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ABSTRACT
Background and Aim: Ankylosing spondylitis (AS) and rheumatoid arthritis (RA) 
are inflammatory joint diseases, both leading to disability and reduced health. 
Physical activity is a powerful health measure and physiotherapists have an important 
role in its initiation and implementation among patients with inflammatory joint 
disease. However, more knowledge is needed of the characteristics of those patients 
in most need of support and the efficiency of physical activity interventions.  
The aims of the work presented in this thesis were to identify predictors of physical 
activity and general health perception, to evaluate the outcome of a physical activity 
intervention, and to gain deeper understanding of physical activity intensity in 
patients with inflammatory joint disease. 
Patients and Methods: Fifty patients with AS, 16 women and 34 men, median age 
51.5 years, were recruited to Study I, which had a retrospective design. Patients were 
assessed twice with a median interval between assessments of 24 months (15-37). In 
Study II, a multicentre, prospective study, 102 patients with RA, 76 women and 26 
men, median age 57 years, were recruited. Patients were assessed twice with a one-
year interval between assessments. In Study III, a multicentre, randomized controlled 
intervention, 228 patients with early RA were recruited, 94 (68 women, 26 men, 
median age 54 years) to an intervention group (IG) and 134 (101 women and 33 men, 
median age 56 years) to a control group (CG). The intervention aimed at 
implementing healthy physical activity and was compared to ordinary treatment. In 
Study IV, an interview study, 19 patients with RA, 12 women and 7 men, median age 
62 years, were strategically chosen to participate. Demographics, measures of disease 
activity, functioning, disability and health were collected in Studies I-III. Semi-
structured interviews were conducted in Study IV. 
Results: In Study I, work, self-reported disease activity, activity limitations and 
general health perception predicted general health perception. Diagnosis duration, 
civil status, exercise, disease activity, activity limitation and general health perception 
predicted exercise. In Study II, physical activity, lower extremity function, pain, 
activity limitation and general health perception predicted general health perception. 
Physical activity was the only predictor of physical activity. In Study III, the results 
after intervention were better for the IG than the CG regarding general health 
perception, lower-extremity function and grip force. Disease activity remained stable 
and the percentages of participants on different types of medication were comparable 
between the IG and the CG. In Study IV, four different understandings of how to 
determine physical activity intensity were identified. They were described as focus on 
‘alterations of bodily features’, ‘will-power and awareness’, ‘performing activity’, 
and ‘the consequences of disease’.  
Conclusions: Some characteristics of patients with AS and RA at risk of poor general 
health perception and physical inactivity were identified. A structured intervention to 
promote healthy physical activity had beneficial effects in patients with early RA, 
while patients’ understanding of physical activity intensity was found to partly 
diverge from those underlying commonly used assessments. Data were collected and 
the intervention was performed by ordinary physiotherapists in their daily clinical 
environment. Thus, the transferability of the present results should be high, and if 
implemented the findings should constitute a valuable contribution to improvement of 
the patients’ health. 



SAMMANFATTNING 
Bakgrund och syfte: Ankyloserande spondylit (AS) och reumatoid artrit (RA) är 
inflammatoriska ledsjukdomar vilka leder till funktionshinder och försämrad hälsa. 
Fysisk aktivitet är en viktig åtgärd för att förbättra hälsa och sjukgymnaster har en 
nyckelroll för att initiera och implementera den vid inflammatoriska ledsjukdomar. 
Dock behövs mer kunskap om vad som karakteriserar dem som är i störst behov av 
stöd för sin fysiska aktivitet samt om effekten av interventioner för att öka fysisk 
aktivitet. Syftet med detta avhandlingsarbete var att identifiera prediktorer för fysisk 
aktivitet och generell hälsa, att utvärdera effekterna av en intervention för hälsosam 
fysisk aktivitet samt att fördjupa förståelsen av intensitet vid fysisk aktivitet hos 
patienter med inflammatorisk ledsjukdom. 
Patienter och metoder: Femtio patienter med AS, 16 kvinnor och 34 män, 
medianålder 51.5 år, rekryterades till Studie I med en retrospektiv design. Patienterna 
bedömdes två gånger med ett medianintervall på 24 månader (15-37). Till Studie II, 
en prospektiv, deskriptiv multicenterstudie, rekryterades 102 patienter med RA, 76 
kvinnor och 26 män, medianålder 57 år. Patienterna bedömdes två gånger med ett års 
intervall. I Studie III, en randomiserad kontrollerad multicenterstudie, deltog 228 
patienter med tidig RA. Nittiofyra (68 kvinnor, 26 män, medianålder 54 år) 
randomiserades till en interventiongrupp (IG) och 134 (101 kvinnor, 33 män, 
medianålder 56 år) till en kontrollgrupp (KG). Interventionen syftade till att 
implementera hälsosam fysisk aktivitet och jämfördes med sedvanlig behandling. I 
Studie IV, en intervjustudie, deltog 19 strategiskt utvalda patienter med RA, 12 
kvinnor och 7 män, medianålder 62 år. Demografiska data, mått på sjukdomsaktivitet, 
funktionsnedsättningar, aktivitetsbegränsningar och hälsa insamlades i Studie I-III 
och semistrukturerade intervjuer genomfördes i Studie IV. 
Resultat: I Studie I var arbete, sjukdomsaktivitet, aktivitetsbegränsningar och 
generell hälsa prediktorer för generell hälsa. Diagnosduration, civilstatus, träning, 
sjukdomsaktivitet, aktivitetsbegränsningar och generell hälsa predikterade träning. I 
Studie II var fysisk aktivitet, funktion i nedre extremitet, smärta, 
aktivitetsbegränsningar och generell hälsa prediktorer för generell hälsa. Fysisk 
aktivitet var den enda prediktorn för fysisk aktivitet. I Studie III var resultaten bättre i 
IG än i KG gällande generell hälsa, funktion i nedre extremitet och greppstyrka efter 
interventionen medan sjukdomsaktivitet var stabil och andelen patienter som tog olika 
typer av medicin var jämförbara i de båda grupperna. I Studie IV identifierades fyra 
olika uppfattningar av intensitet av fysisk aktivitet. De beskrevs som fokus på 
’förändringar av kroppsfunktioner’, ’viljemässig styrka och medvetenhet’, ’utförande 
av aktiviteter’ och ’sjukdomens konsekvenser’.  
Konklusion: Ett antal karakteristika hos de patienter med AS och RA som är i 
riskzonen för försämrad hälsa och fysisk inaktivitet identifierades. En strukturerad 
intervention med syfte att implementera hälsosam fysisk aktivitet hade goda effekter. 
Uppfattningar av intensitet av fysisk aktivitet hos patienter med RA skiljde sig något 
från de gängse uppfattningar som ligger till grund för de vanligaste 
bedömningsinstrumenten för fysisk aktivitet. Både datainsamling och intervention 
utfördes av kliniskt verksamma sjukgymnaster i deras dagliga arbete. Detta borde 
innebära en hög överförbarhet av resultaten till klinik och, om resultaten 
implementeras, bidra till att förbättra patienternas hälsa. 
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1 INTRODUCTION 
Ankylosing spondylitis and rheumatoid arthritis are inflammatory joint diseases and 
both lead to disability and reduced health. Modern medical treatment is efficient in 
controlling the inflammatory activity, but does not automatically restore all aspects of 
the patient’s health. Economic constraints, partly due to increasing drug costs, call for 
efficient strategies to improve health beyond that obtained by medication only. 
Physical activity is a powerful health measure and physiotherapists have an important 
role in its initiation and implementation among patients with inflammatory joint 
disease. However, more knowledge is needed of the characteristics of those patients 
in most need of support, and on the efficiency of various physical activity 
interventions. 

1.1 INFLAMMATORY JOINT DISEASE 
Rheumatic disease may be classified as inflammatory joint disease, osteoarthritis and 
local and generalized pain conditions (1). Two major inflammatory joint diseases are 
AS and RA.  

1.1.1 Ankylosing spondylitis 

Ankylosing spondylitis is a chronic, progressive, inflammatory disease of unknown 
etiology. It primarily affects the spine and sacroiliac joints, but peripheral joints and 
entheses are also involved (2-4). Main symptoms are pain, stiffness (2), fatigue (5), 
deterioration of activity performance in daily life (6) and reduced physical, social and 
psychosocial well-being (7). Comorbidities are common, e. g. osteoporosis (8) which 
may lead to vertebal fractures (9), cardiovascular complications (10) and uveitis (11, 
12). Increased mortality is associated with spinal conditions, leading to respiratory 
difficulties contributing to death (13), cardiovascular disease (10) and amyloidosis 
(14). AS has earlier been described as two-to-three times more common in men than 
in women (15). However, a recent study show equal gender distribution (16). The 
prevalence of AS differs depending on the population studied and is suggested to be 
0.3-0.5 % in mid-Europe populations (17, 18) and 1.1-1.4 % in northern Norway (19).  

AS is diagnosed according to the modified New York criteria (20) requiring the 
presence of radiological sacroilitis grade 3 or 4 unilaterally or grade 2-4 bilaterally, 
and always accompanied by any of the clinical criteria low back pain 3 months 
improved by exercise and not relieved by rest, limitation of lumbar spine mobility in 
sagittal and frontal planes or chest expansion relative to normal values corrected for 
age and sex.  

