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Abstract 
 

Introduction: Myalgic encephalomyelits (ME), also known as Chronic Fatigue Syndrome 

(CFS) is characterized by unexplained, long-lasting, disabling fatigue resulting in severe 

impairment in daily functioning. Capability to resume a normal life-style including social 

activities, schooling, sports and other activities, are essential for young CFS/ME patients for 

physical-and psychological development. The aim of the present thesis is to examine self-

efficacy for being physically active as an assessment tool in treatments for young CFS/ME 

patients, and if self-efficacy can influence participation in PA. This research is the first to 

include both objectively measured PA and self-efficacy in a longitudinal design for young 

CFS/ME patients. Method: Data was collected from a pilot study conducted at a 

rehabilitation institution in Norway. Self-efficacy scale (SES) and PA was measured at 3time 

points (TPs); before (TP1), during (TP2), and 12 weeks after receiving a 4-week 

multidisciplinary treatment (TP3). The treatment included graded activity treatment (GAT), 

and development of individual activity plans as a coping strategy to resume a balance between 

activity, rest and a normal sleep pattern. Results: 24 participants (age 17, 83 SD ± 2) were 

included for analyses. Results indicated increased self-efficacy for being physically active 

during the treatment (nearly significant, p=0.06), but were not maintained 12 weeks after. 

Neither change in upright activity nor MVPA between the TPs were significant in the mean 

time of the total sample. However, participants who increased upright activity during the 

treatment had a decrease 12 weeks after (p<0.05), while participants who decreased upright 

activity during treatment maintained their activity 12 weeks after (p>0.05). There were a 

negative relationship between PA and SES during the treatment. This can be explained by 

mastery in coping strategies involving reduction in activity to avoid symptoms. Conclusion: 
Feasibility of design and method are considered as good, giving opportunity to investigate 

changes self-efficacy and PA over time in a safe environment. Because of low statistical 

power this results should be used with caution. However, assessment of self-efficacy in 

treatment for CFS/ME is informative and important to understand PA behavior, but further 

investigation is needed.   
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Forord 
 

Jeg fikk interesse for CFS/ME under mitt arbeid som idrettspedagog på CatoSenteret. Jeg 

hadde hørt om CFS/ME tidligere, men ikke i forbindelse med utdannelsen. Jeg kunne ikke 

forstå hvorfor disse pasientene var pasienter. Eller hvorfor de kunne være aktive den ene 

dagen, men ikke den neste? Det var frustrerende og ikke kunne forstå, så mer kunnskap måtte 

til! Søken etter kunnskap ble vanskeligere enn forventet. Det var mange teorier og 

konklusjoner, men få svar….  

Mitt felt er fysisk aktivitet og helse. For meg er det helt nødvendig å være i bevegelse, både 

for helsen, men også for humøret og ”godfølelsen”. Jeg tar det forgitt at jeg kan delta i de 

aktivitetene jeg ønsker, eller kunne løpe til toget når jeg er sent ute. Dette er noe en CFS/ME 

pasient må planlegge, tilrettelegge og vurdere for og unngå å bli sengeliggende, eller alvorlig 

syk. Jeg ønsker å kunne bidra, støtte og forstå disse pasientene, og har derfor forsøkt å skrive 

en oppgave som reflekterer dette. Jeg håper jeg har bidratt med noe fornuftig, som kan være 

med på å videreutvikle forståelse for denne sykdommen.  

Jeg vil først og fremst takke veilederen min Anders, som gjorde en vanskelig jobb litt lettere! 

Statistikk og SPSS…. Ja… hele PC’n hadde vel flydd ut av vinduet hadde det ikke vært for 

deg. Jeg vil også takke CatoSenteret for samarbeid og datainnsamling, og håper på videre 

forskning og spennende resultater! Jeg vil også takke deltakeren for at de har bidratt med 

spennende resultater og svart på det samme spørreskjemaet 3 ganger, og snart en 4 gang!  

 

Nå er det på tide å bli sosial igjen! Takk til kjæreste, familie og venner som har hatt forståelse 

for at dette har tatt tid og oppmerksomhet!  

 

 og PL sier ”it’s time to move”! 

 

Anita Skimten Monsen   
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Abbreviations 
 

ATP  Adaptive Pacing Therapy 

CBT  Cognitive behavioral therapy  

CFS  Chronic Fatigue Syndrome 

CS  Catosenteret (rehabilitation institusion) 

DLW  Doubly labeled water  

ESES   Exercise Self-Efficacy Scale 

GAT  Graded Activity Therapy 

GET  Graded Exercise Therapy 

HRQL  Health Related Quality of Life  

ME  Myalgic encephalomyelitis 

Min  Minutes 

PA  Physical activity 

PEM  Post-exertion malaise 

PNI  Psycho-neuro-immunological  

PSES  Physical self-efficacy scale  

PL  Polar Loop 

SCT  Social Cognitive Theory  

SES  Self-Efficacy Scale 

QOL  Quality of life  
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1. Introduction 
Myalgic encephalomyelits (ME), also known as Chronic Fatigue Syndrome (CFS) is 

characterized by unexplained, long-lasting, disabling fatigue resulting in severe impairment in 

daily functioning (Prins, van der Meer & Bleijenberg, 2006). Recently, there has been 

increased interest in the field of CFS/ME which has caused a growing body of the literature 

on the topic. However, more knowledge is needed to understand the pathophysiology of 

CFS/ME and what kind of treatments that may improve the chance of recovery.  

A challenge in the search of new knowledge in CFS/ME is the variety of case definitions and 

diagnostic criteria, causing heterogeneity in the sample of patients. There is no cure for 

CFS/ME, but treatments may help relieve the symptoms. The National Institute for Health and 

Care Excellence (NICE) recommends individual programme of treatment with the aim to 

maintain, and if possible increase emotional and physical abilities, as well as managing the 

physical and emotional effects of the symptoms (NICE, 2007). Maintenance of daily 

functioning and physical activity (PA) is important for health, and especially for young 

patients who are in a critical period of the physical and psychological development. Research 

has shown that inactivity, drop-out of school and other social activities is a consequence of 

CFS/ME (Sulheim et al., 2014).CFS/ME patients do not choose to be inactive. Inactivity is 

natural consequences of the complexity of their illness and should be taken seriously.  

Post Exertional Malaise (PEM) is one of the core symptoms of CFS/ME. PEM is worsening 

of some, or all symptoms after physical or mental activity. A study which tested PEM using 

exercise testing on two consecutive days to examine the performance of CFS/ME patients and 

controls, found a major decrease in performance by the CFS/ME patient in the second test, 

while controls had no decrease in performance (VanNess, Snell & Stevens, 2007). Patients do 

not want to experience PEM, and therefore they may reduce or avoid PA. Individual treatment 

and follow-up is essential for most CFS/ME patients where they learn coping strategies and 

improve daily functioning. Commonly used treatments for young CFS/ME patients are; 

Cognitive Behavioral Therapy (CBT), Graded Exercise therapy (GET), Graded Activity 

Therapy (GAT) and Adaptive Pacing Therapy (ATP) also known as “Pacing”. PA is a major 

part, and target in the treatment. Development of a baseline of activity can be beneficial to 

avoid worsening of symptoms also on days they feel particularly bad. Strategies to better cope 

with their illness is important for the capability to participate in preferred or important 

activities such as schooling are important and often part the treatment.    
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Effects and acceptance of the commonly used treatments are widely discussed in the 

literature. GET is experienced from some patients to worsen their symptoms (Francis, 2014), 

but there are little research supporting that GET is harmful (Larun, Burberg, Odgaard-Jensen 

and Price, 2015). ATP seems to be more accepted, but has shown small effect of 

improvements. An overall conclusion is that there are little consensus about CFS/ME. A 

multidisciplinary treatment that is tailor-made for each individual may be the most beneficial, 

but more research is needed. Heterogeneity in the patient groups which are included for 

research is common, probably because of the variety in use of diagnostic criteria. CFS/ME is 

therefore poorly understood and misunderstandings might occur. Hence, close follow-up and 

cooperation between patients and health care therapists are necessary for improvements and 

quality in treatments.  

Change in behavior is often necessary for the patients to better cope with their illness, 

commonly restriction of some activities for capability to perform others. The behavior change 

is in the aim to find a balance between different activities, such as school and social activities, 

in combination with rest to avoid worsening of symptoms. Coping strategies for this illness 

are essential for daily functioning and a “normal” life style, including school and social 

activities. Assessment of the patient’s thoughts and beliefs about their capability to perform a 

behavior, also known as self-efficacy, might be informative in treatments. Self-efficacy as an 

assessment tool in young CFS/ME patients might provide understanding of the patient’s 

behavior, what to aim for and which goals to set during, or after a treatment period. In 

addition, self-efficacy may also predict future behavior (McAuley, Mailey, Szabo & Gothe 

2013). Efficacy beliefs influence how people feel, think, and motivate themselves, as well as 

how they behave (Bandura, 1997). Self-efficacy is one of the most investigated psychological 

factors of behavior (McAuley et al., 2013). According to Bandura (1997), a highly efficacious 

individual will seek more challenging tasks and better cope with pain and setbacks than 

individuals with low self-efficacy. Bandura (1997) also claims that most behavior is shaped 

and initiated in thought, and that cognitive constructions act as a behavioral guide. 

Researchers have shown the importance of self-efficacy for being physically active both for 

patients and healthy individuals (McAuley et al., 2013).  

According to performed literature search, no previous research has investigated the role of 

self-efficacy for being physically active in CFS/ME patients. This thesis is therefore covering 

a gap in the literature. The aim of this thesis was to investigate the role of self-efficacy for 

being physically active, in treatment for young CFS/ME patients (15-25 years of age). The 
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main research question was if self-efficacy could influence participation in PA for young 

CFS/ME patients, and is the first to include both objectively measured PA and self-efficacy in 

a longitudinal design for young CFS/ME patients. Data was collected in cooperation with an 

ongoing pilot study. Data collection was performed in cooperation with an ongoing pilot-

study conducted at Catosenteret (CS), a rehabilitation institution in Norway. Self-efficacy 

scale (SES) and PA was measured at 3 time points (TPs); before, during, and 12 weeks after 

receiving a 4-week multidisciplinary treatment programme, tailor made for young CFS/ME 

patients. The treatment included GAT, and development of individual activity plans which 

were developed as part of the coping strategies to resume a balance between activity, rest and 

a normal sleep pattern. The pilot study is conducted by CS in the aim to investigate 

improvements and recovery from the treatment. A longitudinal design was chosen to 

investigate a variety of outcome variables on the same participants over a period of time. 

Before describing method and findings relevant literature on the topic will be presented.  
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2. Theory 
In this chapter the relevant literature in CFS/ME will be presented. This complicated and 

serious illness provides many challenges for research in this topic, which is reflected in the 

literature. CFS/ME is an umbrella term that includes both ME and CFS. For a long period of 

time, clinicians and researchers have developed separate case definitions and diagnostic 

criteria for both CFS and ME, although the names describe conditions with similar symptoms 

and unknown etiology. The variability in definition and diagnostic criteria is confusing and 

can cause misunderstandings about the illness. In the World Health Organization’s (WHO) 

International Classification of Disease (ICD), Tenth Revision, which will be published in 

October 2015, both CFS and ME will be probably be coded identically and classified as 

disorder of the nervous system (ICD G93.3) (IOM, 2015). Importantly, “fatigue syndrome” is 

classified under mental and behavioral disorders (ICD F48.0). A variety of names have been 

proposed for this condition. Patients, clinicians, and researchers have still not agreed on which 

term to use. CFS is reported to be stigmatizing and that the term “fatigue” is not the defining 

characteristic of the condition and therefore leads to misconception. The name ME is 

criticized, because there is a lack of evidence for encephalomyelitis (brain inflammation). In a 

new report from the Institute of Medicine (IOM) published in February this year (2015) they 

suggest to rename the illness as “Systemic exertion intolerance disease” (SEID). The name 

SEID is developed from what they claim are the main characteristics, and what the patient 

experience (IOM, 2015). They also suggest in the report that a new code should be assigned 

to this disorder in the ICD that is not linked to chronic fatigue or neurasthenia (IOM, 2015). 

If CFS/ME is going to be renamed is not yet decided. In this thesis the combined term is used 

to cover both conditions. This is in context to The Norwegian Directorate of Health, the 

subordinate agency of the Norwegian Ministry of Health and Care Services. CFS/ME is also 

used despite if other terms are used in the literature that is mentioned.   

2.1 Epidemiology of CFS/ME 
Epidemiological methods can give information about distribution of illnesses and allow 

investigators to make inference about risk factors as well as factors causing it (Jason, Porter & 

Rademaker, 2011). Association between risk factors can lead to better understanding of 

etiology, even if the cause is not known. However, if there is bias in the sampling methods it 

might lead to over- or underestimates of the true prevalence rate and might impede further 

research (Jason et al., 2011). 
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2.1.1 Prevalence 
Early epidemiological studies in CFS/ME, estimated that about 20 000 adults in the United 

States (US) had the condition (Reyes et al., 1997). For a long period CFS/ME was thought to 

be a rare condition and little effort was done in developing of new knowledge (Jason et al., 

2011). The low estimate from Reyes and colleagues might have been caused from selection 

bias or the methodology used, because only a few years later the prevalence was shown to be 

much higher. Jason and colleagues (found a prevalence of CFS/ME to be about 800 000 

adults in the US (Jason et al., 1999). Today the true prevalence is still not known. Somewhere 

between 800 000 and 2.5 million Americans are estimated to have CFS/ME (Jason et al., 

1999; IOM, 2015).  

There is no epidemiological research from Norway, but projections from international studies 

indicate a total number between 10 000 and 20 000 CFS/ME patients with different severity 

(Helsedirektoratet, 2014a). Pediatric CFS/ME is less common than in adults. It is suggested to 

be at least 300 children and adolescents with CFS/ME in Norway that is below 18 years 

(Helsedirektoratet, 2014a). However, clinical experience indicate that far more than 300 

children and adolescents are affected (Wyller, 2008). IOM (2015) have found estimates with 

numbers varying from 0.03 to 1.29 percent in pediatric CFS/ME. Differences in suggested 

prevalence may be because of different methodology and application of CFS/ME definitions, 

or underreporting of CFS/ME. Currently there is no exact estimate of pediatric CFS/ME, but 

we know the illness is highly prevalent and has a major impact on the ones that develop the 

illness. CFS/ME can be obtained in all ages, but is rarely reported in children younger than 10 

years and elderly over 70 years. The average age of onset is 33 years (Davies & Crawley, 

2008; IOM, 2015) and is also seen more commonly in females than in males (Knight, 

Scheinberg & Harvey, (2013).  

2.1.2 Etiology and pathology  
The etiology or cause of CFS/ME is not completely understood (Agency for healthcare 

Research and Quality [AHRQ] 2014; IOM, 2015). There are many possible precipitating 

factors such as viral infections, glandular fever or influenza virus, as well as exhaustion, 

mental stress, depression or traumatic events (Helsedirektoratet 2014a; IOM 2015). There are 

lot of disagreement in the literature related to cause, development and maintenance of 

CFS/ME. In pediatric CFS/ME it is commonly reported to be developed after an acute flu-like 

or mononucleosis-like illness, but also a gradually onset of CFS/ME may occur. 
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Symptoms of CFS/ME are sometimes associated with an active virus infection. Therefore 

several studies have investigated if CFS/ME is caused by a virus. Epstein-Barr virus (EBV) 

which may cause infectious mononucleosis (also called mono) and other illnesses is one of 

the viruses along with other herpes viruses that have been found in some CFS/ME patients 

(Straus et al., 1985; Sairenji, Yamanishi, Tachibana, Bertoni & Kurata, 1995; Chia, 2005). 

Low circulating cortisol levels are also observed in CFS/ME patients and research has 

reported abnormalities of the hypothalamus-pituitary-adrenal (HPA) axis (Cleare, 2003). 

Other hypothesis of the HPA axis has been investigated such as hypersensitivity, but it is 

more likely to be a complex change in the HPA axis associated with CFS/ME rather than a 

single uniform change (Cleare, 2003).  

Abnormalities of immune function such as reduced number of T-cells, reduced levels of 

cytokines, altered function of natural killer cells (NK-Cells), and altered levels of 

immunoglobulin IgG have been reported, but with inconsistent results (Sanders & Korf 2008). 

Psychiatric and psychosocial hypotheses are also suggested to be both the cause of CFS/ME 

and a maintaining factor. High personal standards of performance and perfectionism, over 

activity and work holism can be important predisposing factors for CFS/ME (Nijs, Meeus, 

Oosterwijck, Ickmans, Eupen & Koz, 2013) There is also research supporting a genetic 

disposition of CFS/ME but the mechanisms are still unknown (AHRQ, 2014; IOM, 2015). 

The genes that might be involved appear to have a role in the HPA axis functioning and the 

sympathetic nervous system. The importance of viral, endocrine, immune, psychological and 

other factors are investigated in several studies but there is still no consensus and agreement 

in whether this is causing CFS/ME, or is a consequence of CFS/ME. Various theories have 

been developed, but currently there is not enough evidence and adequate results for any of the 

proposed theories to be completely accepted in the literature. Multiple trigger mechanisms 

have been proposed, including infections, stress and trauma (Prins, 2006) as well as an 

autoimmune etiology (Fluge et al., 2011). The patients who suffer from this illness are often 

seriously ill, causing the patient to be house- or in worst case bed-bound. However, the cause 

and maintenance of the illness remains unknown. However, biological symptoms may affect 

psychological and social factors and vice versa. The human body and mind is in connection 

whatever that might cause or maintain any illness. A common way to describe a phenomenon 

in the biomedicine is cause-effect relationship. Illnesses are commonly far more complex, 

rather than simply one cause – effect. There might be multiple interacting causes and 

contributing factors.  
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2.1.3 The complexity  
CFS/ME is as mentioned an illness that is poorly understood. Based on all the theories around 

the topic, CFS/ME seems to be caused by many different factors, and maintained by others. 

To use evidence-based approaches is not an easy task in the treatment of CFS/ME when there 

is little consensus. Experiences from the patients and specialists, in addition to the results 

from research, are all of importance when building an tailor made treatment for CFS/ME 

patients. The Biopsychosocial model can be used as a clinical guide to understand the 

patient’s subjective experiences as an essential contributor to diagnose, health outcomes, and 

human care (Borrell-Carriò, Suchman & Epstein, 2004).The biopsychosocial model states that 

biological, psychological and social factors all plays a significant role in the context of the 

illness as well as maintenance, and is commonly used to understand CFS/ME. Models and 

research field can be used to understand the complexity of an illness and to build tailor-made 

treatments based on the literature.  

Another model used to understand the complexity of CFS/ME is Psychoneuroimmunology 

(PNI). PNI is a field that studies the interactions between the central nervous system, the 

endocrine system and the immune system (Maier, Watkins, Fleshner 1994; Zachariae, 2009).  

Behavior and stress may impact these interaction processes and cause implication for health. 

There are two main pathways of bi-directional interaction between the brain and the immune 

system, the autonomic nervous system and the HPA axis. The immune system is affected both 

directly and indirectly through chemical transmissions messengers released by nerve cells, 

endocrine organs, and immune cells. In addition, the immune system may release cytokines 

which influence the nervous system. Stress or change in homeostasis may cause change in 

function of the immune system. A hypothesis is that an infection of the vagus nerve causes 

release of proinflammatory cytokines and other substances which lead to a pathological 

increased version of normal sickness behavior (VanElzakker 2013).  

The variety in theories of what causes CFS/ME, what maintains it, and how the disease is 

understood is complicated and confusing. This is also reflected in the diagnosing procedures 

of the disease.  

2.2 Diagnostic criteria and case definitions  
A major problem in current research and literature is the variety in the use of diagnostic 

criteria and case definition for CFS/ME. Diagnostic criteria provide guidance to clinicians on 

the specific signs, symptoms or test results that indicate the presence of a disease (Coggon, 
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Martyn, Palmer & Evanoff,  2005). Case definitions are specific types of diagnostic criteria 

listed to define an illness or condition (Center for Disease Control and Prevention [CDC] 

2013). Case definitions establish the presence of disease-specific pathology through 

examination or testing. Case definitions are often assessed in terms of sensitivity, the ability 

to identify patients with a disease correctly, and specificity or the ability to exclude patients 

that do not have the disease (Coggon, Martyn, Palmer & Evanoff, 2005). The pathology of 

CFS/ME remains unknown and there is no diagnostic test for the disorder. Therefore 

assessment of sensitivity and specificity for the case definitions developed is not conducted 

precisely. Most of the diagnostic criteria for CFS/ME were developed through the consensus 

of experts. Currently about 20 sets of diagnostic criteria or case definitions for CFS/ME exists 

(Brurberg, Fønhus, Larun & Flottorp, 2014) and none of them serves as a gold standard. The 

Norwegian Directorate of Health, has published a National guideline for CFS/ME 

(Helsedirektoratet 2014a). In the National guideline it is recommended to use The Center for 

disease control and prevention (CDC) diagnostic criteria from 1994 (Fukuda, 1994) or the 

Canadian Consensus criteria (CCC) (Carruthers et al., 2003). In pediatric CFS/ME it is 

recommended to use the diagnostic criteria developed by Jason et al., (2006). Further in this 

chapter I will go through some of the essential elements in some of the most common used 

diagnostic criteria.  

The Fukuda definition (Fukuda, 1994) is the one most cited for research purpose (Bruberg, 

Fønhus, Larun , Flottorp & Malterud, 2014) as well as commonly used in clinical practice for 

both adults and in pediatric CFS/ME (IOM, 2015). The Fukuda definition requires prolonged 

or chronic fatigue that persists or relapses for over 6 months. In addition, four or more of the 

following minor symptoms must be present;  

- Impaired memory or concentration 

- Sore throat 

- Tender cervical or axillary lymph nodes  

- Muscle pain  

- Multi-joint pain  

- New headaches 

- Unrefreshing sleep 

- Post-exertion malaise 
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The Fukuda definition is criticized to be overly inclusive and to lead to heterogeneity among 

the patients (IOM, 2015; Bruberg et al., 2014). Another critique is that it does not require 

what some consider core symptoms of CFS/ME such as PEM and neurocognitive symptoms. 

