants also succeeded in maintaining or increasing physical activity to a 
level sufficient to receive health benefits according to the WHO’s 
recommendations (7). The participants who did not reach the recommended 
level of physical activity may have needed more support than what was given 
in this study. Patients with CWP are a heterogeneous group, and some patients 
experience a worsening of symptoms due to overactivity, where they push 
themselves too hard despite pain (105). These patients may not need support 
to increase their physical activity level but should instead be encouraged to 
find a balance between activities and rest in order to achieve a sustainable 
activity level in the long term. 

The result showed that experiences of physical activity at baseline, especially 
in terms of physical relaxation, wellbeing through physical activity and activity 
beliefs, predicted whether participants reached the WHO’s recommendations 
at the twelve-month follow-up. This is in line with previous research showing 
that exercise self-efficacy influences the ability to increase physical activity in 
patients with FM (106). Exercise self-efficacy is about the belief in one’s 
ability to increase exercise, which shows the importance of individual beliefs 
and experiences in the performance of physical activity. 
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6.4 METHODOLOGICAL CONSIDERATIONS 
There are few former studies investigating the course of symptoms and 
experiences of improvement over longer time periods, which is a strength of 
Study I and Study II in this thesis. Studies I and II contribute knowledge about 
improvements over time based on both quantitative and qualitative data, 
together creating a broader understanding of the phenomenon. 

6.4.1 CONSIDERATIONS IN THE QUANTITATIVE 
STUDIES 

The participants in this thesis were recruited from primary health care, where 
most patients with CWP seeks care in Sweden. Participants were from both 
small towns and larger cities, which make the study samples representative of 
people with CWP in the general population. However, the participants that 
were recruited to the studies in the thesis knew that the study interventions 
included physical activity when they accepted participation. This could have 
biased the study sample, resulting in the inclusion of more participants that 
were positive toward physical activity than the general population of patients 
with CWP. Additionally, the participants included in the analyses in studies I 
and IV were initially recruited for RCTs. The eligibility criteria in the RCTs 
might have been stricter than necessary for the purposes of the studies, possibly 
affecting the generalisability of the study samples to the entire cohort of 
participants with CWP (107). 

The results from research studies are usually more clinically applicable and 
easier to implement when they are conducted in a clinical setting. In the studies 
in the present thesis, the study samples were recruited from rehabilitation 
clinics to facilitate implementation.  

The intervention in studies III and IV was provided by physiotherapists in 
primary health care who often meet patients with CWP in their clinical work. 
Physiotherapists have experience of working with physical activity in patients 
with CWP and other conditions, making the profession appropriate to the study 
design. Additionally, physiotherapists are accustomed to applying a 
biopsychosocial perspective in their work, viewing the patient as an individual 
with resources that are of significance for improving health (10).    

In studies III and IV, the participants co-created a person-centred health plan 
together with the physiotherapist. The health plan was written during the visit 
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using a preformulated template. Implementing a person-centred approach is 
challenging, and the adherence to this approach during the visits was not 
examined. All physiotherapists who carried out the intervention were informed 
on how to apply a person-centred approach when co-creating the health plan 
with the participants. 

The level of physical activity in Study IV was self-reported. It is known that 
individuals often over- or underestimate their activity when self-reporting 
(108). One limitation in Study IV is that the level of physical activity was not 
also assessed objectively. This could have affected the number of participants 
that reached the recommended level of physical activity according to the 
WHO.  

When assessing symptoms and other health related aspects in patients with a 
complex presentation of different symptoms, as in CWP, several different 
aspects of health can be of importance. In studies I, III and IV, the participants 
were assessed using several self-reported questionnaires. The fatigue 
commonly reported in CWP could have affected the participants’ ability to 
answer all the questionnaires. In studies I and IV, multivariable logistic 
regression analyses were used to analyse predictors of improvements in pain 
and level of physical activity. The number of independent variables could also 
have affected the results in the regression analyses, making the regression 
model less precise (109). More variables other than those that were found to 
be statistically significant could be of importance for the dependent variable, 
and the results should therefore be interpreted with caution.  