Non-steroid anti-inflammatory drugs (NSAID), disease-modifying antirheumatic 
drugs (DMARD), biological therapy, simple analgesics, local and systemic steroids, 
non-pharmacological therapy (including education, exercise and physiotherapy), and 
surgical interventions, are recommended by the ASAS/EULAR, in the management 
of the disease (21).  
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1.1.2 Rheumatoid arthritis 
Rheumatoid Arthritis (RA) is a chronic autoimmune disorder of unknown etiology. It 
is progressive and systemic, affects connective tissue and is associated with 
symmetrical polyarticular synovitis. Major symptoms of RA are morning stiffness, 
pain and fatigue, but the disease also leads to reduced aerobic fitness, decreased 
muscular strength and endurance, limited flexibility and poor standing balance (22-
26). There is a risk of comorbidity, e. g. osteoporosis (27, 28)  and cancer (29) and 
premature death in RA, mainly due to cardiovascular and cerebrovascular diseases 
(30, 31). RA affects women twice as often as men and it can debut at any time of life, 
but there is a peak around 55-57 years. The yearly incidence of RA is 24/100 000 (32) 
and the prevalence in the adult Swedish population is 0.5-0.7%  (33).  

RA is diagnosed according to the ACR criteria (34) requiring the presence of four or 
more of the following criteria; 1) morning stiffness in and around joints lasting at 
least 1 hour; 2) soft-tissue swelling (arthritis) of three or more joint areas observed by 
a physician; 3) swelling (arthritis) of the proximal interphalangeal, 
metacarpophalangeal or wrist joints; 4) symmetric swelling (arthritis); 5) rheumatoid 
nodules; 6) presence of rheumatoid factor; and 7) radiographic erosions and/or 
periarticular osteopaenia in hand and/or wrist joint. Criteria 1-4 must have been 
present for at least six weeks.  

The EULAR recommends early treatment with DMARDs (methotrexate is the anchor 
drug), NSAIDs, systemic glucocorticoids (oral and intraarticular) and non-
pharmaceutical interventions including information, education programmes, dynamic 
exercise, occupational therapy and hydrotherapy, in the management of early arthritis  
(35). The definition of what period of time should be considered for early RA varies, 
but have been suggested to be three years (36). 

1.2 RHEUMATOLOGY 
The past ten years have seen a new era in the medical specialty rheumatology. Not 
only has the early initiation of DMARDs improved inflammatory control (37, 38), but 
also the introduction of biologic agents represents a remarkable advance in the 
treatment of rheumatic disease. Along with increased drug costs, however, economic 
constraints have also affected health care with greater demands for efficient treatment 
and quality control. 

1.2.1 Medical treatment and quality control in RA 
The Swedish RA register was started by the Swedish Society for Rheumatology in 
1997 as a quality-control measure. Its aims were to acquire new knowledge through 
systematic, long-lasting follow-up of all individuals affected by RA, and to measure 
the disease activity and effects of medical treatment. All Swedish rheumatology 
clinics and rheumatologists in private practice now (2008) systematically report 
demographics, disease activity, medications and measures taken to improve 
inflammation control among patients with RA. Currently, approximately 23 650 
patients are included.  

Data collected for the RA register are those included in the suggested core set of 
disease activity measures (39) which includes patients’ self-reports (pain, global 
assessment, activity limitation), doctors’ global assessment, clinical examination 
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(tender and swollen joint counts), laboratory tests (acute phase reactants) and 
radiology. An aggregate measure of disease activity, DAS 28, includes tender and 
swollen joint counts, ESR and patients’ global assessment (40). 

1.2.2 Medical treatment and quality control in AS 
With the introduction of biological agents, a need for better quality control has also 
evolved for patients with AS. A spondyloarthropathy register already exists under the 
Swedish Rheumatology Registers and an AS register is planned 

The ASAS core set for monitoring AS suggests that the following domains be 
included; physical function, pain, spinal mobility, patients’ global assessment, 
stiffness, peripheral joints and entheses, acute-phase reactants, fatigue and imaging 
(41). Different methods for their evaluation may be chosen. One set of comprehensive 
methods is the BAS Indices. This includes self-reports on disease activity, function 
and health and measurement of mobility (5, 42-46).  

1.2.3 Inflammatory control and health 
There is data to support the notion that modern medical treatment and quality control 
reduce disease activity in populations of RA (47). However, such reductions do not 
necessarily confer improvements related to all aspects of the patient’s health. In two 
clinical cohorts of patients with RA, studied in 1985 and 2000 respectively, all 
disease clinical status measures decreased significantly while pain did not (47). In a 
Swedish cohort of patients with early RA, improvements were seen for all studied 
variables within the first three months. Disease activity then remained unchanged 
while function variables tended to worsen after the first year (48). 

1.3 HEALTH 
1.3.1 Definitions 
The WHO in 1988 defined health as ‘a state of complete physical, mental and social 
well-being’. The definition has been modified by adding ‘spiritual well-being’ to the 
list and by including ‘a dynamic state’ instead of ‘a state’ of well-being (49). Other 
definitions relate to the absence of illness, having strength and robustness and high 
quality of life (50). As health is a personal experience irrespective of disease or 
illness, the only one that can rate a person’s health is the person herself.  

Quality of life (QoL), is defined by the WHO as ‘an individual’s perception of their 
position in life in the context of the culture and the value systems in which they live 
and in relation to their goals, expectations, standards and concerns’ (51). It is a much 
broader concept than health-related quality of life (HRQoL), which focuses more on 
the physical and mental limitations of illness, as perceived by the patient (52, 53). 
HRQoL includes ‘self-rated health’ (54) which has been defined as well-being and 
functioning as perceived by the individual and one of its synonyms is general health 
perception (55). In the present work ‘health status’ is used interchangeably with 
‘general health perception’.  

1.3.2 General health perception 
Single-item ratings of general health perception are useful (56). General health 
perception is considered a suitable outcome in clinical trials, partly because of the 
inclusion of psychosocial aspects. In epidemiology it is used for screening high-risk 
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groups and also because of its ability to predict mortality (54, 57, 58). However, most 
studies use general health perception as a predictor of future events and not in the 
opposite direction, as an outcome (59).  

1.3.3 General health perception in AS 

Perceived health of patients with AS is significantly impaired, compared to the general 
population’s (60, 61), and also compared to patients with self-reported hypertension, 
diabetes or arthritis (61). Physical HRQoL is better, and mental HRQoL worse, in AS 
than in RA (62). Stiffness, pain and fatigue have been described by patients with AS as 
influencing their QoL (63). Self-rated disease activity and activity limitations, 
peripheral arthritis and employment correlate with HRQoL in AS (62, 64-66). 
Randomized clinical trials reveal that group physiotherapy (67) and combined spa 
exercise intervention (68) have positive effect on general health perception. However, 
whether previously identified correlates of general health perception in AS can be used 
as its predictors is not known. Neither have physical activity, medication or other 
disease-related factors been studied as to their predictive value for general health 
perception. 

1.3.4 General health perception in RA 

Compared to low-back pain, RA seems to have a greater effect on general health 
perception, and the health is also poorer than in the general population (69). RA and 
cancer also seem to contribute more to poor self-rated health in older women (age 65-
79 years) than do other chronic diseases (70). Disease-related factors such as pain and 
difficulties with daily activities relate to the perception of general health among patients 
with RA (25, 71-74), as does disease activity, to a small extent (75). Activity limitation 
also predicts HRQoL in RA over five years (76). A few studies of physiotherapy 
interventions show positive results regarding HRQoL in RA (77-79). Whether disease-
related factors also can predict general health perception in RA needs further 
investigation; neither do we know whether activity limitation can predict general health 
perception as measured with a single-item measure. Further, measures of body 
functions and physical activity as predictors of general health perception have not yet 
been studied. 

1.4 PHYSIOTHERAPY 
1.4.1 Theory and concepts 
Physiotherapy was early defined as ‘A health profession that emphasizes the science 
of pathokinesiology and the application of therapeutic exercise for the prevention, 
evaluation, and treatment of disorders of human motion’ (80). Later definitions 
characterize physiotherapy as providing services to people in order to maximize 
movement potential. The interaction between the physiotherapist, the patient, and 
their social environment with agreed goals is also highlighted (81, 82). 

One framework for implementation of the above definitions is the biopsychosocial 
model of health and illness (Fig 1). The model recognizes that not only biological 
factors, but also psychological and social ones need to be taken in account in the 
understanding of health and illness (83). Biological factors refer to medical or 
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physical aspects; psychological to e. g behavioural, emotional and mental aspects; 
and social to the patient’s interactions with the physical environment and other 
people. Thus, this model takes into account not only biological, but also 
psychological and social factors as opposed to a biomedical perspective where health 
problems are considered to be of entirely biological origin. 

Figure 1. The biopsychosocial model of health and illness 

Based on the biopsychosocial model, the World Health Organization has developed 
the International Classification of Functioning, Disability and Health, more 
commonly known as the ICF (84). The ICF provides a standard language and 
framework for the description of health and health-related states. It is a multi-purpose 
classification intended for a varying use in many different areas, offering a 
classification in two different directions namely ‘functioning’ and ‘disability’. 
Functioning includes ‘body functions and body structures’, ‘activities’ and 
‘participation’; disabilities includes ‘impairment’, ‘activity limitations’ and 
‘participation restrictions’. All the components are also recognized as interacting with 
environmental and personal factors. 

1.4.2 Physiotherapy in rheumatology 
Among patients with inflammatory joint disease, those with AS and RA are those 
most frequently seen in physiotherapy within rheumatology. Both diseases are life-
long, with unpredictable flares and remissions. Thus, physiotherapy must be tailored 
individually to acute conditions, as well as to preventing further disability and to 
providing support for a healthy lifestyle in a long-term perspective. Measures taken 
often include pedagogical and cognitive behavioural elements to promote increased 
knowledge, self-management strategies and good control over challenging life 
situations. Unstructured forms of coaching not based on one single theory or model 
are often used but have not been evaluated systematically. 