Kennedy, Abbot, Spence, Underwood and Belch (2004) found significant differences in 

simple clinical measures and outcome measures between groups of patients who all fulfill the 

Fukuda definition. They also concluded that their response to treatment may vary (Kennedy et 

al., 2004). The CCC was developed by Carruthers and colleagues (2003) and published as a 

working case definition. The CCC includes more symptoms than the Fukuda definition to 

better identify patients with a unique combination of symptoms. It requires symptoms to be 

present over six months from six following symptom categories; 

- Fatigue, including substantial reduction in activity level 

- PEM, and/or post-external fatigue 

- Sleep dysfunction  

- Pain 

- Neurologic/cognitive manifestation 

- Autonomic, neuroendocrine, or immune manifestation 

The above mentioned diagnose criteria are just two out of 20 that are developed in the attempt 

for better consensus. To just mention some of the others, the national Institute for Health and 

Clinical Exellence (NICE) developed clinical guidelines in 2007 (NICE, 2007), and The 

International Consensus Criteria for ME (ME-ICC) developed new criteria in 2011(Carruthers 

et al., 2011). Importantly, all testing and evaluation in the diagnosing procedure is based upon 

exclusion of other potential causes for symptoms. Most of the diagnosis criteria were 

originally developed for adults, yet they are often used to diagnose children and adolescents 

(IOM, 2015). A concern is that children and adolescents may not be able to compare 

premorbid or morbid physical functioning in the same way as adults (IOM, 2015). The 

International Association for CFS/ME (IACFS/ME) published a case definition developed in 

specific for pediatric CFS/ME in 2006 (Jason et al., 2006). The pediatric definition requires 3 

months of clinically evaluated, unexplained, persistent or relapsing fatigue and cardinal 

symptoms of CFS/ME (PEM, unrefreshing sleep, pain, and neuroendocrine, or immune 

manifestation). The main difference is the shorter period of time to diagnose the children and 

adolescents. In addition, assessment of leisure, social and educational activities is suggested to 

detect a decrease in their functionality (Jason et al., 2006). 



18 
 

The most recent proposal of diagnostic criteria is developed from the IOM committee on 

Diagnosis Criteria for ME/CFS (IOM, 2015). The IOM diagnostic criteria is developed on the 

basis of comprehensive literature review and input from patient advocacy, and research 

communities. The criteria are claimed to focus on the central symptoms of the disease (IOM, 

2015). The IOM (2015) diagnosis requires that the patient have the following three 

symptoms;  

1. A substantial reduction or impairment in the ability to engage in pre-illness levels of 

occupational, educational, social, or personal activities, that persist for more than 6 

months and is accompanied by fatigue, which is often profound, is of new or defined 

onset (not lifelong), is not the result of ongoing excessive exertion, and not 

substantially alleviated by rest.  

2. Post-external malaise 

3. Unrefreshing sleep 

In addition, Cognitive impairment and/or Orthostatic intolerance is also required. The variety 

in use of diagnostic criteria and inclusion criteria in research are a major problem. 

Heterogeneity in the patient groups that is investigated may cause inconsistent results and 

difficulties in making any conclusions. In a systematic review, Brurberg and colleagues 

(2014) identified 38 studies on comparison and evaluation of the existing diagnosis criteria for 

CFS/ME. Most of the studies had serious limitations, and there was no rigorous assessment of 

the reproducibility of feasibility of case definitions (Brurberg et al., 2014). Coggon and 

colleagues (2005) support that the variety of diagnostic criteria and case definitions has 

caused heterogeneity and is a major challenge when doing research in both adults and 

pediatric CFS/ME. The new suggestion of diagnostic criteria for CFS/ME from IOM (2015) is 

claimed to facilitate diagnosis and care for the patients with CFS/ME and might be the 

beginning of a more consistent and broad dissemination. Good research methodology is 

needed to develop new and adequate knowledge in the field of CFS/ME. Consensus and 

agreement in the diagnosis criteria is essential in the ability to compare methods and 

important findings. Importantly, feasibility of the research method should be considered in 

concern of the patient’s ability to participate. It might be necessary to divide the patient group 

into severity degree such as mild, moderate and severe degree. This will be described later in 

the chapter, first I will go through some of the main symptoms.  
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2.3 Symptoms of CFS/ME  

2.3.1 Daily activities 
The IOM (2015) describes five core symptoms of CFS/ME, first; Reduction or impairment in 

ability to carry out normal daily activities, accompanied by profound fatigue. Fatigue is 

universal in pediatric CFS/ME, usually in combination with other symptoms which lead to 

markedly functional impairment (Davies & Crawley 2008; Knight et al., 2013; Nijhof et al., 

2011). Most CFS/ME patients experience to be bed- or house-bound at some period of their 

illness, and in severe cases it might last for longer periods. Symptoms can persist for years, 

and most patients never regain their pre-disease level of health or functioning (IOM, 2015). 

Research has found that even though some patient with CFS/ME improves from their illness 

they remain symptomatic and may not return to their premorbid level of functioning (Jason, 

Barker & Brown, 2013). Dr. Bell and Bell (2010) suggests that the best indicator of relative 

health for CFS/ME patients is upright activity performed each day. In other words, the 

importance of actually doing something that is important for the patient. The adolescents and 

young patient’s capability to resume school, social and family activities is essential for QOL 

and normal development.  

2.3.2 Post-Exertional Malaise  
The second core symptom mentioned by IOM is PEM. PEM is considered to be a central 

feature of CFS/ME, and is worsening of some or all symptoms that occurs after physical, 

cognitive or emotional exertion and leads to reduction in functional ability (Carruters et al., 

2003; IOM 2015). Activities such as walking up a flight of stairs, or as minimal as using a 

computer or phone might be triggers, as well as emotional distress, infections, standing or 

sitting up for an extended period, decreased sleep quantity/quality or infections. PEM might 

occur immediately following a trigger, but also hours or days after. It is reported worsening of 

symptoms in a range from 30 minutes to after 10 days (IOM, 2015). The duration of PEM is 

also unpredictable and can vary from hours, days, weeks and even months (Nijs et al., 2010). 

A common characteristic of PEM is delayed ability to return to prior levels of physical 

capacity after exertion (IOM, 2015).  

 

Black and McCully (2005) compared CFS/ME patients with sedentary controls in their ability 

to increase daily activity in a daily walking program. In the first 4-10 days the patients were 

capable to reach the prescribed activity goal each day. After this period of time, the daily 

walking and the total activity counts decreased, while the control group maintained their daily 
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walking and the total activity goals. The study support that the CFS/ME patients develop 

exercise intolerance, and inability to sustain activity levels that are over the individuals 

limitations. The result is associated with pronounced worsening of symptoms (Black & 

McCully, 2005). Several clinical exercise test studies have shown that CFS/ME patients suffer 

from PEM, and recover very slowly in some cases (Keller, Pryor & Giloteaux 2014; Snell, 

Stevens, Davenport & Van Ness, 2013). The capacity to recover from exertion is decreased, 

while the “recovery time” is prolonged. This delayed lack of recovery in patients with 

CFS/ME is demonstrated by performing two cardiopulmonary exercise tests separated by 24 

hour. CFS/ME patients were unable to reproduce most physiological measures at both (Keller 

et al., 2014). Another study showed no significant differences between CFS/ME and control 

group after the first cardiopulmonary exercise testing. However, the second test showed 

significantly lower values for both oxygen consumption and workload (Snell, Stevens & 

Davenport, 2013). Importantly, repeated cardiopulmonary exercise testing can be a clinical 

indicator for diagnosing CFS/ME (Keller et al., 2014), but this kind of test carries substantial 

risk for these patients as it may worsen their condition (Nijs et al., 2010; IOM, 2015). 

2.3.3 Unrefreshing sleep  
Unrefreshing sleep is common in CFS/ME patient and is the third core symptom  mentioned 

by IOM (2015). The term unrefreshing sleep is used to describe a light sleep that even after 

many hours does not relieve fatigue. They may wake up exhausted and with a feeling as if 

they had not slept at all. Sleep disorders may be on top of unrefreshing sleep for CFS/ME 

patients, the consequences goes beyond mere tiredness. In young patients sleep disturbance is 

an often reported symptom (Bell, 1995). Development of a normal sleep-awake-cycle should 

be part of the treatments for CFS/ME. 

2.3.4 Cognitive Impairment and Orthostatic intolerance 
The two last core symptoms mentioned by IOM (2015) are; Cognitive impairment and 

orthostatic intolerance (OI).Cognitive impairments include mental fatigue, memory problems 

and loss of concentration (Helsedirektoratet, 2014a; IOM, 2015).This might be problematic in 

relation to school and other social activities and cause high impact on the patients daily 

functioning. OI is worsening of symptoms when the person stands upright and improves when 

lying down. Upright position is for most people an easy task, for those who suffer from OI, 

standing upright can become extremely challenging. Upright position cause increased heart 

rate, low blood pressure, dizziness, nauseous and fatigue. The complex, effective and rapid 

and neurologic compensation to maintain blood pressure and consciousness is failing.  



21 
 

2.3.5 Severity and Prognosis  
The above mentioned symptoms are suggested to be the core symptoms in CFS/ME (IOM, 

2015). However, symptoms and functional impairments is individual and vary among the 

patients (Helsedirektoratet 2014a; IOM 2015). When a patient extends his/her tolerance limit 

they often experience a relapse or worsening of symptoms, which may occur immediately or 

after hours, or days. Restitution period may be 24 hours or more, in worst case weeks or 

months. Symptoms and impairments of the illness may change regularly. One day the 

patient’s may feel good and can attend school or other activities, while the next day they 

might be house-bound. The change in severity is complicated, and difficult to cope with. 

Especially young patients struggle to find a balance between PA and rest (RCPCH, 2004). 

 They tend to overdo activity when they feel better which often lead to worsening of 

symptoms and functional impairments the next day/days.   

 

CFS/ME can be divided in mild, moderate, severe and very severe degrees (Helsedirektoratet 

2014a). Patients of mild degree indicate that the activity level is reduced by at least 50% 

compared to before the illness occurred. The patients can take care of themselves, manage 

personal hygiene, light house work etc. Moderate forms of CFS/ME indicate impaired 

mobility which limits all types of daily activities and might cause them to be housebound. 

Patients with severe degree of CFS/ME are spending most of the day lying down/resting, and 

might be using a wheelchair. They might also need help for personal hygiene. Patients with 

very severe degree are bedridden (Helsedirektoratet 2014a). They may also be very sensible 

for sensations from light and sound, and may have problems with food intake. Importantly, 

CFS/ME patients may be capable to mobilize strength to perform daily tasks and activities 

that are beyond their tolerance limits. It is important to stay beneath this limit to avoid relapse, 

but at the same time it is also important for the patient to maintain the activity level that they 

master. The prognosis of CFS/ME also vary, some may suffer from CFS/ME a short period 

while others may suffer their whole life. An early diagnose is important so that treatment 

strategies as soon as possible, both medications to reduce symptoms, and coping strategies to 

improve daily functioning.   

 

2.4 CFS/ME impact on Daily activities and Functioning  
CFS/ME and especially PEM can be a major disability factor for daily activities and routines. 

Previous studies support that the disability of CFS/ME patients is not only related to the 
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fatigue but also additional symptoms, such as cognitive impairment, hypersensitivity and OI 

(Wyller & Helland, 2013). Jason, Porter and Shelleby (2010) have reported that children and 

adolescents have symptoms related to their daily life routine, such as loss of friends, trouble in 

school and drop out of social activities.  

2.4.1 Education and Social development  
CFS/ME has major impact on schooling and social development (Wyller, 2008; Nijs et al., 

2011). Impairment caused by their illness lead to drop out of school, loss of contact with 

friends and reduction in ability to perform daily tasks which involve PA (Wyller, 2008). 

Crawley and Sterne (2009) found that in a sample of 211 children with CFS/ME, 60 percent 

attended school only two days per week. In addition, reduced school attendance among 

children with CFS/ME was associated with poor physical function (Crawley & Sterne 2009). 

Several studies show that CFS/ME cause restrictions and reductions of activities as well as a 

decline in school performance (Smith, Mitchell, Corey, Gold, McCauley, Glover &Tenover, 

1991; Carter, Edwards & Kroneberger, Michalczyl & Marshall, 1995). Dowsett and Colby 

(1997) found that 42 percent of all medically certified long-term sickness related absence was 

due to CFS/ME (Dowsett & Colby, 1997). A Norwegian study found that 75 percent 

described their impairment as being house-bound most of the time and they could only leave 

home with careful planning (Bringsli, Gilje & Getz, 2014). Another study did a comparison of 

QOL characteristics in 25 children with CFS/ME and healthy controls and found that 

CFS/ME patients had profoundly reduced QOL (Kennedy, Underwood & Belch 2010). The 

CFS/ME patients scored lower than controls on the global health item of the Child Health 

Questionnaire, as well as most other items such as mental health, self-esteem, general health 

perceptions and physical functioning (Kennedy et al., 2010).  

 

Daily activities, responsibilities, social interactions, schooling can be important indicators of 

disability and impairment (Schweitzer, Kelly, Foran, Terry & Whiting, 1995). To address PA 

level in CFS/ME patients as well as to learn coping strategies to maintain daily functioning 

should be part of treatment and follow-up for these patients. As we see, PA, or the fact of 

actually doing something (upright activity) can be indicators of the patient’s daily functioning 

(Schweitzer et al., 1995; Bell & Bell 2010)  



23 
 

2.4.2 Physical activity and Functioning  
PA is defined as all movement that is produced by contraction of the skeletal muscle and that 

substantially increases energy expenditure (Caspersen, Powell, & Christenson, 1985). PA is 

part of everyday life and is classified as behavior. Walking, gardening, cleaning, as well as 

sport and exercise are all examples of PA. There exists many forms of PA and include both 

occupational and leisure-time PA. Objectively measured PA in young CFS/ME patients are 

not conducted, but results from surveys and questionnaires show a major reduction in PA and 

daily functioning. Torres-Harding and colleagues (2006) measured PA and functioning with 

the Child Health Questionnaire and the Child behavior checklist. They found that children and 

adolescents with CFS/ME had difficulties concerning PA, including limitations in physical 

and psychosocial functioning and a negative impact on the ability to engage in everyday 

activities (Torres-Harding, Jordan, Jason & Arias, 2006). A systematic review from Nijs and 

colleges (2011) support the notion that patients with CFS/ME are physically inactive and 

often perform less PA in comparison to healthy sedentary controls (Nijs et al., 2011). 

However, what we need to remember is that CFS/ME patients do not choose to be inactive. 

Inactivity is a consequence of CFS/ME. Once the illness is established, the everyday situation 

changes dramatically. The impact of the CFS/ME makes it impossible or at least extremely 

difficult to continue their daily activities and routines. Carefully planning, and the priority of 

responsibilities and important activities becomes a major part of their day.  

 

CFS/ME patients have shown to perform specific activities less frequently because they 

expect it to result in high fatigue levels (Nijs et al., 2011). PEM is probably the main reason 

for patients with CFS/ME to avoid PA and CFS/ME clearly impede the patient’s ability to 

function on a regular basis both physically and cognitively (Nijs et al., 2011; Taylor, O’Brien, 

Kielhofner, Lee, Katz & Mears, 2010). PA should be encouraged for CFS/ME patients 

(Helsedirektoratet 2014a), but the activity need to be graded to the individual tolerance limits. 

A good start for creating a baseline for daily activity is to cooperate with the patient. 

Especially because the knowledge in this field is poor, the health care therapists should listen 

to the patient when they provide guidance in coping strategies and when they encourage 

activities. In some cases it might be necessary to reduce the PA level, while others might need 

to increase PA. The severity of the illness differs individually in a high degree. Movement 

therapy based on carefully limited workloads has shown promising results for CFS/ME 

patients. Exercise therapy has also shown improvements for some patients, but this is 

probably for mild to moderate conditions of CFS/ME (Prins et al., 2006). The term exercise is 
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PA that is a planned, structured and repetitive bodily movement performed to improve or 

maintain one or more components of physical fitness (Caspersen, 1985). CFS/ME patients 

should not be advised to undertake vigorous exercise (NICE, 2007). PA is a broader term and 

includes daily activities, and low intensity. This might be a more achievable and an accepted 

term for CFS/ME patients rather than exercise. 

 

Unfortunately, there is a lack of research concerning PA recommendations for CFS/ME 

patients. What we know is that PA can increase cognitive and psychological function 

(Tremblay, Colley, Saunders, Healy & Owen, 2010). PA is also associated with improvement 

in physical function, fatigue and mood disorder in chronic illnesses such as cancer, cardiac 

heart failure, and in particular multiple sclerosis and fibromyalgia which both are associated 

with debilitating fatigue (Nijs et al., 2013). There is much more to PA than only energy 

expenditure or physical fitness. PA is behavior, which is necessary for developmental, 

educational and health outcomes (Smith & Biddle 2008). PA promotes healthy development 

of musculoskeletal tissues, cardiovascular system, neuromuscular awareness (i.e. coordination 

and movement control), and maintenance of a healthy bodyweight (Andersen, Schnohr, 

Schroll & Hein, 2000). In addition, there is also good documentation for psychological 

benefits and the social development (WHO, 2010; Andersen et al., 2000). The process of 

physical growth, biological maturation, and behavioral development has shown positive 

association with PA, and is also important for CFS/ME patients. A study from Gordon & 

Lubitz, (2009) found that a 4-week intensive graded exercise programme for adolescents with 

CFS/ME increased their ability to resume a normal life-style, including sports and schooling 

commitments. The recommendations for children and adolescents is to be in at least 60 

minutes of PA in moderate- to vigorous intensity  (MVPA) every day to reduce the risk of 

disease, and improve physical and mental health (WHO, 2010). Probably, this is not intended 

for CFS/ME patients, where especially vigorous intensities should be avoided 

(Helsedirektoratet 2014a; NICE, 2007).  

 

Daily tasks and activities need to be carefully planned for the ability to perform them without 

experiencing relapse or worsening of symptoms. If one that suffers from CFS/ME fail to stay 

beneath their tolerance limit, days or even weeks of recovery may be necessary. This may 

reduce the perceived capability for being physically active and could lead to avoidance of PA 

in general which also include schooling and socializing, which is important for development. 

Children and adolescents are in a developmentally vulnerable period of life. Impairments of 
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CFS/ME might affect self-concept, body image, autonomy, socialization and cause academic 

problems (Gordon & Lubitz, 2009). Failing to cope with their illness and not being able to 

socialize or attend school can be extremely challenging for these patients both physically and 

mentally. To target these changes in the patient’s thoughts of being physically active could be 

done with self-efficacy as an assessment tool. However, this is not investigated. I will later 

describe the role self-efficacy might have when in treatments for CFSME patients, but first 

the common treatments mentioned in the literature will be presented.    

2.5 Treatments for CFS/ME 
So far, no documented curative treatment of CFS/ME exists (Helsedirektoratet 2014a). 

Treatment and management of CFS/ME include strategies so that the patient can better cope 

with his/her condition. Strategies and/or medication may reduce symptoms and improve daily 

function and quality of life. Instructions of self-management e.g., pacing, realistic goals, 

physical self-awareness, basic rights, understanding emotions, exercise and relaxation could 

benefit the patients (Helsedirektoratet, 2014a). PA, not necessarily as exercise, but daily 

activities and function should be addressed and incorporated in the treatments for pediatric 

CFS/ME. It is recommended to establish a baseline of activity that the patient can manage 

even on a bad day (Royal College of Pediatrics and Child Health [RCPCH] 2004). A diary 

can be helpful to evaluate sleep wake cycles, diet, activity, school attendance, social contact 

and emotion. Fatigue Scales can also be informative when establishing a baseline.  

 

Once a baseline is established, CFS/ME patients should get advice about balancing the 

amount of activity carried out each day. Activities can be physical, mental or social but the 

same amount should be reached each day, neither too much nor too little. The PA level to aim 

for in a treatment should depend on the individuals abilities and his/her tolerance limits. The 

amount established as an activity baseline should also be encouraged to accomplish on days 

they feel particularly bad. Importantly, they should not increase the activity on days they are 

feeling better (RCPCH, 2004). When the patient manages to achieves the activity baseline 

consistently, the amount of activity can be gradually increased, in addition to decreased rest. 

Small steps should be taken in a close cooperation and follow-up together with health care 

therapists. Assessment tools to target activity level, perceived ability, diaries or similar might 

be helpful for both the patient and the health care therapist. The patient should also be advised 

about a healthy diet, especially if there are signs of poor diet and lack of appetite (RCPCH, 

2004). PA should also promote enjoyment and perceived competence. Especially for young 
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patients’ mastery experience, joy and social aspects is important. In the literature of CFS/ME 

the benefits, as well as harms, of commonly offered treatments are also subject for 

disagreement and little consensus.  

 

The three most common treatment strategies discussed in the literature concerning PA for 

CFS/ME patients are CBT, GET and Pacing (Helsedirektoratet 2014a; IOM, 2015; NICE 

2007, RCPCH, 2004). There is an intense debate about the possible harms or benefits of the 

treatments. However, there is also little consensus in what exactly separate them, and my 

impression is that strategies used in reality differs from the one explained in research. 

Although CBT, GET and Pacing are three separate treatments there is a considerable overlap 

in what they are and what they are trying to achieve. There is a lack of standardized 

definitions for these terms, therefore when evaluating research studies it is important to be 

aware precisely what the intervention includes, not only by what it is called. Further in this 

chapter the most common treatments that are mentioned will be presented in addition to their 

issues and critiques. Importantly, medical treatments used in CFS/ME are not presented in this 

thesis. 

2.5.1 Cognitive Behavior Therapy  
CBT has the aim to help patients adjust and feel more in control of their illness and symptom.  

The cognitive element and the behavioral element are two major components in CBT (Prins et 

al., 2006; RCPCH 2004). The cognitive element focuses on the identification of thoughts and 

how they are modified, as well as beliefs and assumptions which might shape how the patient 

understands CFS/ME.  The behavioral element aims to gradually and consistently introduce a 

change in behavior, such as PA. The CBT treatment is tailored to the needs of the patient and 

can include different techniques of monitoring.  

There are few published randomized control trials (RCT) of CBT performed in children and 

adolescents. One that is published by Stulemeijer, de Jong, Fiselier, Hoogveld & Bleijenberg 

(2005) reported significantly greater decrease in fatigue severity, functional impairment and 

increase in school attendance in the intervention group compared with the control group. They 

concluded that CBT is an effective treatment for CFS/ME in adolescents. Prins and colleagues 

(2001) published a multicentre RCT performed on adult participants, where they concluded 

that CBT was more effective than other common treatments such as GET and pacing. This 

was also supported by a systematic review performed by Price, Mitchell, Tidy & Hunot 
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(2008). Lasting benefits of CBT is also shown in a 5-year follow-up (Deale, Husain, Chalder 

&Wessely, 2001). 

2.5.2 Graded exercise therapy 
GET is a structured and supervised program of exercise and is also referred to as exercise 

therapy. It is based on the patient’s current level of ability and limitations. The intensity and 

duration of exercise will in the beginning be at a very low level and increases very slowly 

depending on progress. GET is based on a model of de-conditioning and avoidance of activity 

which both are thought to maintain fatigue and disability. The aim of GET is to increase 

fitness and stamina and to reduce physical deconditioning.  

