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Abstract

The overall aim of this work was to investigate the consequences of hip disorders and hip
osteoarthritis (OA) on health-related quality of life (HRQL), physical function and self-
efficacy.

The condition, hip OA, is often associated with significant pain and has a strong impact
on physical function and quality of life. The prevalence of hip disorders was 32% and
among the individuals reporting hip disorders, 86% experienced pain, 32% stiffness and
20% weakness and 92% of those with hip disorders also reported disorders in other joints

(Paper I).

In individuals with hip OA, better physical function and better self-efficacy were
associated with higher perceived health-related quality of life (HRQL) (Paper II).

A new instrument for assessing movement quality, the Body Awareness Movement
Quality (BAS MQ) was examined. The inter-rater reliability and validity were acceptable
in a group of individuals with hip OA (Paper III).

Eighty-nine individuals were randomized either to Tai Chi for Arthritis, Hip School or a
control group. Within group-differences showed a significant improvement between
baseline and the 6-months follow-up in physical function in both intervention group and
the Tai Chi group also improved significantly in self-efficacy. No significant differences,
regarding physical function, self-efficacy or HRQL, were seen at 6-or 12-months follow-
up when comparing the groups (Paper IV).






Svensk sammanfattning

De overgripande syftena med dessa studier var att undersdka vilka konsekvenser
hoftbesvir och hoftledsartros har pa hilsorelaterad livskvalité, fysisk forméga och tilltro
till den egna formagan

Hoftledsartros ir ofta forknippad med svir smirta och paverkar bade fysiska funktion och
livskvalité. Forekomsten av hoftbesvir, i en befolkningsgrupp i sédra Sverige, var 32%,
och hos de som uppgav hoftproblem upplevde 86% smirta, 32% upplevde stelhet och
20% upplevde svaghet. Av dem som upplevde héftbesvir hade 92% besvir dven fran
andra leder (Paper I).

Hos personer med hoftledsartros, var bittre fysisk funktion och bittre tilltro till egen
formaga associerade till bittre upplevd hilsorelaterad livskvalité (Paper I1).

Ett nytt test for att bedéma rorelsekvalité, Body Awareness Movement Quality (BAS
MQ) har utvirderats. Inter-bedéomare reliabilitet och validitet var acceptabla for personer
med héftledsartros (Paper I1I)

Attionio personer med héftledartros lottades till antingen Tai Chi f6r artros, Hoftskola
eller tll en kontrollgrupp. Vid jimférelse inom grupperna uppmittes en forbittring efter
6 ménader, med avseende pd fysisk funktion i bada behandlingsgrupperna. Gruppen som
deltog i Tai Chi forbittrades dven med avseende pd tilltro till egen férmaga. Vid
uppfoljning efter 6 och 12 manader kunde inga skillnader i fysisk funktion, tilltro till
egen formaga eller hilsorelaterad livskvalité uppmitas mellan de tre grupperna. (Paper IV)
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Thesis at a glance

Paper I

Prevalence of self-reported hip disorders, relations to age, gender, pain, stiffness,
weakness and other joint disorders

Sundén A. Johnsson B. Lohmander S. Ekdahl C.
Advances in Physiotherapy, 2005;7:108-113

Objectives: To estimate the prevalence and characteristics, (pain, stiffness, weakness), of
self-reported hip disorders in an adult population-based sample. The objectives were also
to estimate self-reported disorders in other joints.

Participants: A random sample of 2600 individuals aged 38-77 years from a general
population in two defined primary health care districts in Sweden (Figure 1).

Methods: A population-based survey using a mailed questionnaire.

Results: The prevalence of reported hip disorders was 32% and increased with age from
18% among males 38-47 years to 42% among females 48-67 years. Among the
individuals reporting hip disorders (n=692) 86% experienced pain, 32% stiffness and
20% weakness, and 58% had consulted medical care for their hip disorders; 92% of the
individuals with reported hip disorders also reported problems in other joints.

Conclusion: Disorders related to the hip region are common in a population-based
sample. Pain was the most frequent symptom and females more frequently than males
reported symptoms from other joints. To a great extent individuals reporting hip
symptoms also have symptoms in other joints.
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Paper I1

Physical function and self-efficacy — important aspects of health-related quality of life in
individuals with hip osteoarthritis

Sundén A, Ekdahl C, Magnusson SP, Johnsson B, Gyllensten AL.
European Journal of Physiotherapy, 2013;15:151-159.

Objectives: The objectives were to investigate the associations between Health-related
Quality of Life (HRQL), physical function and self-efficacy (the sense of being able to
perform specific tasks), in individuals with X-ray-verified hip osteoarthritis. The aim was
also to determine factors explaining good perceived HRQL.

Participants: Eighty-nine individuals with X-ray-verified hip osteoarthritis in the age
group 40-75 years participated in this study. The study group predominantly consisted of
females, n=61, 69% (males n=28), and the mean age was 62.5 years, range 39-76. The
recruitment was performed through advertisement in the daily press (Figure 1).

Methods: The study employed a descriptive cross-sectional design. Two experienced
physiotherapists made all the assessment; one conducted the assessment with Body
Awareness Scale- Movement Quality (BASMQ) and the other conducted the Six Minute
Walk Test (6MWT) and handed out the questionnaires.

Results: The main findings showed that Health-related quality of life (HRQL) the
physical part, had a significant correlation with observed physical function, self-reported
physical function and self-efficacy. HRQL, the mental part, showed a significant
correlation to self-efficacy.

Conclusion: Results of the current study indicated that physical ability and self-efficacy
are of great importance for HRQL in subjects with hip OA. Better physical function and
better self-efficacy are associated with higher perceived HRQL. This important
knowledge about factors affecting both mental and physical aspects should be taken in
consideration when planning the rehabilitation programs promoting quality of life for
patients with hip OA.
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Paper I1I

Development and evaluation of the Body Awareness Scale Movement Quality (BAS
MQ)

Sundén A, Ekdahl C, Horstman V, Gyllensten AL.
Submitted

Objectives: The objectives were to investigate the psychometric properties of the Body
Awareness Scale Movement Quality (BAS MQ) focusing on factor structure, validity and
reliability and to explore whether BAS MQ could discriminate between healthy
individuals and patients. BAS MQ assesses both limitations and resources concerning
functional ability and quality of movements.

Participants: The total sample in the study (n=172) consisted of individuals with hip
osteoarthritis (OA) (n=132), individuals with psychiatric disorders (n=33) and healthy
individuals (n=7) (Figure 1).

Methods: A factor analysis of the BAS MQ was performed for the toal group. Inter-rater
reliability was tested in a group of individuals with hip OA (n=24). Concurrent validity
was tested in a group of individuals with hip OA (n=89). The Medical Outcomes Study
36-item Short-form Health Survey (SF-36), the Six Minutes’ Walk test (6MWT) and the
Hip Osteoarthritis Outcomes Score (HOOS) were chosen in the validation process.

Results: The factor analysis revealed three factors which together explained 60.8% of the
total variance of BAS MQ. The inter-rater reliability was considered good or very good
with a Kappa value of 0.72. Significant correlations between BAS MQ and SF-36,
HOOS and 6 MWT in the subjects with hip OA confirmed the validity. The BAS MQ
was able to discriminate between healthy individuals and individuals with physical and
psychiatric limitations.

Conclusion: Results of the study revealed that BAS MQ has a satisfactory factor structure.
The inter-rater reliability and validity were acceptable in a group of individuals with hip
OA. BAS MQ could be a useful assessment tool for physiotherapists when evaluating the
quality of everyday movements in different patient groups.
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Paper IV

Tai Chi and Hip school for patients with hip-osteoarthritis: a randomized controlled
trial with a 6- and 12-months follow-up.

Sundén A, Miller M, Horstman V, Ekdahl C, Ekvall Hansson E, Gyllensten AL

In manuscript

Objectives: The aim of the study was to compare the effects of two interventions, Hip
school and Tai Chi for arthritis, with a control group, in terms of Health-related quality
of life, self-efficacy and physical function in subjects with hip OA.