 Health 

Physiological Sociological 

     Biological 
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Physiotherapy in rheumatology previously focused mainly on regimens including 
bed-rest, assisted range of motion, and hands-on treatment to reduce pain and 
tenderness. However recent evidence suggests that physical activity, mainly planned 
and structured exercise, should be the first choice for most patients with AS and RA. 
The safety and benefits of exercise to improve aerobic capacity, muscular strength 
and endurance, joint range of motion, activity and HRQoL in RA have been 
established through many studies (77, 78, 85-87). In addition, some studies support 
the benefits of exercise in AS (88). However, the health benefits of physical activity 
in daily life have not yet been established among patients with inflammatory joint 
diseases; nor has any model for its implementation in physiotherapy been evaluated.  

1.5 PHYSICAL ACTIVITY 
1.5.1 Definitions 
Physical activity, exercise, and physical fitness are inter-related factors influencing 
health. Physical activity is defined as ‘any bodily movement produced by skeletal 
muscles that results in energy expenditure’; a broad term including almost everything 
a person does during waking hours. Exercise is a subset of physical activity defined 
as ‘planned, structured, and repetitive bodily movement done to improve or maintain 
one or more components of physical fitness’ (89).  

1.5.2 Recommendations 

Physical activity not only contributes to maintaining good physical and psychological 
health, but also reduces the risk of cardiovascular disease (90, 91), type 2 diabetes (92), 
obesity (93), osteoporosis (94), depression (95), colorectal cancer (96), cognitive 
impairment (97, 98) and other disease and disability. Despite the massive evidence, 
inactivity is a major problem in the western world (99, 100). 

Recommendations for maintaining good health by physical activity long included the 
accumulation of 30 minutes or more of moderate-intensity physical activity, such as 
brisk walking, on most, preferably all, days of the week (90, 99, 101, 102). These 
recommendations have also been adopted for patients with arthritis and were thus 
applied in the present work and labeled Healthy Physical Activity (103). 

In 2007 the recommendations for healthy physical activity were updated and are now 
suggested to include 30 minutes of moderately intensive activity, five times per week 
or 20 minutes of vigorous intensity three times per week. Additional strength training 
twice a week should also be applied (104). Further, recommendations for older adults 
and those with chronic conditions or physical limitations include flexibility exercise 
twice a week for at least 10 minutes each time, balance exercise and individual activity 
plan to obtain a sufficient level of physical activity to maintain health (105).  

1.5.3 Correlates 
In the general population, physical activity is positively associated with general health 
perception at all ages (58, 106-108). Women are more likely to be inactive than men, 
high age influences physical activity negatively and increasing levels of education 
and income lead to increased levels of physical activity (109, 110). Health locus of 
control is positively associated with exercise and participating in leisure activities 
(111) and there is mixed evidence for the influence of marital status on physical 
activity (112-115). 
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Whether physical activity in younger age can predict physical activity in adulthood 
has been discussed. There is evidence that there is no relation (116). However, 
prospective studies following adolescents into young adulthood, have identified 
frequent physical activity as a predictor of healthy physical activity levels (117-120). 

1.5.4 Interventions 
Many interventions to promote physical activity have been evaluated over the years. 
A metasyntesis of 127 intervention studies, performed from 1965 to and including 
August 1995 compared intervention approaches, study designs and results in a variety 
of populations. The outcome of the interventions was described as changed physical 
activity behaviour and reported as effect sizes, unweighted or weighted by sample 
sizes. Analysis of effects weighted by sample size suggested that interventions based 
on principles of behaviour modification delivered to healthy individuals were 
associated with large effects, especially when media were used to deliver them to 
targeted groups of mixed ages, when the physical activity was unsupervised, 
accentuated leisure activity at low intensity, and was assessed by observation (121).  

A randomized clinical trial in healthy men and women compared a traditional 
structured exercise programme with one of lifestyle physical activity, both 
comprising cognitive and behavioural strategies (122). It was concluded that both 
programmes led to positive changes in physical activity, cardiorespiratory fitness and 
risk factors for cardiovascular disease. Also, those who adopted healthy physical 
activity behaviour, in either group, increased their use of cognitive and behavioural 
strategies for physical activity (122). A subsequent cost-effectiveness analysis of the 
above interventions showed the lifestyle programme to be superior to the structured 
programme (123). 

1.5.5 Physical activity in AS 

Physical activity, particulary planned structured therapeutic exercise, is a cornerstone in 
the treatment of AS and apparently beneficial. However what treatment protocol should 
be recommended is not clear (88). While many patients with AS report some amount of 
exercise, a very small number appear to reach healthy levels (124). It seems that 
patients with AS and less activity limitation exercise less than those with more 
limitation (125). Adherence to regular exercise is associated with higher education, 
with beliefs in the benefits of exercise and with rheumatologist follow-up (126). More 
activity limitation and higher disease activity predict the amount of time spent on AS-
related activities, including exercise, rest and health-care visits over time (127). 
Predictors of exercise behaviour in AS have not been studied and thus is it not known 
how far previous exercise behaviour, demographics or disease related factors can 
predict exercise behaviour in AS. 

1.5.6 Physical activity in RA 

Individuals with RA are as physically active as the general population (25), or less so 
(100, 128, 129). Age, disease activity and activity limitation (130, 131) correlate with 
physical activity. Exercise history predicts future exercise (132-135). A number of 
studies have investigated the effectiveness of interventions to increase physical activity 
levels in arthritis populations, and one study of a 12-month internet-based intervention 
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in patients with RA shows increased levels of healthy physical activity at six and nine 
months, and also at six, nine and twelve months regarding vigorous activity (136). 
Whether the above correlates can also predict physical activity in RA is not known, 
neither is the predictive value of previous physical activity or body functions. 

1.5.7 Description and assessment 
The terms frequency, duration and intensity are used to describe physical activity. 
Frequency simply describes the number of sessions per day, week or month and 
duration the length of each session in minutes or hours. Intensity is often classified as 
low/light, moderate/medium or high/vigorous/strenuous. It describes the effort of the 
activity and is generally expressed as heart rate, breathing and sweating. One way of 
rating intensity is by using the Borg’s rating of perceived exertion (RPE), a subjective 
assessment of the perception of exertion during physical work (137). Intensity can 
also be described in absolute terms by using the Metabolic Equivalent (MET) which 
is energy expenditure, account taken of differences in resting metabolic rate related to 
gender, age and body composition (138).  

The ‘gold standard’ in the assessment of physical activity is considered to be doubly-
labelled water, a valid yet very expensive method, not suitable for large studies. 
Indirect calorimetry and direct observation are other assessments, but too complex 
and expensive to use in epidemiological studies. Equipment such as pedometers, 
accelerometers or heart-rate monitors is useful but does not register all aspects of 
physical activity and cannot be used in water. Thus, questionnaires are the most 
widely used way in epidemiological studies to monitor or assess physical activity. 
Limitations related to their use include biases such as social desirability, the 
complexity of the questionnaire, seasonal variation, length of the period surveyed, 
and the subjects’ age (139-142). Another potential bias in the use of questionnaires, 
not often highlighted in the literature, is the subjects’ understanding of the 
phenomenon investigated.   

1.6 QUALITATIVE METHOD 
Patients’ understanding of phenomena related to processes, assessments and 
interventions in health care can be unravelled using qualitative methods. 
Observations, interviews or artifacts generate data that are analyzed qualitatively to 
explain and obtain rich descriptions of phenomena of interest or generate hypotheses 
(143, 144). In rheumatological physiotherapy, qualitative studies have been used to 
increase understanding of the management of everyday life (145) and aspects of 
physical activity behaviour (146-149). Qualitative research methods or approaches 
include e. g. phenomenology, content analysis, grounded theory and 
phenomenography. 

1.6.1 Phenomenography 
Phenomenography was first described by Ference Marton in the 1970s (150). It 
originates from educational research, but has evolved into a fairly well-known 
approach in health-care research (151). Phenomenography aims at identifying and 
describing differences and similarities in the way individuals’ experience, understand 
and conceptualize phenomena. It is based on the assumption of a limited number of 
qualitatively different ways of understanding or experiencing phenomena, which are 
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shared by different individuals in similar situations (152, 153). A common data 
collection method is the semi-structured interview (154).  

Phenomenography must not be confused with phenomenology where the focus is on 
individuals’ lived experience and where the aim is to clarify the essence of a 
phenomenon, what a ‘thing’ is. In phenomenography one seeks the different ways a 
phenomenon with its different aspects appears to individuals. It is a second-order 
perspective and thus does not try to explain the world ‘as it is’ (first-order 
perspective). All the ways a phenomenon can be experienced and understood 
constitute the phenomenon (155).  

1.7 THE PARA STUDY  
The PARA Study seeks on a national level to increase the quality of physiotherapy in 
rheumatology by collecting data and performing interventions in ordinary clinical 
practice. It includes both quantitative and qualitative perspectives on physical activity 
and health in RA. It started in 1999, when 42 Rheumatology clinics in Sweden linked 
to the Swedish RA register were invited to participate. Previous publications based on 
data from the PARA Study include one qualitative study (149), two methodology 
studies (156, 157), and one quantitative, descriptive study with cross-sectional design 
(25). The present Studies II-IV are based on data collected in the PARA Study.  
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2 AIMS 
The overall aims of the work presented here were to identify predictors of physical 
activity and general health perception, to evaluate the outcome of a physical activity 
intervention, and to gain deeper understanding of physical activity intensity in 
patients with inflammatory joint disease. 