 

In 2004 a review published in The Cochrane Collaboration aimed to investigate the relative 

effectiveness of exercise therapy and control treatments for CFS/ME (Edmonds, McGuire & 

Price, 2004). They included only RCTs with patients having a clinical diagnosis of CFS/ME 

and of any age, in total five studies were included. They found that those receiving exercise 

therapies were less fatigued than the control participants and that physical functioning was 

significantly improved. Importantly, there were more dropouts in the exercise therapy group. 

In addition an earlier systematic review included three of the same RCT’s and reported an 

overall beneficial effect from exercise therapy (Whiting, Bagnall, Sowden, Cornell, Mulrow 

& Ramirez, 2001). These reviews (Edmonds, 2004; Whiting, 2001) support that some patients 

may benefit from exercise therapy, and did not find any evidence supporting that exercise 

therapy may worsen outcomes on average. Importantly, exercise therapy may be less 

acceptable in other patients groups with more severe conditions of CFS/ME. The high dropout 

rate may be an indication that some of the participants were not able to participate. Recently 

an update of above mentioned review (Edmonds, 2004), were published by Larun and 

colleagues (2015). The review involved adults diagnosed with CFS/ME (CDC-1994 or 

Oxford criteria). In total 1518 participants were included in the review. The authors concluded 

that patients with CFS/ME may generally benefit and feel less fatigued following exercise 

therapy (Larun et al., 2015). A positive effect was observed in sleep pattern, physical function 

and self-perceived general health. No evidence supported that the exercise therapy was 

harmful, and serious side effects were rare in all groups. However, limited information made 

it difficult for the authors give any conclusion about the safety of exercise therapy (Larun et 

al., 2015). Importantly, they included participants who were able to participate in exercise 

therapy. This does not show the whole picture of CFS/ME. In addition most studies are 
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performed with an adult sample therefore more studies should be performed in children and 

adolescents.  

2.5.3 Adaptive Pacing Therapy (APT) 
APT assume that CFS/ME is an organic disease and aims to carefully match activity levels to 

the amount of energy available for each patient and not go over the individual tolerance for 

PA (Nijs et al., 2013). Therapists work with the patients to help monitor activity and 

symptoms, aiming to improve QOL and create the best conditions for a natural recovery 

(White et al., 2011). This is a popular treatment and more accepted by patients than CBT and 

GET. Surveys by patients’ organizations in the UK have reported that CBT and GET 

sometimes can be harmful and therefore “pacing” is preferred by patients and specialist health 

care (The ME Association, 2010). 

2.5.4 Research and Recommendation 
The PACE trial (Pacing, graded Activity and Cognitive behavior therapy: a randomized 

Evaluation) was the first in the world to test and compare the effectiveness of the four main 

treatments currently available for CFS/ME patients (White et al., 2007). The trial is based in 

Edinburg, Oxford and three London hospitals. Participants are randomly allocated to one of 

the treatment; Adaptive pacing, CBT, GET and Specialist medical care, and then given a 12-

month program. The specialist medical care includes information about the illness, general 

advice about managing the illness and prescription of medication. Standardized details about 

treatments provided can be read elsewhere (White et al., 2007). The patients included are 

diagnosed with the oxford criteria for CFS/ME, all participants under 18 years were excluded.  

In total, 641 patients from the PACE trial were included by White and colleagues (2011) for 

investigation of effectiveness and safety of all four treatments. Findings from the PACE trial 

suggest that individually delivered CBT and GET, when added to medical care are more 

effective than, and as safe as pacing. Therefore they recommend that patients attending 

secondary care with chronic fatigue syndrome should be offered individual CBT or GET in 

addition to medical care (White et al., 2011). Recently, Chalder, Goldsmith, White, Sharpe 

and Pickles (2015) investigated the same trial trough a secondary mediation analysis. They 

found that fear avoidance beliefs were the strongest mediator for both CBT and GET. 

Changes in both beliefs and behavior mediated the effects of CBT and even more for GET. 

The authors support a treatment model in which both beliefs and behavior play an important 

part (Chalder et al., 2015).  
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Most studies including the PACE trial is done on adults, therefore no conclusion can be made 

concerning younger patients. Knight and colleagues (2013) critically investigated 

interventions used for management of CFS/ME in children and adolescents in a systematic 

review. The majority addressed behavioral interventions such as multidisciplinary, 

psychological and exercise interventions. Strongest evidence was found for interventions 

using CBT, and weaker evidence for multidisciplinary rehabilitation. Little evidence exists on 

the maintenance of intervention effects (Knight et al., 2013). In addition, there is little 

evidence that the above mentioned treatments are beneficial for patients with severe degree of 

CFS/ME. However, GET or CBT is recommended for patients with mild or moderate degree 

(NICE, 2007; Helsedirektoratet, 2014a).  

2.5.5 Challenges and recovery    
CFS/ME patients face many challenges and have not always been treated as well as they 

should neither by society or the health care. Some may feel that their symptoms have been 

downplayed and that earlier negative experience of previous treatment is ignored. The 

severity and degree of CFS/ME varies, as well as the individuals functional capabilities. 

Heterogeneity may be the reason why some are not taking CFS/ME seriously. A major 

problem is simply the fact that they do not know enough about this disease, which naturally 

lead to misunderstandings for patients, therapists and others. CFS/ME need more clarification 

and increased interest in research to better understand the complexity of this disease. 

There is still no consensus about the final goal in CFS/ME treatments. How recovery should 

or could be defined is also discussed. Should recovery be defined as the total absence of 

symptoms and a return to normal functioning? Most patients’ goal settings include coping 

strategies and daily function which is close to “normal”. They carefully divide their work 

capacity into certain activities that is important for them and exclude others of less 

importance. There is no laboratory tests or goal-standard to establish the absence (or 

presence) of CFS/ME. Dr David S. Bell, which is one of the world’s leading experts on 

CFS/ME, has suggested upright activity to be the most reliable indicator of prognosis and 

recovery. Upright activity includes time spent in actually doing something, like school, 

walking, cleaning or cooking (Bell & Bell, 2010). In other words, to have the capability to do 

more daily activities that is important to the person.  

GET is not necessarily the most preferable treatment among patients. Speaking of personal 

experience the term exercise is obviously not the right term to use concerning a disease where 
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PEM is the main symptom. PA or activities may be more reasonable terms, which can be 

described as upright activity. Bodily movement is essential for human functioning and QOL. 

Final goals in treatments of CFS/ME is not agreed, but educating the patient to avoid relapse 

and worsening of symptoms caused by unfavorable activity patterns seems reasonable and 

helpful for the patients daily functioning. Graded activity therapy (GAT) is suggested as a 

term which better describes activity adaption as a treatment for CFS/ME patients. Activity 

adaption requires good practical arrangements, daily goals and activity plans. Both too high 

and too low levels of activity are associated with negative consequences. In mild to moderate 

degree of CFS/ME, activity adaption and PA might be beneficial and improve the condition of 

the patients (Larun et al., 2015).  

Longitudinal designs may give more information about recovery and change in the outcome 

variables of interests. Houdenhove (2009) suggest that research concerning treatments for 

CFS/ME patients should be shifted towards investigation of effectiveness of treatments 

employed by clinicians in “real life” setting. Common treatment strategies, including CBT 

and GET do not use similar strategies and standardization of treatments and the result could 

be difficult to compare. Houdenhove suggests that design and evaluation of tailor-made 

treatments are more preferable in research of CFS/ME patients. Rehabilitation institutions 

should formulate a treatment philosophy that is based on current evidence, and involve both 

psychological and physiological aspects (Houdenhove, 2009). Each patient needs individual 

care and follow-up. Quality care needs assessment and cooperation with the patient. The 

individual patient probably knows allot more of his/her version of CFS/ME than what is 

found in the literature or explained by others. Listening to the patient and to assess progress is 

important when the knowledge about CFS/ME is poor. There are many challenges that follow 

a disease like CFS/ME and the preserved capability of performing any activity or daily tasks 

is not necessarily the strongest among the young patients. The ability to define a goal, 

persevere, and see oneself capable is essential in the coping strategies for CFS/ME no matter 

what kind of treatment approach.   

2.5.6 What is missing?  
In general people tend to only attempt challenges or tasks they believe they can accomplish 

Bandura (1977). In treatments, where coping strategies include creating a baseline for PA, 

both occupational and leisure time activities, it could be necessary to target self-efficacy for 

being physically active. Strength of self-efficacy for being physically active could influence 

participation in PA, as well as predict behavior. Treatments for CFS/ME commonly aim to 
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change behavior and to develop coping strategies but the patients self-efficacy is not assessed 

as far as I know. Self-efficacy can indicate a person’s belief to succeed in a behavior or to 

achieve a goal. It can be all kind of goals such as attending school three days a week, increase 

everyday activity, or to wake up at nine every morning. The belief in own ability to succeed in 

a particular situation is described as determinants of how people think, behave and feel 

(Bandura, 1994). Self-efficacy might have an important impact on many factors like 

motivation, psychological states and behavior. Results from the PACE trial showed that 

changes in both beliefs and behavior mediated the effects of CBT and GET (Chadler et al., 

2015). In addition, increased perceptions of personal capabilities and mastery experience 

might be factors that influence improvements in treatment of CFS/ME (Prins et al., 2006). An 

individual’s self-efficacy is found to play a major role in how goals, tasks, health behavior 

and challenges are approached. Hence, self-efficacy might be important to assess in 

treatments for CFS/ME patients where goal setting and behavior change are a main parts. In 

daily situations which may contain many challenges a strong self-efficacy could benefit the 

patients in coping strategies. Self-efficacy as an assessment tool to assess each patient’s 

perceived capability to achieve important goals, tasks or behavior might be beneficial in 

commonly used treatments for CFS/ME patients. As mentioned above, the health therapist 

should listen and develop coping strategies together with the patient. Assessing the patient’s 

thoughts of capability to perform a specific behavior or activity before, during and after 

received treatment can improve the quality of the treatment as well as follow-up procedures. 

Self-efficacy might also be informative when establishing a baseline for activity level and 

when behavior change is part of the goal setting. In the aim to understand the patient, and to 

give them a sense of being understood, assessment tools could help finding out about the 

patient’s expectations and concerns.  

For some years ago, Kerns, Weinberg & Rosenberg (1998) found that a stronger sense of self-

efficacy was suggested to moderate responses to CFS/ME and related events. Self-efficacy 

was also suggested to have an important role in the appraisal of the dimensions of somatic 

symptoms, disability and distress (Findley et al., 1998). This is apparently the only study 

covering self-efficacy in this population. However, Taylor and colleagues support the need of 

an occupation-focused rehabilitation program that focuses on changing young people’s 

attitude about their own performance (Taylor et al., 2010). In addition, PA can enhance self-

esteem in children and adolescents as well as positive judgment of the global and physical self 
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(Smith & Biddle 2008), an indication of this can be self-efficacy. Another interesting point of 

view is self-efficacy’s role as a predictor of PA.   

2.6 Self-efficacy Theory  
The psychologist Albert Bandura at Stanford University introduced the concept of perceived 

self-efficacy in the context of cognitive behavior modification in 1977 and self-efficacy 

represents the key construct in Social Cognitive Theory (SCT) (Bandura, 1977; 1997). Self-

efficacy is defined as people’s judgment of their capabilities to organize and execute a 

specific behavior or action (Bandura, 1977) and the self-efficacy theory is built on the belief 

that people generally only attempt challenges or tasks they believe they can accomplish, and 

they will not try if they believe they will fail. People that have a strong sense of self-efficacy 

might have the belief of accomplishment in many situations. A strong sense of self-efficacy 

and the belief in accomplishment rather than failure reduces stress and risk of depression 

(Bandura, 1997). It is proven that a strong sense of personal efficacy is related to better health, 

higher achievement, and more social integration. People with a low self-efficacy may doubt 

their ability to accomplish specific situations or tasks, and may see them as threats. Small 

barriers might lead to avoidance and preventing them from being successful. They lose faith 

in their capabilities and might give up easily.  

Behavior change is facilitated by an individual sense of control (Bandura, 1997). High self-

efficacy reflects an optimistic point of view of own capability to deal with stress, tasks or 

specific behavior. It mirrors a sense of control over ones environment and ability to master 

challenges. Conversely, a person with low sense of self-efficacy often has pessimistic 

thoughts about own accomplishment, and is associated with depression, anxiety, and 

helplessness. Self-efficacy affects how a person interprets situations here and now, and it also 

affects how people visualize and construct future situations (Bandura, 1997). In other words 

perceived ability in the task may enhance or impede the motivation to act or perform a 

behavior. Self-efficacy affects intention to behavior change. Effort to reach a goal and 

persistence to continue striving despite barriers or setbacks that may weaken the motivation to 

continue are influenced by self-efficacy (Schwarzer & Fuchs 1995). Interestingly, both beliefs 

and behavior are shown to mediate the positive outcome effects from commonly used 

treatments for CFS/ME patients (Chandler et al., 2015). However, the role of self-efficacy in 

CFS/ME patients is not investigated.  
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The challenges CFS/ME patients experience both due to symptoms and the uncertainty of 

their illness. This may affect their self-efficacy for being physically active or to reach goals or 

change behavior due to better coping strategies. Self-efficacy expectations can be subject to 

external and internal influences and are therefore an ideal target for manipulation and 

intervention strategies (McAuley et al., 2013). Originally, the self-efficacy theory was 

proposed to account for the different results achieved by diverse methods used in clinical 

psychology for the treatment of anxiety (McAuley,1992) Since then it has been expanded and 

applied to other domains of psychological functioning, including health behaviour and PA as 

well as in sport and exercise. 

2.6.1 Clinical use of self-efficacy  
Self-efficacy is shown to be important also in a clinical context. A review done by 

Kopershoek, van der Bijl & Hafsteinsdóttir (2011) present an overview of the literature 

focusing on the influence of self-efficacy and self-efficacy enhancing interventions on 

mobility, activities of daily living, depression and QOL in stroke patients. Their results 

supports the self-efficacy theory in that patient’s with high self-efficacy functioned better in 

everyday activities than patients with low a self-efficacy. Self-efficacy was also negatively 

associated with depression and the review highlighted the importance to further emphasize the 

role of self-efficacy in the care for stroke patients (Korpershoek et al., 2011). Another review 

found similar results in patients with cardiovascular disease (Katch & Mead 2010). They 

investigated the role of self-efficacy in cardiovascular disease self-management and found 

that self-efficacy was an important component in the treatment. Another recent study done by 

Patterson, Meyer, Beaujean & Bowden (2014), used SCT to understand PA among dialysis 

patients where they found a significant relationship between PA and self-efficacy.  

According to above mentioned research self-efficacy is proven to have an important role for 

improvement outcomes and PA in clinical use. Self-efficacy as an assessment tool can 

provide important information about subjective feeling of accomplishment, and be an 

important determinant for behavior, motivation and performance.  

2.6.2 How to change Self-efficacy beliefs?  
Self-efficacy is highly changeable, and the strength may vary due to different variables such 

as mood, environment or encouragement. Bandura identifies four main ways in which self-

efficacy can be affected; mastery experience, social modeling, verbal persuasion and 

physical/emotional state (Bandura, 1997; McAlister, Perry & Parcel, 2008). The figure 2.1 is 
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retrieved from Bandura (1997) and illustrates the four ways which affect the strength of self-

efficacy and thereby behavior.  

 
Figure 2.1: Illustration of sources which affect Self-Efficacy and thereby behavior, collected from Bandura, 
1997 
 

Mastery experience is suggested to be the strongest source of self-efficacy (McAlister et al., 

2008). Prior success or accomplishment in a task or behavior may develop into a positive 

belief in the capability to engage in that or similar behaviors/tasks. The individual’s history of 

successful experience develops confidence and typically increases self-efficacy. However, 

many factors might influence how experiences are cognitively processed. A person might still 

doubt own capabilities in a behavior although he/she achieved success at an earlier stage in 

the same behavior. In the same way that success might increase self-efficacy failure or 

negative experience may decrease it. CFS/ME patients might have prior experience of failure 

and limitations in function due to their illness and PEM might have been a consequence. 

According to these statements these negative experiences CFS/ME patients might experience 

could cause a decrease in self-efficacy in everyday activities such as schooling, social 

activities or sports. Social modeling/vicarious experiences is another way to affect self-

efficacy and include that by watching others comparable to ourselves being successful in a 

behavior or task we can learn and increase belief in one owns ability to performe the same 

behavior (McAlister et al., 2008). If prior experience is missing or when people doubt their 
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ability of success, self-efficacy might be developed trough vicarious experience. 

Rehabilitation approaches are often organized in groups where the patients get opportunity to 

learn from each other.  

 

Verbal persuasion from others can also affect self-efficacy. Encouragement from other people 

such as “you can do it!” may increase the confidence and thereby effort in the specific 

behavior (McAlister et al., 2008). Support and feedback from social groups might be helpful 

to increase self-efficacy, but the compliments and encouragement has to be realistic for the 

individual receiving it. Positive encouragement or feedback can increase self-efficacy, and 

negative feedback might weaken it. However, the verbal persuasion does not contribute as 

much as the individual’s own experience or mastery experience. Verbal persuasion is also 

only a short term effect and need to be linked with actual successes. Physical and emotional 

states are also factors that influence self-efficacy (McAlister et al., 2008). Positive emotions 

such as happiness and excitement might increase self-efficacy, while negative states like 

depression or anxiety might weaken it. The emotional states can influence even though it is 

not related to the current task. The daily situations for a CFS/ME patient might be 

challenging, depression, pain and stress response are common symptoms in CFS/ME. Hence, 

this might affect the self-efficacy in many tasks they could have been capable of doing on a 

good day.   

2.6.3 Self-Efficacy for being physically active  
The activities an individual choose to pursue, the degree of effort they expend in pursuit of 

their goals, and the levels of persistence in face of failures, setbacks and difficulties are 

theorized to be influenced from efficacy expectations (McAuley et al., 2013). Self-efficacy as 

a predictor and a mediator is well investigated for both patients and healthy individuals 

(McAuley et al., 2013). Harris, Owen, Victor, Adams & Cook (2008) examined objective PA 

measures and a broad range of health, psychological and anthropometric variables. They 

found that lower accelerometer step-count was independently predicted by a low exercise 

self-efficacy. Self-efficacy is also demonstrated to be a powerful correlate in the prediction of 

long-term maintenance of PA. McAuley (1993) and Bandura (1989) reported that under 

challenging circumstances higher cognitive control systems, such as self-efficacy, 

significantly influenced behavior. Hankonen, Absetz, Ghisletta, Renner & Uutela (2010) 

completed 3-mounth lifestyle interventions for overweight adults. They found that changes in 

self-efficacy across the intervention period positively predicted exercise behavior change. 
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Similar results were found in a 12 month counseling intervention for older men where self-

efficacy was significantly associated with changes in PA both directly and indirectly (Hall et 

al., 2010).  

McAuley et al., (2011) suggest that self-efficacy ratings during an intervention are more 

informative than baseline measures. After the patients are exposed to a new behavior or task 

they can better draw decisions on recent experiences to make a more accurate judgment on if 

they will be successful in the future. This is supported by Wilbur, Vassalo, Chandler, 

McDevitt &Miller (2005) which found that levels of self-efficacy at baseline did not predict 

exercise adherence during the maintenance phase. Importantly, individuals who had 

improvements in self-efficacy during the intervention period had better results in the 

maintenance phase (Wilbur et al., 2005). This means that changes that occur during 

rehabilitation programs can influence future behavior in a stronger degree. In-patient 

rehabilitation treatments commonly last only for a short period of time. After finishing the 

treatment it might be challenging to continue target behavior when they arrive home to their 

familiar environment (and possibly old habits). According to Wilbur et al. (2005) a stronger 

sense of self-efficacy beliefs for a behavior that is developed during the treatment period 

might give higher probability for the patients to continue performing the same behavior at 

home. In fact, commonly used treatments often emphasize the ways which affect self-

efficacy. For instant rehabilitation treatments often aim for mastery experience in PA, and 

coping strategies aiming to improve daily functioning and mastery. Groups are developed for 

socialization and to share experiences as well as doing activities in groups might emphasize 

vicarious experience. Encouragement from the health therapists or the others in the group is 

verbal persuasion and is another way to affect self-efficacy. Increased self-efficacy might 

already be a big part in treatments, but not specifically targeted.  

2.6.3 Why self-efficacy as an assessment tool?  
As mentioned self-efficacy is proved to be an important mediator and predictor of PA, and is 

widely used in clinical treatments in a variety of patients (McAuley et al., 2013; Harris et al., 

2008; Hankonen, Absetz, Ghisletta, Renner & Uutela, 2010). Previous research findings 

suggest that interventions involving PA should also integrate strategies to improve self-

efficacy in order to maximize improvements in disability outcomes and improve 

QOL(McAuley et al., 2013). Targeting self-efficacy in interventions enhances behavior 

change not only directly, but also indirectly through other social cognitive constructs 

(McAuley et al., 2013).  
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PA is often a main part treatments for CFS/ME patients, therefore their beliefs in own 

capability to perform PA could be important to assess before, during and after a treatment 

approach. The patients’ self-efficacy of performing daily activities might give information for 

developing a baseline in the treatments, as well as predict future behavior. Self-efficacy scales 

as an assessment tool in young CFS/ME patients is not investigated, despite of proven 

importance in other patient groups (McAuley, 1993; 1989; McAuley et al., 2007; 2013). 

Increased self-efficacy of performing PA might stimulate enhanced skills to cope with daily 

stressors and increase feelings of accomplishment. As Bandura (1997) has stated, individuals 

who believe they are capable of accomplishing specific tasks are more likely to try harder to 

achieve their goals and persist longer when they encounter barriers. Building strategies for 

self-efficacy in specific behavior such as PA, school attendance or social activities can 

increase efficiency of treatment. Hence, self-efficacy should be assessed. 

2.6.4 Suggested model  
To better illustrate how self-efficacy and CFS/ME may influence each I developed a model 

(Figure 2.2) which is based on the previous model shown in this chapter (Figure 2.1) created 

by Bandura. The model illustrates how the four ways which affect self-efficacy may be 

influenced by CFS/ME and thereby changes in self-efficacy beliefs for being in PA. 

According to Bandura (1997); Mastery experience, social modeling, verbal persuasion and 

physiological/emotional state affect self-efficacy, self-efficacy again influence actual behavior 

which in this case is PA. PA may also affect the symptoms of CFS/ME negatively and lead to 

decreased self-efficacy beliefs.  

  
Figure 2.2: The model illustrating the hypothesis that CFS/ME affects self-efficacy both directly and through the 

four main sources identified by Bandura (1997). CFS/ME and Physical activity (PA) is also moderating each 
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other. Worsening of symptoms after PA may decrease self-efficacy beliefs while graded amount of PA and 

improvement of symptoms will increase self-efficacy and again promote PA.   
 

