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1. Introduction and background

1.1 Diseases

Musculoskeletal diseases (MSD) are increasingly recognised as a major and important
group of afflictions. Rheumatic diseases, representing a substantial part among them,
embrace a wide range of conditions, which are characterised by a distinct heterogeneity.
Osteoarthritis (OA) is the most common rheumatic joint condition and is generally regarded
as a degenerative disease (1). However, an inflammatory component plays an additional role
in OA (2-5). Rheumatoid arthritis (RA) is a systemic, highly inflammatory and more severe
disease with a lower prevalence, normally with symmetrical joint involvement (6). Both

diseases may involve hands and feet and can be subject to differential diagnosis.

1.1.1 Osteoarthritis

This research project was started because the department, as part of a long-term strategy,
wanted to focus more on OA. The research agenda in the nineties had main focus on RA,
reactive arthritis and secondary osteoporosis and it was considered important to enhance the
focus on other joint diseases and in particular OA. HOA was then a reasonable choice
because quite a few of these patients had been referred to and examined at the department of

rheumatology.

Main signs and symptoms of OA are typically pain, stiffness and reduced physical function,
which can influence the patients’ lives considerably. Patients with OA have barely been a
priority for healthcare systems for a long period of time, but fortunately interest in OA has
recently improved. Serious efforts have been made to enhance the understanding of the
condition in terms of patho-physiological mechanisms including cartilage degradation and
inflammation and the complex process affecting many different joint areas in the body (5;7-
10). Furthermore, work to find new pharmaceutical treatment strategies, especially disease
modification, has been intensified, but so far no suitable disease-modifying agents are on the

market (2;9;11-17).

OA is oftentimes described as a booming epidemic (4) and it is a fact that both prevalence
and incidence numbers are expanding along with the elderly populations. The overall self-
reported prevalence of OA in a Norwegian population study (age 20-80 years) was 12.8%

(14.7% in women, 10.5% in men) (18). Prevalence studies from either Scandinavia and



other European countries and the United States (19-24) indicate both similar and diverging
figures. The prevalence of knee and hip OA in Norway was 7.1% and 5.5%, respectively
(18). Other population studies on radiographically assessed hip / knee OA both from

Scandinavia and northern Europe have shown higher numbers (20;21;25).

Incidence figures for Norway can be calculated from a Norwegian population survey (26)
and the 10-year incidence for HOA is 5.6%, for hip OA 5.8% and for knee OA 7.3% (26).
Respective figures from a Swedish study over a 5 year period are 13.6% (HOA) and 4.5%
(knee OA) (19;20). A study from the United States from the mid-nineties found an annual
incidence of 1% for radiographic knee OA in women over the age of 70, HOA and hip OA
were somewhat lower (27). Both prevalence and incidence numbers show huge
discrepancies across studies due to heterogeneous populations and inconsistencies in the

criteria.

Geographical variations also have an influence on the occurrence of OA. Furthermore,
diverse risk factors do have an impact on incidence and prevalence. The most prominent
factors for development of OA are age, female gender, genetic factors, excessive physical
activity in either work or leisure time, overweight and other lifestyle factors (19). It is
established that age is the strongest risk factor for OA. The high incidence of OA in
postmenopausal women implies that hormonal factors can account for a distinct influence
on this high occurrence (28). Genetic factors are relevant as well (29-31). There is
increasing evidence that physically straining activities can be a risk factor, especially for
knee OA (32;33). Important life style factors (i.e. overweight) together with expanding
populations of the elderly can contribute to explain the rising prevalence of OA (4;34-36).

OA can be detected in any joint in the body, but the most frequent sites are the hips, knees
and hands. Classification criteria, diagnosis and management recommendations for all three

forms of OA have been published (37-46).

The strongest focus on OA is most frequently on the weight bearing joints (hip and knee)
since it affects a majority of patients and is a prime origin for pain, disability and impaired
health related quality of life (HRQoL) among the elderly (47). Moreover, most studies

concerning treatment options for OA have been conducted in patients with knee or hip OA.

HOA can be regarded as an isolated, localized form of OA but is usually seen as part of a

generalized disease (48-52).
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Figure 1

Treatment of Osteoarthritis
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pharmaceuticals,
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information, weight control, exercise, advice

Therapeutic management options for OA today are multidisciplinary and complex (Figure).
The initial and fundamental approach to treatment is information and education of patients
and to encourage patients to perform appropriate exercises. Physiotherapy, occupational
therapy including distribution of helping/technical devices (53-60) and support from

nutritional therapists are also essential parts of the management program (61;62).

Symptom modifying drugs such as traditional painkillers” are in the first line of the
pharmacological treatment of the disease. Paracetamol is still the first option in most
existing management guidelines or recommendations (22;40;41;45;46;63). The second
alternative, if response to paracetamol is insufficient, are non-steroidal anti-inflammatory
drugs (NSAIDs) both for oral and topical use (64;65) and the newer generation of
cyclooxygenase 2 (COX 2) selective inhibitors. These selective COX 2 inhibitors were
developed with the intention to minimise gastrointestinal side effects, which can be
associated with the intake of traditional NSAIDs, especially in older rheumatic patients.
Selective COX 2 inhibitors have been shown to increase cardiovascular risk, but subsequent
studies have also supported that non-selective NSAIDs also increase this risk (66-68). If
pain relief is not achieved by paracetamol and NSAIDs / COX 2 inhibitors, opoids might be
indicated (69-71).
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In recent years symptomatic slow-acting drugs for OA (SYSADOA) like
glucosaminoglycans (sulphate and hydrochloride) and chondroitin sulphate and combined
glucosamine/chondroitin supplements have experienced a renaissance after being used in
veterinary medicine for ages (72-74). They have been included in existing treatment
recommendations (22;40;41;45;63). At the same time, the evidence is much debated and
inconclusive (75-83). Further, also other nutritional supplements and compounds such as
ASU= avocado soybean unsaponifiables (84) and diacerein, a natural interleukin inhibitor
(17;85-87) have also been seen as therapeutic opportunities and have been addressed in
several treatment recommendations (22;40;41;45;63). Nevertheless, recent
recommendations do not include these any more, due to shrinking evidence, notably
because of negative findings in a big, independent, placebo controlled, randomised trial

(75:88:89).

In active inflammatory conditions with joint effusion and/or synovitis, intra-articular steroid
injections can be indicated (90-92). Hyaluronic acids, also administered intra-articularly,

(93-99) have also shown modest effect in knee OA.

Efforts to find new pharmaceutical treatment strategies have been intensified and the
research agenda has focused on new potential treatment options targeting inflammation in
and around the joint and possible disease-modifying OA drugs (DMOADs), unfortunately
with no convincing results so far. Potential candidates for disease-modification are as of
now inhibitors of pro-inflammatory cytokines like interleukins (17;100-105), tumor necrosis

factor alpha (TNF) (106;107) and metalloproteases (MMPs) (5;17;108-110).

In patients with advanced joint disease orthopaedic surgery and mostly joint replacement

therapy with prostheses is widely used (22;40;41;45;63).

1.1.2 Osteoarthritis of the hand

HOA is a heterogeneous and common condition which characteristically affects the distal
(DIP) and proximal inter-phalangeal joints (PIP) and the carpo-metacarpal joint of the
thumb (CMC).

For the most part HOA affects multiple PIP and DIP joints, but some patients present with

isolated CMC joint involvement. The subset of erosive HOA is characterized by

12



considerable, clinical inflammation and significant and specific radiographic findings

(erosions) (111;112).

Main symptoms of HOA are, as in all types of OA, pain, stiffness and impaired physical
function, which can have a substantial influence on patients’ quality of life (113-117).
Typically, HOA patients are afflicted with pain and stiffness in the hands resulting in
problems with fine motor tasks (writing, buttoning, turn movements etc.) and activity
limitations (57;118). Moreover, HOA patients experience loss of grip-strength and often
involuntarily drop objects out of their hands (48;49;114;119-124). Classification criteria for
HOA were developed a long time ago (38) and in recent years new recommendations for the
diagnosis and management of HOA have also been developed (16;45;46;49). HOA is also a
key manifestation for a more generalized disease and a part of the proposed classification
criteria for generalized OA (50;52). Presence of HOA may also be a predictor for knee and
hip OA (125).

Unfortunately, few accepted and validated HOA disease specific outcome measures exist
compared to RA (126-129). Therapeutic approaches in HOA comprehend patient
information and exercise, occupational therapy, orthoses and helping devices (57).
Pharmaceutical options are mostly the same as for other types of OA, but fewer controlled
studies have been performed (16;49;53;130). A recent trial showed effect on HOA of a
combination of low dose prednisolone and dipyridamole (131). Surgical alternatives are

essentially directed towards the CMC joint (5;45;132).
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Table 1: Comparison disease characteristics OA and RA

Differences OA RA

Pathogenesis mostly cartilage / moderate ~ massive inflammation
inflammation

Joint findings Osteophytes / nodes / considerable soft tissue

moderate soft tissue swelling swelling

Distribution of joint PIP / DIP / CMC MCP / PIP / wrist

involvement (hands)

Radiographic findings Osteophytes / joint space Erosions

narrowing

Extraarticular disease only RA

Laboratory findings microCRP Elevated ESR + CRP
positive rheumatoid factor +
anti-CCP

Synovial fluid low leucocyte count high leucocyte count

1.1.3 Rheumatoid arthritis

Rheumatoid arthritis (RA) is a chronic, inflammatory and symmetrical joint disease. Hands,
knees and feet are the most frequently affected joint areas, and the wrists, MCP and PIP
joints are the typically involved joints of the hands (Table 1). RA can develop into a severe
systemic condition with extra-articular involvement of various internal organs. Fortunately,
joint deformities and severe, systemic manifestations are less common nowadays (133;134)
since new treatment modalities have provided a better and more satisfying management of
the disease (135-139). The prevalence of RA is approximately 0.5-1% and the incidence is
25-50 per 100 000 (6;140-142). RA is 2-3 times more prevalent in women than men
(142;143). RA can be a differential diagnosis to HOA.

A variety of outcome measures to monitor this condition exists within three main

dimensions: Inflammatory activity, joint damage, HRQoL (144-152).
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Suppression of inflammation is the main objective in the treatment of RA (137), which may
lead to prevention of radiographic progression, suppression of symptoms as pain and
stiffness and amelioration of function. Suppression of inflammation can be achieved with
anti-inflammatory drugs (symptom modifying) and corticosteroids (symptom and disease
modifying) (136;137;153;154). The most commonly used disease modifying antirheumatic
drugs (DMARD:s) in the 1980s were gold salts. Methotrexate became the most widely used
DMARD in the 1990s (155;156), either as monotherapy or in combination with
sulphasalazine and hydroxychloroquine. Leflunomide became available in the last part of

the 1990s.

Considerable progress in the development of new treatment strategies has brought along a
new era of therapy for RA patients in the last decade (157). The new biological agents (e.g.
TNF and interleukin inhibitors) (135-137) have revolutionised the management of RA and
ameliorated the patient’s disease activity and quality of life. Importantly, access to the new
drugs has been followed by an increasing focus on improved treatment strategies
concentrating on early diagnosis, early use of methotrexate and tight control according to a

treatment target and then switching of therapy, if the target is not achieved (158-162).

1.2 Assessment of health status

Assessment of health status is important for the evaluation of the course of rheumatic
diseases. Measurement of disease activity in RA (163;164) and HOA is advised (165) and is
used to predict the disease course and outcome and most importantly, the effect of
treatment. Several instruments are available to measure the burden of disease and a variety
of patient reported outcomes (PROs) and appropriate function tests are also accessible.

In RA, joint counts, assessment of structural damage and PROs are used to assess the course
of the disease (163). In HOA, only few specific instruments for measurement of health
status are available (116;126;128;165) and consensus on how to assess the condition has not
been achieved. Nevertheless, recommendations for a core set of signs and symptoms in the
assessment of OA including pain, function, patient global and imaging have been developed
(166). Instruments to address these dimensions in OA are available, and are most

comprehensively validated for weight bearing joints (167-170).
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1.2.1 Pain

Pain is the cardinal symptom in various rheumatic diseases, among them HOA
(5:45;46;57;116;117;122;124;165;168), and is the signature problem for patients with RA
(171;172). Pain is also part of the three main domains in the recommended OMERACT core
set for assessment of OA (166) and recommended as an evaluation domain in the OARSI set
of responder criteria for OA (173). The symptom of pain can be assessed by diverse
outcome measures, both generic and arthritis specific. The 100 mm visual analogue scales

(VAS) or 11-point numeric rate scales (range 0-10) are most widely used.

1.2.2 Physical function

Physical function is impaired as a result of the patho-physiological, inflammatory and
degenerative processes in RA and HOA, resulting in structural changes. These structural
abnormalities together with pain and stiffness cause disability. Impaired physical function
has a considerable effect on RA and HOA patients' every day life
(46;116;117;119;121;122;124;165;174;175). Disability is one of the three domains in the
OMERACT OA core set (166) and function is a recommended evaluation domain in the
OARSI set of responder criteria for OA (173). Hand function can also be assessed by grip

strength and other functional performance tests (176;177).

