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ABSTRACT

Physical activity in rheumatoid arthritis

Eva Eurenius, MScPT, specialist in physiotherapy within rheumatology, Department of Neurobiology, Caring
Sciences and Society, Division of Physiotherapy, Karolinska Institutet, 23100, SE-141 83 Huddinge, Sweden.
E-mail: eva.eurenius@vll.se

Physical activity confers health benefits in the general population and should also be applied
to people with rheumatoid arthritis (RA). However, there is a need for more research in this
area. The aim of this thesis was thus to explore attitudes to physical activity, to identify
correlates and predictors for self-reported physical activity and general health perception, and
to investigate the applicability of aerobic fitness testing among patients with RA.

Sixteen patients were recruited for a phenomenographic study (I). A sample of 556 patients
(median age 56 years, disease duration <6.5 years, 75% women) were recruited from 17
rheumatology units for studies on physical activity in RA (PARA studies): 298 for a
descriptive cross-sectional study (IT), 102 of these for a descriptive prospective study (III),
and the 298 together with another 258 patients for a methodological study (IV). Semi-
structured, in-depth interviews were carried out for Study I. Self-reported data on physical
activity, health locus of control and perceived exertion, tests of body functions (aerobic
fitness, lower extremity function, grip force, joint range of motion, balance) and measures of
the EULAR minimum core set of disease activity (inflammatory activity, general health
perception, pain, disability) were collected for Studies II-IV.

Four different categories of attitudes to physical activity were identified: "motivated and
satisfied", "unmotivated and satisfied", "motivated and dissatisfied" and "unmotivated and
dissatisfied" (I). A majority of the patients displayed impaired body functions compared to
norm data, and about half reported physical activity behaviours that were too low to comply
with public health recommendations. Correlations between physical activity and other
variables were all low. Variation in general health perception was explained mainly by pain
(IT). Physical activity, perceived general health and pain were stable over one year, while
disease activity (DAS28) decreased and three out of four studied body functions improved.
High physical activity at baseline was the only predictor of high physical activity after one
year. Low pain, high physical activity and good lower extremity function were identified as
predictors of good general health perception (IIT). Seventy-six percent were able to complete a
submaximal test of aerobic fitness. The main reasons for never being tested (16%) or for
terminating testing prematurely (8%) were use of beta blockers or impairments. Correlations
between work heart rates and perceived exertion were low during aerobic fitness testing.

Despite all efforts to treat patients with RA effectively, impairments remain common.
Health perception is still mainly influenced by pain, but also by physical activity and lower
extremity function. Fitness testing to design and evaluate physical activity interventions is
applicable to most patients. Physical inactivity and unmotivated or dissatisfied attitudes to
physical activity highlight the challenge for physiotherapists to promote different kinds of
physical activity and contribute to good health among patients with RA.

Keywords: Attitudes, body functions, disability, epidemiology, exercise test, general health
perception, physical activity, physical therapy, rheumatoid arthritis
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SAMMANFATTNING

Fysisk aktivitet vid reumatoid artrit

Eva Eurenius, leg. sjukgymnast, MScPT, specialist i reumatologisk sjukgymnastik, Institutionen for
neurobiologi, vardvetenskap och samhille, Sektionen for sjukgymnastik, Karolinska Institutet, 23100,
141 83 Huddinge, Sverige. E-mail: eva.eurenius@vll.se

Nyttan av fysisk aktivitet i befolkningen bor kunna dverforas till personer med reumatoid
artrit (RA). Dock behovs det mer forskning pd omrédet. Syftet med denna avhandling var
darfor att undersoka attityder till fysisk aktivitet, att identifiera samband med och prediktorer
for sjélvrapporterad fysisk aktivitet och sjdlvskattad hilsa samt att undersoka tillampningen av
konditionstestning hos patienter med RA.

Sexton patienter rekryterades till en fenomenografisk studie (I). Ett stickprov av 556
patienter (mediandlder 56 ar, sjukdomsduration <6.5 ar, 75% kvinnor) rekryterades fran 17
reumatologenheter for att studera fysisk aktivitet vid RA (PARA-studien): 298 till en
deskriptiv tvérsnittsstudie (IT), 102 av dem till en deskriptiv prospektiv studie (IIT) och de 298
samt ytterligare 258 patienter till en metodstudie (IV). Halvstrukturerade djupintervjuer
genomfordes i Studie 1. Sjalvrapporterad fysisk aktivitet, “health locus of control” och
upplevd anstringning, tester av kroppsfunktioner (kondition/syreupptagningsformaga,
benmuskelfunktion, handstyrka, ledrorlighet, balans) samt métningar frain EULARs
"minimum core set of disease activity" (inflammatorisk aktivitet, sjdlvskattad hélsa, smérta
och aktivitetsbegransning), samlades in till Studie ITI-IV.

Fyra olika kategorier av attityder till fysik aktivitet identifierades: "motiverad och n&jd",
"omotiverad och ngjd", "motiverad och missndjd" och "omotiverad och missndjd" (I). En
majoritet av patienterna hade funktionsnedséttning jamfort med normaldata och ungefar
hélften rapporterade fysisk aktivitet som 14g under nivén for de allménna
hilsorekommendationerna. Sambanden mellan fysisk aktivitet och andra variabler var alla
svaga. Variation i sjélvskattad hélsa forklarades i huvudsak av smarta (IT). Fysisk aktivitet,
sjdlvskattad hilsa och smérta var oforandrade efter ett & medan sjukdomsaktiviteten (DAS28)
minskade och tre av fyra studerade kroppsfunktioner forbéttrades. Hog fysisk aktivitetsniva
vid forsta méttillfallet var den enda prediktorn for hog fysisk aktivitetsniva efter ett ar. Lag
smadrta, hog fysisk aktivitetsnivd och god benmuskelfunktion identifierades som prediktorer
for god sjélvskattad hélsa (III). Sjuttiosex procent genomforde ett submaximalt konditionstest.
Huvudorsakerna till att inte paborja (16%) eller avbryta (8%) testning var medicinering med
betablockerare eller funktionsnedsittning. Sambandet mellan arbetspuls och upplevd
anstrdngning var lagt under konditionstestning.

Trots alla anstrdngningar att effektivt behandla patienter med RA &r funktionsnedséttning
fortfarande vanligt forekommande. Den upplevda hélsan paverkas &nnu i huvudsak av smaérta,
men ocksé av fysisk aktivitet och benmuskelfunktion. Konditionstestning for att kunna ldgga
upp och utvérdera interventioner med fysisk aktivitet ar tillimplig for de flesta patienter.
Fysisk inaktivitet och en omotiverad eller missndjd attityd till fysisk aktivitet &r en utmaning
for sjukgymnaster vad géller att befrimja olika slags fysiska aktiviteter och darmed bidra till
en god hélsa bland patienter med RA.

Nyckelord: Attityder, epidemiologi, funktionshinder, fysisk aktivitet, konditionstest,
kroppsfunktion, reumatoid artrit, sjukgymnastik, sjdlvskattad hilsa
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Physical activity in rheumatoid arthritis

INTRODUCTION

Rheumatoid arthritis (RA) is a chronic, inflammatory and systemic disease which causes
impairments, activity limitations and participation restrictions. The disease is often associated
with reduced levels of physical activity and increased risk of co-morbidity and premature
death, which lends weight to the importance of implementing a healthy life style. One
prerequisite for early optimal care of patients with RA, including physiotherapy, is to survey
attitudes, correlates and predictors related to physical activity and perceived health.