Participants: Eighty-nine individuals with X-ray-verified hip osteoarthritis in the span
40-75 years of age participated in this study (Figure 1 and 2).

Methods: After an advertisement in a local paper, over 300 volunteers applied to
participate in the study. All 300 received information about the study by mail or
telephone. One hundred volunteers fulfilled the inclusion criteria: X-ray-verified hip OA,
40-75 years of age, no walking aid and no joint replacements in the hips or knees. A total
of 89 subjects attended the baseline appointment and were randomized to one of the
three groups.

Results: No significant differences were seen neither at 6-or 12-months follow-up when
comparing the groups. Within group-differences between intervention groups Hip School
and Tai Chi, showed a significant improvement between baseline and the 6-months
follow-up in BAS MQ CB (Tai Chi p=0.02, Hip School p=0.008) and BAS MQ Total
(Tai Chi p=0.008, Hip School p=0.035). The Tai Chi group also improved significantly
in HOOS QOL (p=0.05) and ASES SEF (p=0.026) between baseline and the 6-months
follow-up.

Conclusion: The results revealed statistically significant improvement within the
intervention groups in physical function, self-efficacy and quality of life between baseline
and 6-months follow-up. No statistically significant differences in physical function, self-
efficacy or HRQL were found between the groups after 6 or 12 months.
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Studie 1 Studie 2 Studie 3

n=2600 n=89 n=170

Gener: al. Individuals with Individuals with osteoarthritis
population hip osteoarthritis n= 132

Individuals with mental
disorders n= 33

Healthy individuals n=7

Individuals with hip osteoarthritis n=89

Studie 4
Randomization procedure (in block of 15)
6 months follow-up
n=54 Tai Chi for Arthritis n=30
12 months follow-up _ Patient education n=30
n= 46 No intervention n=29
Figure 1

Flowchart of individuals in Paper I-Paper IV



300 applied

Baseline n 89

Randomization
\
; . Patient Tai Chi No
ntervention
education for Arthritis intervention
Attending the Drop out before
. " n27 n21
Intervention intervention n 12
Completed the .
. ) n27 017 Drop out during
LSO interventions n 4
6 months Drop out before 6
follow-up n2l w2 n2l months follow-up n 19
12 months Drop out before 12
follow-up nl17 n13 n 16 months follow-up n 9
Figure 2

Flowchart of individuals in Paper IV
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Definitions and abbreviations

ADL
ASES
BAS-H
BAS MQ
BMI
HOOS
HRQL
ICF

OA
ROM
GMWT
SF-36
THR
VAS
WHO

Activities of Daily Living

Arthritis Self-Efficacy Scale

Body Awareness Scale Health

Body Awareness Scale Movement Quality

Body Mass Index

Hip Osteoarthritis Outcomes Score

Health-related Quality of Life

International Classification of Functioning Disability and Health
Osteoarthritis

Range Of Motion

Six Minute Walk Test

The Medical Outcomes Study 36-Item Short Form Health Survey
Total Hip replacement

Visual Analog Scale

World Health Organization
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Introduction

Musculoskeletal disorders

Non-inflammatory musculoskeletal disorders, disorders affecting joints, muscles and
adherent tissues, are among the most common conditions managed in primary health care
and are major causes of absence from work and early retirement with disability pension.
In a Dutch study from 2003 74.5% of the population aged 25 years and over reported
pain from the musculoskeletal system during the previous 12 months. In the age group
55-64 years 45% reported pain from the neck/shoulder and 35% reported pain from the
hip or knee during the previous 12 months. Hip pain was reported by 6.9% of men in
the age group 45-64 years and 11.1% in the age group 65+ and by 15.2% of the women
in the age group 45-64 years and by 21.2 % in the age group 65+ (Picavet et al.,
2003).There are many negative consequences of musculoskeletal pain in our society such
as an extensive demands on the health care system, increased use of analgetic and anti-
inflammatory medication, limitations in activities of daily life, sick leave or being work
disabled (Picavet et al., 2003). An overview of musculoskeletal pain from 2003 showed a
prevalence of pain from the hip region of 5.2% to 22.4% (Picavet et al., 2003).

The total cost for society due to musculoskeletal disorders is enormous and for the
individual musculoskeletal disorders and symptoms affect many components of the
International Classification of Functioning, Disability and Health (ICF) such as stiffness,
weakness or pain (body structure), gait disability (activity) and difficulty to keep up ones
social activities (participation) (Figure 3) (WHO, 2001).

Osteoarthritis

One of the most common causes of disability in the world is osteoarthritis (OA) (Egloff et
al., 2012). OA is, in developed countries, one of the ten most disabling diseases (WHO,
2014). OA is in individuals over 65 years of age the most common chronic joint
condition (Williams et al., 2006). The process of OA from a pathological change to
disability may be influenced by both personal and environmental factors (Wang et al.,
2005). The exact cause of the disease is unknown but the aetiology is multifactorial
including increased mechanical stress, ligament derangement, cartilage degradation,
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subchondral bone changes and muscular impairment (Egloff et al., 2012). OA is a disease
of the whole joint, including bone, cartilage, capsule, ligaments, tendons and muscles,
and occurs when there is an imbalance between destructive forces and repair mechanisms
in the joint. All joints represent a connective unit between two bones and several joints
that connect serially act as a kinematic chain. This chain allows motion and provides
stability. (Egloff et al., 21012). Non physiological loading patterns on one of the joints in
a kinematic chain will influence the adjacent joint as well. OA is most common in weight
bearing joints such as the knees and hips and in the joints of the hand but can occur in all
synovial joints. Pain has been shown to be a major obstacle to walking and other physical
activity. About 80% of adults with osteoarthritis have movement limitations 25% have

problems with major activities of daily living and 11% need help with daily personal care
Ma et al., 2013).

Generalized OA (GOA) is a term used to describe a disease where three or more joints or
group of joints are affected (Williams et al., 2006). GOA is more common in women and
is more frequent in increasing age (Nelson et al., 2014)

The prevalence of osteoarthritis increases with age. The proportion of elderly individuals
in the high income societies is increasing and will lead to an increase of socioeconomic
costs due to consequences of osteoarthritis. Because the social and personal impact of this
disease is enormous - interventions that offer even small improvement regarding the onset
and progression of OA may result in significant alleviation for many individuals and thus

society (Ma, et al., 2013).

(disorder or disease)

Health Condition ‘

1
, ; }

Body Function Activity Participation
[ & Structures } [ } [

t f f
! .

Environmental |

factors

Personal factors ‘

Figure 3
The International Classification of Functioning, Disability and Health. Permission to print in thesis, WHO
2014
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Prevalence and incidence

WHO estimates the prevalence of OA to be 9.6% in men and 18% in women worldwide
(WHO, 2014). Among the individuals with OA, 80% have movement limitations and
25% are unable to perform their major daily activities (WHO, 2014). In a study from
2008 the prevalence of OA (hip, knee or hand), in Norway was estimated to 12.8%
(women 14.7%, men 10.5%) (Grothle, et al., 2008) In a review from 2008 the
prevalence of hip OA was estimated to 27% (25.7% in men and 26.% in women) in the
age group 245 years (Lawrence et al., 2008). Due to the increasing number of elderly the
estimated prevalence of arthritis will increase.

The prevalence of hip OA varies, ranging from 0.9% to 27% in Europe and North
America (Dagenais et al., 2009) and is estimated to 5.5% in Norway (Grotle et al., 2008).
In United States the incidence of OA is estimated to 100 000 new cases per year (Egloff
2012).

Risk factors

Causes of the disease are often an interaction of, both systemic factors and local factors
(Williams et al., 2006). Risk factors for the onset and the progression of the disease are
e.g. older age, gender, genetic predisposition, obesity, joint congruency, joint injuries,
malalignment, anatomic abnormalities, and increased mechanical stress (Egloff et al.,
2012, Felson. 2013). OA may also evolve after e.g. intra articular fractures, ligament
lesions and systematic or diseases such as rheumaroid arthritis (Egloff et al., 2012).