1.2.3 Stiffness

Stiffness is a typical symptom associated with most rheumatic conditions such as both RA
and HOA. It affects function and has its peak in the morning or after longer periods of
immobilisation. Morning stiffness is commonly assessed in RA, but was not included in the
ACR or OMERACT core sets (178-180). However, stiffness is one of the dimensions in the
widely used PROs in OA (116;117;126;127;165;167;181;182) and has been included as a
key proposition in the newly published EULAR recommendations for the diagnosis of HOA
(46).

1.2.4 Health Related Quality of Life

HRQoL is an eclectic umbrella term and sums up the impact of a disease on various
dimensions of health in the patient’s life. Pain and physical function are essential
constituents of HRQoL, but in addition HRQoL can be influenced by mental health, sleep
disturbance, fatigue, social interaction, vitality and several other domains. HRQol can be

assessed by several established PROs (183). Appropriate validated and frequently used
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outcome measures can be generic or condition specific, multidimensional or
monodimensional. The SF-36 is the most widely used generic, multidimensional outcome
measure (152). Multidimensional arthritis specific instruments are the Arthritis Impact
Measurement Scales 2 (AIMS2) (149). HOA specific instruments include the Australian
Canadian HOA index (AUSCAN) and the score for assessment and quantification of
chronic rheumatic affections of the hands (SACRAH) (116;117;181). The Michigan Hand
Outcomes Questionnaire (MHQ) (184) is a generic, multidimensional outcome measure for
the hands. Specific PROs for functional assessment of the hands are the algofunctional
index for OA of the hand (128), the Cochin Hand Functional disability Scale (CHFS) (185)
and the functional index for HOA (FIHOA) (129). For the rating of OA of the lower limbs
several multidimensional, specific questionnaires are available such as the Western Ontario
McMaster Universities OA Index (WOMAC) (167), the Hip dysfunction and Osteoarthritis
Outcome Score (HOOS) (169), the Knee injury and Osteoarthritis Outcome Score (KOOS)
(170), the Indexes of Severity for osteoarthritis of the Hip (ISH) and Knee (ISK) (186) and
the osteoarthritis Knee and Hip Quality Of Life (OAKHQOL) questionnaire (187). The
Health Assessment Questionnaire (HAQ) (151) and the modified HAQ (MHAQ) (150) are

commonly used in RA but also in other arthritidies.

Self-efficacy is defined as individual’s estimation of their capability to plan and perform

courses of action. The Self-efficacy scales assess coping abilities in RA patients (188).

1.2.5 Joint counts

Joint counts are central in the rating of disease activity in RA (147;189), but are not yet
established as such in HOA. Joint assessment in HOA usually comprises evaluation of pain
on palpation, soft tissue swelling / synovitis and bony enlargement (as an expression for

osteophytes).

1.2.6 Fibromyalgia-like symptoms

Fibromyalgia (FM) symptoms are prevalent in rheumatic diseases. (190;191). At the same
time, the diagnosis of FM is in itself challenging (192;193) since symptoms can overlap
with other related diseases (194). Also, the American College of Rheumatology 1990
Criteria for the Classification of Fibromyalgia have limitations and are not recommended
for use in the clinical setting (192;195). Yunus et al. recommended to assess FM-related

symptoms like muscle pain, headache, concentration problems, numbness and abdominal

17



pain, since these symptoms are essential clinical manifestations (196). A recent review by
Prodiger et al. evaluate 16 frequently employed instruments to assess FM symptoms (197).
Thus, so far no gold standard for the diagnosis and treatment of FM exists (193), even

though EULAR recommendations for the management of FM have been published (198).
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2. General aim and specific research questions

2.1 General aim

The general aim of this thesis was to assess the burden of disease in patients with HOA

through a comprehensive clinical examination including completion of patient-reported

questionnaires.

2.2 Specific research questions

How does the Norwegian translation of the AUSCAN perform in the Oslo HOA cohort?
(paper I)

How does the AUSCAN perform compared to other arthritis specific (WOMAC, AIMS2,
HAQ, MHAQ, self-efficacy scales) and generic (SF-36, several VAS) outcome measures
as well as a performance based test (grip strength)? (paper I)

Are levels of pain, physical function and quality of life different between HOA patients,
RA patients and healthy controls? (paper II)

How is the level of HRQoL in the two rheumatic diseases (HOA, RA) in comparison
with healthy controls and population norms? (paper II)

Are pain levels, physical function and HRQoL different between patients with HOA and
RA? (paper I1I)

Do HOA patients experience FM-like symptoms and how are their levels compared to
RA patients? (paper I1I)

How is the association between joint involvement and levels of pain, physical function

and other dimensions of health? (paper IV)
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3. Materials and methods

3.1 Patients and controls

3.1.1 The Oslo Hand Osteoarthritis Cohort

The Oslo HOA cohort was initiated in the year 2000 with the primary intention to provide
an opportunity to evaluate the burden of disease (assessment of pain, physical function,
stiffness, mental health and HRQoL in general) in HOA. Secondly, a cohort of HOA would
potentially provide opportunities for studying the prediction of long term outcome.

Patients between 50 and 70 years of age (mean age 61.6 years) with HOA were eligible to
be enrolled in the HOA cohort, if they did not have any other rheumatic diseases. Potential
study participants were selected by using diagnostic codes in the hospital data system. After
a thorough review of patient records from the rheumatology outpatient department of the
preceding two years, we identified 275 eligible patients with clinical HOA. Two hundred
and nine (76%) individuals consented to participate in the data collection. All patients
reported OA pain during the last month before screening. The 19 male participants of the

cohort were not included in the analyses in articles II, III and IV.

A total of 159 (83%) of the 190 female patients used for the analyses fulfilled the American
College of Rheumatology (ACR) clinical classification criteria for HOA (38), whereas 31
(16%) had clinical HOA without formally fulfilling these classification criteria.
Radiographic OA abnormalities (Kellgren/Lawrence grade 2 or higher) in at least one of the
finger joints were found in 176 (93%) patients (199). Seventeen (9%) and 112 (59%)
participants also fulfilled the clinical and radiographic ACR classification criteria for hip
OA (39) and knee OA (37), respectively.

3.1.2 The Oslo Rheumatoid Arthritis Register (ORAR)
The ORAR was established in 1994. Mail surveys were performed in 1994, 1996 and 2001.

Further, a clinical examination with a comprehensive data collection was performed in
1996-97 in individuals less than 70 years, and the respondents were re-examined 2 years
later. These examinations had a particular focus on osteoporosis, but also on inflammatory

activity and HRQoL.
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Data from 194 women with RA, age between 50 and 70 years, (mean age 61.1 years) from
the ORAR were incorporated as a comparison group in the analyses. The data from the 1998
/ 1999 assessment were used for the comparative analyses (200). Only routinely examined
patients from the outpatient department from the previous 2 years and patients without any

clinical evidence of HOA were eligible for inclusion in this comparison group.

3.1.3 Healthy controls

The healthy control group comprised 144 female, healthy individuals (mean age 60.8 years),
who had been randomly selected from the population register in Oslo and had undergone the
same procedures and examinations as the RA cohort in the 1998-99 data collection
(200;201). From the original 249 controls included in the RA study on vertebral deformities
(201;201) we included individuals between 50 and 70 years of age according to the
inclusion criteria for the study, but excluded individuals with clinical signs of OA or who

reported OA as a concomitant disease.

3.1.4 Population norms

The population data were gained from a random computer draw of the National Population
Register among all Norwegian inhabitants between 50-70 years of age with the same digit in
their social security number. Data from 384 female individuals (mean age 59.2 years) were

used for this analysis (202;203).

3.2 Data collection/logistics

Two hundred and seventy-four individuals with HOA between 50 and 70 years of age, who
had been examined at the outpatient rheumatology department within the previous 2 years
were enrolled in the HOA cohort and contacted by mail. The patients who consented to
participate received a booklet of questionnaires by mail and returned the completed booklet
when they subsequently attended the clinical examination and other assessments according
to the research protocol.

The clinical examination was performed by one experienced clinician (BSC). All patients
were interviewed by a study nurse, who also collected demographic information and
completed the performance based grip strength test (204). All patients had radiographic
examination of their hands (conventional radiographs) and provided a blood sample (ESR,
used for the ACR classification criteria for the hip). The patients also had a DXA scan
(205).
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Data from women with RA and individuals representing the general population between
ages 50 and 70 years were already available and were used for the comparative analyses

(200).

Table 2: PROs and function test in patient groups and controls

OA RA Control
Specific measures
OA specific AUSCAN X
WOMAC X
Arthritis specific AIMS2 X X
HAQ X X
MHAQ X X
Self- efficacy scales X X
Generic measures SF 36 X X X
SF-6D X X X
VAS X X X
(pain, fatigue, global and (pain and fatigue)
fibromyalgia like
symptoms)
Performance based | Grip strength X X
measure
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Table 3: Data reported in the individual papers

Paper 1 Paper 11 Paper III  Paper IV

Demographics

Age X X X X

Gender X females females females

Disease X X X

duration

Education X

Co-morbidity X
Outcome measures

SF-36 X X X X

SF-6D X

AIMS2 X X X

HAQ X X

MHAQ X X

AUSCAN X X

WOMAC X

VAS pain X X X X

VAS fatigue X X

VAS global X

VAS X

(fibromyalgia

like symptoms)

Self efficacy X

scales

Grip strength X X X

Joint counts X
Radiology

Hand x-rays X X
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3.3 Patient-reported outcome measures

3.3.1 OA-specific measures

AUSCAN

The Australian Canadian HOA Index is a disease-specific health status measure developed
for HOA, which addresses pain (5 items), stiffness (1 item) and difficulties with daily
activities (9 items) during the last 48 hours (127). We used the Likert scale version, which
gives the patient a choice of five response options (none, mild, moderate, severe, extreme
(0-4)) within each of the 15 items. The pain dimension measures the amount of hand pain at
rest, when gripping, lifting, turning or squeezing objects. The stiffness dimension asks for
stiffness after wakening. The physical dimension is capturing difficulties with the following
tasks: turning taps and a round doorknob or handle, doing buttons, fastening jewellery,
opening a new jar, carrying a full pot with one hand, peeling vegetables/fruits, picking up
large, heavy objects and wringing out washcloths.

Subscale scores were calculated by simple summation of the assigned values scored on
component items and we presented normalised data with a score range of 0-10. The
translation procedures followed standardised, international guidelines (206). Professor
Nicholas Bellamy gave permission to use the AUSCAN free of charge for this non-

commercial research project.

WOMAC

Western Ontario McMaster Universities Osteoarthritis Index is a widely used, self-
administered, specific outcome measure for hip and knee OA. It is a multidimensional self-
administered measure which captures pain, stiffness and physical functional disability (167).
The questionnaire contains 5 questions on pain, two on stiffness and 17 different questions
on physical function. Scores are calculated in the same manner as the AUSCAN scores. The

WOMAC was as the AUSCAN employed by courtesy of professor Bellamy.

3.3.2 Arthritis specific measures

AIMS2

The Arthritis Impact Measurement Scales 2 (AIMS2) is a multidimensional instrument
which was initially developed for RA, but can also be used in other rheumatic arthritidies
such as OA. It captures several relevant domains of health and has been widely used by our

research group, especially in the data collection for the ORAR. The questionnaire has 12
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scales (one of them with a focus on hand and finger function). The scales can be merged
into five main components: physical, mental, social, pain, and work. Each scale is graded

from 0 to 10 (10 representing the poorest health) (149).

HAQ

The Health Assessment Questionnaire measures self-reported physical function in RA and is
also applied in other rheumatic diseases (151). It consists of 20 questions on eight categories
of relevant physical functions: dressing and grooming, arising, eating, walking, hygiene,
reach, grip, and common daily activities. The highest score for any question in each of the
eight categories is selected to represent that respective category. The scores in each category
range from O (without any difficulty) to 3 (unable to do) and the score is upgraded to the
level of 2, if the patient reports use of helping devices and /or receives assistance within the
same category. The mean score of the eight categories is calculated (range 0-3, 3 = worst)

and presented as the HAQ score.

MHAQ

The Modified Health Assessment Questionnaire is a modified version of the original HAQ.
Each of the eight items represents one of the eight categories of the HAQ. A mean MHAQ
score is computed from all eight items, with a range from 1 to 4, with 4 representing the

worst level of functioning (150).

Self-efficacy
The Self-efficacy Scales measures the perceived ability to influence rheumatic pain (five
items), physical function (nine items), and symptoms (six items). The scale ranges from 10

(very uncertain) to 100 (very certain) (188).

3.3.3 Generic measures

SF-36

The Short Form-36 is the most commonly utilized generic, multidimensional health status
questionnaire, measuring 8 dimensions of health: physical function (10 items), role
limitations due to physical health problems (4 items), bodily pain (2 items), general health
(5 items), vitality / energy (4 items), role limitations due to emotional problems (3 items),
and mental health (5 items). SF-36 scores range from 0 to 100, with low scores indicating

poor health (152).
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SF-6D

The Short Form-6D is a preference-based utility instrument based on data from the SF-36,
which are converted to a utility score. The score is based on 6 dimensions of health
(physical functioning, role limitations, social functioning, pain, mental health, and vitality),
each with 4-6 levels. The score range is from 0.29 to 1.0, with 1.0 reflecting

perfect health (207;208).