PHYSICAL ACTIVITY AND EXERCISE

Physical activity includes everyday physical activity such as household activity indoors- and
outdoors, occupational activity and leisure-time physical activity as well as planned exercise.
Physical activity has been defined as “any bodily movement produced by skeletal muscles
that results in energy expenditure” (17). Physical inactivity denotes a level of activity less
than that needed to maintain good health (85).

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” (17). In
this thesis “physical fitness” is used when referring to original work using the term and in
Studies I-1I, while the term body functions, which fits better in the context of ICF
(International Classification of Functioning, Disability and Health), is used in Studies III-IV.
Aerobic fitness, muscular strength and endurance, joint range of motion and balance are the
body functions which are usually targeted for improvement by exercise.

In the literature the concepts aerobic capacity/fitness and cardiorespiratory endurance/fitness
are often used interchangeably. In the present thesis the term aerobic fitness is used and
reflects the ability of the body’s circulatory and respiratory systems to supply fuel during
sustained physical activity (17). It is quantified as estimated maximum oxygen uptake
(VO,max) expressed as litre oxygen uptake per minute or millilitre oxygen uptake per
kilogram body weight per minute. Aerobic exercise involves large muscle groups in dynamic
activities that result in substantial increases in heart rate and energy expenditure. Regular
participation results in improvements in the function of the cardiovascular system and the
skeletal muscles, leading to an increase in endurance performance (52).

Muscular endurance relates to the ability of muscle groups to exert external force for many
repetitions or successive exertions, while muscular strength relates to the amount of external
force that a muscle can exert (17). Resistance exercise aims specifically to increase muscular
strength and endurance by varying the resistance, the number of times the resistance is moved
in a single group (set) of exercises, the number of sets done and the rest interval provided
between sets (52). Flexibility relates to the range of motion available at a joint (17), and
flexibility exercise aims to maintain or increase joint range of motion. Balance relates to the
maintenance of equilibrium while stationary or moving (17) and balance exercise aims to
maintain or improve the ability to balance during postures or activities.



Eva Eurenius

Dose-response refers to the relationship between increasing levels/doses of physical activity
or exercise on changes in the levels of a defined health measure (e.g. risk factor, disease,
anxiety level and quality of life) (52). The characteristics of frequency, duration and intensity
are used to describe the extent of physical activity or exercise. Frequency is easily described
as the number of activity sessions per day, week or month, and duration typically refers to the
length of time in each session. Intensity describes the effort associated with the physical
activity, often divided into low/light, moderate, hard/high, and very vigorous/strenuous. One
method of characterising physical activity intensity at different levels of effort referenced to
body mass is based on the standard metabolic equivalent turnover, or MET level. This unit is
used to estimate the amount of oxygen uptake by the body during physical activity, | MET =
the energy (oxygen) used by the body at rest (4). Another method of determining physical
activity intensity is the Borg's Rating of Perceived Exertion (RPE) used in the present thesis,
of how hard someone feels their body is working (11). A physical activity performed at a
moderate level of intensity, such as walking briskly, is approximately equivalent to 3-6 METs
(range 1-18), 40-60% of max VO, or a perceived exertion rating 11-14 on the Borg’s RPE
Scale (range 6-20).

Physical activity as health promotion

Physical inactivity is a general health problem in the western world (18, 85) and poor aerobic
fitness is a significant risk factor for all-cause mortality in both men (10, 69) and women (10,
88). Epidemiological and experimental studies indicate that physical activity reduces the risk
of cardiovascular disease (75, 89, 92, 117), type 2 diabetes (64, 92), obesity (133),
osteoporosis (92, 139), colorectal cancer (92, 105), depression (25, 92), mental stress and life
dissatisfaction (100). It is therefore recommended that each individual accumulates 30
minutes or more of moderate-intensity physical activity on most days of the week (85, 92,
131).

Correlations have been found in cross-sectional studies between physical activity and general
health perception (32, 33, 41, 98, 99, 103), between physical fitness and health perception
(114) and between physical activity and aerobic fitness (32, 89) in populations with different
ages and sex. Physical inactivity (90, 91) as well as lack of exercise (115) are significant
predictors of poor health perception.

PHYSIOTHERAPY

Physiotherapy aims to maintain optimal functioning, which could be obtained by physical
activity and exercise. Physiotherapy was incorporated into the pedagogical science by Per
Henrik Ling in the early 19th Century (3). Ling regarded movements as a medium to gain
health with both a preventive and a curative aim. There has long been considerable agreement
on one of the main concepts, “human movement”, within physiotherapy (49). Carr &
Shepherd saw the future development of physiotherapy as applied movement science (15).
Bergman later defined the distinctive nature of physiotherapy as based on the knowledge and
studies of human movement and the scientific basis as being to a considerable extent made up
of movement science (8). The World Confederation for Physical Therapy (WCPT) reflects
one central issue of physiotherapy as its focus on the movement needs and potential of the
individual (127). WCPT further states that the nature of physiotherapy "is to provide services
to people and populations to develop, maintain and restore maximum movement and
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functional ability throughout the lifespan". Physiotherapy includes "the provision of services
in circumstances where movement and function are threatened by the process of ageing or
that of injury or disease" (127).

INTERNATIONAL CLASSIFICATION OF FUNCTIONING, DISABILITY, AND
HEALTH

The World Health Organization's International Classification of Functioning, Disability and
Health (ICF framework) (130) provides a unified and standardised language and framework
for the description of health and health-related status and to permit comparison of data across
countries, health care disciplines, services, and time. It is based on the biopsychosocial model,
with different biological, individual and social perspectives of health. The structure of the ICF
offers the possibility of measuring health status at several levels: impairment, activity
limitation and participation restriction and also provides a model for how they interact (Figure
1). This structure enhances the possibility of grasping the total implications of a disease in an
individual, also including contextual factors such as environmental and personal factors.

Health condition
(Disorder or disease)

Body Functions & > Activity < > Participation
Structure (Impairments) (Activity limitations) (Participation
T A restrictions)

| |

Environmental Personal factors
factors

Contextual factors

Figure 1. The current framework of disability and functioning.
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“Functioning” is the umbrella term encompassing all body functions and structures, the
activities we do in daily life (activity), and how we participate in society (participation).
“Disability” is the umbrella term for the causality of a health-related condition on different
levels as impaired body functions and structures (impairment), limitation of our ability to
perform activities of daily life (activity limitation), and restrictions on our ability to
participate in society (participation restriction).

HEALTH PERCEPTION

There are many different concepts in the area of general health perception, such as "global
health", "well-being", "health-related quality of life" and "health status". Patients’ “global
assessment of disease activity” is included in the “minimum core set of disease activity" (35)
used by rheumatologists. In the present study this measurement is expressed as "general
health perception" which attempts to grasp patients’ self-rated general health with both
physical and mental aspects related to their arthritis, rated on a visual analogue scale (VAS).
Subjective health assessments such as self-rated health are often superior to objective
assessments frequently used as a predictor of premature mortality but less often as an outcome
variable (115). However, there are also difficulties in studying predictors of general health
perception, as concluded in a study of patients with juvenile chronic arthritis, probably due to
the broad spectrum of factors affecting the outcome (97).