The specific aims were: 
I. to describe changes over time in work, civil status, exercise habits, 

medication, self-reported disease activity, activity limitation, general 
health perception and body functions, and to identify predictors of general 
health perception and exercise habits in patients with AS at a specialist 
clinic 

II. to describe changes over one year in physical activity, body functions and 
‘disease activity’, including pain, general health perception, activity 
limitation and inflammatory activity, and to identify predictors for self-
reported physical activity and general health perception in patients with 
RA 

III. to investigate the effect on perceived health status, body function and 
activity limitation of a one-year coaching programme for healthy physical 
activity in patients with early RA 

IV. to describe variation in the ways that patients with RA understand how to 
determine the intensity of physical activity 
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3 METHODS 

3.1 STUDY DESIGNS 
An overview of the designs and the participants of Studies I-IV is given in Table 1.  

3.2 PARTICIPANTS 
The 399 patients included in the present work were recruited from Danderyd Hospital 
(Studies I-IV), Västerås Hospital, Borås Hospital, Trelleborg Hospital, Gävle-
Sandviken Hospital (Study II) Karolinska University Hospital/Huddinge (Studies II-
IV), Karolinska University Hospital/Solna, Örebro University Hospital, Spenshult 
Rheumatology Hospital,  Sahlgrenska University Hospital/Mölndal, Skövde Hospital, 
Uppsala University Hospital, Linköping University Hospital, and Falun Hospital 
(Studies II-III).  

Inclusion criteria were age 18 years or above, ability to communicate in Swedish and 
AS or RA diagnosis confirmed by a rheumatologist according to specific criteria for 
each disease (20, 34). In Study I further inclusion criteria were having at least one 
complete set of BAS indices no older than three years. In Studies II and III being 
enrolled in the Swedish RA register was a requirement, as well as being able to 
perform body function testing, and to complete questionnaires. In Study IV, currently 
seeing a physiotherapist was an additional inclusion criteria. 

In Study I, an exclusion criterion was severe co-morbidity, such as heart failure or 
other conditions, assumed to influence the self-reports. In Studies II-IV, no specific 
exclusion criteria were applied.  

3.3 DATA COLLECTION 
In Study I, participants were recruited at the physiotherapy department at Danderyd 
Hospital (DH) in Stockholm where patients are referred from the entire Greater 
Stockholm area. Of 113 patients approached, 50 agreed to participate. In this 
retrospective study 27 patients had two complete sets of BAS indices and were asked 
to report demographic and disease-related data, and exercise habits related to the time 
of their two previous BAS examinations. The other 23 patients were asked to perform 
a second examination with the BAS indices and also to report demographic and 
disease related data and exercise habits in retrospect as well as for the present sets of 
BAS examinations.  

In Study II recruitment took place at 14 rheumatology clinics in central and southern 
Sweden during the years 1999-2002. The 102 participants, reassessed after one year, 
were part of a cohort of 298 patients, originally recruited for a survey of physical 
activity and body functions (25). They did not differ significantly from the original 
sample regarding age, gender distribution, pain, general health perception, activity 
limitation or inflammatory activity. Physiotherapists assessed perceived health status, 
body functions and self-reported physical activity, while rheumatologists assessed 
disease activity at regular outpatient visits. 

In Study III, ten of the previous fourteen clinics participated, and recruitment took 
place during the years 2000-2004. Subjects were enrolled locally at each participating 
clinic and the enrolment procedure followed local circumstances. At some clinics,  
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patients were informed and asked for participation by mail prior to their scheduled 
physician visit; at others they were informed and asked when already at the clinic. 
Our sample of 228 patients compared well with the other patients with RA included 
in the RA register (n=910) at their one-year controls after diagnosis at the 10 
participating clinics during the same period (2000-2004). Thus there were no 
significant differences between the two samples as to gender proportions, 
inflammatory activity, pain, or activity limitation; but our patients were significantly 
younger (mean age 55 years versus 60 years, p<0.001) and had a significantly longer 
disease duration (mean 21 months versus 18 months, p<0.001). Physiotherapists 
assessed perceived health status, body functions and self-reported physical activity; 
and rheumatologists assessed disease activity at regular outpatient visits. All 
participants were allocated at random, individually and without stratification, at each 
participating clinic, by the roll of a dice, to the IG or to the CG. 

In Study IV participants were strategically chosen from Karolinska University 
Hospital/Huddinge and DH in 2006-2007. The strategic selection aimed at acceptable 
variation in gender, age, disease duration, medication and level of physical activity, 
characteristics thought to be important for getting a varied and rich description of the 
phenomenon under study. Participants were interviewed according to a semi-
structured interview guide and all interviews were transcribed verbatim. One week 
prior to the interview, after accepting the invitation to the study, the participants 
completed a questionnaire on physical activity, and this was used during the interview 
along with the interview guide. 

3.4 ASSESSMENTS 
Most of the methods chosen for this work are valid and reliable for the populations 
they were used in. Some are also part of internationally recommended core sets for 
outcome measures in clinical trials in AS and RA (39, 41). Assessments are presented 
in Table 2. 

3.4.1 Demographic particulars and disease-related data 
Age, gender, medication and symptom duration/disease duration are described in 
Studies I-IV. In Study I, work, civil status and diagnosis duration are also described. 
Studies II-III include the Disease Activity Score in 28 joints (DAS28).   
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Table 2. The following assessments were used in the different studies. Their validity and 
reliability for patients with AS and RA respectively are indicated with * and ** respectively. 

Assessments in alphabetic order Study I Study II Study III Study IV 

AS exercise questions  x    

BASDAI *, ** x    

BASFI *, ** x    

BAS-G1 *, **, BAS-G2 *, ** x    

BASMI *, ** x    

DAS 28 *  x x  

EPM-ROM *, **  x x  

EQ VAS *   x  

Functional balance **  x x  

General health perception *  x   

Grippit **  x x  

HAQ *, **  x x  

MHLC-C *, **  x   

Modified LIV-90  x   

Pain *  x x  

Physical activity questionnaire   x x 

Peripheral joint involvement x    

TST *, **  x x  

3.4.2 Self-reports 

– AS exercise questions. The number of occasions of planned and structured 
exercise at any intensity currently being performed.

– The Bath Ankylosing Spondylitis Disease Activity Index (BASDAI) including 
six statements of disease activity during the previous week rated from 0 (no 
activity) to 10 (maximum activity) (5, 42). 

– The Bath Ankylosing Spondylitis Functional Index (BASFI) including ten 
statements of activity limitation during the previous week rated from 0 (no 
limitations) to 10 (maximum limitations) (43, 44).  

– The Bath Ankylosing Spondylitis Global Score (BAS-G1, BAS-G2) including 
two questions on the effect of disease on general health perception the 
previous week and the previous six months respectively, rated from 0 (no 
effect) to 10 (maximum effect) (45).  

– The EuroQol VAS (EQ VAS) consists of a 20 cm vertical ‘thermometer' where 
the respondent rates his or her current health state from 0 (worst imaginable 
health state) to 100 (best imaginable health state) by drawing a line from a box 
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marked ‘your own health state today’ to the appropriate point on the 
thermometer (158-161).  

– General health perception on VAS (GHP). A 100 mm VAS where the 
respondent rates his or her current general health perception from 0 (totally 
fine) to 100 (worst imaginable health) (39). 

– The Health Assessment Questionnaire Disability Index (HAQ) including eight 
questions regarding the previous week to assess activity limitation rated from 
0 (no limitations) to 3 (severe difficulties) (162, 163).  

– The Multidimensional Health Locus of Control Scales, form C (MHLC-C)
where two subscales (Internal and Doctors), including nine items focusing on 
where the patient feels that the control of his/her health lies, were used in the 
present work. Scores range from 6-36 (Internal) and 3-18 (Doctors’) (157, 
164).

– Modified LIV-90, a questionnaire including eight questions on physical 
activity taking into account seasonal variation and intensity of daily work, 
with scores from 0 (no activity) to 32 (high intensity activities several times a 
week independent of season and a physically demanding work). 12.5 points or 
above represents healthy physical activity (165). The questionnaire was tested 
in the present work for test-retest reliability in a convenience sample of 26 
individuals with RA. 

– Pain was rated on a 100 mm VAS from 0 (no pain) to 100 (maximal pain) 
(166). 

– Physical activity questionnaire with three questions on frequency of physical 
activity at different intensities. The questionnaire was tested in the present 
work for test-retest reliability in a convenience sample of 31 individuals with 
RA. 

– Peripheral joint involvement was reported as yes or no. 

3.4.3 Clinical tests 

– The Bath Ankylosing Spondylitis Metrology Index (BASMI) including five 
measures of spinal mobility from 0 (mobility with no restrictions) to 10 
(severely reduced mobility) (46).  

– The Escola Paulista de Medicina - Range of Motion Scale (EPM-ROM). Ten 
bilateral movements in seven joints are measured with a goniometer ranging 
from 0 (motion with no restrictions) to 30 (severely reduced range of motion) 
(167). 

– Functional balance while walking in a figure-of-eight, was noted by counting 
the numbers of oversteps or touches (n) (22). 

– The Grippit was used to measure peak grip force in Newtons (N) (168).  
– The Timed Stands Test (TST) assesses lower-extremity function by recording 

the time (s) needed to rise ten times from a standard chair (169).  