CFS/ME and self-efficacy also affect each other which both affect PA. In addition PA will 

possibly affect both self-efficacy and CFS/ME, this relationship may be both negative if too 

much or too little, but positive if adapted the person’s capabilities. Different degrees of self-

efficacy might be important to target in treatments including PA. The patient’s self-efficacy 

may be helpful for both the therapist and the patients in order to plan and reach the right 

amount of PA. How strong self-efficacy is in young CFS/ME patients and how self efficacy 

can be used as an effective tool is not investigated in previous research. This master thesis has 

the aim to test feasibility of self-efficacy as an assessment tool in a rehabilitation treatment for 

young CFS/ME patients. The model is used for development of current hypothesis, if self-

efficacy is affected during the treatment, and if the strength of self-efficacy influences PA.  

2.7 Research challenges and assessment    
In order to develop a research method assessing the importance of self-efficacy as an 

assessment tool for being physically active, both PA and self-efficacy need to be measured. 

Either of them is a simple manner to measure because of the complexity of both terms. 

Further common methods used in research involving PA and self-efficacy wil be presented.     

2.7.1 How to measure physical activity 
PA is a complex term and difficult to standardize, it consists of several movement patterns 

and involves many challenges concerning the measurement tool (Thomas et al., 2005). 

Subjective methods such as questionnaires and surveys are commonly used in research with 

many participants. Self-assessment questionnaires are appropriate for large epidemiological 

studies because they are low in cost and easy to administrate. However self-assessment is 

shown to have restrictions in information and several limitations (Helsedirektoratet, 2009). 

Smaller studies that require higher accuracy may use advanced techniques such as DLW or 

indirect calorimetry which is more precise, but also difficult to assess and high in cost. Few 

research trials can afford these advanced techniques, therefore other devices which can give 

an objective measure of PA are preferred. Accelerometer has become a standard method for 

assessing physical activity in field-based research (Helsedirektoratet 2009; Welk, Schaben & 

Morrow, 2004). Accelerometers provide an objective indicator of PA and are easy for the 

participants to use compared to questionnaires and activity log.  
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ActiGraph is a commonly used accelerometer in science and is validated against DLW which 

is the gold standard measuring energy expenditure (EE) (Ekelund et al., 2001). However, 

ActiGraph is criticized for not being able to measure activities with lower intensity as 

accurate as moderate or high intensity. A validation study of PA monitors for assessing lower 

intensity activities show that accelerometer-based activity monitors (ActiGraph GT3X and 

ActivPal) did not perform as well as more advanced pattern-recognition monitors. The multi-

sensor monitors appear to have advantages compared to the standard accelerometry-based 

monitors (Calabró, Lee, Saint-Maurice, Too & Welk 2014). It is also shown that the 

placement of the device is important for the results, and that outcome results from wrist worn 

devices commonly indicate a higher PA level because they cover more upper body 

movements than hip worn (Hildebrand, Van Hees, Hansen &Ekelund 2014). 

Recently advances in technology have led to the emergence of new consumer-based activity 

monitors designed for everyday use. Many new activity monitors have been released into the 

market such as Fitbit Flex, Nike Fuelband, Jawbone UP, Polar Loop etc. However, the 

reliability and validity should be assessed before used in research. A study aimed to examine 

the validity of energy expenditure estimates from a variety of consumer-based, physical 

activity monitors under free-living conditions (Lee, Kim & Welk 2014). 60 healthy males and 

females wore eight different types of activity monitors simultaneously while completing a 69 

minutesprotocol. It included both monitors worn on the hip and the wrist. They found that the 

estimates from the Body Media FIT, Fitbit Zip, and Nike fuel Band where each within the 10 

% equivalent zone around indirect calorimetry estimate (Lee et al., 2014). This indicates that 

the new developed devices available at the market also are accurate and reliable. To decide 

which PA monitors that is appropriate in different cases or population is not an easy task. 

Liao, Benzo & Ries (2014) suggest that new technology devices may be appropriate in self-

motivated exercise programs, thus clinical trials and validation studies are needed (Liao et al., 

2014). Other benefits of the recently developed accelerometer devices are that they are 

lightweight, easy to wear and have improved accuracy of PA monitoring. Because these 

devices also include real-time feedback, they may help to improve participant self-motivation 

strategies.  

Which method to use for a particular purpose require considerations of several factors such as 

the research question, the population, availability, principal investigator and staff training and 

budget. Many factors need to be considered when choosing an activity monitor to assess PA 
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in young CFS/ME patients. It should not be an impact to wear the activity monitor, it should 

cover all upright activity as well as it should be valid and reliable.  

2.7.2 How to measure self-efficacy 
There is no all-purpose measure of perceived self-efficacy (Bandura 2006). Self-efficacy 

reflects judgment of capability for a specific behavior under specific circumstances, therefore 

the measurement of self-efficacy need to be appropriate and specific for the purpose. A 

researcher must develop a self-efficacy scale for the specific population for investigation that 

is tailored to the particular domain of functioning. Perceived efficacy plays a key role in 

human functioning because it affects behavior directly and by its impact on other 

determinants such as goals and expectation, perception of impediments and opportunities in 

the social environment (Bandura, 2006). 

Self-efficacy measurements can be labeled in three domains; Level, strength and generality 

(Bandura, 1997; 2006). Self-efficacy beliefs can be designated in terms of levels by the 

number of activities individual judge themselves capable of performing above a selected 

cutoff value of efficacy strength. However, measuring levels will lose the predictive 

information from self-efficacy (Bandura, 2006). Efficacy strength incorporates efficacy level 

and is generally a more sensitive and informative measure than efficacy level. Strength refers 

to how strongly people believe they are capable of performing a behavior or action and can 

indicate perseverance of the individual. Individuals with weak efficacy beliefs are easily 

counteracted by difficulties, whereas individuals with strong efficacy beliefs will preserve 

their efforts despite difficulties and obstacles.  Importantly, strength of perceived self-efficacy 

is not necessarily linearly related to choice of behavior (Bandura, 1977), but the stronger the 

sense of self-efficacy, the greater perseverance and likelihood that the chosen activity will be 

performed successfully. Generality can vary across types of activities, situation, and type of 

individuals toward whom the behavior is directed. Assessment linked to activity domains, 

situational contexts, and social aspects reveal the patterning and degree of generality of 

beliefs in efficacy (Bandura, 2006). Perceived self-efficacy is a major determinant of intention 

and a judgment of capability to execute given types of performances. Efficacy items should 

accurately reflect the construct. Self-efficacy is concerned with perceived capability. 

Therefore the phrase “can do” is a better judgment of capability than “will do”, which is a 

statement of intention (Bandura, 2006). In addition a wide range of scores should be available 

to adequately capture strength.  
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Efficacy beliefs influence whether people think optimistically or pessimistically and influence 

the course of action people choose to pursue, the challenges and goals they set for themselves 

and their commitment to them etc. Meta analyses confirms the influential role of perceived 

self-efficacy in human self-development, adaption, and change (Moritz, Feltz, Fahrbach, & 

Mack, 2000; Stajkovic & Luthans, 1998). In the measurement of perceived self-efficacy to 

follow a health-promoting exercise or PA routine, individuals judge how well they can get 

themselves to follow the routine under various impediments such as tiredness, depression, 

pain or if they have more interesting things to do. The identified challenges for the specific 

population must be built into the efficacy items (Bandura, 2006) 

There have been developed many different questionnaires and scales to measure self-efficacy 

beliefs for children, adolescents and adults, as well as in different groups of patients. 

However, no questionnaire or scale is made to measure self-efficacy specified on adolescents 

with CFS/ME. Existing tools that is developed are either too specific to other diseases, not 

suitable or to general. In a cross-sectional study from Saunders et al. (1997), they validated 

The self-efficacy scale that is taken from social cognitive theory (Bandura, 1986; Reynolds et 

al., 1990; Sallis et al., 1992). It includes confidence in ability to be physically active. They 

found internal consistently and test-retest reliabilities that was adequate and provide support 

for the use of the self-efficacy scale to measure psychosocial determinants of physical activity 

in preadolescent children. A PhD thesis from Sæbu (2011), conducted at the Norwegian 

School of Sport Sciences, they investigated PA and motivation in young adults with a 

physical disability and assessed self-efficacy (Sæbu, 2011). The items in the questionnaire 

used is translated to Norwegian and collected from the ESES – exercise Self-Efficacy Scale. 

ESES is validated in a sample of 368 individuals with spinal cord injury (Kroll, Kehn, Ho & 

Groah, 2007). Findings indicate that the ESES is a reliable instrument with high internal 

consistency and scale integrity (Kroll et al., 2007). This questionnaire might is also be suitable 

for children and adolescents with CFS/ME, but it is necessary with small modifications to 

more precisely target adolescents with CFS/ME 

2.8 Ethics 
A well-designed study is needed to be sure that a sample such as young CFS/ME patients has 

the ability to participate without being exposed for harm. Research interventions for this 

population are challenging, especially because of vide diagnose criteria that cause 

heterogeneity in the patient group. There are still much in the field of CFS/ME which is not 

completely understood and cause challenges for a researcher. Ethical concerns are especially 
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important for this population. As a researcher, there is a responsibility to consider the ethical 

issues involved in own research (World medical association [WMA] 2013). Ethical judgment 

is necessary in order to carry out a research study. Different ethical principles are made 

concerning different research areas, for instant medicine, health or exercise. The choice of 

method and participants decide which principle to follow. Young CFS/ME patients are 

considered as a vulnerable group (WMA, 2013). When doing research on vulnerable groups, 

it is necessary to be aware of the professional guidelines of considerations.  

In Norway, researcher must conduct according to the principles of the Declaration of Helsinki 

and apply to the Research ethics committee (REC) and/or Norwegian Social Science Data 

Services (NSD) before starting the research (Ruyter, 2009). REC or NSD will always have the 

final decision if the research is acceptable and not harmful for the participants. The most 

essential task of the researcher is not to harm the participant and it is seen as the bedrock of 

medical ethics. Research and literature give us adequate knowledge when conducting an 

intervention, but what when adequate knowledge is deficient? The research field of CFS/ME 

is complicated and confusing. However, the complexity of CFS/ME needs more investigation 

to secure quality treatments which improve the patients daily functioning. The inadequate 

evidence in safe methods, due to both research and treatments should be an ethical concern 

before conducting research on young CFS/ME patients. When the knowledge is not adequate 

enough, the clinical experience of therapists and doctors can be helpful in conducting a 

research project that is not harmful for patients. In order to investigate young CFS/ME 

patient’s activity level and self-efficacy for being physically active without taking any risk of 

harm, this master thesis collected data in cooperation with a rehabilitation institution 

conducting a larger pilot study. Investigate self-efficacy as an assessment tool during an 

evidence-based treatment, tailor-made for young CFS/ME patients by a specialist team is 

conducted. Observation of patients over time might give important information about 

improvements and effects from treatments and in the same time not harmful for the patients. 

However, the feasibility of the design and method is an important part of this master thesis.  

REC and NSD controls the research that is performed. They will decide if the research is 

necessary, beneficial and not harmful for the participant. When the participants include 

children and adolescents, it is some challenges we need to address. First, the study method 

must be appropriate for these participants, and the consent should be given to both the 

adolescents and the parents. Participants have rights to be informed about what they are 

participating in, and the reason for the investigation (Harris & Atkinson, 2009). Informed 
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consent is obligatory and should contain aims, method, sources of findings, conflicts of 

interests, anonymity etc (WMA, 2013). The parental consent is required, but a parent cannot 

consent on behalf of the participant. The adolescents should also get full information about 

the research, volunteered participation and that they can withdraw at any time.  It is the 

researcher’s responsibility to provide information in the sense that is understood by the 

adolescents. Ethical guidelines should overweight the research itself (Harris & Atkinson 

2009). CFS/ME is an illness where little or very little exposure can cause worsening of 

symptoms and this should be considered when deciding the research method and design.  
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3. Research question and Hypotheses  
The aim of the present thesis was to investigate self-efficacy for being physically active as an 

assessment tool in treatments for young CFS/ME patients. The complicated procedure in 

development of a main research question was not an easy task. Many directions and 

possibilities were suggested, but with a lack of theory this was a complicated procedure. The 

main research question is;   

“Can self-efficacy influence participation in physical activity for young CFS/ME patients?” 

The suggested model (Figure 2.2) was used during the research to investigate patterns in PA 

and self-efficacy, and how it might affect each other. In addition there were also investigated 

if there were any relationship between the variables. The hypotheses are expected results of a 

study or experiment (Thomas et al., 2005). The hypotheses are used to create structure in the 

research. An essential feature of a hypothesis is that it is testable. In statistical hypothesis 

testing two hypotheses are compared, these are called null hypothesis and the alternative 

hypothesis.  

3.1 Operationalization  
Self-efficacy is the person’s judgment of their capability to perform a behavior or activity. In 

this thesis, the behavior of performance is PA. PA is any bodily movement produces by the 

skeletal muscles which increase energy expenditure. Young CFS/ME patients are in current 

study a term which includes patients between 15-25 years of age which are diagnosed with 

CFS/ME in specialist healthcare services. For children and adolescents the Jason (2006) 

pediatric criteria are recommended for use in Norway. Importantly, for adults the Fukuda 

definition (Fukuda, 1994), or the CCC (Carruthers et al., 2003) are recommended 

(Helsedirektorated 2014a). Exact which diagnostic criteria that have been used are not known. 

Only patients with mild to moderate degree of CFS/ME are included in present thesis.    

3.2 Statistical Hypothesis testing  

3.2.1 Hypothesis 1  
Perceived self-efficacy for being physically active, increase after the participants receive 

treatment at CS. 

- Hypothesis (H0): There is no change in perceived self-efficacy after treatment at CS. 
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3.2.2 Hypothesis 2 
PA increases after the participants receive treatment at CS. 

- Hypothesis (H0): There is no change in PA after treatment at CS. 

3.2.2 Hypothesis 3 
There is a positive correlation between perceived self-efficacy and PA.  

- Hypothesis (H0): There is no correlation between self-efficacy and physical activity 

level  
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4. Method 
Empirical research describes data that is based on objective observations. The use of the 

empirical method can provide important knowledge but it is necessary to be aware of possible 

limitation. In this chapter I will describe the choice of design and method used for answering 

the research question and hypothesis. In addition, the possible limitations and threats to the 

validity of the thesis will be described.  

4.1 The Overall Pilot-Study  
This thesis has taken part in an ongoing pilot-study investigating recovery and improvements 

in young CFS/ME patients after receiving a 4-week inpatient multidisciplinary CFS/ME 

treatment. The pilot-study is conducted in a real life setting at CS, a rehabilitation institution 

in Norway with a longitudinal design. CS started the 4-week CFS/ME treatment programme 

for children and adolescents diagnosed with CFS/ME in 2008. Recently there has been an 

increased interest in the field of CFS/ME, but there is still a lack of adequate knowledge in 

many areas. One area where there is little consensus among researchers is which treatments 

provide the best results, and what kind of result are aimed for. Do the patients improve or 

recover, is it harmful or safe? More understanding and research are needed in order to help 

patients in the best possible manner. There exists little research about treatments, 

improvements and recovery, especially, in pediatrics and young CFS/ME patients. Hence, CS 

is now conducting a pilot-study that aims to answer the following question; 

 

“Do children and adolescents with CFS/ME achieve prolonged recovery by attending 

a tailor-made multidisciplinary rehabilitation treatment at Catosenteret?" 

 

The pilot-study is conducted to evaluate feasibility of design and method chosen to investigate 

treatment outcomes and improvements in the patients after the 4-week rehabilitation 

treatment. A longitudinal design is chosen to measure long-term changes up to 1 year after the 

rehabilitation treatment. The pilot-study gives the opportunity to conduct a larger, control trial 

when evaluation of design and method are reached.  

4.1.1 A 4-week Multidisciplinary Treatment  
The rehabilitation institution is organized around a multidisciplinary treatment team. The 

treatment team works together with the patient to achieve the best possible level of 

functioning, increase degree of coping and improved QOL. The philosophy at CS is built 
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upon concepts and beliefs associated with the biopsychosocial model, whereas biological, 

psychological and social factors play a significant role in CFS/ME. CS believe there is a link 

between the state of mind and the individual’s health, but they also emphasize biological 

conditions based on PNI. They emphasize the theory that there is an ongoing immune 

response perhaps due to viral infection also supported by VanElzakker (2013). Based on the 

biopsychosocial model and PNI, CS has developed a tailor-made treatment programme for 

young CFS/ME patients. The treatment facilitates self-determined forms of motivation. They 

encourage effort and provide opportunities for activities and sport. Both occupational and 

leisure time PA is a main part of the treatment. CS has chosen to use the term GAT in their 

treatment rather than the term GET. GAT is more related to “activity management” described 

in the guidance from NICE (2007). Different activities concerning the individual limitations 

are selected, adapted and graded in the therapy to promote health and well-being. GAT is a 

goal-oriented and person-centered approach tailored to the needs of the person with CFS/ME. 

The therapy includes establishing a baseline, where specific activities need to be increased or 

decreased in relation to the individual’s own limits and goal settings. Short bouts of PA with 

low intensity and guided systematic rest periods throughout the day are encouraged. The 

patients have the opportunity to take part in different sport and activities such as horseback 

riding, climbing, kayaking, hiking etc. But the main aim is the ability to resume a normal life-

style with a balance between rest and PA.  

All the CFS/ME patients develop an individual activity plan together with the treatment team. 

The activity plan is a tool in order to achieve control and balance between their occupational 

and leisure time PA. The activity plan is a fundamental part of the treatment at CS which the 

patients also bring with them for further development when they return home. When 

completing the 4-week rehabilitation treatment there is arranged cooperation with an external 

therapist from the home town. The activity plan is for the patients to bring with them back 

home for further development and adaption to their life-style.  

The treatment at CS is individualized, but the patient is also part of a group. The CFS/ME 

group normally consists of 6-9 patients which. The patient group provides an opportunity to 

meet others in the same situation, and can be used for group conversations and to share 

experiences. The group gives the patient an opportunity to socialize, since some of the 

patients may have been house-bound for a longer period. The group treatment is important for 

the development of social skills. Coaching and guidance of coping strategies are performed at 

an individual level but also in the group. Patients undergo treatment primarily in the daytime, 
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in addition to two evenings during the week. Schooling and education are offered at CS. 

Every morning during the week (except weekends) the patients meet up in lessons, with the 

possibility for individual adjustments. 

The rehabilitation stay is developed for young CFS/ME patients between 10 and 25 years of 

age with a mild to moderate degree of CFS/ME. Their functional level should indicate ability 

for participation in GAT. Before attending CS, the patients must undergo extensive diagnostic 

assessment in primary and/or specialists services, where the pediatric criteria from Jason 

(2006) are mostly used. The application process has to go through the Regional Health 

Authority for South-Eastern Norway (RHA). If the patient is under 16 years the parents must 

be present, however the parents or siblings are encouraged to participate during the treatment 

for all the patients.   

4.1.2 Data collection  
The baseline data collection started in September 2014 and has included 4 groups. The 4 

groups which were included attended CS for 4 weeks in the time period September 2014 – 

January 2015. Assessment tools that are included in the pilot-study for a quantitative data 

collection are the Adolescent Sleep Wake Scale, self-efficacy scale (SES), Chalder Fatigue 

Questionnaire, Coop Wonca charts and Activity diary. The data collection is illustrated in 

Figure 4.2. Baseline measurements were collected one week before the participants attended 

CS for treatment (TP1). In the last week of the treatment at CS, the next data collection was 

performed (TP2). Then a follow-up 12 weeks after received treatment (TP3), and 1 year after 

received treatment (TP4). Since the pilot-study is an ongoing project the data material at TP4 

is not yet collected and not used in this master thesis. The final report from the pilot study will 

be published in January/February 2016. This master thesis took part of the pilot-study from 

the beginning and prepared the SES as an assessment tool and outcome variable of self-

efficacy for being physically active. The SES as an assessment tool is investigated, in addition 

to objectively measured PA in this thesis. Examination of change over time as well as 

feasibility of method and design with regards to a vulnerable patient group is performed.  
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Figure 4.2: Timeline which shows the data collection time points (TP) from baseline (TP1), last week at CS 

(TP2), 12 weeks after received treatment (TP3) and 1 year follow-up (TP4). TP4 is not yet conducted and will 

not be used in this thesis. This is therefore  illustrated with a more transparent marker on the arrow.   

4.2 Purpose and design  
Objectively measured PA is not performed in previous research in young CFS/ME patients, 

nor has self-efficacy. Hence, the purpose of current master thesis was to test feasibility of SES 

for being physically active as part of the pilot-study, and if self-efficacy can influence 

participation in PA for young CFS/ME patients. Design of the research is a longitudinal pilot 

intervention study. The longitudinal design allows data collection from the same participants 

over a longer time period and is a type of observation study (Thomas et al., 2005). Because of 

time limitations, this thesis only includes the data collection until 12 weeks after the treatment 

at CS. There are some methodological issues that need to be considered due to a longitudinal 

design alongside the time required. I will quickly go through some issues regarding current 

design.  

One of the most common issues is unrepresentative scores, called outliers and occur in all 

research, but are particularly problematic in longitudinal research (Thomas et al., 2005). 

Outliers may occur when there is lack of attention or motivation to do the task, or if there are 

other distractions. Unrepresentative scores can be an issue in current design. The participants 

may have been distracted when they performed the questionnaires at home (TP1 and TP3). 

Another concern might be if the participants had a bad day with symptoms such as headache, 

muscle pain and fatigue and spent less attention to answer the questionnaire. Bad mood or 

lack of motivation to answer the questions can also cause unrepresentative scores. Concerning 

the PA measurements, unrepresentative scores because of attention or motivation are less 
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likely since the participants wear the device on the wrist with little effort. However, they 

might have taken it off causing less wear time. Another concern due to unrepresentative 

scores in current research is the “Hawthorne effect”. The participants might change their PA 

behavior as they know they are being observed. The Hawthorne effect is investigated in 

previous studies and increased activity pattern is observed the first day but seems to come 

back to normal following days (Mattocks, et al., 2008). To control for this effect the first day 

of recordings is not used in the analysis. Unclear semantics can also be an issue, meaning that 

words used to explain a task need to be appropriate and understandable for the participants 

attending the research (Thomas et al. 2005). Identical instruction for all participants is a 

standard rule, but in some cases it might be necessary for more explanation for children than 

for adolescents. Since the participants include children, adolescents and young adults the 

information of the task was explained in a simple manner so that all participants could 

understand. In addition the task in the questionnaire for self-efficacy was given with practical 

examples. Written information in how to use and charge the device to measure PA was given 

at all TPs (Appendix 5). The project leader also followed up all participants by phone calls 

before and after the data collection took place.  