Visual analogue scales (VAS)

Visual analogue scales (0 -100 mm) were used for joint pain, fatigue and patient global
assessment (general OA disease activity) in this thesis, with no and intolerable pain / fatigue
/ disease activity as the anchoring points. The exact Norwegian expression we used for the
VAS global was: Spersmal om sykdomsaktivitet ” Vi ber deg vennligst vurdere aktiviteten

i artrosesykdommen i lopet av den siste uken. Nar du tar alle symptomer med i betraktning,

hvordan synes du tilstanden er? ”” The respective English translation is as follows: Question

about disease activity “ We ask you kindly to assess the osteoarthritis disease activity during

the past week. Taking all symptoms into account, how is your condition? ”

Perceived intensity of FM-like symptoms was also explored by VAS. The following
symptoms were examined: abdominal pain, headache, numbness in fingers, muscle pain /
muscular tenderness, and concentration problems, with anchors being no symptoms /

intolerable symptoms.

3.4 Physical examination and other assessments

3.4.1 Joint counts and clinical examination

All joint assessments were performed by the same clinician (BSC). The CMC, MCP, PIP
and DIP joints were examined for 4 categories of abnormalities and corresponding joint
counts were computed: tenderness / pain on motion (tender joint count (TJC)), soft tissue
swelling (swollen joint count (SJC)), bony enlargement (hard tissue swelling, including
Heberden and Bouchard nodes) (bony enlargement joint count (BEJC)) and limited

motion, defined to be less than “normal‘ range of motion (limited motion joint count
(LMJC)). Absence or presence of abnormal findings in individual joints was scored as 0 and
1, respectively.

For each of the 4 categories of clinical abnormalities, we computed several different

combinations of joint counts: DIP joints (range 0-8), PIP joints (range 0-10) including the
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first interphalangeal joint (IP-1), CMC joints (range 0-2), DIP+PIP joints (range 0-18) and
DIP + PIP + CMC joints (range 0-20).

3.4.2 Performance based measure
Grip strength

Grip strength (kg) was assessed in all patients (HOA, RA) and healthy controls with the
Jamar hand dynamometer (Jamar, Clifton, NJ). The best performance of 2 attempts was

recorded (204;209).

3.4.3 X- rays

Traditional x-rays of the hands in AP view were taken from all patients. The x-rays were
graded according to the Kellgren and Lawrence scale (199), which is the most widely used
scoring system for radiographic assessment of OA and was developed as early as 1957. The
K&L score is used in both epidemiological and clinical studies due to a long tradition and
high feasibility. It is a global score assessing the DIP, PIP, IP, MCP and CMC-1 joints on a
0-4 scale based on the presence and size of osteophytes, joint space narrowing, sclerosis,
cysts and altered shape of bony ends: 0 =no OA, 1 = doubtful OA, 2 = definite minimal
OA, 3 = moderate OA, 4 = severe OA. Epidemiological studies often use K&L grade > 2 as

an osteoarthritis definition.

3.4.4 Demographic variables

Demographic variables were obtained from the questionnaires and the patient interviews.
The patients provided some information by filling out the questionnaires beforehand and
gave additional information during the interview with the study nurse, who recorded
duration of education, time from onset of disease (disease duration), concomitant

medication and co-morbidities.

3.4.5 Blood samples

A blood sample was drawn from all patients. The ESR was used for the assessment of the

ACR criteria for the hips (37).

3.5 Statistics

The statistical analyses were performed by Statistical Package for Social Sciences (SPSS,

SPSS Inc, Chicago, Illinois) (version 10.1- paper I, version 12.0 - paper II, version 14.0 —
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paper III and paper IV) and Statistical Analysis Software (SAS, Institute, Cary, NC) version
9.1.3 (paper III). P-values equal to or below 0.05 were regarded as significant. Statistical advice

and help with statistical analyses with the SAS was given by one of the co-authors (PM).

3.5.1 Descriptive statistics

For descriptive statistics mean was used as index of location and SD as index of dispersion
for continuous variables, whereas number of cases (N) and percentages were used for

categorical variables. Cronbach alfa was used to explore the internal consistency (paper I).

3.5.2 Bivariate analyses

Two sample t-test was used for comparisons of two groups (paper I and I'V), whereas one-
way Analysis of Variance (ANOVA) was used for multiple group comparisons (paper II and
II). Correlations were reported with Pearson correlation coefficient (paper I and IV).

Two sample t-test in paper [ was applied to examine the discriminatory abilities of health
status measures (AUSCAN, WOMAC, AIMS2, SF-36 and MHAQ) across different
subgroups of patients (HOA patients in two different age groups, fulfilling / not fulfilling
the ACR classification criteria, presence/absence of radiographic abnormalities and female /
male gender). In order to compare the level of discriminatory abilities, differences were
standardised (difference divided by the standard deviation of the difference).

In paper IV two-sample t-test was used to compare health status between patients with and

without joint involvement in specific joints areas.

One way analysis of Variance (ANOVA) was used in papers II and III to assess the
difference between groups .This test is equivalent to the independent sample’s t-test.
In case of more than two groups we used Tukey’s post hoc test for pairwise group

comparisons.

S scores in paper 11 were calculated for the purpose of detecting the disparity in HRQoL
between patient groups versus a control group and the general population and were
calculated by subtracting the mean scores of each of the 8 SF-36 scales for the patient
groups and the control group from the mean values of population norm values. These
differences were divided by the standard deviation of the general population values for each
score. This approach was also chosen in a previous paper from our research group on

ankylosing spondylitis (202).
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3.5.3 Multivariate analyses

Analysis of Covariance (ANCOVA) was employed for group comparisons of continuous
variables in papers II and III with adjustment for, age, number of co-morbidities and years
of education. Tukey’s Post Hoc test for pairwise group comparisons was subsequently
applied in paper II. Simes’ procedure was applied for correction of multiple comparisons.
This procedure was chosen over the more known, but conservative and low-powered

Bonferroni correction.

3.6 Legal and ethical aspects

The study was conducted according to the ethical principles of the Declaration of Helsinki.
All participating patients had given written informed consent before entering the study. The
study was approved by the regional ethical committee, and the storage of data was approved

by the Data Inspectorate.
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4. Summaries of results

4.1 Paper 1

Performance of the Norwegian version of AUSCAN - a disease-specific

measure of hand osteoarthritis

The paper focused on the examination of the performance of the Norwegian version of the
AUSCAN Index as a disease-specific health status measure in patients with HOA. As a first
step we translated the English version of this questionnaire to Norwegian according to
standardised guidelines. One hundred and ninety-nine patients with clinical HOA from the
Oslo HOA cohort had undergone a comprehensive clinical examination including grip
strength and completed several self-reported health status questionnaires. The AUSCAN
HOA index captures three different dimensions of hand OA: pain (5 items), stiffness (1
item), and difficulties with daily activities (9 items). Our pre-study hypothesis was to
identify AUSCAN as a specific hand measure with strong correlations to hand measures and
lower correlations to other general measures of musculoskeletal health. The applied
statistical methods were Pearson correlation coefficients, two sample t-test in order to
demonstrate the discriminatory abilities of health status measures across different subgroups
of patients and calculation of standardised differences (difference divided by SD of the
difference) to compare the level of discriminatory abilities. The internal consistency of the
AUSCAN regarding pain and function was excellent. The AUSCAN pain and physical
scores correlated substantially to each other and moderately to the stiffness scale. The
AUSCAN physical scale correlated moderately to substantially to other measures within the
same dimension, the highest correlation being seen with the AIMS2 hand and finger
function scale (r = 0.73). The standardised differences between patients with and without
radiographic abnormalities were numerically larger for the AUSCAN pain and physical
scales than for other measures. In conclusion, the Norwegian version of the AUSCAN
appeared to have an acceptable clinimetric performance and is a suitable tool for assessment

of HOA.
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4.2 Paper 11

Health-related quality of life in women with symptomatic Hand
osteoarthritis: a comparison with rheumatoid arthritis patients, healthy

controls, and normative data

Data on the burden of disease in HOA are limited, and the main objective of this study was
to highlight HRQoL in patients with HOA by comparison with RA patients, healthy
controls, and normative data from the general population,. The comparison groups
comprised 190 HOA and 194 RA patients, 144 healthy women and 384 population norms,
all females within the same age range of 50-70 years. Health status was assessed by the
following patient reported outcome measures: the SF-36, SF-6D, MHAQ, pain and fatigue
VAS. Grip strength was also measured. Scores were compared by ANOVA and the by
ANCOVA, adjusting for age, number of co-morbidities and years of education. Further, the
disparity between patients and population subjects was measured by calculation of S scores
for the SF-36.

HOA and RA patients demonstrated worse scores on all assessed dimensions of health
compared with healthy controls. RA patients had the most impaired general health (SF-36),
poorest physical function (MHAQ, SF-36 physical, grip strength), and the worst level of
fatigue compared with HOA patients. HOA patients showed worse mental health (SF-36).
Mean utility scores (SF-6D) in HOA and RA were 0.64 and 0.63, respectively, with a mean
difference compared with healthy controls of 0.13 in HOA and 0.14 in RA patients. A clear
difference between individuals with a rheumatic diagnosis (HOA, RA) and population
subjects was shown through the S scores, which demonstrated a clear gap between patients
and controls. The S scores between healthy controls and the general population were 0,
implying that the control group was representative for the general population.

This paper demonstrates that HOA patients have a similar overall burden of disease
compared to female RA patients and experience a considerable impact on HRQoL in

comparison with healthy controls.
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4.3 Paper 111

Health status and perception of pain: a comparative study between

female patients with hand osteoarthritis and rheumatoid arthritis

The aim of this study was to emphasise the burden of disease, evaluated by measures of pain
and HRQoL between two groups of rheumatic diseases: female patients with HOA and RA.
One hundred and ninety female HOA patients were compared to 194 female RA patients of
the same age. We assessed HRQoL with the same instruments as in paper II and in addition
the following questionnaires: AIMS2, HAQ and self-efficacy scales. We further compared
levels of fibromyalgia (FM) - like symptoms (headache, muscle pain, numbness, and
concentration problems). We used multivariate ANCOVA to adjust for age, number of co-
morbidities and years of education. Sime’s procedure was used to adjust for multiple testing.
Our findings pointed out that RA patients present a marked impairment of physical function
compared to HOA patients. Pain, on the other hand, was numerically worse in two out of the
three pain measures (SF-36 and VAS pain) and statistically worse in the AIMS2 in HOA. At
the same time, the HOA group also had worse scores for FM-like symptoms. In conclusion,
physical health was reported to be worse in RA, pain intensity on the other hand, was worse

in HOA.
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4.4 Paper IV

Distribution of joint invelvement in women with hand osteoarthritis and

associations between joint counts and patient-reported outcome measures
In this paper we explored the association between clinically assessed finger joint
involvement (joint counts) and patient outcome measures in HOA. The study population
consisted of 190 female patients from the Oslo HOA cohort. All participants had completed
a comprehensive clinical examination with evaluation of tenderness / pain, soft tissue
swelling, bony enlargement and limited motion in the DIP, PIP, MCP and CMC joints.
Furthermore, grip strength had been measured and the patients had completed several
patient reported outcome questionnaires (AUSCAN, AIMS2, HAQ, SF-36, VAS pain).
Statistical methods were independent samples t-test and Pearson correlation coefficients.
DIP joints were predominantly affected in HOA. Joint tenderness / pain was a major
indicator of impairment of health status and presence of tenderness / pain in any PIP or DIP
finger joint was associated with worse health status. Also the three remaining joint
assessments were in general linked to poorer health status, but associations were mainly not
statistically significant. Correlations between tender and swollen joint counts in most finger
joint areas and scores of hand specific outcome measures (AUSCAN, AIMS2 hand +
finger), VAS pain and grip strength were weak to moderate. As expected, associations
between joint counts and scores of general pain, physical function and other dimensions of
health (AIMS2 and SF 36) were low. In summary, our findings indicated that tenderness /
pain joint counts (CMC, PIP and DIP) in HOA correlate moderately to worse scores for key

dimensions of health.
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5. General discussion

The primary purpose of this thesis was to bring the burden of disease for patients with HOA
into focus and to describe and highlight main symptoms such as pain, stiffness, limited
function and other relevant aspects of HOA. In the following, the strength and weaknesses

of the applied methods will be discussed followed by a discussion of the main results.

5.1 Methodological aspects

5.1.1 HOA patients

The Oslo HOA cohort was established in 2000 with the motivation to assess and outline the
burden of disease in HOA. Most data from HOA cohorts are based on information from
large, often community surveys (20;26;47;48;114;115;121;210-218) with substantial
numbers of patients and often only self reported data. Few studies on HOA have attained
patients from a clinic and or outpatient department as we have done
(116;117;122;124;181;182). Since the threshold for receiving patients in our clinic is low,
we were able to recruit patients for this study from our outpatient unit. This HOA cohort is
therefore composed differently compared to for example the Norwegian population study
from Ullensaker (18) or other population based studies. Hence, the Oslo HOA patients
represent a preselected group with a more distinct disease and it is likely that the
characteristics of the cohort are different from the general HOA population. This difference
limits the external validity and caution should be applied in the interpretation of the results
on a population level. Thus, population based study findings might represent the underlying
general population to a greater extent than the hospital-based Oslo HOA cohort. However,
in the Oslo HOA study we were able to conduct a very comprehensive data collection with a
joint examination of the patients. A similar detailed assessment of the condition would be

difficult to perform in a large population study.
Further, a significant part of the patients in the Oslo HOA cohort had a more generalised

condition. As many as 60% of the cohort (female participants) had also clinical knee OA

and 9 % hip OA, according the respective ACR classification criteria (37-39). Simultaneous
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occurrence of OA in different joint areas has also been observed in other studies

(50;51;212;219;220).