Inflammation is present in joints with OA but the role of this inflammation is still not
fully explained (Felson, 2012. Berenbaum, 2013).

Symptoms and consequences of osteoarthritis

Pain

Pain is the main cause why patients seek medical care (Mandle 2011). The mechanisms
underlying the pain are complex (Mandl 2011). Pain in OA is often viewed as
peripherally nociceptive pain. Stimuli from the damaged joint stimulate peripheral nerve
endings, triggering neural pathway which results in pain perception (Mandl, 2011). The
cartilage is aneural but peripheral nociceptors are located in periosteum, subchondral
bone, ligaments, synovial capsule and muscles fascia. In patients with OA, a low-grade
synovial inflammation may be present and can correlate with pain severity (Mandl,
2011).Swelling due to an inflaimmation may restrict joint range of motion (ROM)
(Williams et al., 2006). A higher generalized sensitivity i.e. decreased pressure pain
threshold (PPTs) was found in individuals with severe hip OA compared to healthy
controls (Kosek et al., 2013). The fact that the individuals with hip OA also had high
periarticular sensitivity to threshold pressure pain may indicate a generalized higher
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sensitivity to pain (Kosek et al., 2013) which may lead to chronic widespread pain or
fibromyalgia (Yarnitsky, 2010).

Physical function

Physical inactivity due to e.g. movement-associated pain and decreased range of motion
(ROM) may lead to muscle weakness. This may result in an inability to stabilise a joint
and may lead to joint laxity and/or joint damage. Muscle weakness may be one of the first
symptoms in OA (Egloff 2012). Individuals with hip OA or knee OA were significantly
less active (movement-related activity) individuals with no OA. The individuals with OA
also perceive limitations in activity but these perceived limitations are not directly related
to the actual possibility to perform physical activity (de Groot el al., 2007). Depending
on which joint that is affected by OA the degree of disability varies. Adults, in the US,
with OA are significantly less physically active than the recommendations for individuals
with arthritis (Rosemann, et al., 2008, Shih et al., 20006).

Fear of physical activity was found to be a predictor of outcome in a study of individuals
with knee OA (Fitzgerald, et al., 2012) Despite the fact that individuals with hip OA do
not often experience instability of the affected joint, compared to individuals with knee
OA, fear of movement may occur due to pain and muscle weakness.

Health-related Quality of Life

The World Health Organization (WHO) conceives of health as being “A state of
complete physical, mental and social wellbeing, not merely the absence of disease or
infirmity" (WHO, 2003).

Arthritis affects both physical and psychological dimensions of health and measures of
HRQL reveal a broad panorama of the impact that the disease has on a person’s health
status. Individuals with osteoarthritis or with rheumatoid arthritis (RA) showed poorer
HRQL than healthy individuals (Dominick et al., 2004). Maintaining quality of life is
one of the goals in treatment of individuals with chronic diseases and it has been
established in previous studies that patients with non-traumatic hip or knee disorders
have decreased HRQL (van der Waal et al., 2005). Individuals with OA reported poor
health-related quality of life and particular individuals with hip OA who reported major
limitations in daily activities and poor health status (Grothle et al., 2008)

Self-efficacy

Self-efficacy is a person’s belief that he/she can attain a specific goal. Individuals with a
strong self-efficacy have better opportunities to cope. Self-efficacy is not a specific coping
strategy but a mediator to coping behaviours (Bandura 1977). High levels of self-efficacy
were shown to be a predictor of decreased disability in individuals with OA of the knee,
hip or both (Benyon et al., 2010). Self-efficacy can have a significant impact on
symptoms such as anxiety, stress reactions and pain that affect the quality of life and the
development of chronic dysfunction as well as the beliefs of possibilities to participate in
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society No relationship was revealed between problem solving and pain severity (Benyon
et al., 2010). Individuals with OA who have low self-efficacy will have more disability
after six months (Benyon et al., 2010).

A high level of self-efficacy has been found to be associated with decreased pain, increased
activity and higher quality of life in individuals with knee OA (Van Liew et al., 2013).
Self-efficacy was not related to engagement in physical exercise but low self-efficacy was
related to a worse physical dysfunction (Van Liew et al., 2013).

Assessment

For grading the severity of radiographic features in OA the Kellgren and Lawrence
grading system is useful for definition of hip OA (Reijman et al., 2004). Radiographic
stage of OA is not associated with clinical symptoms in individuals with hip OA
(Nilsdotter, et al., 2001), and there is a poor correlation between radiographic findings
and pain severity in individuals with OA (Mandl, 2011).

The American College of Rheumatology (ACR) have developed a classification of clinical
criteria for OA of the hip (Altman et al., 1991). For assessment of physical function there
is no golden standard. Using the ICF model (Figure 3) physical function can by classified
as Activities (WHO, 2001). Measurements of physical function and changes after
intervention of individuals with hip OA are essential in clinical practice and in research.
Measurement of physical function can be both self-reported and performance-based. Both
types of measures are seen as complementary rather than competing when evaluating
function outcomes in people with OA (Dobson et al,, 2012). Performance-based
measures assess the individual’s ability to perform a certain task and self-reported
measures assesse that which the individual perceives he or she can do (Dobson et al.,
2012). Performance-based tests can be single-activity measures or multi-activity measures.
Walk-tests, a single-activity test, can be of two types: those over short distance (<100 m)
and those over a longer distance (>100m) (Dobson et al., 2012).

Currently there is no gold standard for the assessment of physical function in individuals
with OA. WHO advocates that instruments developed and used for the assessment of
body functions and activities should be of relevance to the patient and put in the
perspective of the subject’s perceived participation (International Classification of

Functioning, Disability and Health, (ICF) (WHO).

The assessment instruments used in this thesis are:

HOOS

The Hip Osteoarthritis Outcomes Score (HOOS Swedish version L.K 1.1), is a disease-
specific, self-reported measurement for assessing patients” options and limitations
associated with their hip problems. The questionnaire consists of 39 items in 5 subscales,
pain (P, 9 items), other symptoms including stiffness (S, 5 items), activity limitations
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daily living (ADL, 17 items), activity limitations recreation and sport (SP, 4 items) and
hip-related quality of life (QOL, 4 items). All items in each subscale are scored from zero
to four (no, mild, moderate, extreme difficulties). The summed score from each subscale
is calculated and transformed into a 0-to-100 scale from worst to best. Acceptable validity
and reliability for the HOOS has been found for hip OA patients (Nilsdotter et al.,
2003). In a review from 2010, 8 questionnaires were found for evaluation of hip OA
and/or Total Hip replacement (THR) (Thorborg et al., 2010).

SF-36

The Medical Outcomes Study 36-Item Short Form Health Survey (SF-36) is a
questionnaire designed to assess HRQL and has been used in several studies and countries
for various chronic diseases, including hip OA. It is one of the most commonly used
generic HRQL instruments. SF-36 has two summary scales: a Physical Component Scale,
PCS, with four subscales: physical functioning (PF,10 items), role limitation owing to
physical health problems (RP, 4 items), bodily pain (BP, 2 items), general health
perception (GH, 5 items) and a Mental Component Scale, MCS, with four subscales:
vitality (VT, 4 items), social functioning (SF, 2 items), role limitation owing to emotional
problems (RE, 3 items) and mental health (MH, 5 items). The scores on all subscales
range from 0 to 100, with higher scores indicating better health states (Sullivan et al.,
2002). SF-36 has been shown to be sensitive to variation in health status and possesses
high levels of reliability and validity. Good validity has been shown for patients with
arthritis (Linde et al., 2008).

ASES

The Arthritis Self-efficacy Scale (ASES), developed by Lorig et al, measures the patient’s
self-recorded judgment of what he/she can do regardless of the degree of functional
limitations or skill (Lorig et al, 1989). The items ask for the subject’s sense of being able
to perform specific tasks in a given situation. The ASES is a self-report questionnaire,
consisting of 20 items (3 subscales and one total score) which measures: a person’s self-
perceived ability to control pain, (SEP, 5 items), self-efficacy to perform functions in daily
living, (SEF, 9 items) and the self-efficacy to control other symptoms related to chronic
disease, (SEOS, 6 items). Each item ranges from 10=very uncertain to 100 = very certain
to accomplish the described task. A higher score indicates better self-efficacy. The
questions reflect several aspects of self-efficacy both physical function and the ability to
deal with other problems related to having a joint disease.The Swedish version of the
ASES was found to have an acceptable validity and reliability for individuals with chronic
pain and individuals with rheumatic diseases (Lorig et al, 1989, Lomi et al., 1992).