A longitudinal design with more than one data collection may increase the possibility of 

dropouts (Thomas et al., 2005). When investigating patients or clinical trials, health problems 

might occur during the intervention or study period and should be considered before starting 

the research project. The participants in this sample have CFS/ME of mild to moderate 

degree, but dropouts caused by health problems or other factors might occur. Since the thesis 

also includes only 3 TPs the risk of dropout is reduced. A recent study from Dougall and 

colleagues (2014) investigated dropout rates from CFS/ME patients included in the PACE 

trial (White et al., 2011). Negative health events affecting eyes, nose and throat were reported 

by 54% of the participants. 46% of participants reported health problems attributed to 

CFS/ME, and a small number had gastrointestinal, psychiatric/psychological and 

musculoskeletal health events (Dougall et al., 2014). There were no serious health related 

events associated with either CBT or GET, but “pacing” was associated with more frequent 

deterioration in physical functioning. The authors also stated that if the patient had more 

symptoms associated with CFS/ME, as a more severe degree it predicted health problems in 

general and a diagnosis of depressive disorder at baseline predicted increased health problems 

(Dougall et al., 2014).  
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Lack of reliability is when the participants do not have reliable performance and is especially 

an issue when testing younger children. This should not be an issue in this thesis, where there 

is no specific testing of performance. PA is measured objectively during 8 days. However, if 

they change behavior due to the test there will be lack of reliability. The participants were 

asked to act/perform normally during the measurement period. They were also told about the 

importance of them to act as normally as possible to provide accurate information of their 

situation and future treatments. 

4.3 Ethics and Procedure   
The regional Committee for medical Research Ethics and the Norwegian Social science Data 

Service approved both the pilot-study (Appendix 2) and this master thesis (Appendix 3). 

Young patients with CFS/ME who were offered a rehabilitation stay at CS during the autumn 

of 2014 were invited to participate in the research. The ones that accepted the invitation were 

given informed consent and additional information about treatment, the pilot-study and the 

master thesis (Appendix 1). The participants gave written consent before taking part in the 

research, and informed about their right to withdraw from any part of the data collection at 

any time. The assessment tools used in this thesis included the SES which is a paper-and-

pencil questionnaire administration of self-efficacy (Appendix 4), and objectively measured 

PA from 3 time points (TP) see Figure 4.2. All data materials used in the current study are de-

identified. The name and other characteristics serving to identify a person have been removed 

or replaced with a number. Indirect personal information is categorized into broad categories 

such as age interval etc. rather than exact age of the participants. The project leader, who has 

the responsibility for correct and proper compliance of the legislative provisions on data 

security and internal control, is the only one who can identify individuals through the separate 

list of names and other information.  

4.4 Measurements  

4.4.1 Self-efficacy 
Bandura (2006) has developed guidelines for constructing efficacy measures. These include 

domain specification, gradation of challenge, content relevance, response scaling, phrasing of 

items, item analyzing, minimizing response bias and validation. I will further go through 

some of those pertinent for this thesis. Self-efficacy items are collected from the Exercise 

Self-Efficacy Scale (ESES), which was used in a PhD thesis conducted at the Norwegian 

school of sport science (Sæbu, 2011). They investigated PA and motivation in young adults 

with a physical disability and translated the self-efficacy scale to Norwegian. An example of 



52 
 

an item is “I am confident that I can be physically active no matter how tired I feel”. Response 

where given on a ten point scale ranging from Not true (1) to always true (10). In this thesis 

small changes of the items were done to more precisely target young CFS/ME patients 

(Appendix 4). In total 14 questions were chosen with the aim of covering self-efficacy for 

being physically active.   

Efficacy beliefs that are specific to particular domains of functioning are stronger predictors 

of behavior than global expectations (Bandura 2006). I have chosen to use PA in all items and 

some barriers concerning CFS/ME that might affect PA behavior. The items are built upon 

their confidence in their capability of performing PA in everyday life. A compressive 

assessment of all that is needed to succeed will produce a more predictive efficacy than just 

one aspect of the behavior (Bandura, 2006). Therefore multiple items (n 14) rather than a 

single item are used in current study. Ensuring that efficacy measures and 

performance/behavior measures are concordant is necessary (Bandura, 2006). Small 

corrections of chosen items where done to more precisely target young CFS/ME patients and 

their barriers to PA behavior. Strength of self-efficacy was measured on a ten point scale 

ranging from Not true (1) to always true (10) and all questions started with “I am confident 

that I can…” The items reflected physical, psychological and practical barriers for being 

physically active. The highest possible sum score at SES is 140 and lowest is 14, the higher 

score the stronger the self-efficacy and vice versa.  

4.4.2 Physical Activity 
PolarLoop (PL) which is one of the newly-developed activity trackers available on the market 

was used to assess PA both as “upright activity” and moderate to vigorous activity (MVPA). 

PL is a small lightweight device that is placed on the wrist and it captures movements in three 

dimensions. Polar has used an unknown method concerning executions to transfer the 

movement frequency into activity intensity and analyzed in 30 seconds epochs using a 1-5 

minute time window (Virtanen, 2014). Intensity of activities is calculated into metabolic 

equivalents (MET’s) taking into account the age, height and weight of the individuals. 

Performed activity is categorized into six activity levels: Non-wear, Sleep/rest, Sitting, Low, 

Medium and High (See Figure 4.3). MET values in the different activity levels are set to low 

(1.8-3.5 MET’s), medium (3.5-6 METs) and high (>6MET’s) more details is found in the 

Polar report written by Virtanen (2014). In addition amount and type of movements are 

registered and transferred to estimation of steps in 60 seconds time epochs, but steps as an 

outcome variable is not used in this thesis. PL includes the internet service Polar Flow. All 
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data analysis is uploaded from PL to created profiles for all participants on Polar Flow. Data 

is displayed as total minutes performed in PA or inactivity divided into the given activity 

intensities (Figure 4.3). 

 
Figure. 4.3: Picture from the website Polar Flow after uploading activity from Polar Loop. The figure shows the 
given activity intensities from polar, and the information given from recorded activities at the following  internet 
service PolarFlow.  

The participants used PL consecutively for 8 days at all TPs. One day is a 24 hour recording, 

including nighttime and sleep. If there were days without recordings, they were excluded from 

the analysis. In addition, the first and the last day of recorded data were excluded to control 

for bias. The outcome variable used in this thesis is minutes/day in upright activity (Low, 

Medium and High). According to Bell and Bell (2010) upright activity is a reasonable and 

informative variable concerning CFS/ME. MVPA are commonly used in the literature, and 

provide information possible to compare with the PA guidelines (WHO, 2010). Hence, this 

variable is also included in analysis. MVPA include minutes performed in Medium and High 

activity intensities given from PL (Figure 4.3).  Importantly, counts/minutes are not available 

in the recording given from PL therefore the possibility to compare current results with other 

objectively measured PA is limited. Wear time of PL was analyzed as such. How many hours 

of wear time the participants used PL per day. This was conducted to control for little wear 

time or empty days of recording.  
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4.5 Validity and Reliability  
The validity and reliability in the research method and the assessment tools are essential for 

the findings and the researcher’s conclusion. Quality of the research depends upon the validity 

of the scientific method, and the ability to scientifically answer the questions of interest. 

Validity is defined as the degree to which a test or instrument measures what it is supposed to 

measure (Thomas, Nelson & Silverman, 2005). An integral part of validity is reliability and is 

understood as consistency or repeatability of a measure. The results from a test can be reliable 

and not valid, but never valid and not reliable. Cook & Campbell (1979) has identified four 

important threats to validity when doing research. This is statistical-, internal-, construct- , 

and external validity. The threats to validity and issues in current method are further 

described.   

4.5.1 Statistical validity  
Probability statements are often used to describe the confidence in the statistical findings. The 

p-value is commonly used to say if the results are statistically significant. If the P-value is 

<0.05 the difference or relationship of this size or result would be expected less than 5 times 

in 100 (Thomas et al., 2005). Level of probability is often sat before the research and is called 

alpha (α). In behavioral research this is normally 0.5 or 0.1 (Thomas et al., 2005). But might 

also be higher concerning the aim of the research. Alpha is used to control for type I error. 

There are two type of error a researcher may make, type I and type II error.  

- Type I error is to reject the null hypothesis when the null hypothesis is true    

- Type II error is retain the null hypothesis when the null hypothesis is false    

The chance of error still exists but with α they are specified. Type II error is controlled by 

beta (β) and has a relationship with α. When α is sat increasingly smaller, β becomes larger. 

Therefore it is necessary to decide which type of error that is most important to avoid. Is it 

more important to avoid concluding that self-efficacy is an important assessment tool when 

self-efficacy is not an important assessment tool for young CFS/ME patients when it in reality 

is (type II).This is not easy to decide, when wanting to avoid both types of error.  

In addition to reporting the significance of the results the “meaningfulness” of the difference 

between two means can be estimated. This can be done by giving the effect size (ES), which 

is the standardized value that is the difference between the means divided by the standard 

deviation also called delta, ES = (M1 - M2)/SD (Cohen, 1969). M1 is the mean of one group, 

while M2 is the mean of a second group, which SD to use is discussed in the literature but 
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commonly a pooled SD is suggested (Thomas et al., 2005). The ES can then be compared to 

guidelines for behavioral research suggested by Cohen (1969).  

- < 0.2 is small 

- 0.5 is moderate 

- > 0,8 is large 

Power is another concept in statistic, the greater the power the more likelihood for detecting a 

real difference or relationship (Thomas et al., 2005). The size of the sample is extremely 

influential on power (Thomas et al., 2005). If number of participants increase the power 

increase. It is possible to estimate the sample size needed to reach a specific power and to 

identify an important effect. To estimate the sample size a pilot or previous research must 

have been conducted. There is no previous research in current field of interest and the ES is 

not known. However, an estimation guess is performed out of interest.   

Alpha could be set to .05 to avoid type I error. Cohen (1988) suggest that in behavioral 

research the seriousness of type I to type II error should be in a 4-to-1 ratio. Beta is therefore 

.20 which control for type II error. Power is 1 – beta, which gives 0.8 and is commonly 

accepted as an appropriate power in behavioral research (Thomas et al., 2005). A large sample 

size in current population is difficult to gather, as well as dropouts need to be considered so 

20 participants in current design are reasonable. If a moderate ES (0.5) is decided 20 

participants with an alpha of .05 and a moderate ES of 0.5 would give a statistical power of 

.30 according to tables given in Thomas et al., (2005). Current study would therefore have a 

30 percent chance of detecting a real difference. This was expected, a small sample group 

affect the power. Expected ES are normally based on previous research, and current design 

does not include any control group, estimation of the prevalence of young CFS/ME patients is 

also poor. Estimation of sample size to detect a real difference is therefore not making much 

sense. When using a dependent t-test (repetitive measurements of the same group of 

participants) the effect could be given in percent, but also estimation of the ES. Subtracting 

the pretest from the posttest and divide it on the pretest SD would give an estimation of the 

ES and meaningfulness of the results and can be used for future research. Since self-efficacy 

as an assessment tool as well as objectively measured PA is not investigated in earlier studies 

the feasibility of the research is a main part of this thesis, and the overall pilot-study. 
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4.5.2 Internal validity  
Internal validity is about the ability to prove causality, if the conclusion made accurately 

reflect the variables investigated, and not something else. This is especially important in 

experimental research where elimination of the possibility that anything else than the 

independent variable caused the change in the dependent variable. A longitudinal design has 

the aim to investigate the change in variables in the same group of people over more than two 

TPs. Considerations about other extraneous factors which can influence the results are 

important for the conclusion. History is one of the threats to internal validity identified by 

Campbell & Stanley (1963) and is important in longitudinal designs as changes can occur 

between the TPs. The treatment for young CFS/ME patients at CS is a multidisciplinary 

individualized approach, which is a real life setting. This made it difficult to standardize the 

intervention and external factors. In longitudinal designs it is nearly impossible to stop 

external factors such as illness, personal characteristics, psychological mood or societal 

influences. On the other hand, when investigating real life situation these external factors will 

always be part of the participant’s situation to some extent. In this thesis the measurement 

periods are only some weeks apart and the improvements or effects are most likely to be 

because of the multidisciplinary treatment at CS. However, exactly what causes the 

improvements or changes are not known for sure. Maturation is another threat important in 

longitudinal design, but since current study only includes the first three TPs in the pilot-

sturdy, maturation should not be a big concern. Dropout as discussed earlier might be a 

caused by worsening of symptoms or the need of treatment elsewhere. Other threats to 

internal validity identified by Campbell & Stanley (1963) that might be important to consider 

in this thesis is instrumentation.  

Instrumentation threats to the internal validity are caused by the assessment tools. The 

preferred assessment tools can be validated against some criterion. Criterion validity tells how 

well a test or device correlate with a measure that is already validated or accepted in research 

(Thomas et al., 2005). Measures that are used as criterion are often considered as the gold 

standard in its field. For instant DLW is considered as a gold standard for metabolic rate and 

for energy expenditure. These gold standards are often difficult to assess, require a laboratory 

and are expensive. Hence, more easily administered assessment tools are preferred, especially 

in field research. The preferred assessment tool can be correlated against the gold standard to 

secure validity and reliability. Evaluation of the assessment tools is part of the pilot-study but 

more as in the procedure and design. Criterion validity should be acceptable in the SES sins it 
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is prepared from the ESES which is an already used questionnaire in the literature. The ESES 

is validated in a sample of 368 individuals with spinal cord injury (Kroll et al., 2007) and they 

concluded the ESES is a reliable instrument with high internal consistency and scale integrity. 

In addition the SES was tested for internal consistency at baseline with good results (see table 

5.1). Translation was performed by a Norwegian PhD research team (Sæbu, 2011) 

Concerning PL the validity of the device is not adequately performed as far as I know. PL is a 

relatively new developed device not used in research but the method Polar uses is evaluated. 

The “Polar method” is compared to indirect calorimetry which shows less than 0.5 MET mean 

square error (MSE) in activities like sitting, reading, using PC, dusting etc. In activities like 

mopping, moving items, vacuuming the MSE was 0.5-0.75 MET and in activities such as 

football, jogging, running and mowing the lawn the MSE was 1.0-2.0 MET (Virtanen, 2014). 

The method used by PL to calculate MET into kcal has been developed from indirect 

calorimetry as a gold standard in short performances (Brugniaux et al., 2010), and DLW 

technique in longer performance (Kinnuen, Tanskanen, Kyröläinen & Westerterp, 2012). The 

correlation coefficient was 0.86-0.89 regarding the total energy expenditure (Virtanen, 2014; 

Kinnuen et al., 2012).In addition a pilot-test was performed before using PL in this thesis. PL 

was validated against direct observation as a gold standard in everyday PA. The pilot test 

included 5 participants which performed 10 minutes blocks in each activity level described by 

PL (fig. 4.3). The conclusion was that PL is a valid assessment tool with a mean relative 

difference at only 2 percent, but more validation studies are needed. 

Repeated testing is also identified by Campbell & Stanley (1963) to be a threat for the internal 

validity. The participant’s behavior or intellectual growth in the field might be caused by 

repeated testing. Therefore the results might not apply to untested patients. Possible effect 

might occur from the measurements. Participants may change their answers or behavior due 

to the testing. The feeling of self-efficacy is an individual measure where there is no right or 

wrong answer. However, the participants could get an impression of what a socially 

acceptable answer might be. Influences from the other participants or the health therapist 

might also occur during the treatment. In experimental research many of the threats to internal 

validity can be controlled by randomization of participants, placebo or double-blind setups. 

However, when a control group is not conducted, the randomization process and placebo 

method have less meaning. Randomly selection is not weighted in this design for practical and 

ethical reasons. Random assignment can rarely be used in real world settings (Thomas et al. 
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2005). Since this thesis is based on real world setting it was not possible to conduct the 

randomization process, since the participants applied for the treatment.  

This thesis is part of a larger longitudinal design which includes a multidisciplinary treatment 

where many external and internal factors might influence improvements. Observation of 

effects, and health related and functional improvements in the CFS/ME patients after learning 

coping strategies for their illness as well as pattern of interest are more actual in current 

design. Feasibility of procedures, assessment tools, design and method are the main aim and 

not necessarily about cause and effect. Studies are never perfect, completely free from threats 

to the validity, but should aim to reduce the threats as much as possible. When dealing with 

patients where the etiology and pathology of their illness is unknown and the effects of 

commonly used treatments are widely discussed, observation research of real life situations 

might be a place to start. Observation and a humanistic point of view could be beneficial 

before conducting larger RCTs. 

4.5.3 Construct validity 
Self-efficacy refers to an individual’s beliefs in their capability to complete tasks, reach goals 

and/or execute behavior, and plays a critical role in how we think, feel and behave. In 

psychology, a construct is a trait or ability that is based on theories. A construct exist in theory 

and has been observed to exist in practice. Construct validity is the experimental 

demonstration that a test measures the construct it claims to be measuring. It refers to whether 

the operational definition of a variable actually reflects the true theoretical meaning of the 

concept. In this thesis the concern would be whether the SES matches up with the theoretical 

concept of self-efficacy and if PL actually measure PA. Evaluation of the measurement tool is 

essential for establishing construct validity. Correlation can be used to evaluate how well the 

measurement tool agrees with other previously validated tests that measure the same 

construct. This is basically the same issue which concerns instrumentation threats. Construct 

validity can be a threat to validity in this thesis. If misunderstanding has occurred when 

answering the SES, or if the participants answer what they believe is the favorable answer. 

The items in SES are validated in previous literature. However, small modifications are done 

to more precisely target young CFS/ME patients but this should not have affected the 

construct validity. In addition, to define the construct as precisely as possible also called 

operationalization is of importance for construct validity. Precise explanation of the terms was 

given before the participants answered the questionnaire. Concerning PL’s ability to measure 
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adequately measure PA and divide it into the activity intensities was pilot tested before 

current research with good results. However, more validation studies are needed.  

4.5.4 External validity 
External validity refers to the ability to generalize the results of other populations or 

situations. External validity is threatened in four ways identified by Campbell & Stanly 

(1963). Reactive or interactive effects of testing, this means that the pretest may affect the 

results of the treatment. This should not be a big issue in current results since there is no 

favorable answer to the questions asked in SES and answers are given as perceived capability. 

Concerning PA, some participants may want to achieve the same or higher amount of PA at 

posttest and therefore change their normal behavior pattern. Interaction of selection bias and 

experimental treatment, that if a group is selected on some characteristics, the treatment may 

work only on these participants. This may be a threat for the ability to generalize the results in 

current study because the specific sample group. Reactive effects of experimental 

arrangements means that, the treatment only may benefit the participants in an exact setting 

that is used in the research (e.g., in a laboratory) and not in the real world. The treatment at 

CS is individualized and may be only transferable to other individuals in the same setting. 

Multiple-treatment interference is when participants receive more than one treatment, the 

previous or additional treatment may influence. If the participants received any treatment 

elsewhere, they were excluded from the analysis. However, the treatment at CS is a 

multidisciplinary approach where individualized treatment strategies are performed. Current 

sample size is very specific and small, therefore the results from current sample is not 

necessarily possible to generalize in the population. However, other young CFS/ME patients 

may apply to the current results. 

4.5.5 Reliability  
Reliability is the degree to which a measurement tool produces stable and consistent results. 

Standardized procedures of the measurement, the information given and data collection are 

important for the reliability. A correlation coefficient can be used to assess the degree of 

reliability. The coefficient of reliability range from 0 to 1 and reflects the degree to which the 

measurements are free of error variance. The closer the coefficient is to 1 the less error the 

score reflects. Test-retest reliability refers to the test’s consistency among different 

administrations. This is not performed in current study because of the design is including an 

intervention. However, the internal consistency of the items in SES is tested. Cronbach’s 

alpha is a coefficient of reliability, or consistency and is commonly used in psychometrics 
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such as self-efficacy. In current master thesis, Conbach’s alpha was used to measure the 

internal consistency of the items in the SES. Since all of the items (n14) in the SES measures 

self-efficacy the internal consistency should be high. A commonly accepted rule of describing 

internal consistency is that 0.6 -0.7 is acceptable, 0.7 – 0.9 is good, and >0.9 is excellent. The 

Conbach’s alpha results for SES are listed in Table 4.1. The alpha was over 0.8 at TP1 which 

indicates a good internal consistency, in addition at TP2 and TP3 the Conbach’s alpha was 

over 0.9 which is excellent. When looking at the item total statistics (data not shown) it did 

not seem that removal of any of the 14 items would give a higher internal consistency. 

4.5.6 Other issues or advantages 
Because longitudinal studies involve repeated measures the management of the data is 

sometimes complicated. Data for each individual participant have to be linked, and dropouts 

during the research are problematic causing loss of data material. Loss of participants can 

affect any research but is particularly more likely in longitudinal designs. Even the whole 

sample group can be lost if the research lasts for a longer period, especially when dealing with 

patients of any kind. Attrition or dropouts is a risk that must be taken in the ability to conduct 

a longitudinal design. However as chosen in this thesis a shorter research period might reduce 

the risk of dropouts but still give a descriptive insight of the results. Comparing the patients 

with their “earlier selves” allows detailed information about improvements and outcome 

variables and might be a big step of developing knowledge in CFS/ME and to more 

appropriate understands about the young CFS/ME patient.  

4.6 Statistical analysis    
Statistical Package for the Social Sciences (SPSS) version 21 was used for the statistical 

analysis. In addition to SPSS, Microsoft Office Excel 2010 was used to make charts and 

tables. The total mean for the sum score was calculated for analysis, in addition to the mean 

score at each question. SD is used to measure how much variation it is in the distribution, low 

SD means values are close to the mean, while high SD indicate that the values are more 

spread out. Because of a high variation in the score, median (the middle value) and range 

(minimum-maximum) is also given for most analysis. Is the effect or relationship of interest 

reliable, is it significant? And how strong is the effect or relationship of interest? Statistics are 

used to describe data, determine relationships among outcome variables and to test for 

differences among groups. A common procedure in research is hypotheses testing, where the 

statistical test will tells whether to reject or retain the null hypothesis (H0). H0 hypothesis are 

usually the opposite of the statement of interest and commonly takes form as “no difference”. 
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Correlation is a statistical technique used to determine the relationship between two or more 

variables, for instant self-efficacy and PA. The degree of relationship between these variables 

is of interest. If self-efficacy increases, does PA increase? Another interest could be if self-

efficacy could act as a predictor for the level of PA. The coefficient of correlation is a 

quantitative value of the relationship which range from -1 to +1. A perfect positive correlation 

as a value of +1, a perfect negative correlation has a value of -1, while 0 is no correlation at 

all. Importantly, cause - effect is established by theory, logic, and the total experimental 

situation (Thomas et al., 2005). Hypotheses testing and correlation in this thesis is conducted 

to establish if there is any change in the variables over time, and if there is any relationship 

between the variables. However, patterns of change and possible improvements, in addition to 

feasibility of method and design are emphasized in this thesis rather than only cause-effect 

established by statistical significance. Researchers often expect that evidence or the results 

should support the alternative hypothesis (the one of interest). Hypotheses can be one- or two 

tailed, two tailed statistical test can be used when the effect can go in both directions such as 

in this thesis; there is no change in self-efficacy. Rejection of this H0 hypothesis can be 

caused by both a negative or positive change in self-efficacy, and a two-tailed test should be 

used. To decide which statistical tests to use, the sample characteristics and distribution 

should be investigated.  