No gold standard for the diagnosis of HOA has been developed so far, but the newly
published EULAR recommendations for the diagnosis of HOA (46) suggest 10 clinically
oriented key propositions, a result of scientific evidence and expert opinion, which should
be taken into consideration for the diagnosis of HOA (table 4). This publication
recommends the consideration of a composite of several key features of HOA including risk
factors, clinical manifestations, differential diagnosis, imaging and laboratory assessments
for the achievement of the diagnosis of HOA. The main differences between the ACR
classification criteria and the EULAR recommendations is that the first was generated for a
research setting, whereas the EULAR recommendations emphasise a clinical diagnosis.

The inclusion criteria for the Oslo HOA study were predominantly chosen on the grounds of
typical clinical features of HOA, at a time when the EULAR recommendations were not yet
developed. We therefore used the available ACR classification criteria in order to describe
our cohort. This approach has also been used by others for hospital based studies on HOA
(116;117;122;124;181;182).

One of the 10 propositions in the EULAR paper refers to subsets of HOA 1i.e. IP (inter-
phalangeal) OA, thumb base OA or erosive OA, which seem to have different risk factors
(221;222) and can lead to different outcomes (111;122;124;124;223). In retrospect, it might
have been an advantage to distinguish between these three subsets in our study.

To our knowledge, so far only few other publications refer to studies where patients were
recruited similarly to our approach and with a comparable number of patients
(116;117;124;181;182). In the studies from Austria patients were selected from an
outpatient clinic in order to assess pain, function and stiffness in rheumatic hands by using
the SACRAH (116;117;181;182). In a French study patients were recruited from two
rheumatology and rehabilitation departments with the intention to explore disability and
pain induced by IP and thumb base HOA (124). Both studies had similarities with the Oslo
HOA cohort with regard to patient enrolment and achieved similar results regarding

impaired function and pain in HOA.

The Genetics, Arthrosis and Progression (GARP) study from the Netherlands investigated

the course of HOA over two years by using the self-reported outcome measure AUSCAN,
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and by performing joint examination (lateral pressure on IP and CMC joints) and
radiographs (224). The results showed worsening of pain and function and radiographic

progression.

It is known that OA / HOA is more common in women than in men (18;27;216;225;226),
but the female / male ratio in our study was higher than seen in most populations surveys on
HOA but a few papers which are hospital based refer to comparable ratios
(116;117;124;181;182;224). We were unable to find a good explanation for the high female
/ male ratio besides the fact that hospital referred patients may be preselected and that HOA
might be more severe in females than in males. After consulting with our statistical
collaborator, we decided not to include the men in the analyses for papers II-1V, since the
number of men was too small. Moreover, the healthy control group, which was to our
disposition comprised women only and we did not have access to similar data from an

existing cohort of healthy men.

Another proposition from the EULAR paper focuses on the importance of the differential
diagnosis. We excluded patients with signs and symptoms of other arthritidies from
inclusion in the cohort and also conducted assessment of laboratory tests and radiographs of

the hands, which is advised in the EULAR recommendations.
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Table 4: 10 key propositions EULAR recommendations for the diagnosis of HOA

Risk factors: sex, age, menopause, family history, obesity, high BMD, forearm muscle

strength, joint laxity, usage

N

Typical symptoms: pain, stiffness

Clinical hallmarks (Heberden+ Bouchard nodes, deformities)

Functional impairment

Polyarticular HOA/ increased risk development of OA at other sites

Subsets with different risk factors and outcomes

Erosive HOA

Wide differential diagnosis (PSA, RA)

| R 9| & | ~| W

Gold standard: plain radiographs (JSN, osteophytes,sclerosis)

10

Blood tests (not needed for diagnosis, but for differential diagnosis)

EULAR evidence-based recommendations for the diagnosis of hand osteoarthritis: report of

a task force of ESCISIT (46).

5.1.2 RA patients

The rationale for the use of RA patients as a reference population and control group was that

RA patients usually show substantial symptomatology connected to the hands and that RA

is a differential diagnosis to HOA (46). Even more importantly, RA is generally appraised

as a severe rheumatic disease by patients, health care providers, decision makers and regular

people. Previous studies had shown that impairment of function in OA might attain the same

disability level as in RA (116;117;124;185;227;228).

A strength of this comparison was that the RA patients were recruited from a well studied

cohort in the ORAR register and that both the RA and HOA patients had been examined in

the outpatient clinic during the 2 years preceding their assessment for this study. The

assessment of the RA patients had been performed in the same department and the RA

patients had answered many of the same outcome questionnaires and performed the same
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performance based test (grip strength) as the HOA patients. The ORAR is presumed to be
representative for the general RA population in Oslo and is 85% complete for the age group
of 20-79 years (6;229). RA is generally considered a severe and disabling disease, in
contrast to HOA, which is often regarded as a more benign “wear and tear” arthritis
condition. Our hypothesis based on clinical experience was that patients with HOA might

have a similar overall burden of disease as patients with RA.

5.1.3 Controls and population norms

Control groups are widely used to position research data and to demonstrate how patient
groups might differ from the underlying population. Similar utilisation of controls has also
been applied in earlier studies from our group across different rheumatic conditions such as
systemic lupus erythematosus (SLE), ankylosing spondylitis (AS) and RA (200-202;230-
232;232;233) and has also been used in another HOA study (116) Data from the control
group used in this HOA study were originally collected in a study on vertebral deformities
in female RA patients, i.e. the data from both RA patients and controls were from the same
comparative study. Therefore, we assumed that these controls might constitute a suitable
control population also for the HOA patients (200;201;232). The controls were defined as
“healthy” since individuals with concomitant OA or clinical signs of OA were excluded.

A particular strength was that we were able to use two different control groups as reference
populations regarding the SF-36 data. One group comprised the individuals from the RA
study (200;201) and in addition population norms for SF-36 were used for comparison. The
population norms were gained from a random computer draw from the National Register of
Norway (203). We had no access to the data on concomitant diseases in this sample. As a
consequence this population group was not screened for rheumatic diseases for example
OA, which can be regarded as a limitation. However, HRQoL measures were similar in the

controls and population norms.

5.1.4 Outcome measures, instruments and clinical examination

When we started our HOA project, we had the idea to include similar dimensions of
assessment which are widely used in outcome research in RA. Thus, we wanted to perform
a comprehensive data collection including PRO’s, a functional performance test, imaging
and joint assessment. We further considered the recommendations of outcome measures
from the OMERACT conference in 1996 (166). Moreover, in a later published opinion
paper Kloppenburg et al. (165) underline that future research in HOA should explore
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outcomes, including components of disease activity, function and damage, which supports

our approach to assess HOA.

Measurement of HRQol in HOA was the main objective in our study and included
assessment of signal symptoms like pain/function and other relevant components of HRQoL
through a variety of instruments / PROs. It is important to utilize measures mirroring key
signs and symptoms of OA according to the OMERACT core set (166). Also other and
newer publications like the EULAR recommendations for the diagnosis of HOA (46) and
the paper from Kloppenburg et al (165) emphasise the importance of main symptoms in the
assessment of HOA. Symptoms in HOA were measured by the disease specific AUSCAN
(HOA) and WOMAC (knee and hip OA). The AUSCAN is a widely used self-reported
HOA measure and has also been applied in the data collection in other HOA cohorts
(113;123;182). Both AUSCAN and WOMAC measure pain, stiffness and function. Ideally,
one could have included other specific measures like the SACRAH (116;117), the Cochin
functional index (185;228) or the FIHOA (129). Unfortunately, the only other
multidimensional specific questionnaire SACRAH was not published and available for us at
the time of our data collection and we did not have access to specific functional outcome
measures like the FIHOA at that time point. The MHQ is a non OA specific measure which
also could have been included since it focuses on hand function and has been used for HOA
in other studies (114). However, our patients were already presented with a comprehensive

booklet of outcome measures and we did not want to appear too demanding.

Other arthritis specific questionnaires we used included AIMS2, HAQ and MHAQ, which
made our data collection quite extensive. AIMS2 was included mainly because it comprises
scales with a specific focus on upper extremity function whereas the scores of MHAQ/
HAQ as well as the SF-36 physical functioning scale are more strongly influenced by lower
extremity function. Further, we also had access to AIMS2 data in the comparative RA
control group. The MHAQ should be scored in the same way as the original HAQ with a
range from 0-3. Historically, in Norway the MHAQ has been scored on a scale from 1- 4 as
originally suggested by Ted Pincus. His idea was to use the same qualifiers as were used in
the Steinbrocker functional classification (234). However, we are now changing to a score
from 0-3 which makes it consistent with the HAQ score. The widely used generic SF-36 is
another important instrument commonly used to outline health status and allows comparison

of HRQoL across different diseases and with healthy individuals. We further calculated the
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utility measure SF-6D. Preferably, we might have appended other additional utility
measures, for example, the EQ-5D or 15D (208;235). There exists no standardised utility
measure so far and we chose to restrict the data collection to one accepted utility instrument

with the intention to spare our patients the burden of too many questionnaires.

Psychological and sociological factors can affect outcome in chronic rheumatic disease
(236). The arthritis self-efficacy scales reflect the patient’s perceived capability to cope with
their pain, physical function and symptoms of rheumatic diseases. Self-efficacy data were
also available from the RA control cohort, which gave us the opportunity to also compare

self-efficacy levels between HOA and RA.

The idea to include FM-like symptoms was based on the awareness that secondary
fibromyalgia is frequent in RA and other rheumatic diseases (190;191) and these symptoms
were assessed also in the ORAR data collection. To our knowledge these symptoms had not
been examined in HOA before. A gold standard for the diagnosis of FM is not yet
established (192), but Yunus et al. have suggested assessment of FM-like symptoms on
VAS earlier (196).

The sole performance based test in our data collection was grip strength. We chose this
approach since it is a well-established instrument and the control RA group had performed
the same assessment. Ideally, one might have added other performance based tests such as
the Moberg pickup test (176) or the Arthritis hand function test (177), but again we had to
restrict the number of included instruments in the examinations due to feasibility reasons.
Joint counts are part of the composite disease activity score (DAS) in RA (147;189). We
employed joint counts in our assessment of HOA and contemplated that joint assessments
could be part of a future composite score in HOA, as suggested in a recent publication
(237). The EULAR recommendations for the diagnosis of HOA focus on the importance of
typical symptoms such as pain and stiffness as well as functional impairment in the
assessment of HOA (46). Another recent publication on the research agenda for HOA
recommends measurement of pain, function, stiffness for HOA as well (165). We did not
include the assessment of aesthetic damage in our data collection, since we were not aware
of the importance of this issue for patients at the time of the data collection, nearly 10 years
ago. Newer publications have emphasised that aesthetic damage is a concern for patients

with rheumatic diseases (114;238). In retrospect, we should have included an accordant
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instrument like the MHQ to give the patients the opportunity to express this important

dimension.

Radiographic examination was performed, but assessment of radiographic joint
abnormalities was not part of the current research questions and has not been performed

until recently (239-242).

5.1.5 Statistical methods

We used parametric statistical methods such as t-test, ANOVA/ ANCOVA and Pearson
correlation coefficients in the analyses for this thesis because the distributions of the
residuals were close to normal. Comparisons between patient groups and healthy controls
were performed on a group level using independent samples t-tests. Initially, we used
matched paired analyses, which we thought were the most appropriate tests for case/control
studies. After consultation with our statistician, though, we altered our approach to group-
wise comparisons, because our design was only matched on age and gender and in this case
it is more appropriate to do the analyses on a two-sample group level with adjustments for

relevant confounding factors.

We performed one-way ANOVA in parts of the analyses, even though we had two groups
only. However, for a two-group comparison, the ANOVA F-test is equivalent to the more

known independent sample t-test.

We used a radar chart, also referred to as spider diagram, which recently has been

highlighted as an effective way of presenting data on general health (i.e. SF-36 data) (243).

5.2 Main results

5.2.1 Clinimetric properties of the Norwegian AUSCAN

The AUSCAN is a widely used multidimensional HOA specific patient-reported outcome
measure and was at the time of our data collection the only accessible specific questionnaire
for HOA. Bellamy et al. have shown that the instrument is reliable, valid and responsive in
the original English version (127) and the AUSCAN has been described as a robust outcome
measure for HOA in a review article (244). The Canadian GOGO study and a community
based survey from England supported that the AUSCAN has good construct validity and is
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reliable (242;245;246). Moreover, the GOGO study demonstrated that the AUSCAN can
measure change over time (247). The AUSCAN has been translated into numerous
languages, as well, and performs suitably after translation and cultural adaptation. Few of
these studies have been published, but are referred to in the AUSCAN manual.