BAS-MQ
The Body Awareness Scale Movement Quality (BAS-MQ) is a physiotherapeutic

assessment focusing on body awareness and quality of movements. The test assess quality
of everyday functional movements and movement behavior, through observation from a
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structured movement test. BAS MQ has been developed as a synthesis of the BAS and the
BAS-H, to assess both movement quality and movement pathology. The BAS MQ is a
standardized, user-friendly, quick assessment scale, easy to perform and requiring little in
the way of equipment and may be a useful instrument for assessing the total movement
pattern in individuals with decreased movement function. The BAS MQ assessment of
the quality of movements is unique and will provide additional information for the
benefit of treatment strategies. This may give the possibility for more targeted treatment
interventions aimed at reducing the consequences of a disease and the consequences of a
harmful use of the body. The instrument BAS MQ may be useful when analyzing the
neuromuscular control of daily movements and not only the frequency or time as often in
assessments of movement. The assessment consists of 23 items, rated in a five-step scale,
ranging from 0-4 (0= optimal performance, 4 = unable to perform the task). Three sub-
scales have been identified: stability in function factor (SF, 9 items), coordination and
breathing factor (CB, 8 items) and relational and awareness factor (RA, 6 items). A BAS-
MQ Total score can be calculated. The stability in function factor tests the postural
stability, to step up on a chair, to stomp, the flexibility in the balance line, weight
transfer, to balance on one leg, to sit down on the floor and getting up, to lie down on the
floor and getting up, and the ability to jump. The coordination and breathing factor tests
the orientation to the movement center, centering of movements, the spread of
respiration, the respiration integration, the muscle tension, the turning coordination, the
gait coordination and the movement control. The third subscale, relational and awareness
factor, tests the subject’s motor activity, the relation to a mirror, the eye contact, the
handshake, personal space and the presence. Test-retest reliability and validity, for an
earlier version of BAS MQ, have been found to be acceptable for a group of patients with
hip osteoarthritis (Gyllensten et al., 1999, 2004).

6MWT
The Six Minute Walk Test (6MWT) was used to measure walking capacity. Timed

walking tests are used to evaluate functional exercise performance and measure the ability
to carry-out the activities of daily life. The participants were asked to walk at their own
maximum pace during the six minutes without running. The manual stated that the
testing was to be interrupted if threatening symptoms appeared. The information to the
participants before and during the test was standardized (ATS, 2002). The total distance
was measured in meters. The reliability and validity of the 6MWT have been found be
high in healthy elderly individuals and in patients with various diseases (Kervio et al.,
2003).

VAS

Visual Analogue Scale is a commonly used instrument for evaluation of pain. The scale
consists of a 100 mm horizontal line anchored with two labels: no pain and worst pain
imaginable. The instructions to the individual are to mark on the line with a vertical line
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the perceived pain level. The VAS has been used in or studies for evaluation of pain level
and disability in individuals with OA (Boonstra et al., 2008, Kroon et al., 2014).

Treatment options

To date no medical cure for OA exists. The treatment options focus on treating
symptoms and on postponing end-stage OA. Osteoarthritis Research Society
International (OARSI), European League Against Rheumatism (EULAR) and, The
National Board of Health and Welfare in Sweden (SoS) recommendations for
management of OA include a combination of non-pharmacological interventions, e.g.
education, self-management, exercises and weight reduction. (Fernandez et al., 2013, The
National Board of Health and Welfare 2012, Zhang et al., 2010, Lohmander et al., 2007)
(Figure 4). In end-stage hip OA surgical intervention involving a joint replacement is
preferred. Only 17% of the individuals with hip OA had surgery 11-28 years after
diagnosis (Franklin, et al., 2011). Surgical interventions should only take place if other
treatments have failed to relieve symptoms (Egloff et al., 2012). Placebo has been shown
to be superior to untreated controls for subjective outcome of pain, function and stiffness

(Zhang et al., 2008).

In a review from 2014, 17 different Clinical Practice Guidelines (CPGs) for the
management of OA were analysed. A majority of the included CPGs recommend:
Transcutaneous Electric Nerve Stimulation (TENS), acupuncture, patient education,
aerobic exercises, behavioural approaches combined with therapeutic exercises and weight
control (Brosseau et al., 2014).

The American College of Rheumatology (ACR) recommends for individuals with hip OA
land-based and aquatic exercise, participation in self-management programs, manual
therapy, psychosocial intervention and walking aids. The expert panel in their study from
2012 did not find any studies of Tai Chi for individuals with hip OA, only for knee OA.
Due to this, the management recommendations from ACR do not include Tai Chi
(Hochberg et al., 2012).
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Management of osteoarthritis. Width of pyramid corresponds to number of people that need each treatment.
Reprinted with permission from the authors and from The Lancet (Lohmander, Roos, 2007).

Patient education

The results from recent studies have produced a more complex view of OA treatment
which ranges from surgery to patient education and exercise. International and national
recommendations emphasize that education and information should form an integral part
of the management of any chronic disease. In an overview from 2008, 34 clinical practice
guidelines (CPG) were identified (Misso et al., 2008). The Swedish Rheumatism
Association and the Better management of patients with Osteoarthritis project (BOA)
currently advocate the dissemination of these recommendations into the health-care
system via patient and health care staff education (The Swedish Rheumatism association,
2013, BOA, 2013). More than 300 health-care units in Sweden offer patient education
for patients with osteoarthritis (BOA, 2013). A hip school patient education program was
introduced in Siffle, Sweden, already in 1984 by physiotherapist Maria Klidssbo. The
aims of the Hip School were to provide self-help, reduce fear, promote physical activity
and prevent/reduce hip dysfunction. The first results were presented in 2003 and showed
reduction in pain, sleeping disturbances and activity limitations after six months in the
group receiving hip school intervention but no significant changes were found in the
control group (Klissbo et al., 2003). Patient education has also been shown to improve
self-perceived health, self-efficacy and physical function, and to reduce pain in persons
with OA (Hansson et al., 2010, Skou et al., 2012). Poulsen et al. showed in 2013 that
patient education in combination with manual therapy, for individuals with hip OA,
reduced pain, improved self-reported ADL and QoL compared to a control group
receiving a minimal intervention of home stretching (Poulsen et al., 2013).
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Exercise

Strengthening exercises and water-based exercises are associated with decreased pain in
individuals with hip OA (Zhang, et al., 2010). Both global strengthening (muscles not
surrounding the affected joint) and segmental strengthening (muscles surrounding the
affected joint) improved function and quality of life and decreased pain compared to a
control group (Vignon et al., 2006)

Exercise programs should be functional and task-oriented with the aim of enabling the
individuals to meet the physical demands of every-day living (Pisters et al., 2010).
Physical function has been shown to relate to Quality of Well Being (QWB) but exercise
was not related to QWB (Van Liew et al., 2013).

Neuromuscular training aims to improve sensorimotor control and functional stability.
The long-term results of a prospective cohort study showed remarkably low incidence of
OA after 15 years, in individuals with ACL who were treated using supervised
neuromuscular rehabilitation (Egloff et al., 2102). This indicates the importance of
improved muscles strength and neuromuscular control to absorb altered joint load (Egloff
et al.,, 2012). In a study of the feasibility of neuromuscular training for individuals with
severe knee and hip OA Ageberg found that the pain level decreased or were unchanged
even with progression of the training level (Ageberg et al., 2010).