4.6.1 Distribution of the data 
Normal distribution assumptions for statistical analysis need to be considered in order to 

decide whether to use nonparametric or parametric statistical tests (Thomas et al., 2005). A 

normal distribution means that the outcome variables take place around the mean, and tails off 

symmetrically away from the mean (Gaussian distribution/bell curve). The mean, median, and 

mode present the center of the distribution where ± 1 SD from the means include 68% of the 

scores, ± 2 SD from the mean include 95 % while ± 3 SD includes 99% of the scores (Thomas 

et al., 2005). The distributions mean, skewness and kurtosis coefficients should be calculated 

in order to determine distribution of the data. Skewness describes the direction of the hump of 

the distribution curve, and the direction of the tail. Kurtosis is a description of the vertical 

characteristics of the curve showing the data distribution (Thomas et al., 2005). It is usually 

required that normal distributed data has values of skewness and kurtosis within +/-2 (Hair, 

Anderson, Tatham & Black, 1995). However, there is also literature which accepts values of 

skewness within +/- 3 and kurtosis within +/-10 as normal distributed data (Kline, 2005). If 

the skewness and kurtosis exceed the recommended values it may decrease the reliability of 
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the results and one should consider removing some of the extreme values. The skewness is 

more important to secure reliability (Thomas et al., 2005). If the data do not meet the 

assumptions required to perform parametric tests, it is necessary to use nonparametric 

statistical tests (Thomas et al., 2005). In the current data, analysis of the skewness and 

kurtosis were performed at all TPs listed in Table 4.1.  

Table 4.1: Results from the Shapiro-Wilk test (p-value), Skewness and kurtosis performed on all data set used 
for analysis. In addition the Conbach’s alpha (α) is given for the self-efficacy scale.  

 Shapiro-Wilk test Skewness Kurtosis Cronbach’s α 
SES TP1 .04* -.24 -1.37 .86 
SES TP2 .82 -.19 -.58 .91 
SES TP3  .51 -.45 -.85 .92 
Upright Activity TP1 .05* 1.13 1.00 - 
Upright Activity TP2  .61 -.29 -.09 - 
Upright Activity TP3 .59 -.17 -.90 - 
MVPA TP1  .01* 1.62 3.37 - 
MVPA TP2  .01* 1.39 2.20 - 
MVPA TP3  .03* .77 -.79 - 
Note: * p<.05 

The skewness and kurtosis was within +/-2 at all TPs for the SES data. For upright activity 

and MVPA the skewness was within +/-2, but the kurtosis is >3.The skewness is within +/-2 

in both upright activity and MVPA, but the kurtosis is >3. The skewness which is the one that 

has a high impact on reliability is within the recommended values of Hair and colleagues, and 

the kurtosis is within the recommended values from Kline (2005). The Shapiro-Wilk test was 

used to test if the data were normally distributed (Shapiro & Wilk, 1965; Razali & Wah, 

2011) listed in Table 4.1.The H0 hypothesis in this test for of normality, is that the data are 

normally distributed. When the test is significant (p<.05) it means the data is not normally 

distributed and the Ho is rejected. In addition a visual inspection of the histogram and normal 

Q-Q plots was performed. The Shapiro-Wilk shows that both SES and upright activity at TP1 

are significant, meaning they are not normally distributed. Significant values are also seen in 

MVPA at all TPs. This is also seen with a visual inspection of the histogram and normal Q-Q 

plots. A small sample size reduces the probability for normally distributed data in addition to 

outliers. There did not seem to be any outliers in the data set, but values are spread out from 

the mean. Due to the data sets which were not normally distributed and a small sample size 
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nonparametric statistic is used in this thesis. Nonparametric statistics make no assumptions 

about the probability distributions of the variables and are used for the statistical analysis.  

In the hypotheses testing, the differences between the TPs were tested with t-test for 

dependent sample, using the nonparametric alternative Wilcoxon’s matched pairs test. To test 

if there were any relationships between self-efficacy and PA variables the Spearman R (Siegel 

& Castellan, 1988) were used given as correlation coefficient and if it was significance. The 

total mean for the sum score was calculated for analysis, in addition to the mean score at each 

question. SD is used to measure how much variation it is in the distribution, low SD means 

values are close to the mean, while high SD indicate that the values are more spread out. 

Because of a high variation in the score, median (the middle value) and range (minimum-

maximum) is also given for most analysis. 
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5. Results 
In this chapter the results will be presented. First, it is shown an overview of the descriptive 

statistic, and the important characteristics. Secondly, results from the Wilcoxon Signed Rank 

Test are presented showing change over different TPs in both SES and PA, findings 

concerning research questions and hypothesis will be presented.   

5.1 Descriptive Statistic 
In total, 25 participants accepted the invitation to partake in the study. Unfortunately, one 

participant had to drop out during TP2 because of psychological problems, and treatment 

elsewhere. Therefore, 24 participants were included for analysis in current study. There were 

more females (n = 19) than males (n =5) and the age of the participants ranged from 15-24 

years of age (mean 17, 83 SD ± 2). All 24 participants completed the SES at all three TPs. 

The score in SES is given as the sum of all answers ranging from 1-10 (n14), giving a 

maximum score at 140. The mean (±SD) and the median (max/min) for the participants are 

listed in Table 5.1 for all TPs. The mean score in SES is relatively high at TP1 but increases at 

TP2 which indicates a stronger self-efficacy. There is a decrease in the mean score from TP2 

to TP3 indicating a weaker self-efficacy 12 weeks after the participants received treatment. 

The PA recordings were divided in upright activity and MVPA. The participants wear time of 

PL was calculated. At TP1 there was two participants with unreliable data, one had recordings 

only during the weekend, while the other did not have recordings at all of unknown reasons. 

After excluding the unreliable data, 22 participants were included for further analysis. From 

visual inspection and calculations there were not much difference between the week days and 

the weekend. Therefore conclusion was made to use 3 days from the week and 1 day for the 

weekend was used for the mean analysis (Tue, Wed, Fri and Sat). The same days were used at 

all TPs. The included participants for the PA analysis, fulfilled to have more than 4 hours of 

wear time at TP1 (Appendices 7). At TP2 and TP3 there were more days with less wear time 

and some of the participants had days with only 4 hours. In the interest of keeping as many 

participants as possible for analysis who recordings during the days decided were included. 

All the 22 participants were also included for TP2, but at TP3 there was in total 4 more 

participants whom had to be excluded from the analysis, in total 18 participants were included 

for analysis at TP3. At TP1 the participant’s mean time in upright activity was, 4 hours and 25 

minutes, where 35 minutes (±26) was in MVPA. At TP2 the mean time spent in upright 

activity was 4 hours and 33 minutes, where 38 minutes (±23) was spent in MVPA. At TP3 

mean time in upright activity was 4 hours, where 32 minutes (±24) was in MVPA.  
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Table 5.1: Central tendency of SES, Upright activity and MVPA at all TPs given in mean ± SD and median 
(min-max). Wear time of polar loop are listed as hours. 

 Mean (Score± SD) Median (Range)   Wear Time (Hours) 

SES    

TP1 (n=24) 92 ± 1.50 102 (60 – 128) --- 

TP2 (n=24) 99 ±1.55 101 (56 – 136) --- 

TP3 (n=24) 95 ±1.68 97 (50 – 131) --- 

Upright activity    

TP1 (n=22) 265 ± 90 258 (154-499) 23 (SD ± 2.20) 

TP2 (n=22) 273 ± 76 283 (104-422) 22 (SD ± 4.12) 

TP3 (n=18) 240 ± 80 231 (99-359) 22 (SD ± 4.27) 

MVPA    

TP1 (n=22) 35 ± 26 29 (6-118) 23 (SD ± 2.20) 

TP2 (n=22) 38 ± 23 35 (11-104) 22 (SD ± 4.12) 

TP3 (n=18) 32 ± 24 21 (3-81) 22 (SD ± 4.27) 
Note: The highest achievable score in SES is 140. Each question (n14) has a score which range from 1-10, 
higher score indicate a greater self-efficacy in the domain of physical activity (PA) 

5.2 Change in self-efficacy (Hypothesis 1) 
The hypothesis “Perceived self-efficacy fort being physically active increase, after the 

participants receive treatment at CS” was tested in the purpose to accept or reject the null 

hypothesis (no change). To measure if there was any significant change between the different 

TPs the Wilcoxon Signed Rank Test for related samples was used. The analysis from both the 

individual questions and in total are listed in Table 5.2. The analysis shows that there is nearly 

a significant change in SES from TP1 to TP2. The mean score at TP2 had a relative change at 

8.16 percent compared to TP1. This indicates that the participants seemed to increase their 

self-efficacy beliefs in domain of PA after received treatment at CS. 
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Table 5.2: The mean score with standard deviation (SD) and change between the time points (TPs) for all 
questions (Q1-14 in the self-efficacy scale (SES). In addition the total SES mean and changes (p-value) are 
given.   

 Mean score Change 

 TP1 (n24) 
Mean ± SD 

TP2 (n24) 
Mean ± SD 

TP3 (n24) 
Mean ± SD 

TP1-TP2 
P-Value 

TP1-TP3 
P-Value 

TP2-TP3 
P-Value 

Q1 4.92 ± 2.89 5.58 ± 2.41 5.38 ± 2.60 .28 .25 .78 

Q2 6.50 ± 2.32 6.50 ± 2.59 6.79 ± 2.11 1 .60 .61 

Q3 6.67 ± 2.20 7.17 ± 2.39 7.33 ± 2.41 .32 .32 .71 

Q4 8.38 ± 1.91 8.46 ± 1.84 8.63 ± 1.79 .85 .85 .73 

Q5 7.25 ± 2.58 6.88 ± 2.42 7.13 ± 2.49 .54 .79 .75 

Q6 8.13 ± 2.56 8.33 ± 2.30 7.92 ± 2.43 .43 .72 .26 

Q7 8.17 ± 2.44 8.21 ± 1.89 7.79 ± 2.15 .83 .38 .36 

Q8 5.96 ± 2.46 7.13 ± 2.13 6.63 ± 2.02 .04* .49 .10 

Q9 6.75 ± 2.77 7.75 ± 2.01 7.58 ± 2.26 .03* .04* .52 

Q10 5.88 ± 2.46 6.92 ± 2.29 5.96 ± 2.53 .02* .67 .04* 

Q11 6.96 ± 2.55 7.38 ± 2.39 7.08 ± 2.62 .51 .57 .84 

Q12 6.46 ± 2.52 6.92 ± 2.23 6.42 ± 2.76 .36 .92 .28 

Q13 4.00 ± 2.57 5.08 ± 2.32 4.92 ± 2.59 .01* .10 .71 

Q14 5.88 ± 2.68 7.08 ± 2.32 5.46 ± 2.73 .02* .59 .01* 

Sum score 92 ± 1.50 99 ± 1.55 95 ± 1.68 .06 .49 .26 

Note: SES scores range from 1-10, higher score indicate a greater self-efficacy in domain of physical activity 
(PA).* P < .05 

The difference in the individual questions between the different TPs, question 8, 9, 13 and 14 

had a significant positive change (p < .05) from TP1 to TP2. There was one question (Q5) 

which seemed to have a negative change but this was not significant. From TP1 to TP3 there 

was only a relative change at 3.40 percent, showing no significance. This can be explained 
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with a small decrease (not significant) in the mean score from TP2 to TP3, with a relative 

change -4.40 percent. It was only Q14 who had a significant negative from TP2 to TP3. 

Figure 5.3 illustrate the mean score for all questions in the SES in graphs from all TPs. 

 

Figure 5.3: Mean scores for the questions in SES (n14), there is significant changes from TP1 to TP2 in question 
8, 9, 10, 13 and 14.  In addition there is a small decrease from TP2 to TP3.  

Note: The p-value is only given for significant changes at TP2 compared to TP1 *P<.05 

The results from the Wilcon Signed Rank Test show a tendency towards a positive change 

from TP1 to TP2. According to these results the alternative hypothesis is supported and H0 

hypothesis rejected. The perceived self-efficacy for being physically active increase after the 

participants receives treatment at CS. However, self-efficacy for being physically active 

seemed to decrease 12 weeks after received treatment.  

5.3 Change in Physical Activity (Hypothesis 2) 
The mean time spent in upright activity and MVPA is illustrated in Figure 5.5. There are only 

shown small changes between the TPs with no significance. A high SD indicates that the data 

are spread out over a wide range from the mean. In both upright activity and MVPA, the 

median might give a better description of the central tendency.  
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Figure: 5.5: Mean time in spent in Upright activity and moderate to vigorous physical activity (MVPA) given in 

minutes for all TPs. 

The time spent in upright activity and MVPA given as the median describe a larger change 

between the TPs than the mean, but the changes are still small. A visual inspection of the 

differences between the days showed minimal differences shown in Figure 5.6. There are also 

minimal changes in upright activity in the weekend and weekdays, and therefore no single 

analysis from the weekend is performed. The participants which was excluded from the TP3 

analysis, but fulfilled TP1 and TP2 (n 4) are shown in Figure 5.7.  

 
Figure 5.6: Illustrate the differences in mean time spent in upright activity for the days included for analysis 
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Figure 5.7: Illustrates the patterns in upright activity and self-efficacy for being physically active (SES) for the 

participants (n4) who were excluded from the physical activity analysis at time point 3 (TP3).  

Figure 5.7 shows the patterns of the four participants in both upright activity (left) and SES 

score. Three of the participants have little change in upright activity from TP1 to TP2, while 

one has an increase of 160 minutes from TP1 to TP2. When looking at the SES, the one who 

increase in upright activity also increases in SES. There is also one of the participants who 

decreases allot in SES from TP2 to TP3. 

Table 5.3: The mean change in minutes spent in upright activity and moderate to vigorous physical activity 
(MVPA) with the following p-value.  

Change in Physical Activity 
 

 TP1-TP2 (n22) TP1- TP3 (n18) TP2-TP3  (n18) 
 

 
P-value 

 
P-value P-value 

Upright Activity .90 .28 .31 

MVPA .45 .35 .62 

*P<.05 

The hypothesis “PA increases after the participants receive treatment at CS” was analyzed 

by comparing the differences between the TPs in both upright activity and MVPA using t-test 

for related sample (Wilcoxon Signed Rank Test). The results from the analysis are listed in 

Table 5.3 showing no significant change in either upright activity or MVPA. Hence, 

according to these results H0 hypothesis is retained. There are no significant changes in PA 

between the TPs.  
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5.3.1 Further analysis in PA 
The data in upright activity and MVPA has a very large SD and it might be outliers or 

extreme values in both directions causing no changes between the TPs. For further analysis 

the individual changes in upright activity was investigated and illustrated in Figure 5.8. There 

was approximately half of the sample group who had a negative change from TP1 to TP2. 

This indicates that these participants decreased their activity level at CS compared to their 

activity level at TP1. There were also participants who increased their activity level at CS 

compared to TP1.  

 
Figure 5.8: Illustrate the mean change in minutes from TP1 to TP2 in the total sample group (n22). 

 

The sample group was divided in two, respectively those who decreased and those who 

increased their time spent in upright activity from TP1 to TP2. The central tendencies for the 

two groups are listed in Table 5.4. The group which decreased their time spent in upright 

activity at TP2 had a mean reduction of 47 minutes which gives a relative decrease at 15.6 

percent. The group which increased their time spent in upright activity at TP2 had a mean 

increase of 61 minutes giving a relative increase of 26.5 percent. There are no significant 

changes from TP1 to TP3 or from TP2 to TP3 for the group which decreased their time spent 

in upright activity, but the group which increased had a significant negative change from TP2 

to TP3. In summary the participants who decreased their time spent in upright activity at TP2 

are generally a more active group than the ones who increased at TP2.The same pattern is 

seen in the SES. The group which decreased their upright activity at TP2 had a stronger self-

efficacy than the group which increased at TP2. However, there is no significant change in the 

SES score between the different TPs.   
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Table 5.4: Present the central tendency for the group who decreased their time spent in upright activity and 
those who increased their time spent in upright activity.  
 
 Decreased at TP2 Increased at TP2 

 No. Mean ± SD Median (Range) No. Mean ± SD Median (Range) 
Upright Activity       

TP1 11 301 ± 105 271 (159-499) 11 230 ± 57 215 (154-324) 
TP2 11 254 ± 89 252 (104-422) 11 291 ± 60 311 (186-368) 
TP3 10 252 ± 83 246 (99-359) 8 226 ± 80 232 (111-329) 

SES       
TP1 11 96 ± 22 103 (60-128) 11 87 ± 20 80 (61-115) 
TP2 11 105 ± 22 105 (65-136) 11 94 ± 23 99 (56-133) 
TP3 11 102 ± 24 104 (60-131) 11 90 ± 21 91 (50-117) 

 
 Change between TPs Change between Tps 

Upright Activity (p-value) (p-value) 
TP1ÆTP2 .005** .003** 
TP1ÆTP3 .241 .779 
TP2ÆTP3 .386 .050* 

SES   
TP1ÆTP2 .213 .213 
TP1ÆTP3 .859 .359 
TP2ÆTP3 .355 .423 

Note: **.Correlation is significant at the .01 level*. Correlation is significant at the 0.05 level  
 
 
The Figure 5.9 illustrate that the group who increased time spent in upright activity at TP2, 

decrease at TP3 (p < .050). The group who decreased upright activity at TP2 maintained the 

same activity level at TP3 showing no significant change from TP2 to TP3. When dividing 

the participants into two groups depending on whether they decreased or increased their 

upright activity at CS there are significant changes and H0 hypothesis rejected. However, the 

alternative hypothesis “PA increases after the participants receive treatment at CS” is only 

partly supported. There is not necessarily an increase in PA after received treatment. Some 

participants also seemed to decrease their level of PA.    
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Figure 5.9: Illustrate the pattern of the mean changes between the TPs divided in two groups, respectively those 
who decreased and those who increased time spent in upright activity.   
 

5.4 Correlation between Physical Activity and Self-Efficacy (Hypothesis 3) 
The Spearman rank correlation was used to investigate the relationship between the 

participants score in self-efficacy and time spent in PA. Spearman’s correlation coefficient 

(denoted as rs ) measure the strength of association between the variables  and is listed as a 

matrix in Table 5.5. The Spearman’s correlation coefficient shows little or no relationship 

between SES and PA at TP1. There was a negative correlation between SES and upright 

activity at TP2, which was statistically significant.  The negative relationship was also seen 

between SES and MVPA at TP2. In addition, there was a negative correlation between SES 

scores at TP3 and MVPA at TP2.According to these results H0 hypothesis rejected. However, 

the results do not support the alternative hypothesis “There is a positive correlation between 

perceived self-efficacy and PA”. The relationship between self-efficacy and PA tend to have a 

decreasing trend according to the Spearman rank correlation analysis.  
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Table 5.5: Spearman rank correlation matrix for 9 variables in mean scores 
 1 2 3 4 5 6 7 8 9 

1. SES TP1(n24) -         

2. SES TP2 (n24) .624** -        

3. SES TP3 (n24) .500* .731** -       

4. Upright Activity TP1 (n22) -.032 -.187 -.041 -      

5. Upright Activity TP2 (n22) -.282 -.572** -.338 .540** -     

6. Upright Activity TP3 (n18) -.148 -.331 -.119 .659** .451 -    

7. MVPA TP1(n22) .098 -.176 .024 .615** .434* .441 -   

8. MVPA TP2 (n22) -.283 -.699** -.495* .352 .827** .393 .457* -  

9. MVPA TP3 (n18) -.045 -.059 .253 .306 .383 .547* .498* .450 - 

Note: **.Correlation is significant at the .01 level*. Correlation is significant at the 0.05 level  
 
The negative Spearman correlation coefficient corresponds to a decreasing monotonic trend 

between self-efficacy and upright activity at TP2 plotted in Figure 5.10. The same decreasing 

monotonic trend is also seen for SES and MVPA at TP2 Figure 5.11. The last statistically 

significant correlation coefficient between SES at TP3 and MVPA at TP2 is plotted in Figure 

5.12 

 
Figure 5.10 The negative Spearman correlation coefficient (r2 = -.572**) corresponds to a decreasing monotonic 
trend between self-efficacy scale (SES) and minutes spent in upright activity for the participants (n22) at TP2. 
Note: **.Correlation is significant at the .01 level*. Correlation is significant at the 0.05 level  
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Figure 5.11 The negative Spearman correlation coefficient (r2 = -.699**) corresponds to a decreasing 
monotonic trend between self-efficacy scale (SES) and minutes spent in moderate to vigorous physical 
activity(MVPA) participants (n22) at TP2. 
Note: **.Correlation is significant at the .01 level*. Correlation is significant at the 0.05 level  
 
 
 

 
Figure 5.12 The negative Spearman correlation coefficient (r2 = -.495**) corresponds to a decreasing 
monotonic trend between self-efficacy scale (SES) at TP3 and minutes spent in moderate to vigorous physical 
activity(MVPA) at TP3for the participants (n22) at TP2. 
Note: **.Correlation is significant at the .01 level*. Correlation is significant at the 0.05 level  
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The Spearman rank correlation was also used to investigate the relationship between the 

change between the TPs in self-efficacy and time spent in PA. The results are presented in a 

matrix (Table 5.6). According to the Spearman’s correlations there was no relationship 

between the change in variables for self-efficacy and PA. 

Table 5.6: Spearman rank correlation matrix denoted as rs for 9 outcome variables in change between the time 
points (TPs). 
 1 2 3 4 5 6 7 8 9 

1. SES TP1 to TP2(n24) -         

2. SES TP1 to TP (n24) .407* -        

3. SES TP2 to TP3(n24) -.319 .697** -       

4. Upright Activity TP1 to TP2(n22) -.093 .077 .017 -      

5. Upright Activity TP1 to TP3(n18) -.129 -.211 -.188 .317 -     

6. Upright Activity TP2 to TP3(n18) .082 -.179 -.153 -.620** .484* -    

7. MVPA TP1 to TP2(n22 -.282 -.126 -.016 .841** .389 -.451 -   

8. MVPA TP1 to TP3(n18) .011 .092 .034 .399 .519* .036 .564* -  

9. MVPA TP2 to TP3 (n18) .264 .106 .070 -.562* .015 .577* -.548* .240 - 

Note: **.Correlation is significant at the .01 level (2-tailed), *. Correlation is significant at the 0.05 level (2-
tailed) 
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6. Discussion 
The purpose of this thesis was to investigate the role of self-efficacy for being physically 

active in young CFS/ME patients, and if assessment of self-efficacy before, during and after 

could provide important information for treatments and follow-up of young CFS/ME patients. 