Our study on the clinimetric performance of the AUSCAN included numerous other
instruments for comparison. The Norwegian version of the AUSCAN showed good internal
consistency within the scales as also previously demonstrated for the original version and
other translations. We found substantial correlations between the AUSCAN pain and
physical dimension of a magnitude which was consistent with the association between other
pain and physical dimensions in the current study and pain and physical scales in RA (248).
As expected, AUSCAN pain correlated moderately (with values between 0.48-0.64) to other
pain measures, and correlations were weaker to other dimensions. A strength was that we
were able to study correlations to three different measures (VAS, AIMS2 and bodily pain in
SF-36). The strongest association was observed with AIMS2 pain, the weakest was as
expected to SF-36 which captures a wider and more general pain construct than AUSCAN

pain.

Correlation of AUSCAN physical could be studied for numerous physical measures and
scales. The strongest correlation was with AIMS2 hand and finger which supports that both
these instruments measure the same construct. Correlations to HAQ and SF-36 physical
were as expected weaker since these instruments have a rather strong focus on lower

extremity function.

An important feature is to which extent an instrument is able to discriminate between
subgroups of patients, based on demographic and disease characteristics. In our study
patients reported worse health with increasing age. Females, in general, reported worse
health than men. Further, the AUSCAN discriminated more than other instruments between
patients fulfilling and not fulfilling the ACR classification criteria for HOA and having
versus not having radiographic OA findings. These observations support that the AUSCAN

is more specific for HOA features than the other included instruments.

In summary, the AUSCAN integrates core measures of HOA like pain, function and

stiffness and our results support its performance as a HOA specific multidimensional
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outcome measure also in the Norwegian translation with satisfactory levels of validity and

discrimination between relevant subgroups of patients (126;127).

We have at a later time point also used the Norwegian translation of the AUSCAN in an
intervention study with CrX-102 versus placebo in patients with HOA (131). This dataset
was also used to further explore responsiveness of the AUSCAN (237). The results also
supported that AUSCAN is responsive to changes in health status in HOA. Thus, AUSCAN

is appropriate for use in clinical trials.

5.2.2 Comparison of HRQoL between patients and controls

Gabriel et al. showed in an elegant study that the disease specific indirect and nonmedical
costs for OA are considerable and approach those for RA compared to controls (249). Since
OA has a very high occurrence the disease has a substantial impact on society from a health-

economic point of view.

The research group at Diakonhjemmet hospital has earlier compared HRQoL in patients
with other rheumatic conditions (SLE, AS and RA) to controls (202;233). Dagfinrud et al.
demonstrated that AS inflicts all main dimensions of health (202) and Uhlig et al. showed
that RA imposes a considerable burden of disease across all age groups in both women and
men (233). The burden of disease in theumatic conditions can be assessed by a variety of

questionnaires as has been outlined in previous chapters of this thesis.

When we sought to illustrate HRQoL in HOA in comparison to healthy controls the SF-36
along with VAS scales seemed to be the appropriate choice of instruments. Patients with
HOA and RA had statistically worse crude scores for all dimensions of health (SF-36) in
comparison to healthy controls in our study. The adjusted average difference in utility (SF-
6D) between healthy controls and patients with HOA and RA was 0.13 and 0.14 which
suggests that HRQoL is decreased by 13 quality adjusted life years (QALYs) in 100 HOA
patients compared to healthy controls. The overall differences between healthy individuals
and patients, either with HOA or RA, were of a similar magnitude. We chose to illustrate
the distinct disparity between the two rheumatic diseases and the controls by showing the
crude SF-36 values in a spider diagram and by S scores. This graphic presentation gives a
visual illustration of the gap between healthy and diseased individuals. The spider diagrams

can also be used to illustrate longitudinal changes (243). It was expected to find a difference
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between the diseased and the healthy groups of individuals. Even so, it was somehow
surprising to acknowledge how much alike the two rheumatic diseases presented themselves
in all 8 SF-36 dimensions. We are not aware of other studies comparing RA and HOA in the
field of HRQoL as clearly. Controls and norms were similar, which supports the validity of

the results of the chosen control population.

5.2.3 HRQoL in patients with HOA compared to RA

RA is considered to be a severe and disabling disease leading to impaired function and
HRQol. In clinical practice we had observed that patients with HOA also suffered from
considerable disability and reduced HRQoL and our study hypothesis was that HOA might

have a similar effect on some dimensions of HRQol as RA.

We actually showed that the global measures of HRQoL (SF-6D) were similar in patients
with HOA and RA. However some differences were observed within other dimensions of

HRQoL.

Functional impairment in HOA has been studied by several research groups and in different
populations (57;116;122-124;128;223;250-252). Leeb et al showed that severity of function
loss may be comparable in RA and OA (116). However, when a subgroup of patients being
treated with NSAIDs in both groups were compared, RA patients showed significantly
worse function (116). Jones et al. demonstrated a link between pain and function loss (123)
and Bagis et al. found that structural changes on radiographs were connected to impaired
function in HOA in postmenopausal women (122). On the other hand, Pattrick et al.
reported an optimistic functional development for nodal HOA compared to erosive disease
(223).

However, none of these studies compared HRQoL in HOA with another joint disease in a

similar, comprehensive manner involving as many questionnaires.

Our study indicated that HOA and RA had similar impact on HRQoL, even if the primary
objective was to focus on the comparisons with controls (Paper II). The comprehensive
collection of data with also arthritis specific measures that were relevant both for HOA and

RA opened the opportunity to do direct comparisons between HOA and RA (Paper III).
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Importantly, we found that patients with RA have worse physical function in several
different scores (SF-36 physical, M-HAQ, HAQ, AIMS2) and more impaired grip strength
for RA than patients with HOA.

Pain is a prominent symptom in rheumatic diseases among them HOA (49) and its
assessment is recommended (165). Yet, pain on usage can not be a specific clinical marker
for HOA since its sensitivity is low (165). In our study pain was significantly worse in HOA
patients in one out of three measures and numerically higher in the remaining two pain
outcomes. Interestingly, in the study from Leeb et al. the SACRAH pain score was not
significantly different between HOA and RA but numerically higher for HOA, which to
some extent underlines our findings. In the subgroup of patients on NSAID treatment in the
same Austrian study, the HOA patients showed less pain compared to RA. In retrospect, it
might have been an advantage to perform subgroup analyses in our patients according to

concomitant medication.

Furthermore, both HOA and RA patients in our study showed elevated levels of FM-like
symptoms, but the HOA patients scored numerically and partly statistically higher on 4 out
of 5 relevant VAS indicating possible differences in pain perception beween HOA and RA.
Clauw et al. debate that pain in rheumatic diseases might not only originate from the joint
but also from outside the joint (253). We are not aware of previous studies exploring

widespread pain symptoms in HOA.

Another remarkable finding in our comparison was that mental health more impaired in
HOA than in RA. Also this result should be further investigated and needs replication in
other studies.

The fact that HOA patients, even if they are not representative for the underlying general
population, report so much pain is remarkable. The lack of effective pharmaceutical
treatment options or access to pharmaceutical treatment might also play a role (116;117).
Self-efficacy pain was almost identical between HOA and RA. Our longitudinal data may
hopefully provide a chance to highlight the association between self-efficacy and HRQoL in
HOA.
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Further, our findings may lead to a change in the appreciation of HOA as a severe disease

and to increased awareness towards HOA in the medical community.

5.2.4 Association between joint counts and PROs

Assessment of joint involvement has not been part of the core measures in HOA. However,
both joint swelling, tenderness and limited motion should have the potential to be
responsive measures in the assessment of the condition, whereas bony enlargement,
reflecting osteophytes, is probably not responsive. We wanted to explore both the joint

distribution and the association to outcome measures in paper I'V.

Research on distribution of joint affection in HOA has revealed that DIP joints are most
frequently involved, followed by CMC I, PIP and MCP joints (117;122;210;216;250;254).
It is further acknowledged that HOA is symmetrical (48;216;217;255) and that it clusters by
row and ray (46;216;217).

Joint involvement in the Oslo HOA cohort showed more frequently joint involvement in the
right hand suggesting an association to the dominant hand. Involvement of DIP joints was
most frequent, which is consistent with previous findings (210;216;250;254;256;257).
However, most of these previous studies have reported results from population based
surveys and with joint assessment by radiographic methods or patient self-reported joint
symptoms, and only a few studies have gained their data from smaller often hospital based
studies (116;117;122;124). The consistency in findings regarding joint involvement across
different methodology supports the confidence in the findings by clinical joint assessment.
Joint counts have been infrequently applied in HOA research, so far. There is solely one
other study by Spacek et.al. which employed joint counts in the assessment of HOA using
the Ritchie articular index (RAI), which was developed for RA initially (124). This study
recruited patients in a similar manner as applied in our study and further used a functional
index the CHFS and VAS pain in the assessments, but focused on the distinction between
nodal and thumb base HOA. Spacek et al. report that pain was associated with disability
(124). Bagis et al. assessed tenderness by palpation, but did not execute a full joint
examination (122). They found impaired grip and pinch strength in patients with DIP
affection and even more so in patients with DIP and PIP involvement. Also, tenderness /

pain lead to worse hand function.
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Our study showed that joint tenderness/pain in the CMC, PIP and / or DIP joints was
associated with worse health status across all measures reflecting pain, stiffness and
physical function of the hand (AUSCAN, AIMS2 hand and finger function and VAS pain).
Moreover, joint tenderness/pain was associated with worse function (AIMS2, SF-36 and
HAQ and grip strength). The other three categories of abnormal joint findings were also
correlated with worse pain and function, but not on a statistically significant level. The
association between joint counts and outcome measures supports the external validity of

joint counts as a potential outcome measure.

We have later also examined the responsiveness of different combinations of joint counts as
well as composite scores (237). The results indicated that joint counts and composite scores
have the potential to be responsive to improvement during anti-inflammatory treatment in
HOA. Additional research is required to try to identify valid and responsive measures taking

joint assessments as well as patients reported measures into account.
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6. Conclusions

6.1 Answers to research questions

° The background and main objective of this thesis was to examine the burden of
disease in the Oslo HOA cohort. We have been able to show that the AUSCAN
performs well in the Norwegian translation and is valid and reliable.

. Further the thesis showed that HOA and RA patients had worse health and a
substantial burden of disease compared to controls and population norms.

° RA patients experienced a higher level of disability and functional impairment than
HOA patients. The HOA patients reported higher levels of pain and FM-like
symptoms than the RA group.

° DIP joints were most frequently affected in the Oslo HOA cohort and the joint
assessment for pain was correlated to impaired health to a greater degree than the
other joint assessments.

o In summary, the burden of disease is considerable in HOA despite being generally

perceived as a mild rheumatic disease.

6.2 Clinical implications

We have in this study demonstrated that HOA is a disease which leads to considerable pain,
disability and impaired HRQoL. Importantly, we have also shown that the overall decrease
in HRQoL is close to the level of patients with RA. Hopefully, these findings may
contribute to a raised awareness for HOA as a disease that requires increased attention from
society, patients, researchers and clinicians. Unfortunately effective treatment modalities are
still limited. Effective disease modifying therapies will hopefully be available in the future.
Assessment of therapies requires availability of reliable, valid and responsive outcome
measures. Parts of this thesis have hopefully contributed to progress in the identification of

such measures.
This thesis is based on cross sectional data. However, the plan has always been to conduct a

follow up examination of these patients, since long-term data are more valuable for the

prediction of the course of the disease and outcomes. The follow up examination has been
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performed in 2008 / 2009 with stronger focus on imaging modalities than in the cross-
sectional data. The initial cross-sectional research was the basis for the longitudinal follow
up of patients with HOA in our clinic and has contributed to an increased research interest
for HOA. The research focus also stimulated the initiation of the OA clinic in 2003 which
has provided a novel, dedicated and multidisciplinary management opportunity for patients

with OA in the clinical setting (258).
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7. Errata

Article I1I

Page 344, HAQ and MHAQ - the explanation, the arthritis impact measurement scale 2 - is
incorrect, the correct definition is health assessment questionnaire and modified health
assessment questionnaire.

Article IV

Page 3, discussion, paragraph 4, DIP and DIP joints is incorrect — the correct terms are DIP

and PIP joints.

50



8. References

(1

@)

€

“4)
)

(6)

(7

®)

)

(10)

(11)

(12)

(13)

(14)

(15)

(16)

The burden of musculoskeletal conditions at the start of the new millennium.
World Health Organ Tech Rep Ser 2003;919:i-x, 1-218.

Altman RD, Gray R. Inflammation in osteoarthritis. Clin Rheum Dis 1985
Aug;11(2):353-65.

Brooks P. Inflammation as an important feature of osteoarthritis. Bull World
Health Organ 2003;81(9):689-90.

Ehrlich GE. The rise of osteoarthritis. Bull World Health Organ 2003;81(9):630.

Felson DT. Developments in the clinical understanding of osteoarthritis. Arthritis
Res Ther 2009;11(1):203.

Kvien TK, Glennas A, Knudsrod OG, Smedstad LM, Mowinckel P, Forre O. The
prevalence and severity of rheumatoid arthritis in Oslo. Results from a county
register and a population survey. Scand J Rheumatol 1997;26(6):412-8.

Berenbaum F. Signaling transduction: target in osteoarthritis. Curr Opin
Rheumatol 2004 Sep;16(5):616-22.