3.4.4 Interviews 
In Study IV, semi-structured interviews were used to collect data. The interviews 
were conducted in a separate room at the two clinics. They lasted between 17 and 36 
minutes and were recorded using a digital voice recorder (Olympus VN-480 PC). An 
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interview guide was constructed and modified after testing in four pilot interviews. 
Included in the final interview guide was a questionnaire consisting of three questions 
on physical activity at different intensities. The final interview guide further covered 
topics regarding reflections on filling in the physical activity questionnaire, with 
special focus on how to distinguish physical activity at low, moderate or high 
intensities; experience of different physical activity levels; and shift in physical 
activity behaviour, activity preferences and motives for physical activity after disease 
onset.

3.5 INTERVENTION 
In Study III an intervention aiming at implementing healthy physical activity (30 
minutes/day, moderately intensive, 4 times/week) was applied to patients allocated 
to the intervention group. The intervention was based on behavioural medicine 
approaches, although not strictly following a specific theory or model.  

An experienced psychologist specializing in chronic pain and cognitive behavioural 
intervention held lectures in cognitive behavioural theory and measures based on the 
techniques developed by Fordyce (170, 171) and stages of change (172). Coaches 
were also trained to support patients’ goal-setting for their physical activity following 
the principles of graded activity, to identify present and future obstacles to continuing 
physical activity and to identify strategies for overcoming these obstacles (173, 174). 
The coaches acted in role-plays and were given time to reflect and contemplate 
during the sessions. One recall session was held by the psychologist after six months, 
while regular recall sessions on the study protocol were held once or twice every year 
during intervention period. Of the personal coaches, at least one from each 
participating clinic attended a one-day session including the procedures mentioned 
above. This session also constituted co-training in the performance of assessments, 
and review of the definitions, requirements and benefits of healthy physical activity.   

The intervention was led by physiotherapists at the participating clinics by discussing 
with each patient their thoughts regarding body function and their possibilities for 
physical activity. Further, goals for physical activity were formulated and 
documented according to a structured manual. Perceived obstacles to successful 
implementation were discussed and documented, as well as problem-solving 
strategies to help overcome these obstacles and also present and future barriers of 
physical activity. Telephone support was given by the coach once weekly during the 
first month and then once monthly during the entire year of intervention. Every third 
month, tests of body functions were performed in order to encourage adherence to the 
physical activity goals, and oral and written feed-back was given about the results.  

All participants (IG and CG) had access to, but were not specifically encouraged to 
participate in, ‘ordinary’ physiotherapy treatment including patient education, 
treatment with physical modalities, and organized exercise a maximum of twice per 
week.

3.6 ANALYSIS 
3.6.1 Quantitative analysis 
Table 3 lists the statistical methods used in the thesis. 
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Table 3. Statistical methods used in Studies I-IV 

Method Study I Study II Study III Study IV 
Descriptive statistics 
- Median and range 
Methods of analysis 
- Chi-square test 
- Wilcoxon matched pairs test 
- Simple logistic regressions 
- Multiple logistic regressions (forward   
stepwise) 
- Mann-Whitney U-test 
- Student’s t-test 
- Sign test 
- Kappa coefficients 

x

x
x
x
x

x

x
x
x

x
x

x

x

x
x
x
x

x

All statistical analyses were performed using STATISTICA, version 7.1, STATSOFT 
Inc, Tulsa, US. Significance level was set to 0.05.  

In Studies I and II Wilcoxon matched pairs tests were used to analyze changes over 
time where data was evaluated as ordinal scaled data. In Study I, the Chi-square test 
was used to compare groups with respect to dichotomized outcome variables. All 
independent variables in the logistic regressions were dichotomized by the median 
value from the observed data collected, respectively. Simple logistic regressions were 
performed to calculate univariate odds ratios (OR) with general health perception and 
exercise/physical activity as dependent variables. Independent variables with 
significance levels p=0.25 or lower (175) were included in the forward stepwise 
multiple logistic regression analyses along with the number of months between 
assessments (Study I) and the demographics of age and gender (Studies I and II).  

In Study III, the Chi-square test, the Mann-Whitney U test and the Student’s t-test 
were used to analyze between-group differences. The primary analyses were 
performed on the intention to treat (ITT) analysis population. Missing data was 
replaced using the baseline values carried forward (bvcf) for the ITT population and 
for the completers population, i.e. all subjects who completed the study (sc). Power 
calculations were based on the assumptions that 40% of the patients in the IG would 
improve their health state (>15 mm) compared to 20% of those in the CG. The 
analysis indicated that 91 subjects per group would confer conclusive results with a 
power of 80% and significance level of 0.05.  

3.6.2 Qualitative analysis 
In Study IV, transcripts from the interviews were analyzed using a phenomenographic 
approach. The analysis was inspired by the seven steps described by Dahlgren and 
Fallsberg (153) and was conducted as follows; 1. Familiarization. The transcripts 
were read through several times to get the gist of the contents. 2. Condensation.
Significant statements where the informant described the phenomenon were selected 
and a short but representative version of each dialogue was established. 3.
Comparison. The selected statements were compared to find similarities and 
differences among them. 4. Grouping. Statements that appeared similar were 
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preliminarily grouped together. Qualitatively different categories of description were 
sought by horizontally comparing the statements across all interviews. The robustness 
of the categories was cross-checked several times with the content of the original 
interviews; several revisions were made before the final categorization was 
established. Alternative explanations were discussed. Each category corresponds to a 
conception of the phenomenon in question. 5. Articulation. A description of the 
essence of each category was developed and agreed by the research group through 
negotiated consensus (176). Quotes from the interviews were chosen to illustrate the 
main content of the different categories. 6. Labelling. The categories were suitably 
labelled. 7. Contrasting. The categories were compared in order to find a structure in 
how they related to each other.  

3.7 ETHICS APPROVAL 
All participants received oral and written information about the method and aims of 
the study. They were also informed that participation was voluntary and could be 
terminated at any time without stating a reason, and without it affecting their care. 
Informed consent was obtained from each participant. The Regional Ethics Research 
Committee at Karolinska Hospital approved the design of Study I (D nr 01-231) and 
the Regional Ethics Research Committee at Karolinska Institutet approved the design 
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4 RESULTS 

4.1 STUDY I 
Work, civil status, medication, disease activity, activity limitation, body function and 
general health perception the previous week remained stable over time (15-37 
months). Exercise habits decreased and general health perception during the previous 
six months improved. 

Table 4 shows the predictors of general health perception and exercise identified 
through simple logistic regression analyses and the dichotomization based on the 
median value of each variable in the observed sample.  

In the multivariate logistic regression model with exercise as dependent variable, long 
symptom duration (OR 6.43, 95% CI1.03-40.06), exercise 2/week (OR 37.03, 95% 
CI 3.85-370.00) and higher disease activity (OR 13.49, 95% CI 1.76-103.07) 
predicted more frequent exercise independently of other variables included in the 
model. Living alone contributed to this model also, although not as a significant 
predictor (OR 7.02, 95% CI 1.00-49.38). The sensitivity of the model was 93%.  

The multivariate logistic regression model with general health perception the past six 
months as dependent variable showed that full time work (OR 5.88, 95% CI 1.02-
32.25), less activity limitation (OR 16.67, 95% CI 1.67-100.00) and good general 
health perception the previous six months (OR 6.25, 95% CI 1.12-33.33) predicted 
good general health perception the previous six months independently of other 
variables included in the model. Living alone contributed to the model, although it 
was not a significant predictor (OR 11.10, 95% CI 0.91-135.51). The sensitivity of 
the model was 88%. As peripheral joint involvement has shown in earlier studies to 
be a predictor of health, an additional model was built adding this variable. This 
resulted in the same predictors remaining in the final model.   



   20 

Table 4. Results of simple logistic regression analyses with general health perception the 
previous six months (BAS G2) and exercise, after 15-37 months as the dependent variables. 
Odds ratios (OR) and 95% confidence intervals (CI) are given for each independent variable 
at baseline.  

BAS G2 > 3.0 Exercise  
 2/week 

OR (95% CI) p OR (95% CI) P
Gender, male 
Gender, female 

1.0 
0.78 (0.23-2.56) 0.680 

1.0
1.96 (0.56-7.14) 0.294 

Age,  51.5 years 
Age, < 51.5 years 

1.0 
2.66 (0.85-8.33) 0.092 

1.0
0.85 (0.28-2.63) 0.774 

Symptom duration, 
26 years 
Symptom duration, < 
26 years 

1.0 

1.16 (0.38-3.57) 0.785 

1.0

0.38 (0.12-1.20) 0.097 

Diagnosis duration, 
14.5 years 
Diagnosis duration, < 
14.5 years 

1.0 

1.37 (0.45-4.17) 0.571 

1.0

0.31 (0.09-0.99) 0.048 

Civil status, married or 
partnership 
Civil status, living 
alone 

1.0 

2.33 (0.67-2.33) 0.167 

1.0

3.97 (1.07-14.71) 0.039 

Work, not full-time 
Work, full-time 

1.0 
6.67 (1.82-25.00) 0.004 

1.0
0.34 (0.10-1.16) 0.083 

Peripheral joint 
involvement, yes 
Peripheral joint 
involvement, no 

1.0 

1.40 (0.36-5.55) 0.623 

1.0

0.52 (0.13-2.04) 0.343 

Medication, no 
DMARDs
Medication, DMARDs

1.0 

0.35 (0.10-1.26) 0.109 

1.0

1.32 (0.39-4.55) 0.658 
Exercise,  2/week or 
irregular 
Exercise,  2/week 

1.0 

0.50 (0.15-1.72) 0.269 

1.0

12.5 (3.33-50.00) 0.001 
BASDAI,  4.05 
BASDAI, < 4.05 

1.0 
8.33 (2.27-33.33) 0.001 

1.0
0.31 (0.09-0.99) 0.048 

BASFI,  3.80 
BASFI, < 3.80 

1.0 
12.5 (3.33-50.00) 0.000 

1.0
0.21 (0.06-0.71) 0.012 

BASMI,  3.00 
BASMI, < 3.00 

1.0 
1.89 (0.61-5.88) 0.267 

1.0
0.65 (0.21-1.99) 0.442 

BAS G1,  4.20 
BAS G1, < 4.20 

1.0 
8.33 (2.27-33.33) 0.001 

1.0
0.31 (0.09-0.99) 0.048 

BAS G2,  5.80 
BAS G2, < 5.80 

1.0 
12.5 (3.33-50.00) 0.000 

1.0
0.85 (0.28-2.63) 0.774 
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4.2 STUDY II 
Balance, pain, general health perception and activity limitation remained stable over 
one year while lower-extremity function, grip force and range of motion improved 
and disease activity decreased significantly over one year.  