RHEUMATOID ARTHRITIS

Arthritis means inflammation in one or more joints. There are over 100 different kinds of
arthritis, and one of the most common is rheumatoid arthritis (RA). RA is an autoimmune
disease, which means that the body's natural immune system attacks healthy joint tissue,
initiating a process of inflammation and joint damage. The disease is characterised by
symmetric arthritis causing pain, swelling, stiffness and often fatigue and its course by
periods of disease flare-ups and remissions. The prognosis is difficult to predict in individual
cases. Manifestations of inflammation in internal organs may occur in patients with relatively
severe RA. The exact cause of RA is not yet known, but genetic and environmental factors
contribute to the development of the disease, and long term smoking is found to be one
potential trigger (62). There is an increased risk of osteoporosis (67) as well as morbidity
(135) and premature deaths related to cardiovascular and cerebrovascular diseases in RA
(137). High levels of disease activity (19, 140) are found to be a powerful predictor of
premature death in RA.

The prevalence of RA in the population is 0.5-0.7%. The annual incidence of RA is 24/100
000 (116) with an incidence among women twice as high as that among men. The median age
for disease onset is 55 years but RA may affect persons of all ages.

The criteria for RA diagnosis are defined by the American College of Rheumatology (ACR)
(5) as the presence of four or more of the following: 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) the presence of
rheumatoid factor; and 7) radiographic erosions and/or periarticular osteopaenia in hand
and/or wrist joints. Criteria 1 to 4 must have been present for at least 6 weeks.
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Disability and general health perception

RA is related to body structures, mainly the connective tissues in the musculoskeletal system,
and body functions. From the patients' perspective, pain is a dominant concern (14, 48) and
many patients with early RA continue to suffer pain despite therapy. Other symptoms such as
fatigue (14, 102) and depression also play a major part (102). Reduced aerobic fitness (7, 20,
28, 30, 76), decreased muscular strength (7, 28, 30, 55, 56) and endurance (30), limited
flexibility (27, 76), and poor balance (29, 87) have been found in studies involving
individuals with RA.

As a result of the clinical progression activity limitations occur within a few years (102), and
the increased risk of premature death tends to be associated with activity limitations (136).
More activity limitations are found in women with RA than in men and this is explained by
lower grip force rather than by gender (118). The use of assistive devices, mostly used while
eating and drinking, significantly reduces the difficulties (119). People with arthritis have
been found to be as physically active as the general population (138), or less active (18, 30,
51,109, 121).

RA has many consequences for the individual but also for their significant others and for
society in general (102). Many patients are not able to continue to work at the same level as
they would if they had not developed RA. It has been estimated that about one-third of people
with RA leave employment prematurely, and work disability involves patients with early RA
as well as those with long-standing RA (102). Participation restrictions in leisure-time
activities have also been reported with a reduction of 2/3 after disease onset and the remaining
activities are conducted at a much lower level, e.g. watching TV instead of going to the gym
(132).

Not only decreased pain, “mobility” and fatigue, but also a ’general feeling of wellness” were
identified as important outcomes from treatment in an interview study with patients with RA
(14). Moreover, RA is found to have a considerable impact on general health status compared
to people with low back pain and the general population (9) and it is therefore important to pat
attention to patients’ perceived general health within health care. Particularly among elderly
women (65-79 years), RA and cancer seem to make the largest contribution to poor self-rated
health compared to other chronic diseases (78).

Team care

There is no known cure for RA and treatment will therefore be directed toward relieving
symptoms and improving the progression of the disease. The goal of treatment is to decrease
disease activity, prevent impairments, activity limitations and participation restrictions, and to
achieve and maintain good general health perception. Early treatment of RA results in better
outcomes (1). The optimal treatment of RA requires comprehensive coordinated care where
different professionals are involved, although more studies on the effectiveness of team care
are needed (93). An important part of the treatment is to follow the progression of the disease
and evaluate interventions by using outcome measures of effectiveness both of individual
treatments and of interventions by the multidisciplinary team. The care and rehabilitation
includes a customised combination of medication, surgery, patient education, ADL training,
physical activity and exercise, social and psychological counselling and joint protection.
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Pharmacological and surgical treatment

When treating patients with RA, the clinicians' focus is on remission (102). The fast-acting
first-line drugs, such as aspirin or other Non Steroidal Anti-Inflammatory Drugs (NSAID) and
cortisone (corticosteroids), are used to reduce pain and inflammation. The slow-acting
second-line drugs, such as gold and methotrexate (also referred to as Disease-Modifying Anti-
Rheumatic Drugs or DMARDs) promote disease remission and prevent progressive joint
destruction, without having any anti-inflammatory properties. Combinations of NSAIDs,
DMARD:s and/or cortisone are commonly employed (1). Etanercept (Enbrel), infliximab
(Remicade), and adalimumab (Humira) are what are known as biological medications. These
new medications intercept a protein (tumor necrosis factor, or TNF) that causes joint
inflammation and inhibits it. The biological medications effectively blocks the TNF
inflammation messenger from triggering inflammation. Symptoms can be significantly, and
often rapidly, improved in patients taking these drugs, resulting in dramatic positive changes
for many individuals with rheumatic inflammation. However, restrictions on receiving the
drugs and loss of efficacy may pose a problem. The different types of surgical interventions
include carpal tunnel release, synovectomy, resection of the metatarsal heads, total joint
arthroplasty and joint fusion (1).

Physiotherapy

The main goal of physiotherapy in RA is to reduce pain and restore or maintain optimal
functioning (38). The cornerstone of physiotherapy is supervised exercise, which includes
various counselling and educational services tailored to the patients’ needs, lifestyles and
abilities in relation to the consequences of the disease. The aim of physiotherapy is then to
raise awareness of exercise and physical activity as ways of managing pain and to improve
functioning. However, barriers less explicit than pain need to be explored and overcome to
initiate and successfully maintain physical activity in individuals with RA.

The general recommendations on daily physical activity to maintain good health in the
general population are also applicable to individuals with arthritis (138). Systematic literature
reviews have concluded that moderate or high-intensity dynamic exercise in the short term is
effective in increasing aerobic fitness and muscle strength with no negative effects on pain or
disease activity (54, 110, 124, 129). However, the effect on activity limitation is still unclear
(107, 125, 129). One study indicates that physically active women with both a shorter and a
longer duration of RA are able to maintain their aerobic fitness at the same levels as age-
matched healthy people (55). The recommended type, frequency, duration, and intensity of
exercise for individuals with RA is described in the literature (54, 112). A recent literature
review on the outcome of regular moderate or high-intensity exercise effect demonstrates
either decreased or stable disease activity in the long term (24). The progression of joint
damage is more ambiguous (24). On the one hand, it is indicated that high-intensity weight-
bearing exercises are safe for the joints of hands and feet (23), while on the other hand these
exercises appear to slightly accelerate joint damage in patients with preexisting extensive
damage (81). It should not be forgotten that a basic condition for many physical activities for
individuals with RA is feet that function well. A systematic literature review found that
orthoses and special shoes are likely to be beneficial in patients with RA (34).



Physical activity in rheumatoid arthritis

Determinants of physical activity and exercise behaviour

Despite all existing evidence of the benefits of physical activity and exercise, a study has
found that opinions and beliefs about the usefulness of exercise for patients with RA still vary
among health-care providers at a major university hospital in the U.S. (58). In the
Netherlands, patients, rheumatologists and physiotherapists were all found to have more
positive expectations of conventional exercise programmes than of high-intensity exercise
programmes. The physiotherapists were the least positive about outcomes of high-intensity
exercise programmes while the rheumatologists and the patients were more positive (80).
However, influencing a physically inactive person’s lifestyle is a very complex matter and
could vary in different countries. Advice alone is found to be insufficient to promote
increased physical activity in adults with arthritis. On the other hand, less than 50% of adults
with arthritis reported, in a large population-based survey in the U.S., ever being advised by a
health professional to become more physically active (36).