Any relationship between self-efficacy and PA was also investigated. A longitudinal pilot 

intervention study was chosen for the purpose of investigating the research question and 

hypothesis, and was conducted at a rehabilitation institution in Norway. The intervention was 

a multidisciplinary rehabilitation treatment, tailor-made for young CFS/ME patients and 

lasted 4 weeks. GAT was a central part of the treatment and individual activity plans were 

developed. The activity plans were adjusted continuously during the treatment to establish an 

activity baseline in cooperation with health care therapists. In addition, the activity plans were 

also planned to use as a coping tool for when they returned home. SES and objectively 

measured PA were measured at all TPs. The three TPs included for data collection in this 

thesis made it possible to compare and investigate changes in the mean and median scores in 

SES, and the time spent in PA before, during and after the treatment at CS. Unfortunately, no 

control group was included in the current design, because of practical reasons and research 

limitations. However, this thesis is one of the first conducted in the field and can contribute 

with important knowledge that can be used in future studies.  

CFS/ME is a complicated and serious illness, and research on this topic is complicated with 

many challenges in both design and method. However, more research is necessary for the 

ability to understand this complex illness, and how to help the patients to better cope with 

everyday activities and their daily situations. Investigation in a “real life” setting gave the 

opportunity to observe how a multidisciplinary treatment affects self-efficacy and PA and if 

there are any relationship between these variables. The current design is a safe and 

informative way to investigate and develop new knowledge on a vulnerable sample group. 

Since data is collected from a pilot study and the sample size is small, the power in the 

statistics is low. Hence, patterns that might indicate change and improvements and feasibility 

are emphasized rather than only statistical significance. In addition a qualitative perspective or 

a humanistic point of view is incorporated in the discussion of the results. Eichberg (2014) 

suggests that movement and health studies are placed between quantitative and qualitative 

methods and address the tension between the quest for evidence and the comparative method. 

The field of knowledge needs cross-disciplinary connections and overlaps of the qualitative 

and quantitative method to understand human life (Eichberg, 2014).The results from this pilot 
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study can be used to understand patterns of an important psychological construct for behavior 

in CFS/ME patients and how it is related to their activity level. The results will now be 

discussed systematically according to the previous chapter with the aim to answer the research 

question; “Can self-efficacy influence participation in physical activity for young CFS/ME 

patients?” Further discussion will include strengths and limitations of the design and method, 

and if self-efficacy is an informative assessment tool in treatment for CFS/ME patients. 

6.1 Descriptive statistic and Central tendency 
There were more girls than boys in the sample group of 24 participants. This is not surprising 

as epidemiological studies show that CFS/ME is more common in females than in males 

(Knight et al., 2013). The inclusion of participants with a combination of adolescents and 

young adults can be problematic, since the participant under the age of 18 might have been 

diagnosed from the pediatric criteria (Jason et al., 2006), while the participants over the age of 

18 might have been diagnosed with the Fukuda definition (Fukuda, 1994) or the CCC 

(Carruthers et al., 2003). This might have led to heterogeneity in the sample group. 

Heterogeneity in the sample group is a common issue in the research of CFS/ME and difficult 

to avoid (IOM, 2015; Bruberg et al., 2014; Kennedy (2004). There are currently about 20 sets 

of diagnostic criteria or case definitions and none of them are used as a gold standard 

(Bruberg, 2014).The participants in this sample group were not randomly selected because of 

ethical reasons and investigation in a real life situation where the participants had applied for 

treatment at the rehabilitation institution.  

The central tendency of scores in SES, and minutes in upright activity and MVPA are given 

as both mean ± SD, and median (min– max). Median can in many situations give, a better 

description of the central tendency when data is not normally distributed (Thomas et al., 

2005). SES data were normally distributed at TP2 and TP3, but not at TP1 (Shapiro-Wilk 

P<0.02). However the skewness and kurtosis were within +/-2 which are often required values 

for a normal distributed data (Hair et al., 1995). Most of the data were symmetrical, but a SES 

had a small negative skew, especially at TP1, with a long tail to the left. The PA data were 

more positive skewed with the tail going to the right, except upright activity at TP2 and TP3 

which had small negative skew. Both upright activity and MVPA are used as variables to 

describe PA. According to the Shapiro-Wilk test of normality, PA was not normally 

distributed at any of the TPs in MVPA, and not in upright activity at TP1. Due to the small 

sample size and lack of normality in some of the TPs, nonparametric statistical tests were 

chosen. With nonparametric statistic, no assumptions are made about the distribution of the 



78 
 

values. Nonparametric tests are criticized to be less powerful (ability to reject a H0 

HYPOTHESISwhen it is false), but there are little agreement in the literature about this 

(Thomas et al., 2005). The values from the Shapiro-Wilk test, skewness and kurtosis of the 

data are listed in Table 4.1. 

6.2 Self-efficacy 
The main findings in self-efficacy were a nearly significant change at TP1 compared to TP2 

(p = .063). Probably, this would have been significant with a larger sample size. There was a 

decreasing pattern in the SES score from TP2 to TP3, but this was not significant. The SES 

scores from all TPs are illustrated in Figure 5.3. The main pattern from the results indicates 

an increase from TP1 to TP2, and a decrease from TP2 to TP3. The increase from TP1 to TP2 

was significant in question 8, 9, 10, 13 and 14, and the decrease from TP2 to TP3 was 

significant in question 10 and 14. The questions can be translated to;  

I am sure that … 

- Q8; …I can perform planned exercise/activity goals that I have made 

- Q9; …I can be physically active although I have CFS/ME 

- Q10; …I can be physically active most days 

- Q13; …I can manage to bring my friends to be physically active most days  

- Q14;… I can be more physically active  

The complete questionnaire is found in Appendix 4, in Norwegian (translation of the 

questionnaire is not performed). The increase in these questions can be explained as a stronger 

self-efficacy in capability to success in planned goals, and that CFS/ME as a barrier for being 

in PA is reduced. Question 13, might be associated to more social aspects which might have 

been affected trough socialization in the treatment groups. The participants also seem to get a 

stronger perceived capability to be physically active as reported from question 10 and 14. 

According to Bell and Bell (2010) upright activity is the best indicator of relative health for 

CFS/ME patients. If the participants in this sample group feel a stronger capability to be in PA 

this could be an indicator for their health and improvements after treatment. 

The self-efficacy might have been affected by sense of capability, or as stated by (Bandura 

1997) mastery experience. The other main ways to affect self-efficacy suggested by Bandura 

is probably also affecting the increase and effects from the treatment at CS (see Figure 2.1). 

The treatment at CS emphasize mastery experience, by encouraging PA at the patient’s level, 
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preferred sports/activities and teaches the participants how to cope with their illness in a best 

possible manner. When they manage to perform activities within their limits they might get a 

feeling of mastery which affects self-efficacy for being physically active. The three other 

ways to affect self-efficacy mentioned by Bandura might also have been emphasized through 

socialization in the group, support and care. However, self-efficacy was an unknown term for 

the specialist team before it was included as part of this thesis. The treatment the participants 

receive is not built to emphasize self-efficacy, but the coping strategies used at CS still 

seemed to affect the participant’s self-efficacy for being physically active. If self-efficacy 

could be emphasized in the treatment as known term and its possible effects, it could be used 

to better understand the patients, and what they need of follow-up.   

The improvements in self-efficacy seen at TP2 are not sustained at TP3. This indicates a 

decrease in self-efficacy for being physically active 12 weeks after the treatment. Hence, the 

effects in increased self-efficacy did not seem to be long-lasting effects. One exception is 

question 9, which still shows a positive change at TP3 compared to TP1. The participants still 

feel capable of being physically active despite their illness, also 12 weeks after receiving 

treatment. The decrease from TP2 to TP3 in self-efficacy for being physically active is only 

statistically significant in question 10 and 14 which cover perceived capability to be in PA in 

a more direct manner than the other questions. If the improvements were from the treatment 

only is unknown, to control for this bias a control group could be included in future research.  

Even though there are some interesting patterns seen in the results, they do not cause a 

rejection of the H0 hypothesis and indicate no change in self-efficacy between the three TPs. 

Just out of curiosity, a paired samples t-test for normally distributed data was performed on 

the total scores comparing all the TPs. This test yields a significant positive change from TP1 

to TP2 (p = 0.04). As mentioned the nonparametric tests are criticized to be less powerful. So 

the ability to reject H0 hypothesis when it is false is reduced in a nonparametric test (Thomas 

et al., 2005). The SES at TP1 was, however, not normally distributed. Hence the H0 

hypothesis is retained. Because of the low power, the changes in SES should be understood as 

patterns and possible changes. Further investigations are needed to conclude the importance 

of self-efficacy in treatments and to possibly reject H0 hypothesis. 

6.2 Physical activity  
The main findings of objectively measured PA indicated no change of statistical difference in 

the mean time spent in either upright activity or MVPA between the TPs (Table 5.3). Hence, 
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the H0 hypothesis is retained. This indicates that there is no change in PA after treatment at 

CS. However, with a visual inspection of the central tendency, the pattern in upright activity 

seemed to be similar to the pattern seen in self-efficacy (Table 5.1). There is a small increase 

during the treatment at CS, and a small decrease 12 weeks after the participants received 

treatment. The mean time spent in upright activity was approximately 4 ½ hour at TP1, where 

35 of those minutes were spent in MVPA. At TP2 the mean time spent in upright activity 

increased by 8 minutes. When using median, the increase from TP1 to TP2 was larger (25 

minutes). This indicates that the participants tend to increase their time spent in upright 

activity during the treatment.12 weeks after received treatment the upright activity had a mean 

decreases by 33 minutes. The median shows a larger decrease by 52 minutes (Table 5.2).A 

decrease in upright activity can be interpreted as failure in keeping the same amount of 

activity, which might have been developed as an activity baseline. However, the mean 

changes in both upright activity and MVPA are small with no statistical significance.    

There was little change in upright activity between the days during the measurement period (8 

days).The same activity pattern, with little change between days is also seen in the days 

chosen for analyses (Figure 5.6). An important consideration in the data from PA is the large 

range between the minimum and maximum time score, and large SD. Hence, investigation of 

individual changes from TP1 to TP2 was conducted. The Individual changes in minutes from 

TP1 to TP2 are shown in Figure 5.8. There were some participants who decreased upright 

activity, and some who increased upright activity during the treatment. Further analysis was 

performed and listed in Table 5.4. The changes from TP1 to TP2 were statistically significant 

in both groups (p<0.005). A possible explanation could be standardization of the treatment at 

CS. However, then the mean of the two groups would have been similar. The treatment at CS 

is individualized, and can also be shown in the large range of minimum and maximum score 

(Table 5.4). The mean patterns of upright activity for the two groups are illustrated in Figure 

5.9. The group who decreased upright activity during the treatment seemed to maintain the 

same level, also 12 weeks after treatment, while the group who increased had a significant 

decrease 12 weeks after (p = 0.05). According to these results it is possible that the 

participants, who increased upright activity at CS, exceeded their limits. The activity level at 

CS might have been too high due to their individual limitations. Therefore, they were not 

capable of maintaining this level of upright activity when they returned home. Additionally, 

they had a higher activity level at CS compared to the other group. The reason for the 

decrease 12 weeks after rehabilitation is not known, and cannot be explained by current 
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results. According to the literature, PEM is a central feature of CFS/ME and might occur 

immediately after a trigger, but also days after (IOM, 2015). The duration of PEM is also 

unpredictable and might last for a long period of time. One explanation of the decrease at TP3 

for this group could be PEM. However, their activity level was approximately the same as 

they had at baseline (Table 5.4). When looking at the mean and the median they had a lower 

SES score than the ones who maintained their activity level at TP3. There were no significant 

changes in SES for neither of the groups.  

Reduction in upright activity 12 weeks after received treatment could be interpreted as no 

improvements. If the participant failed to maintain the activity which was sat as baseline 

because of increased symptoms they need to adjust the activity plan for the ability of coping. 

Another explanation of reduction could be lack of motivation. Question 4 in the SES target 

perceived ability to be physically active without help from a health care therapist or similar, 

the mean score are relatively high at all TPs, and TP3 is slightly higher than at TP1 and TP2 

(Table 5.2). Hence, lack of help from the therapist does not seem to be a barrier for being in 

PA. However, this is the mean score in question 4 from all participants. Further investigation 

could be conducted for each question in the SES for the participants who decreased in upright 

activity at TP3. There is a possibility that some of the questions may have a lower score 

according to barriers.  

If the participants failed to follow the coping strategies they learned at CS. A closer follow up 

after the treatment might be necessary. There was also a pattern of a small decrease in SES 

score (not significant). Failure in coping strategies learned at CS might be indicated by a 

decrease in SES (failure instead of mastery experience might cause a lower self-efficacy in 

the behavior or task). According to the suggested model (Figure 2.2), PA and CFS/ME can 

affect self efficacy, both negatively and positively in addition to the four main ways stated by 

Bandura (1997). It all affects each other but are probably most affected by mastery experience 

which is according to the self-efficacy theory the strongest source. If the participants fail in 

coping strategies, or to maintain their activity level on bad days their self-efficacy might 

decrease. If their self-efficacy decreases they are less likely to continue following the 

developed activity plan. However, these are just assumptions, further investigation is needed. 

Further, it might seem that closer follow-up after a 4-weeks treatment programme is 

necessary. There were also many participants who had little wear time of PL at TP3. Some 

were also missing whole days of recording. Reasons for this are not known. These 
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participants were excluded from the analysis when using TP3, but maintained in TP1 and TP2 

analysis.  

 Figure 5.7 represent the four participants who fulfilled wear time of PL at TP1 and TP2.  

Three of the participants approximately the same amount of upright activity at TP1 and TP2. 

Interestingly, the last participant had a decrease of 160 minutes from TP1 to TP2. This could 

be instrumentation bias, or unrepresentative score from TP1 or TP2. However, if the score is 

representative, it could have been that this participant had bad days, or was house-bound 

before attending CS. If looking at the self-efficacy score this participant increased also allot 

from TP1 to TP3. The patterns here are extremely interesting and could be important to 

analyze as part of a treatment programme. One could speculate allot from this data, so as an 

additional assessment tool such as activity log could have been informative. The type of 

activity or why the activity is performed (or not performed) is not given from objectively 

measured PA and is considered as a limitation. However, when adding an activity log one 

could get additionally information which can provide necessary information to understand the 

participants, and what kind of follow-up that is needed. Is it “just” lack of motivation, or is it 

because of the illness?  

According to the analysis conducted when separating the sample into two groups the H0 

hypothesis was rejected. However, according to present results there is not necessarily an 

increase of the PA level during the treatment at CS, decrease of the activity level were also 

present in this results (Figure 5.8). The exact reason occurrence of decrease or increase is not 

known, but could be coping strategies for their illness. Further investigation of this should be 

conducted but with the use of activity diary or other tools to discover the reason, a 

combination of qualitative techniques could also be beneficial. The participants who 

decreased their activity level during the treatment at CS managed to maintain the same 

activity level at TP3, this might be indication of improvements, and that they master coping 

strategies. However, the possibility of instrumentation bias could also have affected these 

results and should be considered. The fact that it might be subgroups in the sample or 

heterogeneity, causing differences in the severity degree of the illness is also common in this 

research field and should also be further investigated (IOM, 2015). For the objectively 

measured PA it would have been interesting to compare the PA level of the CFS/ME patients 

with a healthy peer group. The PL is not used in previous literature. In fact, no objectively 

measured PA is performed on CFS/ME patients. Hence, no comparisons can be made in this 

thesis. In future research, a control of both a healthy peer group and a peer group which is not 
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receiving any treatment could be added to strengthen the design. So far self-efficacy and PA 

measurement have been discussed and compared with each other, but what is the statistical 

relationship between the variables?    

6.3 Correlation 
The main findings in the correlation analysis were a negative relationship between self-

efficacy and upright activity at TP2 (see table 5.5). This means that if the participant has a 

high self-efficacy the level of PA are low, and conversely, the lower self-efficacy the more 

physically active. This is contrary to most research on self-efficacy and PA which report a 

positive relationship (McAuley et al., 2013; Harris et al., 2008; Hankonen et al., 2010; 

Bowden, 2014). According to Bandura, strength of perceived self-efficacy is not necessarily 

linearly related to choice of behavior (Bandura, 1977), but the stronger the sense of self-

efficacy, the greater perseverance and likelihood that the chosen activity will be performed 

successfully. 

This negative correlation can be described from the results listed in Table 5.4. The 

participants, who had a relatively high level of upright activity at TP1 (5 hours), spent less 

time in upright activity at CS. In addition they maintained their activity level from TP2 to 

TP3. This negative relationship between the variables can indicate that they managed to 

change their activity level towards a more beneficial level due to their symptoms. Hence, 

mastery experience in PA level increased or maintained their self-efficacy score in the SES. 

This is just an assumption and further research is needed to either approve or disapprove the 

explanation. Another possible explanation is that the group with a higher activity level at TP1 

knew they were able to be more PA active, but at CS they followed a restricted pattern of PA 

and had to reduce the level of PA. They have previous mastery experience in a higher level of 

PA, therefore a high score in SES despite a low level of PA. 

Individuals with weak self- efficacy beliefs are easily discouraged by difficulties, whereas 

individuals with strong self-efficacy beliefs will preserve their efforts despite difficulties and 

obstacles (Bandura, 1977). The SES that was developed for current research was aimed 

towards the perceived ability to increase the level of PA. In the beginning of this research a 

part of the SES preparations, there was an expectation that CFS/ME patients in most cases 

were inactive because of their symptoms, and that the intention in most treatments was to 

carefully increase the activity level. In some circumstances this may be correct. However, the 

opposite might also be a way of coping with the illness. This pattern was seen for some of the 
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participants in this sample group (Figure 5.9). It is all about finding a balance between 

preferred activity (hobby, social activities etc.), necessary activity (school attendance etc.) and 

rest. The patients need to find a level of PA they also can maintain on bad days (NICE, 2007; 

Helsedirektoratet 2014a). Restrictions of some activities might also be beneficial for CFS/ME 

patients. A stronger relationship is seen between self-efficacy and MVPA at TP2 (Table 5.5). 

A possible explanation is that the patients who had a higher activity level (and higher intensity 

activities) at baseline, learned to better cope with their illness by reduction of activities which 

triggered PEM or other symptoms.  

The hypothesis “There is a positive correlation between perceived self-efficacy and PA” is not 

supported. However, according to the findings there is a negative relationship between the 

variables causing H0 hypothesis to be rejected. This is commonly called negative results, 

when the results are in contrary to the hypothesis of interest. This brings me to the area of 

publication bias, or the “Negativland” stated by Laws (2013). Laws (2013) address this 

relevant issue in psychology. He states that negative findings are commonly downplayed or 

failed to be mentioned. Overuse of phrases such as no significant trends, or worse, reframe the 

results as positive are commonly seen in psychology. The term HARking has become 

common in the research. HARking is when the researchers build their hypothesis after the 

results are known, and when they are aligned to fit. Denial of the existence of negative results 

and the importance of replication are common whether we want or not and this trend need to 

be changed (Laws, 2013). This is probably not an issue only concerning psychology, but also 

in other areas of research. The research field of CFS/ME or any research field may be 

postponed for publication bias. Published studies might also be affected by outcome reporting 

bias, or analysis reporting bias. There are less likely that the researcher publishes his/hers 

results if they are in conflict regarding their hypothesis (Law, 2013). Publication bias in 

reviews commonly results in selective publication of those with positive findings. If this is 

common, there will be a major problem in the concern of searching for knowledge from the 

literature to develop evidence-based treatments for young CFS/ME patients. Therefore all 

findings should be reported, both negative and positive, as well as no findings at all.  

There is an urgent need for more knowledge on the topic of CFS/ME. Both negative and 

positive findings should be presented to explain the knowledge base. In this thesis there are 

some results which are contrary to the literature. Self-efficacy seemed to have a negative 

relationship with PA, this is opposite of the hypothesis, but are still interesting results and 

important to report. As discussed above it might even be a result of improvement. When the 
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participants reduced their activity level they managed to be active without trigging PEM, also 

on bad days. They experience mastery and thereby affecting self-efficacy for being physically 

active, which is according to the suggested model (Figure 2.2) and Bandura (1997). Mastery 

experience increases self-efficacy, even though the level of PA decreases to a lower level than 

at baseline illustrated in Figure 5.9. This group of participants which decreased their level 

of PA, did probably find a level possible to maintain. The mean time spent in upright 

activity was 252 minutes, which is about 4 hours. Since there is no control group of 

healthy individuals using PL, is not possible to say whether this is a low level or not 

for CFS/ME patients.  

There is commonly a high focus on increasing the level of PA to improve health. Young 

CFS/ME patients might overdo their limits in the aim to improve. PEM is unpredictable and 

can vary from hours, days, weeks and months (Nijs et al., 2010) and the common 

characteristic is delayed ability to return to prior levels of physical capacity after exertion 

(IOM, 2015). Avoidance of activities which trigger PEM is essential for daily functioning. 

Too much sedentary behavior is not good for any individual’s health (WHO, 2010) but too 

much of PA whether it is occupational or leisure time activity could be counterproductive. 

Coping strategies are all about finding a balance between activities, diet, sleep and rest, and to 

be aware of limitations. If 4 hours of upright activity is the participants limit it is much better 

to stay within this limit, rather than extend it and be bed-bound for a longer period of time. 

The reason why some of the participants had days without wear time is unknown, one reason 

could be that they were bedbound/house bound and therefore felt it unnecessary to wear the 

PL. The importance of participants wearing the PL also during bad days should be highlighted 

in future research, in addition to better follow-up at TP3. At TP3 4 participants had to be 

excluded because of too many days of non-wear, the reason for this is not known. However, 

some of the participants might have lost their motivation to perform the given task. TP3 was 

the third time they performed the procedure, and the loss of “excitement” might have been a 

reason. In the other hand the Hawthorne effect might have been reduced at TP2 and TP3, 

compared to TP1. Concerning objectively measured PA an important bias to consider when 

analysis the results is the change in behavior as the participants know they are being observed 

(Wickstrom & Bendix, 2000). Instrumentation, or construct validity can as mentioned in the 

method chapter, also be a source of bias in present results. The further discussion will focus 

on strength and limitation in this thesis before the summary and conclusion are made.   
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6.3 Strengths and Limitations  
The research field of CFS/ME is as mentioned a complicated area, especially research on 

young patients. Adequate knowledge is necessary for the possibility to offer safe and effective 

treatments for individuals which suffer from this illness. CS is one of few rehabilitation 

institutions specialized in the field of CFS/ME where PA is a main part of the coping 

strategies. The opportunity to be part of the pilot study to investigate patterns in self-efficacy 

for being physically active as well as the level of PA at 3 TPs is a major strength of this 

master thesis. The longitudinal design gave the opportunity to investigate the same 

participants over time and their changes in the outcome variables. It is discussed if it could be 

called a longitudinal design when the research last less than a year (Thomas et al., 2005). This 

thesis included data collection at baseline, during an intervention/treatment and 12 weeks 

after. Because of time restrictions in a master thesis, the follow-up after one year (Figure 4.2) 

was not possible to include in this thesis. However, if interested, the pilot study is an ongoing 

project where the one year follow-up will be conducted at a later TP for further investigation 

(Appendix 6). 