There are two types of error commonly described when using significance 
tests: type I and type II (110). A null hypothesis is commonly defined as no 
difference between groups. Type I error means incorrectly rejecting the null 
hypothesis when it is true. For example, stating that there is a difference in 
results between two intervention groups when there is not. The probability of 
type I error is the significance level of the test. Type II error means accepting 
the null hypothesis when it is false. For example, stating that there is no 
difference in results between two interventions when there is a difference. The 
population size influences the risk of type II error, and the risk increases if the 
study lacks power. The power calculation in Study III showed that 60 
participants were needed in each randomisation group to reach power. At the 
six-month follow up, 52 and 57 participants were included in each 
randomisation group. Although the desired number of participants was almost 
reached, this indicates a risk of type II error. Also, the analyses in Studies I and 
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IV were conducted on study samples for which the power was calculated in 
previous RCTs, potentially increasing the risk of a type II error. 

6.4.2 CONSIDERATIONS IN THE QUALITATIVE 
STUDY 

All research should strive to achieve a high degree of trustworthiness. In 
qualitative research, the trustworthiness of a study can be described by its 
credibility, transferability and dependability (94). In Study II in this thesis, 
these concepts were addressed in different ways.  

Credibility concerns the focus of the research, that is, how well the results of 
the study reflect what they are intended to reflect. Credibility includes the 
selection of context and study sample and how data is gathered and interpreted  
(94). In Study II, participants were recruited from three different cities to 
increase credibility.  

The data in Study II were analysed through qualitative content analysis with 
an inductive approach according to Graneheim and Lundman (94). The method 
was chosen based on the purpose of the study and was seen as an appropriate 
method to use to analyse the participants´ experiences. The analysis was 
mainly manifest, close to the text. A qualitative content analysis always 
includes different degrees of interpretation. The degree of interpretation is 
often low in the beginning but starts early in the process when meaning units 
are created and when choosing where to start and stop the unit. The degree of 
interpretation is higher when the meaning unit is sorted and often the highest 
when the category or theme is created (111). It is important in qualitative 
research to be aware of pre-understandings. The research group consisted of 
physiotherapists who entered the research project with some pre-understanding 
of the potential benefits of physical activity. The participants were also aware 
of the interviewer’s profession and may have been more likely to talk about 
certain topics than others during the interviews, such as physical activity. 
During the analysis process in Study II, it was important to be aware of pre-
understandings. To avoid letting pre-understandings influence the 
interpretations in the analysis and the results, and to increase the credibility in 
the study, all three authors were involved in the analysis and the results were 
discussed back and forth by all authors.  

The determination of the amount of data needed to answer the research 
question also affects the credibility (94). This is connected to the term 
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saturation. In qualitative research, saturation can be used to determine the 
sample size. Saturation is suggested to be reached when no new information 
related to the research question is received during data collection (112). The 
sample size in Study II contributed to a rich data set, and even though the 
authors found that no new information was obtained during the last interviews, 
it is still difficult to know if a larger sample size would have yielded other 
information. 

Dependability is about how the data changes over time (94). In order to 
increase dependability and further decrease the influence of pre-
understandings, a semi-structured interview guide was used during the 
interviews. The interview guide ensured that all participants in Study II were 
asked about the same topics, which the authors agreed were important based 
on the aim of the study. 

Transferability is about how well the findings can be transferred to other 
populations. Authors can make suggestions regarding transferability, but it is 
always up to the reader to judge if the findings are transferable or not (94). In 
Study II, only women were eligible for inclusion, and only those women who 
had at least a 30% reduction in pain intensity. This could influence the ability 
to transfer the findings to all populations with CWP. 

6.5 ETHICAL CONSIDERATIONS 
The Regional Ethical Review Board in Gothenburg reviewed and approved the 
studies in the thesis (No. 097-16, No. 757-17, No. 1025-17), and the pursuit of 
good research practice has been followed throughout all processes in the 
studies. According to the European Code of Conduct for Research Integrity, 
four principles are important for good research practice: reliability, honesty, 
respect and accountability (113).  