Table 5 shows the predictors of physical activity and general health perception 
identified through simple logistic regression analyses. Dichotomization based on the 
median value of each variable in the observed sample.  

In the multivariate logistic regression model with physical activity as dependent 
variable, the only variable predicting a higher level of physical activity was a higher 
level of physical activity at baseline (OR 3.85, 95% CI 1.67-9.09) independently of 
all other variables included in the model. The sensitivity of the model was 65%. 

The multivariate logistic regression model with general health perception as 
dependent variable showed that low pain (OR 8.47, 95% CI 2.97-24.39), high 
physical activity (OR 3.72, 95% CI 1.39-10.10) and good lower-extremity function 
(OR 2.94, 95% CI 1.04-8.33) predicted good general health perception independently 
of all other variables included in the model. The sensitivity of the model was 77%. 

The test-retest of the modified LIV-90 questionnaire, based on five different physical 
activity levels revealed a Kappa coefficient of 0.63 and a weighted Kappa coefficient 
of 0.79 for two sets of measurements over one week. No systematic differences were 
found (p=0.82). 
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Table 5. Results of simple logistic regression analysis with physical activity and general 
health perception (GHP), after one year as dependent variables. Odds ratios (OR) and 95% 
confidence intervals (95% CI) are given for each independent variable at baseline.  

Physical activity >13.25 GHP > 23 
OR (95% CI) p-value OR (95% CI) p-value 

Gender, male 
Gender, female 

1.0
1.27 (0.51-3.13) 0.616 

1.0 
0.41 (0.97-6.22) 0.056 

Age, > 57 yrs  
Age,  57 yrs 

1.0
1.96 (0.88-4.35) 0.095 

1.0 
1.16 (0.53-2.56) 0.697 

Physical activity,  14 
Physical activity, > 14 

1.0
3.85 (1.67-9.09) 0.001 

1.0 
2.78 (1.23-6.25) 0.013 

Disease duration,  12 
mo
Disease duration, < 12 
mo

1.0
0.67 (0.28-1.61) 0.379 1.00 (0.42-2.33) 1.000 

HLOC Internal,  17 
HLOC Internal, > 17 

1.0
2.00 (0.89-4.35) 0.091 

1.0 
1.61 (0.74-3.57) 0.232 

HLOC Doctor’s,  14 
HLOC Doctor’s, > 14 

1.0
1.96 (0.86-4.55) 0.382 

1.0 
0.69 (0.30-1.59) 0.110 

TST,  24 s 
TST, < 24 s 

1.0
1.32 (0.59-2.94) 0.498 

1.0 
2.44 (1.10-5.55) 0.029 

Grip force,  284 N 
Grip force, > 284 N 

1.0
1.39 (0.62-3.03) 0.427 

1.0 
1.39 (0.63-3.03) 0.423 

EPM-ROM,  5.5 
EPM-ROM, < 5.5 

1.0
1.56 (0.71-3.45) 0.276 

1.0 
2.01 (0.93-4.55) 0.076 

Balance,  4 oversteps 
Balance, < 4 oversteps 

1.0
1.27 (0.57-2.78) 0.568 

1.0 
1.03 (0.47-2.27) 0.948 

Pain,  36 
Pain, < 36 

1.0
1.12 (0.51-2.44) 0.770 

1.0 
5.00 (2.08-11.11) 0.000 

GHP,  30 
GHP, < 30 

1.0
0.64 (0.29-1.41) 0.264 

1.0 
2.63 (1.18-5.88) 0.018 

HAQ,  0.57 
HAQ, < 0.57 

1.0
1.72 (0.77-3.86) 0.184 

1.0 
3.24 (1.43-7.42) 0.005 

DAS28,  3.46 
DAS28, < 3.46 

1.0
0.85 (0.39-1.85) 0.679 

1.0 
0.89 (0.40-1.92) 0.758 

4.3 STUDY III 
The two groups were comparable at pre-intervention in all assessed variables except 
balance (p=0.007) and grip strength (p=0.005), where the IG performed better. The 
retention rates during the one-year intervention were 82% (77 patients) and 85% (114 
patients in the IG and CG, respectively.  

Physiotherapists rated goal-attainment for those 77 who completed the intervention as 
0-25% in two cases, 26-50% in five, 51-75% in 19 and as 76-100% in 42. Nine 
patients were never rated. There were no statistically significant differences in 
reaching healthy physical activity levels between the two groups, either at pre- or post 
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intervention. However, some transfer between levels of physical activity took place. 
As seen in Figure 2, 26 patients from the IG (34%) and 23 from the CG (17%) 
increased their levels of physical activity from no/low or intermediate to any of the 
higher levels, p=0.035 in favour of the IG. 

Regarding outcome, the IG improved significantly over the CG (bvcf) regarding 
health status (p=0.027), lower-extremity function (p 0.001) and grip strength 
(p=0.003) but in no other investigated variables. Disease activity remained stable 
(p>0.05). The percentages of participants on different types of medication were 
comparable between the two groups both pre- and post-intervention (p>0.05). 

The test-retest of the physical activity questionnaire, based on three different physical 
activity levels, revealed a Kappa coefficient of 0.80 and a weighted Kappa coefficient 
of 0.84 for two sets of measurements over one week. No systematic differences were 
found (p=0.62) 

BASELINE 

IG AFTER INTERVENTION CG AFTER INTERVENTION 

No/low 
physical 
activity 

IG  
n=9 

CG 
n=15 n=9 

stable=2 
n=13

stable=5

Intermediate 
physical 
activity 

IG
n=36 

CG
n=40

Healthy  
physical  
activity 

IG
n=32 

CG
n=57

n=29 
stable=13 

n=53
stable=22 

n=39 
stable=19 

n=48
stable=31 

n=8 n=8

n=1 
n=2 

n=17 n=13

n=12

n=1 

n=6
n=5

n=3

n=23

Figure 2. Transfer between levels of physical activity in the IG and CG respectively 
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4.4 STUDY IV 
Four different understandings of how to determine physical activity intensity were 
identified and described.  

The first, ‘focus on alterations of bodily features’ comprised an understanding 
through focus on bodily features, expressed in physiological phrases, or through more 
general phrases. Patients determined the intensity of physical activity through 
sweating, heart rate, breathing or bodily strain. How long subsequent negative or 
punishing experience lasted and how long it took to recover was also mentioned. 

‘Yes, I suppose it’s when I feel I’ve, I’ve got my, kind of, blood circulation 
going in my body or something’ 

’I don’t get stiff from any of this (referring to low intensity). I 
do...mmm...sometimes but anyway at high level I get stiff. Then I have to do 
some stretching since I feel the muscles get more...I feel that my muscle 
groups are more twisted together. Here I can even feel it hurts a bit, as a 
disadvantage, so to speak...’ 

In ‘focus on will-power and awareness’ the phenomenon was understood through 
focus on the goals of the activity itself, requiring conscious motives, exertion and 
motivation directed to the outcome rather than to the performance. To be physically 
active at a higher level of intensity, particularly ‘high’, required concentration, 
physical and mental presence and focus on how to perform and coordinate. 

’…and as I speak I hear myself that there’s something else of a more 
purposeful form of effort, you might say...’ 

’…then it’s more, well I don’t do this for fun...no...it’s more aimed at...getting 
better’

In ‘focus on performing activity’ the activity per se or the pace of performing the 
activity was what constituted the understanding and it could comprise a structure of 
how to reason upon different intensities. 

‘Well, it’s not just that you want to tell about different activities, but one has 
to, I had to do this before I could see what was low, I mean, get some 
structure on this, what was...what the difference was with those walks’ 

In ‘focus on the consequences of disease’ intensity could not be understood without 
merging thoughts and experience of the disease with its symptoms and different 
intensities were always characterized in relation to aspects of the disease. It was 
difficult to characterize intensity, but feelings of strain, tension and slowness were 
expressed in relation to the disease. 

‘yes, it’s all connected together...with the rheumatics bit…’ 

’not pain but, it seems, the body resists...and then I don’t make the 
effort. Before, I’d have cycled fast, I’d never do that now. It feels wrong, 
somehow, to put that strain on your body.’
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5 DISCUSSION 
5.1 MAIN FINDINGS 
A number of characteristics of patients with AS and RA who are at risk of poor 
general health perception and physical inactivity were identified in the present work. 
A structured intervention to promote healthy physical activity had beneficial effects 
in patients with early RA and patients’ understanding of physical activity intensity 
partly diverged from those underlying commonly used assessments. Data were 
collected and the intervention was performed by ordinary physiotherapists in their 
daily clinical environment. Thus, the transferability of the present results should be 
high and, if implemented, a valuable contribution to improvement in patients’ health. 