Longitudinal design with more than one data collection may increase the possibility of 

dropouts (Thomas et al., 2005). In present pilot only one participant had to drop out because 

of psychological reasons. All other participants completed all measurements (to some degree) 

at all TPs. Hence, the feasibility of the design is a good way of investigating CFS/ME patients 

without a high rate of dropouts. Hovedenhove (2009) suggests that investigations the 

effectiveness in treatments for CFS/ME patients should be conducted in real life situations. 

This thesis supports this method of investigation on CFS/ME patients, as well as a 

combination of quantitative and qualitative research. This method is a safe, as well as 

informative way to investigate improvements from the treatment and how self-efficacy might 

work as an assessment tool. In some situations it is necessary to conduct quantitative and 

statistical significant results, but sometimes it might be interesting to just ask the patients or to 

investigate trends or patterns, even though they are not statistically significant. Both methods 

have their strengths, but they also have limitations which is important to consider when 

applying research into practice.  

Another important strength in this thesis is that it covers a gap in the literature. Assessment 

and investigation of self-efficacy for being physically active are commonly used in both 

healthy individuals and clinical situations (McAuley et al., 2013; Kopershoek et al., 2011; 

Katch &Mead, 2010; Patterson et al., 2014), but as far as I know not in CFS/ME patients. The 
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PACE trial was also investigated by Chalder and colleagues (2015) in a mediator analysis and 

support a treatment model in which both beliefs and behavior play an important part. The 

PACE trial is conducted on adults, but the important mediators for improvements are likely to 

be similar in younger patients.  

This thesis the first to include both objectively measured PA and SES in a longitudinal design 

for young CFS/ME patients. Normally, the ActiGraph has been used in the literature in 

several cases and populations. A limitation in ActiGraph is its ability to measure lower 

intensity (Calabró et al., 2014), and that pattern-recognition monitors perform better in lower 

intensity activities. To capture low intensity activities is essential when investigating CFS/ME 

patients. The PL was chosen for use in the pilot-study both because of its popularity on the 

market, and the ability to measure everyday activity, sleep pattern, steps. It is also water proof 

and easy to use. Evaluation of PL is also part of the pilot-study at CS, and they consider 

continuing using PL as a tool in future treatment for young CFS/ME patients. PL seem to be a 

valid measure of upright activity for CFS/ME patients, but in future research a validation 

study comparing PL against a goal standard  should be performed to ensure instrumental 

validity. 

The use of SES to assess self-efficacy seems to be effective and helpful concerning change of 

perceived capability for being physically active. A multidisciplinary 4-week of treatment 

which include GAT seem to improve perceived self-efficacy for young CFS/ME patients and 

may play an important role when creating a baseline for activity in treatment, as well an 

indication of improvement in daily functioning. If activity adaption and PA is beneficial for 

all patients cannot be concluded, but it seems to be beneficial for many patients which suffer 

from mild to moderate degree (Larun et al., 2015). According to results from Gordon and  

Lubitz, (2009) a 4-week graded exercise programme for adolescents with CFS/ME gave 

positive results in the participant’s capability to resume a normal life-style, including sport 

and schooling. This thesis also show improvements after a 4-week treatment programme for 

young CFS/ME patients, but the improvements does not seem to be maintained. According to 

this thesis, GAT seems to improve perceived self-efficacy during the treatment period, but 

scores show a tendency to fall back to the same level they had before the treatment at CS 

when retesting after 12 weeks. As mentioned in the method, there will also be a follow-up one 

year after received treatment, which will give more important information of improvements. 

However, if self-efficacy decreases back to the original level already 12 weeks after received 

treatment, it might also be hypothesized that self-efficacy stays at the original level also after 
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one year. Importantly, we learn from our mistakes, meaning, if they manage to use the activity 

plan and stay within their limitations they might achieve success. Or better, they might 

recover. The results from the TP3 however, indicate that closer follow-up is needed after a 4-

weeks rehabilitation treatment.  

I will further discuss some more strength and limitations in this design and measurements 

according the ones mentioned in the method.  

6.3.1 Statistical validity and the sample group  
Two basic aspects of statistical conclusions are validity-statistical power and ES (Thomas, et 

al 2005). A concrete estimation of the sample size needed in this thesis to avoid type I and 

type II error when doing hypothesis testing was not possible because of the lack of previous 

research. The estimation of power in this research showed low power. The size of the sample 

is extremely influential on power, and as the number of participants increase, the power 

increase. The sample size in this thesis was 25, one participant dropped out from the research 

because of psychological issues. In addition two were excluded from the PA analysis because 

of missing data at TP1. At TP3 four participants more were excluded from the data because of 

missing wear time of PL. The small sample size in this thesis leads to low power of the 

results. A sample size of 22 participants gives statistical power of 0.30 with a moderate ES 

(0.5), meaning a 30% chance of detecting real difference. This means that pilot study has low 

power and this should be considered when drawing conclusions. In a pilot study evaluation of 

the feasibility of design and method chosen to investigate the treatment outcomes and 

improvements of important variables is the main aim and not necessarily cause and effect 

(Thomas et al., 2005). Importantly, causation is not determined from any statistics or 

correlation, but rather by theory, logic and the total experimental situation.  

Randomization to control threats to internal validity is difficult in a “real life” setting 

(Thomas et al. 2005). To ask the participants to receive another treatment than they applied 

for or no treatment at all is not possible due to ethical considerations. The process of gathering 

enough participants for this kind of design and method is not a simple manner. Therefore a 

control condition was not applied in the current design. Further investigation on self-efficacy 

and PA level should be conducted with a larger sample size for the ability to increase validity-

statistical power. A design which allows randomization and control condition should also be 

considered.    
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6.3.2 Assessment of Self-efficacy 
Strength incorporates efficacy level and is a sensitive and informative measurement of self-

efficacy (Bandura, 2006). PA was explained as all leisure- and occupational activities with 

examples to assure that the participants understood the term PA. Efficacy beliefs influence 

whether people think optimistically or pessimistically about a specific behavior. Present 

results show that young patients with CFS/ME have more optimistic thoughts about being 

physically active after the rehabilitation stay. However, twelve weeks after the rehabilitation 

treatment the optimistic thoughts seemed to decrease.  

Questionnaires are practical and easy to administer, however some biases may occur which 

threaten validity and reliability. Under or over reporting might be a bias in this sample group. 

However, the questions are about how the person’s perceived capability is for being 

physically active. Self-efficacy is individual, and the answers are probably not more socially 

correct in any direction. The definition of PA was carefully explained including examples to 

avoid misunderstandings. Importantly, PA is a broad term (Caspersen, Powell & Christenson, 

1985) and can be understood differently among the participants .The questions in SES are 

collected from the ESES which is validated (Kroll et al., 2007) and suggested to be a reliable 

assessment tool. However, small changes were done in order to adjust the scale to context of 

CFS/ME, this might have influenced both reliability and validity of the scale. Conbach’s 

alpha was used to test the internal consistency of the scale (see table 5.1). The alpha was 

above 0.80 at all TPs which is regarded as good, and 0.90 which is regarded as excellent. 

When looking at the” item total statistics” which shows if removal of any items would not 

give a higher Conbach’s alpha, it did not seem that removal of any of the questions would 

give a higher internal consistency. Although the SES seems to be a valid and informative 

assessment tool, as mentioned above, some adjustments should be added to more precisely 

target the coping strategies used in treatment and not only capability to increase PA or ability 

to be in PA.     

A factor that may influence response to a questionnaire is the length and complexity. 

Participants are more likely to complete a short simple questionnaire rather than a long 

complex one which takes longer time to complete (Thomas et al., 2005). This is considered as 

strength in this thesis where only 14 items were used. 14 questions seemed to be acceptable 

and did not cause any impact on the participants, the SES was completed by all 24 

participants at all 3 TPs. 
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6.3.3 Assessment of Physical activity  
Inactivity can be defined as sitting or lying down behavior which results in energy 

expenditure less than 1.5 MET. CFS/ME patients are probably spending more time in 

inactivity than healthy individuals due to their symptoms. Upright activity is used in prior 

research from Bell and Bell (2009) aiming to address recovery. When measuring upright 

activity or PA at baseline, change can be an indication of recovery. Upright activity (Low, 

medium and high intensity PA) was in this thesis presented as PA measured during a day, this 

seemed to be a more accurate outcome variable rather than only MVPA or low intensity 

activities. 

The outcome variable called upright activity in this thesis seemed to be a reasonable and good 

way to measure PA in CFS/ME patients rather than only MVPA, which is commonly used in 

PA research (WHO, 2010; Kolle et al, 2010). All activity which is performed in an upright 

position is included as PA and the remaining time during a day is probably inactivity. 

CFS/ME patients are generally not capable of being in high intensity activities without 

worsening of symptoms, therefore the “low” intensity category was also included. Upright 

activity is suggested to be the best indicator or relative health (Bell & Bell, 2010) and seems 

to be the most reliable indicator of prognosis and recovery. When a patients is getting better it 

also means that they are capable of doing activities they could not do before. Hours of Activity 

scale was measured by Bell and Bell (2010). It ask the subject to estimate average total 

number of hours of upright activity within an average 24 hour day.Healthy subjects seems to 

be more than 12 hours of upright activity in a day, severe CFS/ME patients experience 2 or 

less hours per day, while moderate CFS/ME experience 3-7 hours and mild 8-10 hours (Bell 

& Bell, 2010) The mean hours spent in PA, or upright activity from the participants in this 

sample group was about 4 ½ hour. Importantly, this is not comparable because of the above 

results is from a survey that used self-report measurement scale, while this thesis used 

objectively measured PA.   

MVPA is as mentioned, a commonly used in the literature. In a nationally representative 

cohort of children and adolescents, Kolle and colleagues (2010) demonstrated with 

objectively measured PA that the mean time in MVPA for 15-year-olds girls was 62 minutes, 

and 68 minutes for 15-year-olds boys, the MVPA was higher in 9 year olds. WHO (2010) 

guidelines for PA recommend 60 minutes in MVPA for children and adolescents. For the 

possibility to compare results MVPA was also measured in this thesis. However, a limitation 

in this thesis is the use of relatively new activity tracker, which is not validated in the 
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literature. This may be a source of measurement error causing bias in the results. Another 

concern is the method used by Polar to translate counts/minutes, into minutes in the different 

activity intensities. Counts/ minutes are also commonly presented in the literature (Kolle et al, 

2010) and give the possibility to compare results if cut off points are known. Commonly, 

epoch length is shorter when measuring children and adolescents (10, 30 or 60 seconds) and 

MVPA are sat to all activity > 2000 counts/minute, which represent >3 METs and a walking 

pace >4 km/hour (Kolle et al., 2010; Ekelund et al., 2004; Andersen et al., 2006). For PL this 

cut off points are not known .Virtanen (2014) explain the method used for calculation, but not 

in detail, which make it difficult to compare these results with other objectively measured PA 

studies where ActiGraph or other activity trackers are used.  

The choice of using PL to measure PA was taken because it is easy to use both for the 

participant and the research leader who was not familiar with the use of ActiGraph or other 

accelerometers commonly used in the literature. PL is used as a watch and can be used also 

when sleeping (comfortable to use) and it is waterproof. PL does not cause any physical or 

psychological impact for the participants, which was a concern when choosing an activity 

tracker in this sample group. Importantly, the PL was pilot tested by the author of this thesis 

before use, and seems to measure PA with only 2 percent difference from observed activity. 

PL provides information about the activity pattern in young CFS/ME patients, and is easy to 

use. An issue is short battery time (5 days), which might cause underestimation of the activity 

level. The charging of PL takes only some minutes, but the participants might forget to take it 

on immediately after completed charging. That the participants might take it off, for any 

reason is also a limitation that is difficult to control. Investigation of wear time was conducted 

before analyzing the data (Appendix 7). The mean wear time at TP1 were 23 (± 2.20) hours 

(Table 5.1). However, at TP3 there might be necessary to highlight the importance of wear 

time. Another concern is that at some days some of the participants had more than 24 hours. 

This might be a limitation of PL. Hence, validation studies are necessary. Another possible 

explanation could be mistakes performed when plotting the data. The data was given as SPSS 

file, mistakes might have occurred when plotting data given from PL.  

Future studies should consider an objective method which can give more precise information 

rather than questionnaires or PA diaries only. However, an activity tracker does not give any 

information considering type or purpose of the activity. This might be important information 

therefore activity diaries could be used in addition. Participants in this sample group filled out 
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activity diaries but this is not used in this thesis. Combination of the two methods should be 

used for further investigation.  

In addition to the concerns of the reliability and validity of PL there was also necessary to 

consider what method that is preferable in the population of interest and the number of days 

required to estimate habitual PA. The number of monitoring days required for children and 

adolescents ranges from 4 to 9 days (Trost, Mclver & Pate 2005). In the current study 8 days 

of monitoring was performed with PL. However, the first day and last day was excluded 

because of a non wear data was higher in these two days. This was probably because there 

was not specified a time when to start using PL the first day (Appendix 5). They were only 

asked to use PL consecutive for one week. In addition some may have taken it off before the 

measurement period was finished. Therefore to avoid measurement error from the first and 

last day they were not included in the analysis. When investigating wear time of PL 

(Appendix 7) there were some days without wear time (0 minutes). To avoid excluding 

participants from an already low sample size, the analysis included 4 days (3 weekdays and 

Saturday) of recording, instead of 6 days. The exclusion criteria in wear time was low (<4 

hours) to keep as many participants as possible. This should be considered, for future research 

and highlighted in the information sheet for the participants. Previous studies have shown that 

adolescents were more physically active during weekdays than weekends (Kolle, Steene-

Johannessen, Andersen & Andresen, 2010). In this thesis there were minimal changes (Figure 

5.6). Therefore, none of the analyses separating weekdays from the days in the weekend are 

shown.   

6.3.4 Pilot study   
The purpose of conducting a pilot-study is to examine the feasibility of an approach or 

intervention that is intended to use in a larger study (Leon, Davis & Kraemer, 2011). The lack 

of good scientific methods in investigation of CFS/ME patients is a remaining problem (IOM, 

2015). Therefore CS decided to conduct a pilot-study to be able to later perform a larger study 

in the best manner. Pilot-studies represent a fundamental phase of the research process and are 

important work to reduce methodological faults and lack of validity. Pilot-studies are used to 

evaluate recruitment, randomization, measurements, new methods and implementation of the 

intervention. This was exactly the purpose of the pilot project at CS, whereas evaluation of 

research method, intervention and measurements is a big part of the investigation. Since this 

thesis collected data from the pilot-study and the research field of CFS/ME has many 

challenges and little agreement in preferred inclusion criteria’s, method, treatment etc. The 
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statistical powers in these studies are typically low. Importantly, this thesis should not be used 

to evaluate significant changes, but rather to find interesting patterns in self-efficacy and PA 

before and after the treatment intervention. Self-efficacy is not proved to be important for 

young CFS/ME patients according to these results but there seem to be a change which should 

be investigated more deeply.  

6.3.5 Selection bias and Generalization  
Selection bias can be a threat to both internal and external validity (Campbell & Stanley, 

1963). Participants in this sample group were not randomly selected. This was because the 

data collection was done in a real life setting and on a vulnerable population group. 

Participants in this sample group had to go through an application process before receiving 

rehabilitation at CS, regardless of their participation in the pilot study. Randomization or 

randomly selecting participants within the present design would have been unethical.  

External validity refers to the generalization of results and may be a limitation in this thesis. 

CFS/ME patients are a specific population. Selection bias occurs when participants that is 

included in the research differ in a meaningful way from those who not (Thomas et al., 2005). 

The participants in current study is of mild to moderate severity of CFS/ME and may differ 

allot from those who have a more severe degree of this illness. Diagnose criteria might also be 

an issue concerning generalization. Which diagnostic criteria that are used are not known in 

this thesis and is a limitation for generalization and validity of the results. This is information 

which is protected for ethical reasons and was not included in the application procedure to 

NSD. This is important information both for generalization and for ability to compare the 

results with other research findings. Hence, this should be included in future research. 

However, the Jason (2006) pediatric criteria are recommended for use in Norway 

(Helsedirektoratet 2014a) and are the most common for diagnosing children and adolescents 

with CFS/ME. Importantly, some of the patients were older and might have been diagnosed 

by the Fukuda definition (Fukuda, 1994) or CCC (Carruthers et al., 2003) which also is 

recommended for use in Norway (Helsedirektoratet 2014a). Importantly, the results observed 

in this thesis may not necessarily be generalizable to those with severe or very severe degree 

of CFS/ME. Use of different diagnostic criteria also makes it difficult to generalize results 

from this sample group to other CFS/ME patients.  
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6.4 Summary 
CFS/ME is a research field which needs more attention and more adequate knowledge to 

understand the complexity of this illness. Current literature is in many situations confusing 

with little consensus, causing misunderstandings of the illness. There exist over 20 sets of 

diagnostic criteria’s or case definitions, and none serve as a gold standard (Bruberg et al., 

2014). This cause heterogeneity in the patient group and highlight the importance to report 

degree of severity. Heterogeneity in patients and the individual symptoms are problematic 

when doing research, causing variation in effects and conclusions. CFS/ME and following 

symptoms such as PEM, has a major impact on young patients daily functioning and could 

impede them to have a “normal” life-style, including educational and social activities. Daily 

PA is important for young patients who are in a critical period of physical and psychological 

development. However, many CFS/ME patients experience to be bed- or house-bound some 

period of their illness, and in severe cases, might last for longer periods (IOM, 2015). 

Research has also found that some patients, which might improve from their illness, remain 

symptomatic and do not return to premorbid level of functioning (Jason et al 2013).  

The possibility to resume schooling, socialization, sports, and other activities are essential for 

QOL (Kennedy et al., 2010; Schweitzer et al., 1995). Treatments such as GET and CBT seem 

to be beneficial for improvements and coping strategies in adults (Chalder et al., 2015). 

However, little evidence exists for efficiency of treatments in younger CFS/ME patients. 

There is also a lack in the literature of research covering self-efficacy in the domain of PA as 

an important psychological determinant for behavior and coping strategies. Self-efficacy as an 

assessment tool could improve individual treatment strategies, in the aim to better understand 

each individual perceived capability for being physically active. The strength of self-efficacy 

for being physically active might also influence actual behavior. The time spent in actually 

doing something can be measured as upright activity suggested by Bell and Bell (2010), and 

could be a reliable indicator of prognosis and recovery.  

This thesis is the first to include both objectively measured PA and self-efficacy in a 

longitudinal design for young CFS/ME patients. Data is collected from a pilot study 

conducted at CS (a rehabilitation institution, in Norway). Investigation in a real life setting 

with a specialist treatment team provided a safe and informative method for investigation of 

self-efficacy and PA in a vulnerable patient group. SES was prepared in the aim to target 

perceived capability for being physically active in young CFS/ME patients. In order to 

investigate if self-efficacy could influence participation in PA, PL was used to measure 
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upright activity and MVPA. The data was collected at three TPs; before, during and 12 weeks 

after the participants received a 4-week multidisciplinary treatment, tailor made for young 

CFS/ME patients. The treatment included GAT, and individual activity plans which were 

developed as part of the coping strategies to resume a balance between activity, rest and a 

normal sleep pattern. 

Self-efficacy for being physically active seemed to have a positive change during the 

treatment, but did not seem to be long lasting, however further follow-up will be investigated 

at TP4 (one year after received treatment). Because of the data were not normally distributed, 

both mean and median were used to describe the central tendency, and nonparametric 

statistical analysis were used. Time spent in upright activity did not seem to change between 

the TPs. This could be because of heterogeneity in the patient group. Further investigation 

was conducted where the group was divided into two subgroups. Those who decreased and 

those who increased in upright activity during treatment were analyzed separately. Results 

showed that participants who increased activity at CS, had a decrease 12 weeks after 

treatment (p<0.05).  The participants who decreased their activity at CS maintained their 

activity level 12 weeks after, with no change (p= 0.42).This indicates that some of the 

participants needed to reduce activity level for the capability to maintain their baseline of PA 

without worsening of symptoms or relapse. A balance between rest, schooling, social 

activities and a normal sleep pattern are essential in the treatment at CS. To find a baseline of 

activity which is possible to maintain also on days they feel particularly bad is important to 

avoid relapse.  

In the correlation analyses there was a significant negative relationship between PA and SES 

during the treatment. This is in contrary to most research on self-efficacy form being 

physically active (McAuley et al., 2013; Harris et al., 2008; Hankonen et al., 2010; Bowden, 

2014). A possible explanation could be that some of the participants reduced their upright 

activity and experienced mastery in the aim of coping with their illness, and to avoid PEM or 

relapse. Hence, a stronger self-efficacy for being physically active was correlated with a 

reduced PA level. This could be an indication of improvement for these patients.  

Importantly, this thesis is a pilot with low statistical power. Statistically significances are 

reported in some of the analysis, but because of low statistical power and a high possibility for 

type I error (rejecting H0 hypothesis when it is true), this results should be used with caution. 

However, the result should also highlight the role of self-efficacy in treatments for CFS/ME 
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patients, as well as the importance of individualization in coping strategies, especially in PA. 

Causation is not determined from any statistics or correlation, but rather by theory, logic and 

the total experimental situation. When applying research into practice a more humanistic point 

of view is also necessary. CFS/ME is as mentioned a complex and poorly understood illness, 

there is therefore necessary to understand and respond adequately to patients suffering from 

this illness, and to give them a sense of being understood. Evidence-based treatments are 

important, but practical experience is essential.  

6.4.2 Conclusion  
This thesis has provided interesting results in the field CFS/ME. SES has been used to 

measure self-efficacy for being physically active. SES can be informative for development of 

individualized coping strategies, as well as for behavior. Upright activity can be used as an 

indication of improvements, or provide information about the amount of time spent in all 

kinds of PA in an upright position. Feasibility of the design and method are considered as 

good, giving opportunity to investigate changes self-efficacy and PA over time in a safe 

environment. However, some adjustment should be added to the SES to better target the 

actual coping strategies for each individual, rather than only capability to increase PA. 

Validation of PL is needed to control for construct validity and instrumentation bias. In 

addition, a larger sample size and estimation of ES are needed to increase statistical power.  

To answer the research question; “Can self-efficacy influence participation in physical 

activity for young CFS/ME patients?” probably yes, but more research is needed.   
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Appendix 6: Project plan for overall pilot-study 
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