Tai Chi as a form of exercise in OA, originates from China. It is a part of a system called
Martial Arts, where it is referred to as the soft martial art. Tai Chi is mostly used in the
form of the “solo exercise”, the actual movement form. Tai Chi is tightly knitted to
traditional Chinese medicine and philosophy and has been used to promote health and as
a tool to improve lower extremity strength (Wolfson et al 1996,
www.nccam.nih.gov/health/taichi). There are several different schools or styles of Tai
Chi. Most Tai Chi styles are slow and gentle and consist of continuous movements of
every part of the body. Nowadays Tai Chi is regarded as a form of exercise. The
movements incorporate both elements of strengthening, balance, postural alignment and
concentration and the exercise is of moderate intensity (Field, 2011). Tai Chi as a group
therapy might encourage contact and social interaction. In the west the most common
Tai Chi form is the Yang style. The Yang style has inspired the treatment modality of
Basic Body Awareness Therapy. The Sun style is the Tai Chi style used to create the Tai
Chi for Arthritis (TCA) concept. The TCA form is easy to learn and has been
scientifically examined in randomised studies focusing on its effects on pain, balance,
strength and fitness in elderly women with osteoarthritis. After 12 weeks the arthritis
symptoms were ameliorated, as well as balance and fitness improved compared to the
control group (Song et al 2003). A review from 2011 showed that exercise programs
based on Tai Chi, aerobic and general exercise gave better results than hydrotherapy
(Escalente, 2011). Yan et al., showed in a review from 2013 decreased pain and stiffness
and improved physical function in individuals with OA after a 12-week Tai Chi training
(Yan et al., 2013). In a randomized clinical trial (RCT) from 2007 the effect of Tai Chi
in older individuals with knee OA were examined and the results showed a sustained
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improvement in physical function for 24 weeks, after a 12 week intervention compared to
a wait-list control group (Fransen et al., 2007).

Tai Chi exercises for older people resulted in a lower incident ratio of falls and a
significantly decreased risk of falls compared to other training interventions (Wu, 2002).
Song showed that older women with OA could perform Tai Chi for 12 weeks and gained
an improvement in arthritic symptoms, balance and physical function (Song et al., 2003).

In a review from 2008 Lee et al., found evidence suggesting that Tai Chi may be used for
pain control in patients with knee OA (Lee et al., 2008).

A meta-analysis from 2013 showed moderate evidence for improvement of pain, physical
function and stiffness and strong evidence for improvement of the physical component of
quality of life in individuals with knee OA (Lauche et al., 2013). Positive results on
quality of life were also found in a meta-analysis of RCT:s for patients with chronic
conditions including OA (Wang, 2012).

Long-term Tai Chi training has also shown to have positive effects on joint sense (Tsang

etal., 2003) and balance (Tsang et al., 2004).
To our knowledge, Tai Chi for patients with hip OA has not been studied in Sweden
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Main conclusions

e Disorders related to the hip region are common in a population-based sample.
Individuals reporting hip symptoms frequently have symptoms from other joints.
Pain was the most common symptom and females more frequently than males
reported symptoms from other joints. (Paper I)

e Good physical ability and good self-efficacy are important for HRQL in
individuals with hip OA. (Paper II)

e HRQL had a significant correlation with both observed physical function and
self-reported physical function in individuals with hip OA.(Paper II)

e The factor structure of BAS MQ identified three factors namely “Stability in
function factor”, “Coordination and breathing factor” and the “Relational and
awareness factor”. (Paper III)

o The results showed a significant difference between the groups of healthy

individuals and the group of individuals with movement limitations, here hip
OA or psychiatric disorders when assessed by the BAS MQ. (Paper I1I)

e The inter-rater reliability between two physiotherapists, using BAS-MQ,
assessing individuals with hip osteoarthritis was found to be good. (Paper III)

e The concurrent validity for BAS MQ was found to be acceptable using the
instruments SF-36, HOOS and 6MWT in a sample of individuals with hip OA.
(Paper III)

e Within group-differences between intervention groups showed a significant
improvement between baseline and the 6-months follow-up in physical function,
BAS MQ CB and BAS MQ Total. The Tai Chi group also improved
significantly between base-line and the 6-months follow-up, in physical function,
HOOS QOL, and self-efficacy, ASES SEF. No significant differences were seen
at neither at 6-or 12-months follow-up when comparing the intervention groups,
Tai Chi for Arthritis and Hip School to a control group regarding physical
function, HRQL or self-efficacy. (Paper IV)
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General discussion

The aim of Paper I was to determine the prevalence of hip disorders in the general
population. The response rate was high and the overall prevalence of reported hip
disorders was found to be 32%. This prevalence was higher than in another Swedish
study where the prevalence was 5% for females and 5.5% for males in the age group 20-
74 years (Bergman et al., 2001). In the younger age groups the prevalence in Paper I was
higher in females than in males but in the oldest age group no significant difference was
found between the age groups. The results also revealed that disorders from the hip are
very common and that 92% of the individuals with self-reported hip disorders also
reported disorder from other joints. The high prevalence of disorders from the low back
and the knee might indicate that problems from one joint affect adjacent joints in the
lower extremity. The high occurrence of problems reported from other joints might also
indicate that problems of the hip may suggest a more widespread joint disorder. Bergman
et al. found that the prevalence of disorder from the hip was higher in those with chronic
widespread pain than in those with chronic regional pain (Bergman et al., 2001). We
cannot exclude that some of the individuals with reported hip disorders experienced early
signs of hip OA. At an early stage efforts should be made to identify those individuals
with joint disorders who might develop OA, and to investigate who will need therapeutic
intervention to reduce symptoms and consequences of the disease. As in many other
diseases, the most efficient prevention effort in OA may well be to focus on patients with
early symptoms of disease in whom worsening pain and disability could be delayed or
prevented.

In Paper II the aim was to investigate the associations of health-related quality of life,
physical function and self-efficacy. The HRQL was lower in the hip OA group than in
the general Swedish population, comparing both females and males. Individuals with hip
OA both in the younger age group > 65 years and in the older age group < 65 years had
reduced HRQL compared to similar age groups in the general Swedish population. Of
those with hip OA individuals with better self-efficacy were found to have better self-
reported and performed physical activity. These results are in line with results in a study
of patients with back pain where self-efficacy proved to be a strong predictor of disability
(Woby et al., 2007). In Paper IV the results showed an increased self-efficacy in the group
participating in the Tai Chi for Arthritis. Further studies should focus on what
rehabilitation efforts that promotes self-efficacy since high self-efficacy has been shown to
be a predictor of decreased disability in individuals with OA (Benyon et al., 2010). The
treatment strategies for individuals with OA ought to be directed not only towards the
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symptoms of the disease, but also to the individual’s possibilities to gain perceived control
over the consequences of the disease including the HRQL.

In Paper III .the aim was to develop and evaluate the BAS MQ for psychometric
properties, and to investigate if the BAS MQ could discriminate between groups of
individuals with hip OA, psychiatric disorders and healthy subjects. To evaluate the
validity of BAS MQ for patients with hip OA we used two other performance based
instrument: HOOS and 6MWT. We also used one HRQL instrument: the SF-36. The
hypothesis was that there will be a low to moderate correlation between BAS MQ and
HOOS, 6MWT and SF36. The BAS MQ compared to the other performance based
instrument, is an assessment tool used to evaluate the quality of every day movements.
The results revealed significant differences between the groups of individuals with hip OA
and the healthy individuals with regard to the Stability and Function factor (SF) and the
Coordination and Breathing factor (CB) of BAS MQ. To our knowledge this the first
study where quality in everyday movements is evaluated in individuals with hip OA. The
two factors SF and CB assess movements, movement control and body awareness. Body
awareness has shown to be decreased in individuals with musculoskeletal pain disorders
(Gyllensten at al., 1999). In individuals with hip OA, pain and decreased ROM may lead
to altered movements and a decreased movement control. In the Relational and
Awareness factor (RA) no significant differences were found between those with hip OA
and the healthy individuals. In individuals with mental disorders the results showed
deviations in this factor. This is in line with earlier research, with individuals with
psychiatric disorders, that indicates a difficulty in being in contact with one’s own body
in movements as well as being in contact with other people, in this case, the assessor

(Gyllensten et al. 1999).