5.1.1 Predictors of exercise and physical activity 
In both AS and RA previous exercise or physical activity predicted current. This is in 
line with previous findings in the general population (177) indicating that physical 
activity seems to be stable. One reason for this is suggested to be that physical 
activity promotes and shapes self-efficacy and develops skills for physical activity 
(178). Self-efficacy is thus one of the strongest predictors of physical activity in the 
general population (178). However, studies of patients with RA have shown 
contradictory results (179-181). It has been suggested that the differences may be 
ascribed to statistical procedures rather than indicating a difference between the 
general population and that of patients with RA. For example, the inclusion of past 
exercise in the same regression analyses as self-efficacy may extinguish the influence 
of attitudes, norms or self-efficacy because past exercise takes these aspects into 
account and thus, becomes much more important in the analysis (178).  

In AS, previous disease activity and activity limitation were statistically significant 
predictors of exercise. This is in line with previous findings of higher disease activity 
and larger activity limitation predicting the amount of time spent on AS-related 
activities, including exercise (127). One possible explanation for this might be that 
exercise seems to give immediate mechanical and pain-reliving effects in AS (182). 
In addition, the present subjects with long diagnosis duration, living alone or 
reporting a poor general health perception the past week were more likely to exercise 
more frequently. Civil status, with living alone predicting more frequent exercise, was 
similar to that in earlier studies on patients with RA (183). One explanation for this 
might be social support - which has been described as both a positive and a negative 
contributor to physical activity (113-115). In the present work there might have been 
strong social support for exercise from the group as most patients engaged in group 
water exercise, particularly important possibly for those living alone. Exercise seems 
to be more beneficial in later AS (182) and thus long diagnosis duration as a predictor 
was not a surprising finding in the present work. Similarly those with poor general 
health perception might perceive a greater need for symptom relief through exercise. 
The best model for predicting exercise included all the above variables as 
independent of other variables included, except activity limitation and general health 
perception which might have been excluded by other variables in the regression. 

Had for example education, income, fatigue, motivation for exercise, self-efficacy, 
social support or other behavioural factors been included in Studies I and II, the 
results might have been different as these factors are related to physical activity in the 
general population and in various subgroups (109, 110, 184).      
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5.1.2 Predictors of health perception 
In both AS and RA, previous activity limitation and general health perception were 
found in simple logistic regression analyses to be statistically significant predictors of 
current general health perception. This indicates that general health perception is a 
stable condition and also support previous findings of activity limitation being related 
to health in both AS and RA in cross-sectional studies (25, 61).  

In AS, work and disease activity were also significant predictors of general health 
perception. This is in line with previous studies (65, 127) where unemployment has 
been shown to be related to HRQoL. Correlations between disease activity and 
general health perception have previously been reported (62, 64-66, 127) and the 
predictive value of disease activity in the present work was thus not surprising. The 
best model for predicting good general health perception included work, civil status, 
activity limitation and short-term health perception as independent of other variables 
included. The contribution of civil status (living alone) to the model might indicate 
that social support in not necessarily beneficial but that general health perception can 
also be negatively influenced by marital life. Study I is to our knowledge, the first 
study to predict general health perception assessed by one single question in AS.  

In RA previous physical activity, lower extremity function and pain were statistically 
significant predictors of general health perception. While pain is a well-known 
correlate of health in RA (71-74), it was not surprising to identify it also as a 
predictor of general health perception in the present work. To our knowledge this is 
the first time physical activity and body function have been shown to predict general 
health perception in RA, which is in line with studies in the general population (185). 
The best model for predicting general health perception included pain, physical 
activity and lower-extremity function as independent of all other variables included. 
Recent findings indicate a correlation between circulating levels of inflammatory 
cytokines and general health perception (186), suggesting that, if included, the 
DAS28 could have contributed to the model. However, it is probably too crude a 
measure of circulating cytokines.  

5.1.3 Effects of physical activity intervention 
To our knowledge Study III is the first to indicate improvements related to perceived 
health status and muscle function following an intervention aiming at implementing 
physical activity in daily life in patients with RA. A positive outcome related to 
health status was in line with our hypotheses for the study as this is the main short-
term target of healthy physical activity. The improvement in muscle function as a 
result of unspecific physical activity was not surprising, either, as this is a well-
documented effect of moderate exercise (86). 

As we did not find much difference between the groups in self-reported healthy 
physical activity after the intervention, one can argue whether the intervention was 
sufficiently effective. Were for example the physical therapists’ training programme 
and the written material used in the study sufficient to bring about behaviour change 
among the participants? Similar strategies have been used in previous studies with 
good outcomes (187-189). However, studies also indicate that behavioural change is a 
time-consuming process and thus one year is probably too short a time to reach the 
goal of healthy physical activity among all participants (190). Also, as the data 
collection took longer than expected, staff turnover, and new coaches without formal 
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training and participation in the regular voluntary recall sessions probably affected 
the results negatively. However, some change did apparently occur since more 
participants in the IG transferred to higher levels of physical activity than those in the 
CG did. A follow-up study is in progress to investigate whether behavioural change 
continued after the one-year intervention. A prolonged intervention might also have 
been necessary.  

A more pessimistic explanation of the positive outcome in health status and body 
functions would be that attention from the physical therapists in combination with the 
repeated body-function testing and subsequent learning effects caused the 
improvements in the IG. However, the physical therapists’ ratings of most 
participants as >50% adherent to the goals for healthy physical activity indicate 
alternative explanations. One might be that the participants coached by 
physiotherapists performed physical activity of higher quality, resulting in improved 
muscle function, despite reporting the same amount and intensity of physical activity 
as their peers in the control group. Another relates to the participants’ understanding 
of the physical activity questions. Our impression was that some participants seemed 
to have poor understanding, maybe due to limited experience of moderate- and high-
intensity physical activity. This might have resulted in IG participants scoring lower 
intensities of physical activity after the intervention and their ‘hands-on’ acquaintance 
with the requirements, while many CG participants still remained convinced that their 
physical activity was intensive enough to satisfy the requirements for healthy physical 
activity. 

5.1.4 Understanding of the intensity of physical activity 
Four qualitatively different ways of understanding how to determine the intensity of 
physical activity were described. Some of the understandings have previously been 
described in the literature while others, to our knowledge, have not earlier been 
identified. The categories ‘will-power and awareness’ and ‘consequences of the 
disease’ describe understandings that may not be totally comparable to concepts used 
by clinicians and researchers in communication and assessment of physical activity 
intensity. Such discrepancies have been described previously, although not in present 
terms (191).  

Determining physical activity intensity through bodily experience is familiar to many 
health professionals and such understandings underlay the construction of the Borg 
RPE scale, one of the most widely-used rating scales for assessment of perceived 
exertion (137). Also in this category, subsequent negative effects of physical activity 
as an indicator of intensity have been described previously (191).  Using certain 
activities to determine intensity compares well with the system of metabolic 
equivalents (MET) used for indicating energy expenditure in a number of activities 
(138, 192). However, using METs to measure intensity does not take individual 
fitness level into account (193) and might therefore not be a valid way of assessing 
intensity in patients with inflammatory joint disease, where the fitness level can be 
expected to be lower then in the general population. 

Understanding physical activity intensity through conscious goal-orientation, focus 
and mental presence in activity resembles the definition of exercise most often used 
in the literature:  ‘a subset of physical activity defined as planned, structured 
movement undertaken to improve or maintain one or more aspects of physical fitness’ 
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(89). The almost ‘athlete-like’ total physical and mental focus in the execution of a 
task described is somewhat surprising among these individuals with a disabling 
disease such as RA and might indicate the great effort required to overcome the 
physical and mental barriers to physical activity caused by RA. Further, this way of 
understanding intensity is usually not recognized in physical-activity questionnaires 
and might thus contribute to the risk of incomplete information from individuals 
describing their understanding in this way. The present findings indicate that focus on 
the consequences of the disease can be another way to understand how to determine 
the intensity of physical activity. Individuals suffering from a chronic disease such as 
RA might have a hard time distinguishing between the effects of the disease and 
several important aspects of their lives and therefore merge disease-related aspects 
into those related to their behaviour and thoughts. This needs to be taken into account 
when communicating and assessing physical activity intensity in patients with RA.  

5.2 METHODOLOGICAL CONSIDERATIONS 
5.2.1 External validity 
Generally, all studies involving some form of physical activity probably attract 
individuals who have a special interest in physical activity, exercise and health. 
Therefore the present results can mainly be considered valid for those holding this 
special interest. However, regarding physical activity in clinical practice or in 
interventions, we are probably only reaching out to these individuals anyhow. The 
rest are still at a contemplatory stage and need more time and perhaps more 
knowledge and information before becoming targets for treatment or interventions 
including physical activity. 

In the general population, education and income are associated with health and levels 
of physical activity, variables not assessed in Study I. Patients in Study I were 
recruited from DH, a hospital situated in the north of Stockholm, serving some 
communities of high socioeconomic status. This could have led to a biased sample 
and limited external validity. However, numerous patients from the Greater 
Stockholm area also attend the pool exercise specifically tailored for patients with AS 
as this is not commonly offered at other health-care facilities. This probably reduces 
the socioeconomic bias, but then instead increases the potential bias of patients’ 
particular interest in exercise. DH is also a specialist clinic and thus the results may 
be considered valid mainly for patients at special clinics with a particular interest in 
exercise, who can communicate in Swedish and have no severe comorbidities. In 
Study I, the small sample size might also reduce the representativeness of the results.  