Goldring MB. Update on the biology of the chondrocyte and new approaches to
treating cartilage diseases. Best Pract Res Clin Rheumatol 2006 Oct;20(5):1003-
25.

Goldring MB, Goldring SR. Osteoarthritis. J Cell Physiol 2007 Dec;213(3):626-
34.

Goldring SR, Goldring MB. Clinical aspects, pathology and pathophysiology of
osteoarthritis. ] Musculoskelet Neuronal Interact 2006 Oct;6(4):376-8.

Altman RD. Practical considerations for the pharmacologic management of
osteoarthritis. Am J Manag Care 2009 Sep;15(8 Suppl):S236-S243.

Blom AB, van der Kraan PM, van den Berg WB. Cytokine targeting in
osteoarthritis. Curr Drug Targets 2007 Feb;8(2):283-92.

Goldberg SH, Von Feldt JM, Lonner JH. Pharmacologic therapy for osteoarthritis.
Am J Orthop 2002 Dec;31(12):673-80.

Steinmeyer J. Cytokines in osteoarthritis-current status on the pharmacological
intervention. Front Biosci 2004 Jan 1;9:575-80.:575-80.

Steinmeyer J, Konttinen YT. Oral treatment options for degenerative joint disease-
-presence and future. Adv Drug Deliv Rev 2006 May;%20;58(2):168-211.

Towheed TE. Systematic review of therapies for osteoarthritis of the hand.
Osteoarthritis Cartilage 2005 Jun;13(6):455-62.

51



(17)

(18)

(19)

(20)

(e2y)

(22)

(23)

24

(25)

(26)

27)

(28)

(29)

(30)

Pelletier JP, Martel-Pelletier J. DMOAD developments: present and future. Bull
NYU Hosp Jt Dis 2007;65(3):242-8.

Grotle M, Hagen KB, Natvig B, Dahl FA, Kvien TK. Prevalence and burden of
osteoarthritis: results from a population survey in Norway. J Rheumatol 2008
Apr;35(4):677-84.

Petersson IF, Jacobsson LT. Osteoarthritis of the peripheral joints. Best Pract Res
Clin Rheumatol 2002 Dec;16(5):741-60.

Bagge E, Bjelle A, Svanborg A. Radiographic osteoarthritis in the elderly. A
cohort comparison and a longitudinal study of the "70-year old people in
Goteborg". Clin Rheumatol 1992 Dec;11(4):486-91.

Bagge E, Bjelle A, Valkenburg HA, Svanborg A. Prevalence of radiographic
osteoarthritis in two elderly European populations. Rheumatol Int 1992;12(1):33-8.

Felson DT. An update on the pathogenesis and epidemiology of osteoarthritis.
Radiol Clin North Am 2004 Jan;42(1):1-9, v.

Srikanth VK, Fryer JL, Zhai G, Winzenberg TM, Hosmer D, Jones G. A meta-
analysis of sex differences prevalence, incidence and severity of osteoarthritis.
Osteoarthritis Cartilage 2005 Sep;13(9):769-81.

Woolf AD, Pfleger B. Burden of major musculoskeletal conditions. Bull World
Health Organ 2003;81(9):646-56.

Petersson IF, Boegard T, Saxne T, Silman AJ, Svensson B. Radiographic
osteoarthritis of the knee classified by the Ahlback and Kellgren & Lawrence
systems for the tibiofemoral joint in people aged 35-54 years with chronic knee
pain. Ann Rheum Dis 1997 Aug;56(8):493-6.

Grotle M, Hagen KB, Natvig B, Dahl FA, Kvien TK. Obesity and osteoarthritis in
knee, hip and/or hand: an epidemiological study in the general population with 10
years follow-up. BMC Musculoskelet Disord 2008 Oct 2;9:132.:132.

Oliveria SA, Felson DT, Reed JI, Cirillo PA, Walker AM. Incidence of
symptomatic hand, hip, and knee osteoarthritis among patients in a health
maintenance organization. Arthritis Rheum 1995 Aug;38(8):1134-41.

van Saase JL, van Romunde LK, Cats A, Vandenbroucke JP, Valkenburg HA.
Epidemiology of osteoarthritis: Zoetermeer survey. Comparison of radiological
osteoarthritis in a Dutch population with that in 10 other populations. Ann Rheum
Dis 1989 Apr;48(4):271-80.

Loughlin J. Genetic epidemiology of primary osteoarthritis. Curr Opin Rheumatol
2001 Mar;13(2):111-6.

Ushiyama T, Ueyama H, Inoue K, Nishioka J, Ohkubo I, Hukuda S. Estrogen

receptor gene polymorphism and generalized osteoarthritis. ] Rheumatol 1998
Jan;25(1):134-7.

52



G

(32)

(33)

(34

(33)

(36)

(37

(38)

(39)

(40)

(41)

Stefansson SE, Jonsson H, Ingvarsson T, Manolescu I, Jonsson HH, Olafsdottir G,
et al. Genomewide scan for hand osteoarthritis: a novel mutation in matrilin-3. Am
J Hum Genet 2003 Jun;72(6):1448-59.

Felson DT, Lawrence RC, Hochberg MC, McAlindon T, Dieppe PA, Minor MA,
et al. Osteoarthritis: new insights. Part 2: treatment approaches. Ann Intern Med
2000 Nov 7;133(9):726-37.

McAlindon TE, Wilson PW, Aliabadi P, Weissman B, Felson DT. Level of
physical activity and the risk of radiographic and symptomatic knee osteoarthritis
in the elderly: the Framingham study. Am J Med 1999 Feb;106(2):151-7.

Eckstein F, Maschek S, Wirth W, Hudelmaier M, Hitzl W, Wyman B, et al. One
year change of knee cartilage morphology in the first release of participants from
the Osteoarthritis Initiative progression subcohort: association with sex, body mass
index, symptoms and radiographic osteoarthritis status. Ann Rheum Dis 2009
May;68(5):674-9.

Felson DT, Zhang Y, Hannan MT, Naimark A, Weissman B, Aliabadi P, et al.
Risk factors for incident radiographic knee osteoarthritis in the elderly: the
Framingham Study. Arthritis Rheum 1997 Apr;40(4):728-33.

Felson DT, Goggins J, Niu J, Zhang Y, Hunter DJ. The effect of body weight on
progression of knee osteoarthritis is dependent on alignment. Arthritis Rheum
2004 Dec;50(12):3904-9.

Altman R, Asch E, Bloch D, Bole G, Borenstein D, Brandt K, et al. Development
of criteria for the classification and reporting of osteoarthritis. Classification of
osteoarthritis of the knee. Diagnostic and Therapeutic Criteria Committee of the
American Rheumatism Association. Arthritis Rheum 1986 Aug;29(8):1039-49.

Altman R, Alarcon G, Appelrouth D, Bloch D, Borenstein D, Brandt K, et al. The
American College of Rheumatology criteria for the classification and reporting of
osteoarthritis of the hand. Arthritis Rheum 1990 Nov;33(11):1601-10.

Altman R, Alarcon G, Appelrouth D, Bloch D, Borenstein D, Brandt K, et al. The
American College of Rheumatology criteria for the classification and reporting of
osteoarthritis of the hip. Arthritis Rheum 1991 May;34(5):505-14.

Zhang W, Doherty M, Arden N, Bannwarth B, Bijlsma J, Gunther KP, et al.
EULAR evidence based recommendations for the management of hip
osteoarthritis: report of a task force of the EULAR Standing Committee for
International Clinical Studies Including Therapeutics (ESCISIT). Ann Rheum Dis
2005 May;64(5):669-81.

Zhang W, Moskowitz RW, Nuki G, Abramson S, Altman RD, Arden N, et al.
OARSI recommendations for the management of hip and knee osteoarthritis, Part
I: Critical appraisal of existing treatment guidelines and systematic review of
current research evidence. Osteoarthritis Cartilage 2007 Sep;15(9):981-1000.

53



(42)

(43)

(44)

(45)

(46)

(47)

(48)

(49)

(50)

(S

(52)

(53)

(54)

Zhang W, Doherty M, Peat G, Bierma-Zeinstra SM, Arden NK, Bresnihan B, et al.
EULAR evidence based recommendations for the diagnosis of knee osteoarthritis.
Ann Rheum Dis 2009 Sep 17.

Jordan KM, Arden NK, Doherty M, Bannwarth B, Bijlsma JW, Dieppe P, et al.
EULAR Recommendations 2003: an evidence based approach to the management
of knee osteoarthritis: Report of a Task Force of the Standing Committee for
International Clinical Studies Including Therapeutic Trials (ESCISIT). Ann
Rheum Dis 2003 Dec;62(12):1145-55.

Jawad AS. EULAR recommendations for the management of knee osteoarthritis.
Ann Rheum Dis 2001 May;60(5):540.

Zhang W, Doherty M, Leeb BF, Alekseeva L, Arden NK, Bijlsma JW, et al.
EULAR evidence based recommendations for the management of hand
osteoarthritis: report of a Task Force of the EULAR Standing Committee for
International Clinical Studies Including Therapeutics (ESCISIT). Ann Rheum Dis
2007 Mar;66(3):377-88.

Zhang W, Doherty M, Leeb BF, Alekseeva L, Arden NK, Bijlsma JW, et al.
EULAR evidence-based recommendations for the diagnosis of hand osteoarthritis:
report of a task force of ESCISIT. Ann Rheum Dis 2009 Jan;68(1):8-17.

Hochberg MC, Lethbridge-Cejku M, Scott WW, Jr., Reichle R, Plato CC, Tobin
JD. The association of body weight, body fatness and body fat distribution with
osteoarthritis of the knee: data from the Baltimore Longitudinal Study of Aging. J
Rheumatol 1995 Mar;22(3):488-93.

Egger P, Cooper C, Hart DJ, Doyle DV, Coggon D, Spector TD. Patterns of joint
involvement in osteoarthritis of the hand: the Chingford Study. J Rheumatol 1995
Aug;22(8):1509-13.

Hochberg MC, Vignon E, Maheu E. Session 2: clinical aspects. Clinical
assessment of hand OA. Osteoarthritis Cartilage 2000;8 Suppl A:S38-40.:S38-S40.

Dougados M, Nakache JP, Gueguen A. Criteria for generalized and focal
osteoarthritis. Rev Rhum Engl Ed 1996 Oct;63(9):569-75.

Cooper C, Egger P, Coggon D, Hart DJ, Masud T, Cicuttini F, et al. Generalized
osteoarthritis in women: pattern of joint involvement and approaches to definition
for epidemiological studies. J Rheumatol 1996 Nov;23(11):1938-42.

Vignon E. Hand osteoarthritis and generalized osteoarthritis: a need for
clarification. Osteoarthritis Cartilage 2000;8 Suppl A:S22-4.:522-S24.

Hagen KB, Smedslund G, Moe RH, Grotle M, Kjeken I, Kvien TK. The evidence
for non-pharmacological therapy of hand and hip OA. Nat Rev Rheumatol 2009
Sep;5(9):517-9.

Moe RH, Haavardsholm EA, Christie A, Jamtvedt G, Dahm KT, Hagen KB.
Effectiveness of nonpharmacological and nonsurgical interventions for hip

54



(55)

(56)

(57)

(58)

(59)

(60)

(61)

(62)

(63)

(64)

(65)

(66)

osteoarthritis: an umbrella review of high-quality systematic reviews. Phys Ther
2007 Dec;87(12):1716-27.

Moe RH, Kjeken I, Uhlig T, Hagen KB. There is inadequate evidence to determine
the effectiveness of nonpharmacological and nonsurgical interventions for hand
osteoarthritis: an overview of high-quality systematic reviews. Phys Ther 2009
Dec;89(12):1363-70.

Sarzi-Puttini P, Cimmino MA, Scarpa R, Caporali R, Parazzini F, Zaninelli A, et
al. Osteoarthritis: an overview of the disease and its treatment strategies. Semin
Arthritis Rheum 2005 Aug;35(1 Suppl 1):1-10.

Kjeken I, Dagfinrud H, Slatkowsky-Christensen B, Mowinckel P, Uhlig T, Kvien
TK, et al. Activity limitations and participation restrictions in women with hand
osteoarthritis: patients' descriptions and associations between dimensions of
functioning. Ann Rheum Dis 2005 Nov;64(11):1633-8.

Harrington JM. Occupational medicine and rheumatic diseases. Br J Rheumatol
1997 Feb;36(2):153-4.

Moratz V, Muncie HL, Jr., Miranda-Walsh H. Occupational therapy in the
multidisciplinary assessment and management of osteoarthritis. Clin Ther 1986;9
Suppl B:24-9.:24-9.

Stamm TA, Machold KP, Smolen JS, Fischer S, Redlich K, Graninger W, et al.
Joint protection and home hand exercises improve hand function in patients with
hand osteoarthritis: a randomized controlled trial. Arthritis Rheum 2002
Feb;47(1):44-9.

Rayman MP, Pattison DJ. Dietary manipulation in musculoskeletal conditions.
Best Pract Res Clin Rheumatol 2008 Jun;22(3):535-61.

Bliddal H, Christensen R. The management of osteoarthritis in the obese patient:
practical considerations and guidelines for therapy. Obes Rev 2006 Nov;7(4):323-
31.