Mixed results are found as to whether personal factors like health locus of control (HLoC)
contributes to our understanding of physical activity in the population (99, 113), although
high internal HLoC was not proven to do so in a study of individuals with long-term RA (71).
Motivation is another factor found in many studies to associate positively with physical
activity level (99) and lack of motivation is considered as a potential barrier to exercise that
requires the therapist’s special attention (59). Studies of self-efficacy as a predictor of
exercise behaviour in RA proved to have mixed results, although there are studies supporting
personal factors, such as self-efficacy, as strong predictors of exercise behaviour in the
population (99, 104). Previous studies have proven that compliance with an exercise regimen
is predicted by high self-efficacy for exercise in RA (42, 58, 108) while later findings indicate
contradictory results (57). However, in the latter study the exercise behaviour of patients and
rheumatologists has been identified as a predictor of patient exercise behaviour six months
after a clinic visit. The result is interpreted by the authors (57) in relation to the fact that past
exercise behaviour include attitudes and self-efficacy which makes this variable more
important and therefore extinguish the influence of personal factors, such as self-efficacy, in
the analysis. Past exercise participation (82) and positive attitudes to the usefulness of
exercise are well-known predictors of exercise behaviour identified among individuals with
RA (42, 50, 58, 82).

Studies of different disease activity variables as predictors of exercise behaviour in RA have
also provided mixed results. On the one hand, people with arthritis and less formal education,
longer disease duration and higher self-reported disease activity perceived fewer benefits of
exercise (22, 82), while on the other measures of disease activity (pain-VAS, DAS, HAQ) did
not strongly predict exercise compliance for an intensive exercise programme (79). The most
common reason given for lack of success with exercise was that the exercises were too painful
(58, 109), and as in the general population (99), lack of time is found to be an important
reason for people with RA to remain physically inactive (46, 58, 82). There are also problems
of knowing how to exercise correctly and difficulties in establishing habits (46) which is a
challenge for physiotherapists to address in their day-to-day work.
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Measurement of disease activity and functioning

The value of any research rests in the validity, reliability and applicability of its outcome
measures (84). Physician-focused assessments, such as the “Functional classification” (106),
were common within rheumatology until self-reported methods were introduced. This change
was based on the presumption that patients are more suitable to report their perceptions of
health impairment (44). Within theumatology essential components of the management of RA
include systematic and regular evaluation of disease activity (1). The European League
Against Rheumatism (EULAR) has suggested the “minimum core set of disease activity" (35)
for evaluation of clinical trials in RA and is therefore to a great extent relevant to use this in
the present thesis. The core set includes measures of tender and swollen joint count, patient’s
assessment of pain, patient’s and physician’s global assessments of disease activity, patient’s
assessment of disability and laboratory evaluation of one acute-phase reactant. To provide a
global picture, composite measures have been required (102). The most commonly used
composite measure is the Disease Activity Score (DAS28) (95) which consists of four of the
above mentioned measures; erythrocyte sedimentation rate (ESR), swollen and tender joints
(28-joint count) and general health perception.

There are no national or international agreements by other professional groups within
rheumatology on a core set of common outcomes compatible with the “core set of disease
activity" used by rheumatologists. A core set has been proposed, however (111), and
international efforts to reach consensus are ongoing.

Within physiotherapy aerobic fitness tests are certainly valid in determining exercise intensity
and in studying the outcome of exercise. A submaximal bicycle ergometer test (141) is
frequently used in healthy people and in people with RA and the same applies to a
submaximal treadmill test (26, 77). However, their validity and applicability for individuals
with RA requires further investigation. Body functions such as muscular strength and
endurance, joint range of motion and balance, which are also frequently impaired in RA and
usually targeted for improvement by exercise, should also be evaluated by physiotherapists.
Regarding measures of physical activity there are various options (101), but in large cross-
sectional studies questionnaires are preferable for administration reasons.

While physiotherapists use the ICF terminology, rheumatologists include body structures
(tender and swollen joint count), body functions (pain), and activity limitation and
participation restriction (HAQ) along with general health perception as “disease activity
measures” (35). This, together with a composite measure of disease activity (the DAS28),
including general health perception, has caused confusion as to terminology in this thesis.
Furthermore, different studies on patients with RA use the HAQ for measuring “functional
disability”, (44, 66) or “functional ability” (39, 45, 79), and other terms not compatible with
the ICF, although Scott et al have previously classified HAQ as a disability measure
according to ICF (102). Terminology related to sports medicine, where “physical fitness
components” are compatible with a range of body functions, has also interfered with that of
ICF. It has naturally proved difficult to use ICF consistently in the present thesis.
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THE SWEDISH RA REGISTER

The register was started in 1997 by the Swedish Society for Rheumatology for
epidemiological purposes in the light of the knowledge that efficient treatment at disease
onset results in better prognosis. Another aim of the Swedish RA register is to acquire new
knowledge through systematic, long-lasting follow-ups of all people affected by RA to
measure the disease consequences and effects of interventions. This knowledge is useful in
the aim of the very best patient-focused care and treatment and for continuous improvements
in the care of patients with RA. All individuals diagnosed with RA are systematically reported
to a central database as regards demographics, medications and measures from the “core set of
disease activity" (35). However, information about the patients’ self-reported physical activity
and measured body functions is still lacking in the register. Today almost all rheumatology
units are connected to the register with about 15.700 patients included.

THE PARA STUDY

All 42 rheumatology units linked to the RA register through Sweden were invited in 1999 to
participate in studies of physical activity of RA (PARA) and seventeen of them agreed.
Within the PARA study group one or more physiotherapists took part at each rheumatology
unit. The aim of the PARA study was to survey the consequences of physical activity, body
functions and disease activity on general health in patients with RA. Physical activity and
body functions, as predictors of physical activity and general health perception were also of
interest to study, particularly their influence in relation to that of disease activity, pain and
different demographic and psychosocial factors in the long term. The established Swedish RA
register, together with positive health effects of physical activity in the general population,
formed the basis for research in this area.

RATIONALE FOR THESIS

Physical activity confers health benefits in the general population (32, 75, 89, 92, 103), and
this also appears to apply to people with RA. However, the need for more research on
correlates of physical activity in populations with various health conditions, such as arthritis,
has been suggested (33). Our knowledge on predictors of physical activity and general health
perception among patients with RA is also limited. Aerobic fitness is an important outcome of
physical activity and exercise (60), with low levels of reported physical activity and aerobic
fitness as significant risk factors for all-cause mortality in the population (10). Considering
the impairments in the form of pain, stiffness and fatigue frequently found among patients
with RA, the clinical applicability of commonly used submaximal tests, such as the bicycle
ergometer test or the treadmill test, might be questioned. Furthermore, a deeper understanding
of different attitudes to physical activity among people with RA could be helpful for
developing strategies on how to encourage physical activity in physiotherapy.
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AIM

The overall aim of this thesis is to explore attitudes to physical activity, to identify correlates
and predictors for self-reported physical activity and general health perception, and to
investigate the applicability of one outcome method for physical activity among patients with
rheumatoid arthritis (RA).

SPECIFIC AIMS
L To describe variations in attitudes to physical activity.
1L To describe self-reported physical activity and body functions and to identify

correlates of physical activity and general health perception.

III. To describe changes over one year in physical activity, body functions and
disease activity, including pain, general health perception, HAQ, and DAS28,
and to identify predictors for physical activity and general health perception.