In Paper IV the aim was to assess the effect of two interventions, patient education and
Tai Chi for Arthritis, on physical function, HRQL, self-efficacy in individuals with hip
OA. This is to our knowledge the first time Tai Chi is used in research to evaluated
influence on symptoms and function in individuals with hip OA in Sweden. Tai Chi has
been shown to reduce pain and stiffness and for improving physical function in
individuals with knee OA (Yan et al., 2013). At the first follow-up after 6 months both
groups showed improvement in movement quality, BAS MQ, and the Tai Chi group also
showed improvement in self- efficacy. The lack of significant improvement between the
groups may be explained by methodological issues such as group size and inclusion
criteria. Further studies should focus on individuals with symptomatic OA in all stages of
the disease. The smooth and slow concept of movement in the Tai Chi for Arthritis may
be an alternative to other exercise methods but need further research. The Hip School we
used in Paper IV is similar to the patient education used in BOA at more than 300 health
care units in Sweden and is continuously evaluated (BOA, 2013).

38



Acknowledgement

I would like to express my sincere gratitude to everybody involved throughout this
project.

The individuals with hip OA who participated in this investigation-for answering all the
questionnaires and for performing all the tests.

Charlotte Ekdahl, Eva Ekvall Hansson my supervisors and Amanda Gyllensten Lundvik
my co-advisor for your support and encouragement, your constructive criticism, and your
in-depth knowledge that you generously shared with me.

Birgitta Johnsson Thyrenius my co-author and mentor for your generous support, for
believing in me and for your never ending encouragement during all this years.

Stefan Lohmander, Peter Magnusson, Mike Miller and Vibeke Horstman my co-authors for
valuable advice with statistics, constructive criticism when writing the manuscripts and
help with language reviews.

Ulrich Moritz, our professor emeritus for all encouragement and for showing us the
importance of research in field of physical therapy.

Maria Nilsson Ovesson my co-worker for her fantastic help with performing the BAS MQ
test in my studies.

Ylva Hedin, Karin Wikforss for conducting the Hip School and the Tai Chi for Arthritis
groups.

All the graduate students at the Department of Physical Therapy for many stimulating
scientific discussions.

Maria Klissbo for being a pioneer in the field of patient education for individuals’ with
osteoarthritis, and for being a source for inspiration for me.

Susanne Brokop my colleague and dear friend for many discussions of important things in

life and for many good laughs.

My co-workers at the department of physiotherapy Annika Astermark, Gisela Broomé, Anna-
Maria Drake, Frida Ek, Eva Hornej, Anne Link, Madeleine Kjell, Gertrud Nilsson, Inga-
Lill Larsson, Fredrik Offerlind, Lotta Persson, Anders Palsson, Helena Steneloo, Kerstin
Stigmar, Katarina Sjédahl Hammarlund, Asa Tornberg, Jeanette Unge and Anita Wisén,
for being the best colleagues one can have.

39



All the members of” Vitalkapaciter” for all your support during all years.
Lena-Karin Erlandsson, Inger Hallstrom for all your support and encouragement.
Christina Nerbrand for help with contacts in Region Skane.

Allan Crozier for linguistic revisions.

Per Nyberg for help with statistics

All my wonderful friends in Lund and Torekov for being there.

Marianne Lundius Gernandt, Annika Lundius and their families for support and friendship
during many years

Anna Lundell my niece, for being such a strong and lovely person.

Ingrid and Bertil Sundén, my parents and Madeleine Lundell my sister for never ending love
and support.

Louise, Jeanette, Amelie and Axel, my wonderful children for all your love and for letting
me love you.

This research was supported financially by grants from the Swedish Association against
Rheumatism, the Ann-Mari and Ragnar Hemborg Foundation, the Emy Thulin
Foundation, the Stig Radner Foundation, the Stig Thunes Foundation and the Faculty of
Medicine, Lund University.

40



References

Ageberg E, Link A, Roos EM. Feasibility of neuromuscular training in patients with severe hip or
knee OA: The individualized goal-based NEMEX-TR] training program. BMC
Musculoskeletal Disorders, 2010;11:126.

Altman R, Alarcon G, Appelrouth D, et al. The American College of Rheumatology criteria for
the classification and reporting of osteoarthritis of the hip. Arthritis Rheum. 1991;34:505-
14.

ATS Statement: Guidelines for the Six Minute Walk Test. Am ] Respir Crit Care Med.
2002;166:111-117.

Bandura A, Self-efficacy: Toward a unifying theory of behavioral change. Psychological Review,
1977;84:191-215.

Benyon K, Hill S, Zadurian N, Mallen C. Coping Strategies and Sel-Efficacy as Predictors of
Outcome in Osteoarthritis: A Systematic Review. Musculoskeletal Care, 2010:224-236.

Berenbaum F. Osteoarthritis as an inflammatory disease (osteoarthritis is not osteoarthrosis!).
Osteoarthritis and Cartilage, 2013;21(1):16-21.

Bergman S, Herrstrom P, Hégstrom K, Petersson IF, Svensson B, Jacobsson LT. Chronic
musculoskeletal pain, prevalence rates, and sociodemographic associations in a Swedish
population study. ] Rheumatol, 2001;28(6): 1369-77.

BOA, Better management of patients with OsteoArthritis. Artrosskola i BOA 2013, in Swedish.
Available from www.boaregistret.se

Boonstra AM, Schiphorst Preuper HR, Reneman MF, Posthumus JB, Stewart RE. Reliability and
validity of the visual analogue scale for disability in patients with chronic musculoskeletal
pain. International Journal of Rehabilitation Research, 2008;31:165-169.

Brosseau L, Rahman P, Toupine- April K, Poitras S, King J, De Angelis G, Loew L, Casimiro L,
Peterson G, McEwan J. A Systematic Critical Appraisal for Non-Pharmacological
Management of Osteoarthritis Using the Appraisal of Guidelines Research and Evaluation IT
Instrument. 2014, PLOS ONE, www.plosone.org

Dagenais S, Garbedian S, Wai EK. Systematic Review of the Prevalence of Radiographic Primary
Hip Osteoarthritis. Clin Orthop Relat Res, 2009;467:623-637.

de Groot IB, Bussmann JB, Stam H]J. Actual everyday physical activity in patients with end-stage

hip or knee osteoarthritis compared with healthy controls. Osteoarthritis and Cartilage,

2008;16:436-442.

41



Dobson F, Hinman RS, Hall M, Trwee CB, Roos EM, Bennell KL. Measurement properties of
performance-based measures to assess physical function in hip and knee osteoarthritis: a
systematic review. Osteoarthritis and Cartilage 2012;20 (12):1548-1562.

Dominick KL, Ahern FM, Gold CH, Heller DA. Health-related quality of life among older adults
with arthritis. Health and Quality of Life Outcomes, 2004, 2:5.

Escalente Y, Garcia-Hermoso A, Saavedra JM. Effects of exercise on functional aerobic capacity in
lower limb osteoarthritis: A systematic review. Journal of Science and Medicine in Sports,
2011;14(3):190-198.

Egloff C, Hiigle T, Valderrabano V. Biamechanics and pathomechanisms of osteoarthritis. Swiss
Med Wkly, 2012;142:w13583.

Fernandez L, Hagen BK, Bijlsma JWJ, Andreassen O, Christensen P, Conaghan PG et al. Eular
recommendation for the non-pharmacological core managemnet of hip and knee
osteoarthritis. Ann Rheum Dis, 2013;0:1-11.

Felson DT: Osteoarthritis as a disease of mechanics. Osteoarthritis and Cartilage, 2013, 21:10-15.

Field T. Tai Chi research review. Complementary Therapies in Clinical Practice, 2011;17:141-
146.

Fitzgerald GK, White DK, Piva SR. Association for Change in Psysical and Psychological Factors
and Treatment Respons Following Exercise in Knee Osteoarthritis: An Exploratory Study.
Arhritis Care & Research, 2012:1673-1680.

Franklin J,Ingvarsson T, Englund M, Ingimarsson O, Robertsson O, Lohmander LS. Natural
history of radiographic hip osteoarthritis. A retrospective cohort study aith 11-28 years
follow-up. Arthritis Care Res, 2011;63:689-95.