Zhang W, Moskowitz RW, Nuki G, Abramson S, Altman RD, Arden N, et al.
OARSI recommendations for the management of hip and knee osteoarthritis, Part
ITI: OARSI evidence-based, expert consensus guidelines. Osteoarthritis Cartilage
2008 Feb;16(2):137-62.

Altman RD, Dreiser RL, Fisher CL, Chase WF, Dreher DS, Zacher J. Diclofenac
sodium gel in patients with primary hand osteoarthritis: a randomized, double-
blind, placebo-controlled trial. ] Rheumatol 2009 Sep;36(9):1991-9.

Berenbaum F. New horizons and perspectives in the treatment of osteoarthritis.
Arthritis Res Ther 2008;10 Suppl 2:S1. Epub;%2008 Oct 17.:S1.

Kearney PM, Baigent C, Godwin J, Halls H, Emberson JR, Patrono C. Do
selective cyclo-oxygenase-2 inhibitors and traditional non-steroidal anti-
inflammatory drugs increase the risk of atherothrombosis? Meta-analysis of
randomised trials. BMJ 2006 Jun 3;332(7553):1302-8.

55



(67)

(68)

(69)

(70)

(71)

(72)

(73)

(74)

(75)

(76)

(77)

(78)

(79)

Cannon CP, Curtis SP, FitzGerald GA, Krum H, Kaur A, Bolognese JA, et al.
Cardiovascular outcomes with etoricoxib and diclofenac in patients with
osteoarthritis and rheumatoid arthritis in the Multinational Etoricoxib and
Diclofenac Arthritis Long-term (MEDAL) programme: a randomised comparison.
Lancet 2006 Nov 18;368(9549):1771-81.

Hochberg MC. What have we learned from the large outcomes trials of COX-2
selective inhibitors? The rheumatologist's perspective. Clin Exp Rheumatol 2001
Nov;19(6 Suppl 25):S15-S22.

Avouac J, Gossec L, Dougados M. Efficacy and safety of opioids for
osteoarthritis: a meta-analysis of randomized controlled trials. Osteoarthritis
Cartilage 2007 Aug;15(8):957-65.

Fendrick AM, Greenberg BP. A review of the benefits and risks of nonsteroidal
anti-inflammatory drugs in the management of mild-to-moderate osteoarthritis.
Osteopath Med Prim Care 2009 Jan 6;3:1.:1.

Moskowitz RW, Abramson SB, Berenbaum F, Simon LS, Hochberg M. Coxibs
and NSAIDs--is the air any clearer? Perspectives from the OARSI/International
COX-2 Study Group Workshop 2007. Osteoarthritis Cartilage 2007
Aug;15(8):849-56.

Pavelka K, Gatterova J, Olejarova M, Machacek S, Giacovelli G, Rovati LC.
Glucosamine sulfate use and delay of progression of knee osteoarthritis: a 3-year,
randomized, placebo-controlled, double-blind study. Arch Intern Med 2002 Oct
14;162(18):2113-23.

Reginster JY, Deroisy R, Rovati LC, Lee RL, Lejeune E, Bruyere O, et al. Long-
term effects of glucosamine sulphate on osteoarthritis progression: a randomised,
placebo-controlled clinical trial. Lancet 2001 Jan 27;357(9252):251-6.

Reginster JY, Bruyere O, Lecart MP, Henrotin Y. Naturocetic (glucosamine and
chondroitin sulfate) compounds as structure-modifying drugs in the treatment of
osteoarthritis. Curr Opin Rheumatol 2003 Sep;15(5):651-5.

Clegg DO, Reda DJ, Harris CL, Klein MA, O'Dell JR, Hooper MM, et al.
Glucosamine, chondroitin sulfate, and the two in combination for painful knee
osteoarthritis. N Engl J Med 2006 Feb 23;354(8):795-808.

Towheed TE. Current status of glucosamine therapy in osteoarthritis. Arthritis
Rheum 2003 Aug 15;49(4):601-4.

Towheed TE, Maxwell L, Anastassiades TP, Shea B, Houpt J, Robinson V, et al.
Glucosamine therapy for treating osteoarthritis. Cochrane Database Syst Rev 2005
Apr 18;(2):CD002946.

Towheed TE, Anastassiades T. Glucosamine therapy for osteoarthritis: an update.
J Rheumatol 2007 Sep;34(9):1787-90.

Frech TM, Clegg DO. The utility of nutraceuticals in the treatment of
osteoarthritis. Curr Rheumatol Rep 2007 Apr;9(1):25-30.

56



(80)

(81)

(82)

(83)

(84)

(85)

(86)

(87)

(88)

(89)

(90)

On

92)

Hochberg MC. Nutritional supplements for knee osteoarthritis--still no resolution.
N Engl ] Med 2006 Feb 23;354(8):858-60.

Hochberg MC, Clegg DO. Potential effects of chondroitin sulfate on joint
swelling: a GAIT report. Osteoarthritis Cartilage 2008;16 Suppl 3:522-4.
Epub;%2008 Sep 2.:522-S24.

Hochberg MC, Zhan M, Langenberg P. The rate of decline of joint space width in
patients with osteoarthritis of the knee: a systematic review and meta-analysis of
randomized placebo-controlled trials of chondroitin sulfate. Curr Med Res Opin
2008 Sep 29.

Volpi N. Quality of different chondroitin sulfate preparations in relation to their
therapeutic activity. J Pharm Pharmacol 2009 Oct;61(10):1271-80.

Christensen R, Bartels EM, Astrup A, Bliddal H. Symptomatic efficacy of
avocado-soybean unsaponifiables (ASU) in osteoarthritis (OA) patients: a meta-
analysis of randomized controlled trials. Osteoarthritis Cartilage 2008
Apr;16(4):399-408.

de Isla NG, Mainard D, Muller S, Stoltz JF. In vitro effects of diacerein on NO
production by chondrocytes in response to proinflammatory mediators. Biomed
Mater Eng 2008;18(1 Suppl):S99-104.

Fidelix TS, Soares BG, Trevisani VF. Diacerein for osteoarthritis. Cochrane
Database Syst Rev 2006 Jan 25;(1):CD005117.

Pelletier JP. Long-term treatment with diacerein has a structure/disease modifying
effect on hip osteoarthritis. Clin Exp Rheumatol 2003 Mar;21(2):152-4.

McAlindon TE. Nutraceuticals: do they work and when should we use them? Best
Pract Res Clin Rheumatol 2006 Feb;20(1):99-115.

Sawitzke AD, Shi H, Finco MF, Dunlop DD, Bingham CO, III, Harris CL, et al.
The effect of glucosamine and/or chondroitin sulfate on the progression of knee
osteoarthritis: a report from the glucosamine/chondroitin arthritis intervention trial.
Arthritis Rheum 2008 Oct;58(10):3183-91.

Meenagh GK, Patton J, Kynes C, Wright GD. A randomised controlled trial of
intra-articular corticosteroid injection of the carpometacarpal joint of the thumb in
osteoarthritis. Ann Rheum Dis 2004 Oct;63(10):1260-3.

Bellamy N, Campbell J, Robinson V, Gee T, Bourne R, Wells G. Intraarticular
corticosteroid for treatment of osteoarthritis of the knee. Cochrane Database Syst
Rev 2006 Apr;%19;(2):CD005328.

Hepper CT, Halvorson JJ, Duncan ST, Gregory AJ, Dunn WR, Spindler KP. The
efficacy and duration of intra-articular corticosteroid injection for knee

osteoarthritis: a systematic review of level I studies. J Am Acad Orthop Surg 2009
Oct;17(10):638-46.

57



(93)

94

(935)

(96)

7

(98)

99)

(100)

(101)

(102)

(103)

(104)

(105)

Bannuru RR, Natov NS, Obadan IE, Price LL, Schmid CH, McAlindon TE.
Therapeutic trajectory of hyaluronic acid versus corticosteroids in the treatment of
knee osteoarthritis: a systematic review and meta-analysis. Arthritis Rheum 2009
Dec 15;61(12):1704-11.

Hunter DJ, Hellio Le Graverand-Gastineau MP. How close are we to having
structure-modifying drugs available? Rheum Dis Clin North Am 2008
Aug;34(3):789-802.

Migliore A, Granata M. Intra-articular use of hyaluronic acid in the treatment of
osteoarthritis. Clin Interv Aging 2008;3(2):365-9.

Abate M, Pelotti P, De AD, Di IA, Galletti S, Salini V. Viscosupplementation with
hyaluronic acid in hip osteoarthritis (a review). Ups J Med Sci 2008;113(3):261-
77.

Chevalier X, Goupille P, Beaulieu AD, Burch FX, Bensen WG, Conrozier T, et al.
Intraarticular injection of anakinra in osteoarthritis of the knee: a multicenter,
randomized, double-blind, placebo-controlled study. Arthritis Rheum 2009 Mar
15;61(3):344-52.

Chevalier X, Jerosch J, Goupille P, van DN, Luyten FP, Scott DL, et al. Single,
intra-articular treatment with 6 ml hylan G-F 20 in patients with symptomatic
primary osteoarthritis of the knee: a randomised, multicentre, double-blind,
placebo controlled trial. Ann Rheum Dis 2010 Jan;69(1):113-9.

Richette P, Ravaud P, Conrozier T, Euller-Ziegler L, Mazieres B, Maugars Y, et
al. Effect of hyaluronic acid in symptomatic hip osteoarthritis: a multicenter,
randomized, placebo-controlled trial. Arthritis Rheum 2009 Mar;60(3):824-30.

Riyazi N, Slagboom E, de Craen AJ, Meulenbelt [, Houwing-Duistermaat JJ,
Kroon HM, et al. Association of the risk of osteoarthritis with high innate
production of interleukin-1beta and low innate production of interleukin-10 ex
vivo, upon lipopolysaccharide stimulation. Arthritis Rheum 2005 May;52(5):1443-
50.

Daheshia M, Yao JQ. The interleukin 1beta pathway in the pathogenesis of
osteoarthritis. ] Rheumatol 2008 Dec;35(12):2306-12.

Jacques C, Gosset M, Berenbaum F, Gabay C. The role of IL-1 and IL-1Ra in joint
inflammation and cartilage degradation. Vitam Horm 2006;74:371-403.:371-403.

Moxley G, Meulenbelt I, Chapman K, van Diujn CM, Eline SP, Neale MC, et al.
Interleukin-1 region meta-analysis with osteoarthritis phenotypes. Osteoarthritis
Cartilage 2009 Sep 1.

Sanchez C, Gabay O, Salvat C, Henrotin YE, Berenbaum F. Mechanical loading
highly increases IL-6 production and decreases OPG expression by osteoblasts.

Osteoarthritis Cartilage 2009 Apr;17(4):473-81.

Raynauld JP, Martel-Pelletier J, Bias P, Laufer S, Haraoui B, Choquette D, et al.
Protective effects of licofelone, a 5-lipoxygenase and cyclo-oxygenase inhibitor,

58



(106)

(107)

(108)

(109)

(110)

(111)

(112)

(113)

(114)

(115)

(116)

(117)

versus naproxen on cartilage loss in knee osteoarthritis: a first multicentre clinical
trial using quantitative MRI. Ann Rheum Dis 2009 Jun;68(6):938-47.

Botha-Scheepers S, Watt I, Slagboom E, de Craen AJ, Meulenbelt I, Rosendaal
FR, et al. Innate production of tumour necrosis factor alpha and interleukin 10 is
associated with radiological progression of knee osteoarthritis. Ann Rheum Dis
2008 Aug;67(8):1165-9.

Magnano MD, Chakravarty EF, Broudy C, Chung L, Kelman A, Hillygus J, et al.
A pilot study of tumor necrosis factor inhibition in erosive/inflammatory
osteoarthritis of the hands. J Rheumatol 2007 Jun;34(6):1323-7.

Brandt KD, Mazzuca SA, Katz BP, Lane KA, Buckwalter KA, Yocum DE, et al.
Effects of doxycycline on progression of osteoarthritis: results of a randomized,
placebo-controlled, double-blind trial. Arthritis Rheum 2005 Jul;52(7):2015-25.

Sakao K, Takahashi KA, Arai Y, Saito M, Honjo K, Hiraoka N, et al. Osteoblasts
derived from osteophytes produce interleukin-6, interleukin-8, and matrix
metalloproteinase-13 in osteoarthritis. J Bone Miner Metab 2009;27(4):412-23.

Zayed N, Afif H, Chabane N, Mfuna-Endam L, Benderdour M, Martel-Pelletier J,
et al. Inhibition of interleukin-1beta-induced matrix metalloproteinases 1 and 13
production in human osteoarthritic chondrocytes by prostaglandin D2. Arthritis
Rheum 2008 Nov;58(11):3530-40.

Verbruggen G, Wittoek R, Cruyssen BV, Elewaut D. Morbid anatomy of 'erosive
osteoarthritis' of the interphalangeal finger joints: an optimised scoring system to
monitor disease progression in affected joints. Ann Rheum Dis 2010 Mar 18.

Punzi L, Ramonda R, Sfriso P. Erosive osteoarthritis. Best Pract Res Clin
Rheumatol 2004 Oct;18(5):739-58.