Reliability is about ensuring the quality of the research in the design and the 
methods, as well as in the use of resources (113). Before recruiting participants 
to studies III and IV, a power calculation was done to ensure that resources 
were used in a proper way, not recruiting more participants then needed, only 
enough participants to be able to draw fair conclusions. Also, the appropriate 
sample size in Study II was discussed in the research group along with 
saturation. The design and methods used in studies III and IV were planned 
together with a patient research partner to ensure that the study design was of 
relevance for the patient population. 

Sofia Juhlin 

39 

Honesty is about communicating and reporting research in a transparent and 
unbiased way (113). The studies have been described with the intention of 
being transparent for the reader. In Study II, the authors’ pre-understandings 
could have influenced the interpretation of the findings, leading to bias, which 
has been discussed transparently. The study protocol was established in the 
beginning of the projects and then followed during the whole process. This 
ensured that the process followed the ethical approval and the plan the 
participants consented to, and that the results reflect what the study was 
intended to reflect. 

When conducting research, respect must be shown to colleagues, study 
participants and society by ensuring the health, safety and wellbeing of the 
people involved or affected by the research (113). The potential risks for the 
participants in the studies are regarded as low and outweighed by the potential 
benefits for the individuals and the increased knowledge that the studies yield. 
The examinations of physical function in studies I, III and IV and the 
interventions in studies III and IV could cause a temporary increase in pain 
intensity during or after the physical tests or activities. Also, answering 
questionnaires and participating in interviews could affect the participants 
emotionally. Participants were informed that participation was voluntary and 
that they could pause or terminate their participation at any time. The benefit 
of participation in Study I was the possibility to receive information about 
health changes during the last ten to twelve years. In Study III and Study IV, 
the participants benefitted from the opportunity to participate in an intervention 
that could improve their symptoms. The data was pseudonymised and coded 
before it was analysed and presented, and all data was saved on a secure server 
to ensure the confidentiality and safety of the participants.  

Accountability is about taking responsibility during all phases of the project, 
from conceptualisation to publication (113). The studies in this thesis have 
been published and/or presented in a national and international context. 
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7 CONCLUSION 
Many people with CWP seem to experience a reduction in several symptoms 
over time. Patients with CWP report that there are certain factors that promote 
improvements in symptoms and wellbeing over time. Both quantitative and 
qualitative data in this thesis support the conclusion that life stressors and the 
clinical manifestations of stress have an impact on the potential for 
improvement over time. The results also highlight multifactorial reasons for 
improvement, where different factors are more or less important for different 
people. This supports the use of stress reducing interventions and rehabilitation 
based on a person-centred approach for patients with CWP.  

The addition of a digital e-health platform to support a person-centred health 
plan did not yield superior improvements in health status compared to the 
health plan alone among patients with CWP. The co-created person-centred 
health plan did not lead to any statistically significant changes in the level of 
physical activity after twelve months. The results underline the importance of 
observing patients' own experiences and thoughts on physical activity before 
planning rehabilitation to increase the level of physical activity.  
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8 CLINICAL IMPLICATIONS 
• Many people with CWP seem to experience a reduction in symptoms 

over time, which can be communicated to patients at clinics to provide 
hope and motivation to make changes.  

 
• Having less stress symptoms seems to strongly promote improvement 

over time. Symptoms of stress and stress reducing interventions should 
be considered when planning rehabilitation for patients with CWP. 
 

• Patients with CWP with a negative experience of physical activity may 
need more support to be able to reach and maintain a health-enhancing 
level of physical activity. Learning more about the patient´s 
experiences and thoughts about physical activity could help clinicians 
allocate their resources. 
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9 FUTURE PERSPECTIVES 
Further knowledge is still needed about how physiotherapists and other health 
care professionals can support patients with CWP to achieve long lasting 
improvements in pain, physical activity, and other health-related aspects.  
Methods of digital support can be used in different ways and needs to be further 
investigated before making any definitive conclusions about the effects. Also, 
the use of person-centred rehabilitation needs to be investigated in different 
ways to be able to draw conclusions about the effects. All perspectives need to 
be investigated and illustrated together – both quantitative and qualitative 
aspects of research – along with all aspects from a biopsychosocial framework. 
This will help create a broader understanding when working with the complex 
picture of symptoms seen in patients with CWP.  
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