Fransen M, Nairn L, Winstanley J, Lam P, Edmonds J. Physical activity for osteoarthritis
management: A randomized controlled clinical trial evaluating hydrotherapy or Tai Chi
classes. Arthritis & Rheum, 2007;57:407-14-

Grothle M, Hagen KB, Natvig B, Dahl FA, Kvein TK. Prevalence and Burden of Osteoarthritis:
Results from a Population Survey in Norway. Journal of Rheumatology, 2008;35(4):667-84.

Gyllensten AL, Ekdahl C, Hansson L. Validity of the Body Awareness Scale Health (BAS-H).
Scand ] Caring Sci, 1999;13(4):217-26.

Gyllensten AL, Ovesson MN, Lindstrom I, Hansson L, Ekdahl C. Reliability of the Body
Awareness Scale Health, Scand ] Caring Sci, 2004;18:213-219.

Hansson EE, Jonsson-Lundgren M. Ronnheden AM, Sorensson E, Bjarnung A, Dahlberg LE.
Effect of an education programme for patients with osteoarthritis in primary care- a
randomized controlled trial. BMC Musculoskelet Disord, 2010;11:244

Hochberg MC, Altman RD, Toupin April K, Benkhalti M, Guyatt G, McGowan ], Towheed T,
Welch V, Wells G, Tugwell P. American College of Rheumatology 2012 Recommendations
for the Use of Nonpharmacologic and Pharmacologic Therapies in Osteoarthritis of the
Hand, Hip, and Knee. Arthritis Care &Research, 2012;64:4:465-474.

Kervio G, Carre F, Ville NS. Reliability and Intensity of the Six Minute Walk test in Healthy
Elderly Subjects. Medicine & Science in Sports & Exercise. 2003;35:1:169-174.

42



Klissbo M, Larsson G, Harms-Ringdahl K. Promising Outcome of Hip School for Patients With
Hip Dysfunction. Arthritis&Rheumatism, 2003;49(3):321-327.

Kosek E, Roos EM, Ageberg E, Nilsdotter A. Increased pain sensitivity but normal function of
exercise induced analgesia in hip and knee osteoarthritis- treatment effects of neuromuscular
exercise and total joint replacement. Osteoarthritis and Cartilage, 2013;21:1299-1307.

Kroon FPB, van der Burg LRA, Buchbinder R, Osborne RH, Johnston RV, Pitt V- Self-
management education programmes for osteoarthritis (Review). 2014, The Cochrane
Collaboration, John Wiley & Sons, Ltd.

Lauche R, Langhorst ], Dobos G, Cramer H. A systematic review and meta-analysis of Tai Chi for
osteoarthritis of the knee. Complementary Therapies in Medicine, 2013, 21, 396-406..
Clinical update: treating osteoarthritis. Lancet

Lawrence RC, Felson DT, Helmick CG, et al. Estimates of the prevalence of arthritis and other
rheumatic conditions in the United States. Part II. Arthritis Rheum, 2008;58(1):26-35

Lee MS, Pittler MH, Ernst E. Tai Chi for Osteoarthritis: a systematic review. Clin Rheumatol
2008, 27:211-218.

Linde L, Sorensen J, @stergaard M, Horsleev-Petersen K, Hetland ML. Health-related quality of
life: validity, reliability and responsiveness of SF-36, EQ-15D, EQ-5D, RaQoL and HAQ in
patients with Rheumatoid Arthritis. The Journal of Rheumatology, 2008;35:1528-1537.

Lohmander LS, Roos EM. Lancet, Clinical update: treatingosteoarthritis.2007;370:2082-2084.
Permission number 3327570482837

Lomi C, Nordholm LA. Validation of a Swedish version of the Arthritis Self-efficacy Scale.
Scandinavian Journal of Rheumatology,1992;21(5):231-237.

Lorig K, Chastain RL, Ung E, Shoor S, Holman HR. Development and evaluation of a scale to
measure perceived self-efficacy in people with arthritis. Arthritis and Rheumatism,
1989;32(1):37-44.

Likemedelsverket. Behandling av artros.2004:(15)3 (in swedish) www.lakemedelsverket.se

Ma VY, Chan L, Carruthers KJ. The Incidence, Prevalence, Costs and Impact on Disability of
Common Conditions Requiring Rehabilitation in the US: Stroke, Spinal Cord Injury,
Traumatic Brain Injury, Multiple Sclerosis, Osteoarthtritis, Rheumatoid Arthritis, Limb
Loss, and Back Pain. Archives of Physical Medicine and Rehabilitation, 2014 (accepted
manuscript).

Mandl L. Treating the Pain of Osteoarthritis- Where Do We Go from Here? ] Rheumatol,
2011;38:1535-1537.

Misso ML, Pitt V], Jones KM, Barnes HN, Piterman L, Green S. Quality and consistency of
clinical practice guidelines for diagnosis and management of osteoarthritis of the hip and
knee: a descriptive overview of published guidelines. Med J Aust, 2008;189(7):394-399.

The National Board of Health and Welfare.2014 http://www.socialstyrelsen.se/english

Nelson AE, Smith MW, Golightly YM, Jordan JM. "Generalized osteoarthritis™: A systematic
review. Seminars in Arthritis and Rheumatism, 2014 (article in press).

43



Nilsdotter A-K, Aurell Y, Siosteen A-K, Lohmander LS, Roos HP. Radiographic stage of
osteoarthritis or sex of the patient does not predict one year outcome after total hip
arthroplasty. Ann Rheum Dis. 2001;60:228-232.

Nilsdotter A, Lohmander LS, Klissbo M, Roos EM. Hip disability and osteoarthritis outcome
score (HOQS) - validity and responsiveness in total hip replacement. BMC Musculoskeletal
Disorders, 2003;4:10.

Picavet HSj, Hazes JMW. Prevalence of self reported musculoskeletal diseases is high. Ann Rheum
Dis,2003;62:644-650

Pisters MF, Veenhof C, Schellevis FG, De Bakker DH, Dekker J. Long-term effectiveness of
exercise therapy in patients with osteoarthritis of the hip or knee: a randomized controlled
trial comparing two different physical therapy interventions. Osteoarthritis and Cartilage,
2010;18:1019-1026.

Poulsen E, Hartvigsen J, Christensen HW, Roos EM, Vach W, Overgaard S. Patient education
with or without manual therapy compared to a control group in patients with osteoarthritis
of the hip. A proof-of-principle three-arm parallel group randomized clinical trial.
Osteoarthritis and Cartilage, 2013;10:1494-1503.

Reijman M, Hazes JM, Pols HA, Bernsen RM, Koes BW, Bierma-Zeinstra SM. Validity and

reliability of three definitions of hip osteoarthritis: cross sectional and longitudinal approach.

Ann Rheum Dis. 2004;63:1427-1433.

Rosemann T, Kuehlein T, Laux G, Szecsenyi J. Factors associated with physical activity of patients
with osteoarthritis of the lower limb. Journal of Evaluation in Clinical Practice ,
2008;14;288-293.

Shih M, Hootman JM, Kruger J, Helmick CG. Physical activity in men and women with arthritis.
National Health Interview Survey, 2002. Am ] Prev Med, 2006;30(5):385-93.

Skou ST, Odegaard A, Rasmussen JO, Roos EM. Group education and exercise is feasible in knee
and hip osteoarthritis. Dan Med J, 2012;59(12):A4554.

Song R, Lee EO, Lam P, Bae SC. Effectes of tai chi exercise on pain, balance, muscle-strength, and
perceived difficulties in physical functioning in older women with osteoarthritis: a
randomized clinical trial. ] Rheumatol, 2003;30(9):2039-44.

Sullivan M, Karlsson J, Taft C. SE-36 Hilsoenkit. Svensk Manual och Tolkningsguide, 2:a
upplagan (Swedish manual and interpretation guide, 2™ edition). Gothenburg, Sahlgrenska
University Hospital, 2002.