Iv. To describe the clinical applicability of two submaximal methods, the bicycle
ergometer test and the treadmill test, to estimate aerobic fitness.

10
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METHODS

DESIGN
The characteristics of Studies I-IV: study design, data sources, analysis and participants are
described in Table I.

PARTICIPANTS

All study participants received verbal and written information about the present study. The
inclusion criterion was RA diagnosis based on criteria suggested by the American College of
Rheumatology in 1987 (5).

Inclusion in Studies IT and III required the ability to perform at least three out of five tests of
body functions, to complete one of two questionnaires, and the availability of disease activity
data from the RA register within one week prior to or after the assessments. For inclusion in
Study IV it was only required for each participant that any of the five fitness tests were
performed and that disease activity data were available within five weeks prior to or after this
assessment. A flow chart for all study participants in Studies I-IV is shown in Figure 2.

Study I. Sixteen outpatients, of whom 14 took part in the day rehabilitation programme at a
rheumatology unit of a district hospital, participated. They were chosen strategically to
represent different ages, genders, disease duration, level of functioning and health habits.

Study II. Two hundred and ninety-eight patients out of 484 asked to participate in the study
fulfilled the inclusion criteria. They were recruited from 17 rheumatology units participating
in the national Swedish RA register and involved in the PARA study.

Study III. One hundred and two patients out of 298 patients from Study II recruited from 14
rheumatology units were reassessed one year (9-15 months) after inclusion.

Study IV. Five hundred and fifty-six patients were included. They were recruited either
among the originally 484 patients asked to participate in Study II (n=328) or among those
(n=228) participating in a randomised controlled intervention study of physical activity
performed at nine of the 17 participating units.

11



Eva Eurenius

(eyep poystiqndun) AT Apmg woiy syuedronaed gz 103 axeuuonsanb e 0) SUIPIOdDY
(7€) AT Apmg woxy syuedroned g7¢ 10 pue I11 29 T ApnyS UI posn dxreutonsonb e 0} SuIpIoooy,

BIEP MIIAIOJUI UO PIsee],

393 A1} JO SABD IS0W UO AJATIOE [BdISAYd A}ISUSIUI-0JBIOPOW JO SIOW IO SANUIUL ()E,
1 Apig 10§ (901) QVH JO Peajsul pasn sem (A]-] SISSe[0) UOLBOLISSE[O [BUOOUNY dYL,

J(sp) 8¢t ,(9€) 9¢ JL¥) TET L(09) 8 /19A3] PopUAILIOdAI MO[Og
J(s9) €61 ,¥9) €9 S€9) L¥1 L(09) 8 aA0qe 10 A11An0R [Ro1sAyd
JO [9AJ] POPULWILLIOIAI JY

(%) u “Ky1anoe [edrssyq

M s M 1 M ) 1 (¢-1'7=OVH) 210498
(81) 88 91 1 (61) 0S (61 € | (T-1'1=0VH) 21e10poN
(6$) 06T (¥9) 8¢ (6S) sS1 (sL) Tt (1-0<=OVH) PIIN
(o) or1 (61) LI (1) 9s (0 o (0=OVH) oN
(%) u (OVH) &nqesia

(oSue1) pw

(8L-€) sypuowr g

(8L-) sypuowr G

(8L-¢) syuow 4|

(Sp-1) sTeak 691

‘uoneanp JSeISI(

(06-61) 95 (¥8-61) LS (06-61) LS (8L-€) S'19]  (dBuex) puwi ‘s1eak 93y
(SZ/sL) ov1/91¥ (9z/SL) 9T/9L (rT/9L) £L/STT (ST/SL) ¥/T1 | (%) U "d[ew/d[eud) Xag
(8TT+8T¢€) 95§ 201 86 91 u ‘syuedpnaed
(uorssai3al

(VAONY SIBeM [1BsnIy]) onsi3o] ojdnnw 29 odwis) (uorssai3ax ojdnnuw) (Aydei3ouswouayd)

aaneuen() aAneuen() daneuen) JAneEN() sis{[euy
KJTATIOB 9SBOSIP JO J3S 9100 oY T, | AJIAT)OR 9SBISIp JO 1S 0100 dY ],
K)IATIOR OSBISIP JO 13S 9100 Y], suonouny Apoq Jo s1sa], suonouny Apoq Jo s3sa], smararoul yydop-ur

§1S9) SSOU}IJ 91qOIOY

Kianoe 1earsAyd payrodar-jjos

Knanoe [earsAyd payroda-jiog

PaIMONIS-ILS

$32.1n0S eyeq

[BUOI}IIS-SSOID Andadsoad [BUO)IIS-SSO.ID [BUOI}IIS-SSOID
[€9130[0pPOYIdIAI aandrsaq aandrsaq daneaordxy ugisap Apnis
Al 1 11 1 Apmsg

‘sjuedionted pue sisK[eue ‘sa0Inos ejep ‘U

1SOp ApNJs : A -] SITPNIS JO SONSLIANORIRYD) [ I[qRL

12



Physical activity in rheumatoid arthritis

‘stsoy Juasaxd oy ur syuedronaed Apms [[e 10J WY MO T AN

6661-8661

S00C-6661
Al ¢002-6661
i 1002-6661
Il
(8zz+82¢) B _ 96l=uU _ _
9GG=u Mmhwm Moruoﬂ passesse meno_”h Mwhwm
papnjou| papnOx3| | papnjou] _81 10N papnjoul | |papnjox3

8¢¢=u
payoeo.iddy

Al Apnis

I Apms

¥8y=u
payoeo.iddy

Il Apmis

9l=U
papniou|

9l=uU
payoeo.iddy

| Apnig

13



Eva Eurenius

DATA COLLECTION

Phenomenographic interview

For Study I semi-structured, in-depth interviews were performed on the basis of an interview
guide. The interviews were guided by an interest in different attitudes to physical activity and
the interviews were audio-taped before being transcribed verbatim.

Assessment methods
The assessment methods of disease activity and functioning used in the present thesis are
described according to the ICF in Table II.

PROCEDURE

For Studies II-IV the tests of body functions and administration of the questionnaires were
mainly performed by one or more physiotherapists at the 17 different rheumatology units
within their daily clinical routine. They had been trained to follow specific routines for
testing. Demographics and data from the “core set of disease activity” were collected for the
Swedish RA register on a physician visit within ten days prior to or after a physiotherapy
visit. A minority of the participants (4%) were tested 11 days to five weeks prior to or after
their physician visits for Study IV. The patient sample is a sample of convenience as
recruitment was influenced by practical circumstances such as the physiotherapists' working
hours, the patients' availability, and other logistics at the participating clinics. Similarly, the
selection of aerobic fitness test method for each patient in Studies II and IV was not
randomised, but rather determined by practical circumstances, mainly related to actual access
to equipment at the participating units.

Although not systematically selected, the sample (n=298) of Study II was a representative
sample, with regard to age, of those 484 patients asked to take part in studies of physical
activity of RA. The 102 patients recruited for Study III also proved to be a representative
subgroup of the original sample of Study II (n=298) with regard to age, gender distribution,
pain, general health perception, disability (HAQ) and disease activity (DAS2S).