In Studies II and III patients were recruited from numerous clinics in different parts of 
Sweden, but this does not necessarily exclude selection bias. One obvious limitation 
is the short disease duration of patients in the RA register. In Study II the patients’ 
disease activity was only low-to-moderate, excluding generalizability to those with 
the most active disease. However, both samples proved to be representative, 
compared with the original sample of 298 patients (Study II), and with the rest of the 
patients in the RA register recruited from the same clinics during the same years 
(Study III). One exception was that the patients in Study III were younger then those 
in the RA register. This probably mirrors their greater interest in physical activity and 
health. 
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In Study IV, patients were recruited from both DH and from Karolinska University 
Hospital, Huddinge. The latter is situated in the south of Stockholm and serves some 
communities with lower socioeconomic status. Although this was not a variable 
targeted for in the strategic sampling, one may assume acceptable variation in this 
particular: acceptable variation of characteristics thought to influence the 
understanding of physical activity intensity was probably achieved. Qualitative 
research does not aim at generalizable results but, given the characteristics of the 
patients included, the results might be considered transferable to patients with RA 
seeing physiotherapists at specialist clinics. 

5.2.2 Data collection 
Regarding internal validity, the fact that many physiotherapists collected data and 
delivered the intervention might have caused variation in outcome. To reduce these 
risks, tests and questionnaires well known in clinical care were used, and 
physiotherapists were co-trained regarding their application; in Study I the eight 
physiotherapists involved in the collection of data co-trained regarding the BAS 
Indices once yearly, while in Studies II and III at least one physiotherapist from each 
participating clinic was involved in co-training regarding performance of tests and 
use of standardized written guidelines. In Study III at least one coach from each 
participating clinic underwent a one-day training programme to increase knowledge 
of the study protocol.  

The retrospective design of Study I limits the internal validity, as recall bias might 
have occurred regarding the self-reports on previous physical activity, medication and 
peripheral joint involvement. One can also argue that physical activity as outcome, 
reported somewhat retrospectively by approximately half the patients, is biased. 
However, some studies indicate good reliability for 12 month recall for physical 
activity (194) and most of the present retrospective ratings of physical activity as 
outcome, in the present work were well within this time frame.   

Some of the interviews conducted in Study IV to collect data might be thought 
somewhat short. However, acceptable depth was considered to have been reached 
regarding the phenomenon in focus and this was interpreted as richness in the 
categories. More ways of understanding the phenomenon than those identified in the 
present work cannot be excluded, but as no new information was given in the last few 
interviews, the data collection stopped. Also, the interviewer’s professional 
experience and pre-understanding of the phenomenon might be suspected to have 
influenced the direction of the interviews. However, the informants seemed 
unaffected and were consistent in their answers. The use of a questionnaire as a part 
of the interview guide might also be questioned, as it leads to the phenomenon no 
longer being un-reflected. However, using questionnaires during in-depth interviews 
can lead to richness in qualitative data as the informants describe their understanding 
and definition of terms, often through their own experiences (195). 

5.2.3 Statistical considerations 
In Studies II and III all variables were dichotomized by the median values in data 
collected in the samples studied. This might not have been ideal because some of the 
cut off values might seem less clinically relevant. However, it was done to avoid too 
small subgroups for statistical analyses. To optimize the multiple logistic regression 
modelling the variables included should not be to strongly correlated to each other. If 
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they are, only one is relevant to include in the final model. In Study I, this was 
suspected to occur between self-reported disease activity and activity limitation as 
predictors of general health perception and exercise, and also between general health 
perception the previous week and the previous six months as predictors of general 
health perception. Therefore various analyses were run with either of the variables 
excluded, respectively. This resulted in activity limitation found to be the most 
dominant variable and thus kept into the final model predicting general health 
perception and disease activity consistently excluded. Disease activity was found to 
be the most dominant variable and thus kept into the final model predicting exercise 
and activity limitation was consistently excluded. Regarding general health 
perception the previous week and the previous six months, both contributed to the 
final model predicting general health perception when the other was excluded. 
However, general health perception the previous six months was the only one 
significantly contributing to the final model (p=0.086 versus p=0.036). As the 
samples in Studies I and II might be considered small for multiple logistic regressions 
including more then 2-3 variables at a time, the results of the simple logistic 
regressions are probably more valid. 

The true change obtained by ordinal scales is that of direction rather than that of size. 
Thus, a determination of the size of a clinically relevant change on e.g. a VAS might 
be questioned. However, it must be assumed that ordinal scales such as VAS are 
afflicted by measurement errors and in the present work an estimated measurement 
error based on previous studies (196) was applied to EQ-VAS in Study III. This 
reflects a pragmatic approach in an ambiguous context.  

5.3 CLINICAL IMPLICATIONS 
In AS, assessments commonly performed by physiotherapists can, based on the 
present results, be used to identify patients at risk of poor general health perception 
and too little exercise. Further, some of the identified predictors could be addressed in 
physiotherapy with improved health as a result. Another important implication of the 
present results is that patients with low disease activity and less activity limitation 
accumulate too little physical activity and should probably be targeted with extra 
attention or interventions similar to that evaluated in Study III in order to minimize 
the risk of future co-morbidity. This may be particularly important as they may not 
perceive the immediate effects needed for long-term maintenance of recommended 
exercise.  

Based on the present results, it is not only possible for physiotherapists to screen out 
patients with RA at risk of physical inactivity and poor health, but also to influence 
many of the risk factors. Thus, measures taken to reduce pain, increase lower-
extremity function and raise physical activity will probably contribute to improving 
the health of patients with RA. Considering the general risk of co-morbidity and 
premature death among these patients, physical activity should be recommended to 
each, initiated within health care and supported when necessary for its 
implementation and maintenance. The coaching intervention evaluated in the present 
work might be particularly valuable if applied to those at risk of poor health. Further, 
it is important that physical therapists are trained to support and evaluate their 
patients’ physical activity in a structured manner. 

Health professionals need to be aware of their patients’ way of understanding 
physical activity intensity. It is particularly important to identify those who do not 
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hold the same perceptions as those generally held by health professionals and that are 
reflected in assessments used in health care. To assure healthy levels of physical 
activity, steps toward mutual understanding should be taken. They might include 
information, education and ‘hands-on’ experience of varying-intensity physical 
activity with feed-back.  

5.4 FUTURE STUDIES 
Studies of the prediction of physical activity and health in inflammatory joint disease 
should continue, preferably including variables such as education, income, fatigue, 
motivation for exercise, self-efficacy, social support or other behavioural factors to 
get a wider picture of the variables influencing this complex behaviour.  

Several possible explanations for the failure to demonstrate the implementation of 
healthy physical activity in the present work exist. Future studies should thus focus 
on more specific target groups for intervention, various intervention periods, the 
application of different coaching theories and better methods for assessing physical 
activity. It may appear that a coaching intervention such as the one applied in the 
present work is more cost-effective than clinically supervised exercise and/or hands-
on physiotherapy. However, this needs to be investigated in future studies, as does the 
long-term impact of physical activity on co-morbidity in inflammatory joint disease. 
It would also be interesting to investigate whether the implementation of the recently 
adopted guidelines for healthy physical activity (104, 105) confers a better outcome 
than that of the present work and in other inflammatory joint diseases such as AS.   

Studies with qualitative design should be used for increased knowledge of how 
patients understand physical activity, how physiotherapists understand their role in 
promoting their patients’ health beyond the acute situation, and of structures 
influencing the implementation of new ways of targeting health problems.  

5.5 CONCLUSIONS 
The results of this work can be generalized to patients resembling those investigated 
in Studies I-IV. 

Work, civil status, medication, disease activity, activity limitation, body 
functions and general health perception the previous week remained stable 
over time (15-37 months) while exercise habits decreased and general health 
perception the previous six months improved in patients with AS.  
Work, disease activity, activity limitations and general health perception the 
previous week and the previous six months predicted general health 
perception and diagnosis duration, civil status, exercise, disease activity, 
activity limitation and general health perception the previous week predicted 
exercise in patients with AS.  
After multiple modelling civil status, work, activity limitations and general 
health perception the previous six months predicted general health perception 
and symptom duration, civil status, exercise and disease activity predicted 
exercise in AS, all predictors independent of other variables included in the 
two models, respectively.  
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Balance, pain, general health perception and activity limitation remained 
stable over one year, while lower-extremity function, grip force and range of 
motion improved and disease activity decreased in patients with RA.  
Physical activity, lower-extremity function, pain, general health perception 
and activity limitation predicted general health perception, while physical 
activity was the only predictor of physical activity in RA.  
After multiple modelling pain, physical activity and lower extremity function 
predicted general health perception and physical activity remained the only 
predictor of physical activity in RA, all predictors independent of other 
variables included in the two models, respectively. 
A one-year coaching intervention for healthy physical activity in early RA 
resulted in improved general health perception, lower-extremity function and 
grip force in the intervention group compared to the control group, but the 
mechanisms remain unclear as self-reported physical activity at healthy level 
did not change .  
Four different understandings of how to determine physical activity intensity 
were identified among patients with RA and they were described as focus on 
‘alterations of bodily features’, ‘will-power and awareness’, ‘performing 
activity’, and ‘the consequences of disease’.  
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