The Swedish Rheumatism association (Reumatikerférbundet)
www.reumatikerforbundet.org/reumatism/diagnoser/artros

Thorborg k, Roos EM, Bertels EM, Petersen ], Holmich P. Validity, reliability and responsiveness
of patient-reported outcome questionnaires when assessing hip and groin disability: a
systematic review. Br ] Sports Med , 2010;44:1186-1196.

Tsang WW, Hui-Chan CWY. Effects of Tai Chi on Joint Proprioception and Stability Limits in
Elderly Subject. Med Sci. Sports Exerc. 2003;35(12): 1962-1971.

44



Tsang WW, Wong VS, Fu SN, Hui-Chan CW. Tai Chi improves standing balance control under
reduced or conflicting sensory conditions. Arch Phys Med Rehabil, 2004:85(1):129-37.

van der Waal JM, Terwee CB, van der Windt AWM, Bouter LM, Dekker J. The impact of non-
traumatic hip and knee disorder on a health-realted quality of life measure with SF-36 or SF
12. A systematic review. Quality of Life Research, 2005;14:1141-1155.

Van Liew C, Santoro MS, Chalfant AK, Gade S, Casteel DL, Tomita M, Cronan TA. The Good
Life: Assessing the Relative Importance of Physical, Psychological, and self-Efficacy Statuses
on Quality of Well-Being in Osteoarthritis Patients. Arthritis, 2013; 2013:914216.

Vignon E, Valat JP, Rossignol M, Avouac B, Rozenberg S, Thoumie P, Avouac ], Nordin M,
Hilliquin P. Osteoarthritis of the knee and hip and activity: a systematic international review
and synthesis (OASIS). Joint Bone Spine, 2006;73(4):442-455.

Wang TJ, Chern HL, Chiou YE. A Theoretical Model for Preventing Osteoarthritis- Related
Disability. Rehabilitation Nursing, 2005;30:62-7.

Wang C. Role of Tai Chi in the Treatment of Rheumatologic Diseases. Curr Rheumatol Rep,
2012,14:598-603.

Williams FMK, Spector TD. Osteoarthritis. Medicine, 2006, 34:9.

Woby SR, Urmston M, Watson PJ. Self-efficacy mediates the relation between pain related fear
and outcome in chronic low back pain patients. European Journal of Pain, 2007;11:711-
718.

Wolfson L, Whipple R, Derby C, Judge ], King M, Amerman P, Schmidt J, Smyers D. Balance
and strength training in older adults: intervention gains and Tai Chi maintenance. ] Am

Geriatr Soc, 1996;44(5):498-506.

World Health Organization. International Classification of Functioning, Disability, and Health,
WHO, ICF. Geneva, 2001 http://www.who.int/classifications/icf

World Health Organization, WHO, 2014. http://www.who.int/chp/topics/rheumatic/en/

Wu G. Evaluation of the Effectiveness of Tai Chi for Improving Balance and Preventing Falls in
the Older Population- A Review. JAGS, 2002,50:746-754.

Yan]-H, Gu W-], Sun J, Zhang W-X, Li B-W, Pan L. Efficacy of Tai Chi on Pain, Stiffness and
Function in Patients with Osteoarthritis: A Meta-Analysis. PLoS ONE 2013,8(4):e61672

Yarnitsky D. Conditioned pain modulation ( the diffuse noxious inhibitory control-like effect): its
relevance for acute and chronic pain states. Curr Opin Anaesthesiol, 2010;23:611-5.

Zhang W, Robertsson ], Jones AC, Dieppe PA, Doherty M. The placebo effect and its
determinants in osteoarthritis: meta-analysis of randomised controlled trials. Ann Rheum
Dis, 2008;67:1716-23

Zhang W, Nuki RW, Moskowitz S, Abramson S, Altman RD, Arden NK, Bierma-Zeinstra S,
Brandt KD, Croft P, Doherty M, Dougados M, Hochberg M, Hunter DJ, Kwoh K. OARSI
recommendations for management of hip and knee osteoarthritis Part III: changes in

evidence following systematic cumulative update of research published through 2009.
Osteoarthritis and Cartilage, 2010;18:476-499.

45




 
 
    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 36 to page 36
     Mask co-ordinates: Left bottom (30.16 29.50) Right top (78.42 64.35) points
      

        
     0
     30.1632 29.4958 78.4244 64.3511 
            
                
         36
         SubDoc
         36
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     44
     45
     35
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 34 to page 34
     Mask co-ordinates: Left bottom (34.19 25.47) Right top (85.80 69.71) points
      

        
     0
     34.185 25.4741 85.7977 69.7135 
            
                
         34
         SubDoc
         34
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     44
     45
     33
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 22 to page 22
     Mask co-ordinates: Left bottom (33.51 30.84) Right top (85.80 71.72) points
      

        
     0
     33.5147 30.8364 85.7977 71.7244 
            
                
         22
         SubDoc
         22
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     44
     45
     21
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 14 to page 14
     Mask co-ordinates: Left bottom (29.49 24.80) Right top (80.44 66.36) points
      

        
     0
     29.493 24.8038 80.4353 66.362 
            
                
         14
         SubDoc
         14
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     44
     45
     13
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 12 to page 12
     Mask co-ordinates: Left bottom (146.12 74.41) Right top (146.79 74.41) points
      

        
     0
     146.1241 74.4055 146.7944 74.4055 
            
                
         12
         SubDoc
         12
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     44
     45
     11
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 12 to page 12
     Mask co-ordinates: Left bottom (30.83 23.46) Right top (86.47 65.02) points
      

        
     0
     30.8335 23.4632 86.468 65.0214 
            
                
         12
         SubDoc
         12
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     44
     45
     11
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 10 to page 10
     Mask co-ordinates: Left bottom (34.86 31.51) Right top (85.80 62.34) points
      

        
     0
     34.8553 31.5067 85.7977 62.3403 
            
                
         10
         SubDoc
         10
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     44
     45
     9
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 8 to page 8
     Mask co-ordinates: Left bottom (34.86 29.50) Right top (85.80 68.37) points
      

        
     0
     34.8553 29.4958 85.7977 68.3729 
            
                
         8
         SubDoc
         8
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     44
     45
     7
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 7 to page 7
     Mask co-ordinates: Left bottom (402.85 32.18) Right top (453.12 67.03) points
      

        
     0
     402.8468 32.177 453.1189 67.0323 
            
                
         7
         SubDoc
         7
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     44
     45
     6
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 6 to page 6
     Mask co-ordinates: Left bottom (33.51 24.80) Right top (83.79 66.36) points
      

        
     0
     33.5147 24.8038 83.7868 66.362 
            
                
         6
         SubDoc
         6
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     44
     45
     5
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 5 to page 5
     Mask co-ordinates: Left bottom (407.54 30.84) Right top (449.77 67.03) points
      

        
     0
     407.5388 30.8364 449.7674 67.0323 
            
                
         5
         SubDoc
         5
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     44
     45
     4
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 4 to page 4
     Mask co-ordinates: Left bottom (33.51 30.17) Right top (73.06 61.00) points
      

        
     0
     33.5147 30.1661 73.0621 60.9997 
            
                
         4
         SubDoc
         4
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     44
     45
     3
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 3 to page 3
     Mask co-ordinates: Left bottom (406.87 34.19) Right top (442.39 61.67) points
      

        
     0
     406.8686 34.1879 442.3941 61.67 
            
                
         3
         SubDoc
         3
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     44
     45
     2
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 2 to page 2
     Mask co-ordinates: Left bottom (37.54 28.83) Right top (81.11 65.69) points
      

        
     0
     37.5365 28.8255 81.1056 65.6917 
            
                
         2
         SubDoc
         2
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     44
     45
     1
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     Range: From page 1 to page 1
     Mask co-ordinates: Left bottom (414.91 29.50) Right top (447.76 65.02) points
      

        
     0
     414.9121 29.4958 447.7565 65.0214 
            
                
         1
         SubDoc
         1
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0c
     Quite Imposing Plus 3
     1
      

        
     44
     45
     0
     1
      

   1
  

 HistoryList_V1
 qi2base