14



Physical activity in rheumatoid arthritis

s10joey [euosiad, ‘paxiui, djqedrjdde jou, *Ayanoe Alojewureyur,

X I
X I ‘1
X NG
X I ‘11
X I
X AL‘I

AT-IT
I ‘1

<

I
AIII
I “TI
I 11
I “II
I ‘II

Al
AL‘Tl
AL
Al‘Tl

PP KK R

(221 “0L) (O-DTHIN) D W0} ‘Sa[eds [01U0D) JO SNOOT Y)[BIH [BUOISUSWIPHINIA YL,
SV A ® uo pajer uondadiad yreay [eiouasd payodor-J[og

(5¢) A31Aanoe 9sBISIP JO 195 9100 WNWIIUIW dY ],

(S6) (8TSVQ) 21008 AIANOY dseasI(]

(921) (4sA) 21ey uoneudWIPag AA0IPATH

(921) (d¥9D) ureo1d 2ANLRY-D)

(6€ ‘1€) (OVH) xopu] AN[Iqesi( 21eUUONSaNn() JUIWISSsSY YI[edH YL
(z¢) (06 AT woiy paaLIdp) ANAnoe [eorsAyd uo arreuuonsan()

(9071) uOnEOIISSE[O [RUOTIOUN,]

(s6) (syurof 10puUa) pue US[[OMS) JUNOD Julol-87
(€9) (SVA) 9reos an3ojeuy [ensiA e uo pajer ured payrodar-jjog
(L8) WS1e-jo-am3r

oed - 9[eOS UONIOIA JO 9FURY-BUIDIPIA 9P BISI[NEJ B[0IS
(F€1) (31805 IWOY-INdH) S[BOS UOHOIA § -BUIIPIIN 9P BISINE] BI0ISH
(98) nddun
(€8 “17) (LSL) 389} spuess pawr],
9[eoS AdY S,310g) uoniaxa jerdydirad pue [enuad paAIadad Jo s3uney

[D) (31825 ! ! [eloydLad pue | paal J !

(TH1) UOTIBOIJISSE[D SSQUILJ JIQOIY
(1#1) 1591 1930W0F 19 J[0A21q [BWIXBWANS
(LL “97) 1591 [[Iupeay) [ewIXewqng

uopedpied  Jinonas pue
PPO  pue HIARIY suopduny Apog  Apmg

"D 9y} 03 SuIp1099E PALISSE[O A-] SOIPMIS Ul Pasn Suruonouny pue AIA1OE 9SEISIP JO SPOYIOW JUAWISSISSY [T e L

15



Eva Eurenius

DATA ANALYSIS

A summary of the statistical methods used is presented in Table III. The transcribed semi-
structured, in-depth interviews in Study I were qualitatively analysed in accordance with the
phenomenographic method (128). Statements were grouped into meaningful categories
according to fundamental similarities and differences related to attitudes toward physical
activity. Finally, the internal relationships between the categories were described.

Table II1. A summary of statistical methods used in the present thesis.

Study I Study 11 Study III  Study IV

Descriptive statistics

Frequency (n), percent ( %) X X X X
Median (md), range X X X
Median, interquartile range (iq. range) X

Analytical statistics
Mann-Whitney’s U-test
Spearman’s rank order correlation
coefficient (rs)

Multiple linear regression X
Wilcoxon’s matched pairs test

Simple logistic regression

Multiple logistic regression

Kruskal Wallis ANOVA

Chi-square test

>
> X

Rl

<

ETHICS

Informed consent was obtained from each study participant. The Research Ethics Committee,
Medical Faculty of Umeda University, approved the design of Study I. The Regional Ethics
Research Committee at Karolinska Institutet approved the design of Studies II-1V.
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RESULTS

STUDY I

During the phenomenographic analysis it became obvious that attitudes toward physical
activity could not be understood without the inclusion of attitudes towards the disease and
sometimes to life in general. Two dimensions of attitude, named motivation and satisfaction,
were identified. Motivation to be physically active was generally described as inner
motivational drives related to the person’s own needs. Satisfaction with physical activity was
generally related to actual level of physical activity. Different combinations of these two
dimensions resulted in four qualitatively different attitudes to physical activity: "motivated
and satisfied", "unmotivated and satisfied", "motivated and dissatisfied", and "unmotivated
and dissatisfied" (Figure 3).

Motivated

Satisfied Dissatisfied

Unmotivated

Figure 3. Four qualitatively different attitudes to physical activity in individuals with RA.

STUDY 11

About half (53%) of the participants reached the recommended level of physical activity for
maintaining good health. The reported physical activity data were fairly normally distributed
between five levels of physical activity (very low, low, average, high, very high). The
physical activity level did not differ significantly (p>0.05) between men and women. Women
aged over 65 years seemed to be less physically active than either men of the same age or
younger women. Patients with RA (aged 20-65 years) estimated their levels of physical
activity at the upper end quite highly compared to the norm data for the same age groups.

Their estimated aerobic fitness was mainly classified as "Low" (36%), "Fair" (37%) or
"Average" (20%). Generally, men were found to have average aerobic fitness while women
mostly were found to have low or fair aerobic fitness. Very few individuals were found to
have good or high aerobic fitness. However, estimated aerobic fitness (VO,max) in patients
with RA aged 20-65 years was similar to the norm data for the same age groups. Most
patients displayed impaired body functions compared to norm data, as shown in Table I'V.

17
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Descriptive data on general health perception, pain, disability (HAQ) and disease activity
(DAS28) indicated that the patients were moderately affected by the disease, with tendencies
towards more pain, disability and disease activity among women. General health perception
differed significantly (p<0.01) between men and women, with poorer health reported by
women.

Correlations between self-reported physical activity and body functions, demographic factors,
general health perception, pain, disability (HAQ) and disease activity (DAS28) were all very
low (1,<0.26). Variation in health was explained (total adjusted R*=0.65) by pain and
disability.

STUDY III

Physical activity was fairly stable with 64 % of the participants reaching the levels of physical
activity recommended for maintaining good health at baseline, and 57 % at re-assessment one
year later. While physical activity, balance, general health perception, pain and disability
(HAQ) were stable, lower extremity function, grip force and joint range of motion improved
and disease activity (DAS28) decreased significantly over one year (p<0.05).

The multiple logistic regression analysis identified a high physical activity level at baseline as
the only statistically significant predictor of high physical activity one year later. Low pain,
high physical activity and good lower extremity function were identified as significant
predictors of good general health perception over a one-year period (Table V).

Table V. Results of multiple logistic regression analysis with high physical activity level and
good general health perception after one year as dependent variables. Recalculated odds ratios
(OR) and 95% confidence intervals (95% CI) reflect the total effect of the independent
variables at baseline.

OR (95% CI) Probability
Model for high physical activity level
Physical activity, high 3.85(1.67-9.09) 0.001
Model for good general health perception
Pain, low 8.47 (2.97-24.39) 0.000
Physical activity, high 3.72 (1.39-10.10) 0.009
Lower extremity function, good 2.94 (1.04-8.33) 0.042
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STUDY IV

Eighty-eight (16 %) of the 556 participants were not tested at all by either of the aerobic
fitness tests, the main reasons for this being that they were taking beta blockers or were
restrained by their impairments (Figure 4). Forty-five patients (8%) terminated their tests
prematurely, in 32 cases the bicycle test. A too unstable, too high or too low work heart rate
(WHR) was the main reason for prematurely terminating either of the tests. The remaining
423 patients (76%), 330 women and 93 men, completed their submaximal tests, either on a
bicycle or on a treadmill (Figure 4). Their estimated aerobic fitness was mainly classified as
"Low" (30%), "Fair" (40%) or "Average" (23%). The correlations between WHRs and self-
rated exertion were very low, if any for each of the tests (1;<0.14).
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DISCUSSION

MAIN FINDINGS

Attitudes to and self-reports of physical activity

Around half the participants in the present thesis research reached the nationally and
internationally recommended level of physical activity for maintaining good health, while the
other half did not (Studies II & III). This is in agreement with previous studies of arthritis
populations (18, 51) and general populations (18, 32, 51). However, such data have, to our
knowledge, never been presented for a large well-defined, clinical sample of patients with
RA. The participants who reached the recommended level of physical activity may represent
those identified as "motivated and satisfied" in relation to physical activity and already having
a physically active life-style before disease onset (Study I).

Those identified as “motivated and dissatisfied”, who described physical activity as “hard to
get”, and those who are “unmotivated and satisfied”, who showed an uninterested attitude
towards physical activity (Study I), are probably to be found among the participants reporting
below recommended physical activity level. Furthermore, women above the age of 65 more
frequently reported low physical activity than did older men and younger women (Study II).
This validates earlier studies of women with RA (78) and arthritis of various origin (51) and
among women in the general population (16, 51, 72).

Attitudes, correlates and predictors of physical activity

The findings of the present thesis research altogether indicate that an active disease, including
pain, does not necessarily prevent patients with RA from staying physically active and fit
(Studies II & III). There were only weak correlations between self-reported physical activity
and measures within the “core set of disease activity” in the present thesis research (Study II)
and these disease activity measures did not predict physical activity (Study III). In fact there is
no evidence to date to support the supposition that control of inflammation increases physical
activity in women with RA (96), and previous findings indicate that exercise compliance is
only predicted to a small extent by pain (79). However, it became apparent that attitudes
towards physical activity could not be understood without including experiences of and
attitudes towards the disease itself (Study I). The disease could, for example, be viewed as a
motivator for physical activity among those identified as motivated and satisfied”, but also as
a limitation among those who are “unmotivated and satisfied”. It is well-known that attitudes
towards arthritis are important for compliance with exercise regimes over time (13).

The only predictor for high physical activity was previous physical activity behaviour (Study
I1I). There were only weak correlations between physical activity and body functions (Study
II), and none of these measures predicted physical activity (Study III). While physical activity
is determined by lifestyle, aerobic fitness, measured as VO,max, probably has a major genetic
component, but can be modified by changed exercise habits (72). It is therefore important to
differentiate between those two factors, which although related, are different by definition and
in content. For this reason the low correlations found between aerobic fitness and physical
activity (Study II), which was also found in a large cross-sectional study of the Irish
population (72), was not surprising. However, higher correlations have been found in Swedish
and other epidemiological studies (32, 89). Moreover, the fact that fatigue, a common
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symptom and identified as an important outcome, was not assessed in the present study of
predictors of physical activity either cannot be ignored.

Neither internal nor external health locus of control predicted high physical activity in the
present thesis (Study III), which is in accordance with a recent study of patients with long-
term RA (71). One explanation for this may be that the patients attributed their HLoC to a
great extent to the doctor and that many health professionals do not recommend physical
activity to individuals with arthritis (36).

General health perception and its correlates and predictors

General health perception was low-to-moderately influenced and women reported
significantly poorer general health compared to men (Study II). Pain is of key significance

for people with RA (102). Thus, it is not surprising that general health perception was related
to and influenced by pain in the present thesis research (Studies II & III). Despite low levels
of self-reported pain, probably because of modern medical treatment and early active
rehabilitation, pain still relates to and influences general health perception to a large extent in
patients with RA. This was also found in a study reporting decreased pain over seven years,
but pain still remained the area of highest priority for improvement (47). Our patients had a
fairly short disease duration and the significance of pain might change, as pain in RA seems to
change over time and be more significant in early disease, while “mobility/independence” is
more important in later disease (14). Neither pain nor general health perception indicated any
significant improvements over one year (Study III), which raises questions as to whether
present treatment recommendations are effective enough. Thus, it seems that additional efforts
are required to influence perceived pain and general health in patients with RA.

Neither internal nor external HLoC predicted good general health perception in the present
thesis research (Study III). This might perhaps not have been expected as our patients had a
fairly short disease duration. Thus, the confidence in their own ability to influence their health
might not indicate a state, but rather vary with the disease fluctuations, as might their
estimation of external influence from health professionals.

Pain and general health perception were both rated consecutively on VAS in the present thesis
research (Study II & III). It is thus not surprising that they were highly correlated (Study II)
and that pain was the most significant predictor of general health perception (Study III).
While pain is a well-known predictor of general health perception, to our knowledge this is
the first study to identify factors related to physical activity and body functions as important
to the perception of health among patients with RA (Study III). Physical activity is a well-
known predictor of health perception in the general population (32, 90). However, it might be
expected that the significance of pain, in this sample of patients with RA, would override that
of physical activity, which was not the case. Thus, our findings indicate that the promotion of
physical activity might contribute to improved health perception in patients with RA.

Body functions and “minimum core set of disease activity”, changes over one year
Impairments were very common (Study II) and those related to pain, fatigue and decreased
muscle function were also the second largest reason for not performing or prematurely
terminating either of two aerobic fitness tests (Study V). Disease activity (DAS28) decreased
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from a moderate to a low level over one year and lower extremity function, grip force and
range of motion improved, while all other measures remained unchanged (Study III).

More effort should be put to identify impairments early within care and rehabilitation of
patients with RA, which was indicated for example by lower extremity function predicting
general health perception over one year (Study III).

Aerobic fitness testing

Our findings indicate that a majority of patients with RA are able to complete aerobic fitness
testing in clinical practice with either the ergometer bicycle test or the treadmill test (Study
1V). This is encouraging for all physiotherapists who might have hesitated to perform such
testing due to expected impairments among their patients.

Low correlations were found between work heart rates and self-rated central and peripheral
exertion in patients with RA, irrespective of the test method used (Study IV). This lack of
relationship has not, as far as we know, been identified in any previous study of patients with
RA. Possible explanations for the low correlations may be the patients’ inclusion of disease
symptoms, such as pain, stiffness and fatigue, in their exertion ratings, or the comparison of
their test efforts to heavier strain during daily activities. Our findings on poor correlations
between WHR and RPE indicates that RPE does not provide a good estimate of the actual
heart rate during activity, which is suggested for other populations (2).

METHODOLOGICAL CONSIDERATIONS

External validity

The findings of the present thesis can only be generalised to populations similar to the
samples included in our studies. Thus, the findings could be considered valid for patients with
RA and a relatively short disease duration treated in rheumatological specialist care.
Furthermore, our findings cannot automatically be transferred to patients with severe
impairment and to those not able to communicate well in Swedish. On the other hand, the
main strength of the present thesis research is the large, representative sample, which makes
the results highly generalisable to populations similar to the sample under study. Moreover,
the data collection was performed by multiple physiotherapists within their daily clinical
routine at 17 different rheumatology units, which makes the transferability to clinical settings
very high. The results of the qualitative study might also be considered to be transferable as
theoretical saturation was reached and the findings constituted a logical unit.

Data collection

Newham stated that perfect measures are very unlikely ever to be developed, and that useful
and valid research can, and does, take place with the imperfect tools currently available, so
long as the limitations are recognised and understood (84). Not all measurements used in the
present thesis research may have been perfect either. However, one important prerequisite for
large registers or multicentre studies is the use of simple, comprehensive data collection
measures.
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Phenomenography fulfilled the purpose of obtaining a description and a deeper understanding
of different attitudes toward physical activity in RA well. To ensure the internal validity of the
results, two researchers were involved in preparation of the interview guide, the data
collection and the qualitative analysis, and both the analysis and the results were discussed
with individuals not involved in data collection or analysis.

The poor correlation between self-reported physical activity and body functions found in the
present thesis (Study II) may in part be explained by difficulty among patients with RA in
estimating their physical activity. Some patients may over-estimate their physical activity
level because of pain and fatigue, while others under-estimate their levels because they
compare their recent physical activity level with the activity before disease onset.
Unfortunately, such possible bias is hard to exclude entirely from any epidemiological
research that relies on self-reports. Unpublished data indicate good reliability of the present
physical activity questionnaire among patients with RA and its face and content validity
should be good, considering the expertise involved in its construction. As far as we know
there are no other suitable Swedish questionnaires that are reliable and valid for individuals
with RA. A simple assessment of physical activity, graded 1-6, has been developed, but only
for an elderly population (40). Activity diaries and interviews, which are other ways of
collecting self-reported data on physical activity, are very time-consuming and not feasible in
large cohort studies. Objective valid measurements of indirect or direct physical activity, such
as heart rate monitoring, the doubly labelled water method and movement counters, are
unfeasible because of costs (101).

A global single item is the most common way of asking respondents about their self-rated
health and usually the answer is given on a 3-7 unit scale (65, 115). A general assessment of
health can also be achieved by questionnaires where several dimensions of health are
combined into one scale (9, 115). In the present thesis the VAS was used for the assessment
of patients’ self-rated general health, which is stated as an important assessment frequently
used as a predictor of premature mortality in epidemiological researsch (115).

The VAS is a very common tool for assessing pain in scientific studies and in clinical
practice, but there is criticism of it. It is a unidimensional measure of pain intensity, and the
contribution of other dimensions, e.g. emotional and variation over time to rating is unknown.
It has, however, been found that patients with cancer tend to indicate emotional aspects in
their rating of sensory pain (63). McGill Pain Questionnaire, measuring several dimensions of
pain is suggested to be an alternative (68), but was not sufficiently feasible for the present
study.

Aerobic fitness is known to predict physical activity in the general population (6, 43).
Unfortunately, this was not investigated in the present thesis (Study III). The reason for this
was our early presumption that the two fitness tests included would be comparable as to
outcome. It has subsequently been found that this is not the case and that the main reason for
this is that body weight is not included in the prediction equation for the treadmill test (12).
Other reasons may be that the demands as to WHR are greater for the bicycle test and that
lower extremity impairments influence the tests differently.
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Some factors that might have been related to or have influenced the results, but were not
included in the present thesis (Studies II & III), are related to personal or environmental
factors. Self-efficacy, intentions to be physically active and motivation are examples of
personal factors of possible importance when studying prediction of physical activity in RA.
However, the definition of the concept of motivation is not unified. Three broad groups for
definition of motivation within rehabilitation have been found in a literature review:
motivation as an internal “personality characteristic”, motivation as a quality affected by
social factors, and motivation considering social factors in combination with personality or
clinic characteristics (73). It may be assumed that cultural differences exist concerning both
patients’ and caregivers’ opinions and beliefs about the usefulness of exercise and physical
activity (13). Social support and environmental factors, including education, socioeconomic
status (99) and accessible facilities for physical activity, are also highly correlated to physical
activity in the general population (104). Unfortunately, none of these factors were measured
in the present thesis research.

CLINICAL IMPLICATIONS

The results of the present thesis research represent valuable knowledge for physiotherapists in
guiding and encouraging their patients to different kinds of physical activity and not
necessarily to structured and planned exercise only. It is important to bear in mind that daily
physical activity tend to be mixed with planned, structured exercise (120).

There is a case for physical activity intervention strategies especially directed towards older
women with RA. To maintain or achieve recommended levels of physical activity, it is
important to individualise interventions, including different attitudes to physical activity, in
patients with RA. Such interventions are not systematically applied at present, which probably
means that those most in need of specific support (unmotivated, elderly women, unfamiliar
with physical activities, and with an unhealthy lifestyle), will not have access to it.

High physical activity and good lower extremity function are important predictors of good
general health perception and increasing physical activity levels will thus probably contribute
to improved health. Pain is probably still under-estimated in the treatment of patients with RA
and needs more attention and early intervention.

Simple methods to screen physical activity and body functions are feasible within
physiotherapy practice and could be used for regular monitoring and detection of physical
inactivity and impairment. Most patients with RA are able to perform aerobic fitness testing
and there is thus no general reason for the avoidance of such testing in these patients.

FUTURE RESEARCH

In future studies, it would be interesting to develop and evaluate interventions aiming to
support physical activity and good general health perception. An important question is how to
identify individuals in need of extra support, for example those described as "unmotivated and
satisfied" and "motivated and dissatisfied"? A prerequisite for this is to be aware of all factors
influencing motivation (74). Questions are also raised on how to measure motivation in
clinical practice. Only five out of 22 studies investigating motivation in relation to health and
exercise reported psychometric properties of the measures used (94). Thus, methods to assess
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motivation for physical activity should be developed and/or adapted for Swedish patients with
RA.

Another interesting area for further research would be to follow the clinical course of early
RA over more than one year to study changes in physical activity, body functions, and
measures of the "core set of disease activity" in order to investigate whether the predictors of
physical activity and general health perception remain the same.

The validity and reliability of the questionnaire for self-reported physical activity used in the
present study (32) need to be further studied as to its validity and reliability in patients with
RA of all ages, as the highest prevalence of inactivity in adults with arthritis has been found in
those aged 65 years or over (37). For use in intervention studies the questionnaire’s sensitivity
to change needs to be investigated.

Submaximal bicycle ergometer tests have been widely used as outcome measures in exercise
studies including patients with arthritis (28, 30, 123), but their validity in patients with RA
might be questioned (61). The validity and reliability of the treadmill test used in the present
thesis need further investigation. Such a study should include individuals with RA of both
sexes, different ages and different body weights to supplement the findings of the original
study (77). It would also be of great interest to investigate the correlations between direct
measurement of peak VO,max and estimated VO,max based on both types of submaximal
tests.

27



Eva Eurenius

GENERAL CONCLUSIONS

In patients with RA similar to those studied in the present thesis:

attitudes towards physical activity cannot be understood without including attitudes
towards the disease itself and sometimes to life in general.

attitudes can be categorised as “motivated and satisfied”, “motivated and dissatisfied”,
“unmotivated and satisfied”, and “‘unmotivated and dissatisfied”.

about 50% performed too little physical activity to reach levels recommended to maintain
good health.

a majority display impaired aerobic fitness, lower extremity function, grip force, joint
range of motion and balance compared to norm data fairly early in the course of disease.

physical activity is only weakly correlated to demographic variables, body functions and
measures within the EULAR minimum core set of disease activity.

functioning and health mainly remain stable or improve over one year.
physical activity is predicted by physical activity one year earlier, while good general
health perception is predicted by low pain intensity, high physical activity and good lower

extremity function.

a majority are able to perform aerobic fitness testing in clinical practice despite impaired
body functions.

correlations between perceived central and peripheral exertion and work heart rate are low
during aerobic fitness testing.
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Yes, there is goal and meaning in our path -
but it's the way that is the labour's worth.

Nog finns det mél och mening i vér fard -
men det dr vdgen, som dr modan vérd.
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Excerpt from the poem "On the Move"
from the collection "The Hearths"
Karin Boye

ur "I rorelse" fran "Hardarna"
Karin Boye
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