Bijsterbosch J, Visser W, Kroon HM, Stamm T, Meulenbelt [, Huizinga TW, et al.
Thumb base involvement in symptomatic hand osteoarthritis is associated with
more pain and functional disability. Ann Rheum Dis 2010 Feb 5.

Dziedzic K, Thomas E, Hill S, Wilkie R, Peat G, Croft PR. The impact of
musculoskeletal hand problems in older adults: findings from the North
Staffordshire Osteoarthritis Project (NorStOP). Rheumatology (Oxford) 2007
Jun;46(6):963-7.

Sonne-Holm S, Jacobsen S. Osteoarthritis of the first carpometacarpal joint: a
study of radiology and clinical epidemiology. Results from the Copenhagen
Osteoarthritis Study. Osteoarthritis Cartilage 2006 May;14(5):496-500.

Leeb BF, Sautner J, Andel I, Rintelen B. SACRAH: a score for assessment and
quantification of chronic rheumatic affections of the hands. Rheumatology
(Oxford) 2003 Oct;42(10):1173-8.

Rintelen B, Haindl PM, Mai HT, Sautner J, Maktari A, Leeb BF. A tool for the
assessment of hand involvement in rheumatic disorders in daily routine--the SF-

59



(118)

(119)

(120)

(121)

(122)

(123)

(124)

(125)

(126)

(127)

(128)

SACRAH (short form score for the assessment and quantification of chronic
rheumatic affections of the hands). Osteoarthritis Cartilage 2009 Jan;17(1):59-63.

Stamm T, Mathis M, Aletaha D, Kloppenburg M, Machold K, Smolen J. Mapping
hand functioning in hand osteoarthritis: Comparing self-report instruments with a
comprehensive hand function test. Arthritis Rheum 2007 Sep 28;57(7):1230-7.

Hochberg MC, Kasper J, Williamson J, Skinner A, Fried LP. The contribution of
osteoarthritis to disability: preliminary data from the Women's Health and Aging
Study. J Rheumatol Suppl 1995 Feb;43:16-8.:16-8.

Dillon CF, Hirsch R, Rasch EK, Gu Q. Symptomatic hand osteoarthritis in the
United States: prevalence and functional impairment estimates from the third U.S.
National Health and Nutrition Examination Survey, 1991-1994. Am J Phys Med
Rehabil 2007 Jan;86(1):12-21.

Dahaghin S, Bierma-Zeinstra SM, Hazes JM, Koes BW. Clinical burden of
radiographic hand osteoarthritis: a systematic appraisal. Arthritis Rheum 2006 Aug
15;55(4):636-47.

Bagis S, Sahin G, Yapici Y, Cimen OB, Erdogan C. The effect of hand
osteoarthritis on grip and pinch strength and hand function in postmenopausal
women. Clin Rheumatol 2003 Dec;22(6):420-4.

Jones G, Cooley HM, Bellamy N. A cross-sectional study of the association
between Heberden's nodes, radiographic osteoarthritis of the hands, grip strength,
disability and pain. Osteoarthritis Cartilage 2001 Oct;9(7):606-11.

Spacek E, Poiraudeau S, Fayad F, Lefevre-Colau MM, Beaudreuil J, Rannou F, et
al. Disability induced by hand osteoarthritis: are patients with more symptoms at
digits 2-5 interphalangeal joints different from those with more symptoms at the
base of the thumb? Osteoarthritis Cartilage 2004 May;12(5):366-73.

Dahaghin S, Bierma-Zeinstra SM, Reijman M, Pols HA, Hazes JM, Koes BW.
Does hand osteoarthritis predict future hip or knee osteoarthritis? Arthritis Rheum
2005 Nov;52(11):3520-7.

Bellamy N, Campbell J, Haraoui B, Buchbinder R, Hobby K, Roth JH, et al.
Dimensionality and clinical importance of pain and disability in hand
osteoarthritis: Development of the Australian/Canadian (AUSCAN) Osteoarthritis
Hand Index. Osteoarthritis Cartilage 2002 Nov;10(11):855-62.

Bellamy N, Campbell J, Haraoui B, Gerecz-Simon E, Buchbinder R, Hobby K, et
al. Clinimetric properties of the AUSCAN Osteoarthritis Hand Index: an
evaluation of reliability, validity and responsiveness. Osteoarthritis Cartilage 2002
Nov;10(11):863-9.

Dreiser RL, Maheu E, Guillou GB, Caspard H, Grouin JM. Validation of an

algofunctional index for osteoarthritis of the hand. Rev Rhum Engl Ed 1995
Jun;62(6 Suppl 1):43S-53S.

60



(129)

(130)

(131)

(132)

(133)

(134)

(135)

(136)

(137)

(138)

(139)

(140)

(141)

(142)

Dreiser RL, Maheu E, Guillou GB. Sensitivity to change of the functional index
for hand osteoarthritis. Osteoarthritis Cartilage 2000;8 Suppl A:S25-8.:S25-S28.

Kloppenburg M. Hand osteoarthritis--an increasing need for treatment and
rehabilitation. Curr Opin Rheumatol 2007 Mar;19(2):179-83.

Kvien TK, Fjeld E, Slatkowsky-Christensen B, Nichols M, Zhang Y, Proven A, et
al. Efficacy and safety of a novel synergistic drug candidate, CRx-102, in hand
osteoarthritis. Ann Rheum Dis 2008 Jul;67(7):942-8.

Mahendira D, Towheed TE. Systematic review of non-surgical therapies for
osteoarthritis of the hand: an update. Osteoarthritis Cartilage 2009
Oct;17(10):1263-8.

Uhlig T, Kvien TK. Is rheumatoid arthritis really getting less severe? Nat Rev
Rheumatol 2009 Aug;5(8):461-4.

Uhlig T, Heiberg T, Mowinckel P, Kvien TK. Rheumatoid arthritis is milder in the
new millennium: health status in patients with rheumatoid arthritis 1994-2004.
Ann Rheum Dis 2008 Dec;67(12):1710-5.

Combe B. Early rheumatoid arthritis: strategies for prevention and management.
Best Pract Res Clin Rheumatol 2007 Feb;21(1):27-42.

Scott DL, Kingsley GH. Tumor necrosis factor inhibitors for rheumatoid arthritis.
N Engl J Med 2006 Aug 17;355(7):704-12.

Smolen JS, Aletaha D, Koeller M, Weisman MH, Emery P. New therapies for
treatment of rheumatoid arthritis. Lancet 2007 Dec 1;370(9602):1861-74.

Smolen JS, Kay J, Doyle MK, Landewe R, Matteson EL, Wollenhaupt J, et al.
Golimumab in patients with active rheumatoid arthritis after treatment with tumour
necrosis factor alpha inhibitors (GO-AFTER study): a multicentre, randomised,
double-blind, placebo-controlled, phase III trial. Lancet 2009 Jul
18;374(9685):210-21.

Smolen JS, Beaulieu A, Rubbert-Roth A, Ramos-Remus C, Rovensky J, Alecock
E, et al. Effect of interleukin-6 receptor inhibition with tocilizumab in patients with
rheumatoid arthritis (OPTION study): a double-blind, placebo-controlled,
randomised trial. Lancet 2008 Mar 22;371(9617):987-97.

Helmick CG, Felson DT, Lawrence RC, Gabriel S, Hirsch R, Kwoh CK, et al.
Estimates of the prevalence of arthritis and other rheumatic conditions in the
United States. Part I. Arthritis Rheum 2008 Jan;58(1):15-25.

Soderlin MK, Borjesson O, Kautiainen H, Skogh T, Leirisalo-Repo M. Annual
incidence of inflammatory joint diseases in a population based study in southern
Sweden. Ann Rheum Dis 2002 Oct;61(10):911-5.

Uhlig T, Kvien TK, Glennas A, Smedstad LM, Forre O. The incidence and

severity of rheumatoid arthritis, results from a county register in Oslo, Norway. J
Rheumatol 1998 Jun;25(6):1078-84.

61



(143)

(144)

(145)

(146)

(147)

(148)

(149)

(150)

(151)

(152)

(153)

(154)

(155)

Kvien TK, Uhlig T, Odegard S, Heiberg MS. Epidemiological aspects of
rheumatoid arthritis: the sex ratio. Ann N Y Acad Sci 2006 Jun;1069:212-22.:212-
22.

Boini S, Guillemin F. Radiographic scoring methods as outcome measures in
rheumatoid arthritis: properties and advantages. Ann Rheum Dis 2001
Sep;60(9):817-27.

McQueen F, Lassere M, Edmonds J, Conaghan P, Peterfy C, Bird P, et al.
OMERACT Rheumatoid Arthritis Magnetic Resonance Imaging Studies.
Summary of OMERACT 6 MR Imaging Module. ] Rheumatol 2003
Jun;30(6):1387-92.

Smolen JS, Aletaha D, Bijlsma JW, Breedveld FC, Boumpas D, Burmester G, et
al. Treating rheumatoid arthritis to target: recommendations of an international
task force. Ann Rheum Dis 2010 Apr;69(4):631-7.

van der Heijde DM, van't Hof MA, van Riel PL, van de PL. Disease activity score.
Ann Rheum Dis 1992 Jan;51(1):140.

van der Heijde DM. Radiographic imaging: the 'gold standard' for assessment of
disease progression in rheumatoid arthritis. Rheumatology (Oxford) 2000 Jun;39
Suppl 1:9-16.:9-16.

Meenan RF, Mason JH, Anderson JJ, Guccione AA, Kazis LE. AIMS2. The
content and properties of a revised and expanded Arthritis Impact Measurement
Scales Health Status Questionnaire. Arthritis Rheum 1992 Jan;35(1):1-10.

Pincus T, Summey JA, Soraci SA, Jr., Wallston KA, Hummon NP. Assessment of
patient satisfaction in activities of daily living using a modified Stanford Health
Assessment Questionnaire. Arthritis Rheum 1983 Nov;26(11):1346-53.

Fries JF, Spitz P, Kraines RG, Holman HR. Measurement of patient outcome in
arthritis. Arthritis Rheum 1980 Feb;23(2):137-45.

Ware JE, Jr., Sherbourne CD. The MOS 36-item short-form health survey (SF-36).
I. Conceptual framework and item selection. Med Care 1992 Jun;30(6):473-83.

Combe B, Landewe R, Lukas C, Bolosiu HD, Breedveld F, Dougados M, et al.
EULAR recommendations for the management of early arthritis: report of a task
force of the European Standing Committee for International Clinical Studies
Including Therapeutics (ESCISIT). Ann Rheum Dis 2007 Jan;66(1):34-45.

Kirwan JR, Hickey SH, Hallgren R, Mielants H, Bjorck E, Persson T, et al. The
effect of therapeutic glucocorticoids on the adrenal response in a randomized
controlled trial in patients with rheumatoid arthritis. Arthritis Rheum 2006
May;54(5):1415-21.

Grefslie H, Kvien TK, Toverud EL. [Disease-modifying drugs in rheumatoid

arthritis. Duration of treatment and reasons for withdrawal]. Tidsskr Nor
Laegeforen 1996 Mar;%20;116(8):958-62.

62



(156)

(157)

(158)

(159)

(160)

(161)

(162)

(163)

(164)

(165)

(166)

(167)

(168)

Riise T, Jacobsen BK, Gran JT. Changes in therapy of theumatoid arthritis during
the period 1979 to 1996. Scand J Rheumatol 2001;30(4):199-202.

Choy EH, Scott DL. Drug treatment of rheumatic diseases in the 1990s.
Achievements and future developments. Drugs 1997 Mar;53(3):337-48.

Sokka T, Makinen H. Drug management of early rheumatoid arthritis - 2008. Best
Pract Res Clin Rheumatol 2009 Feb;23(1):93-102.

Keystone EC. Strategies to control disease in rheumatoid arthritis with tumor
necrosis factor antagonists-an opportunity to improve outcomes. Nat Clin Pract
Rheumatol 2006 Nov;2(11):594-601.

Grigor C, Capell H, Stirling A, McMahon AD, Lock P, Vallance R, et al. Effect of
a treatment strategy of tight control for rheumatoid arthritis (the TICORA study): a
single-blind randomised controlled trial. Lancet 2004 Jul 17;364(9430):263-9.

Verstappen SM, Jacobs JW, van d, V, Heurkens AH, Schenk Y, ter Borg EJ, et al.
Intensive treatment with methotrexate in early rheumatoid arthritis: aiming for
remission. Computer Assisted Management in Early Rheumatoid Arthritis
(CAMERA, an open-label strategy trial). Ann Rheum Dis 2007 Nov;66(11):1443-
9.

Bakker MF, Jacobs JW, Verstappen SM, Bijlsma JW. Tight control in the
treatment of rheumatoid arthritis: efficacy and feasibility. Ann Rheum Dis 2007
Nov;66 Suppl 3:1ii56-60.:1ii56-iii60.

Aletaha D, Landewe R, Karonitsch T, Bathon J, Boers M, Bombardier C, et al.
Reporting disease activity in clinical trials of patients with rheumatoid arthritis:
EULAR/ACR collaborative recommendations. Ann Rheum Dis 2008
Oct;67(10):1360-4.

Aletaha D, Smolen JS. The Simplified Disease Activity Index and Clinical Disease
Activity Index to monitor patients in standard clinical care. Rheum Dis Clin North
Am 2009 Nov;35(4):759-72, viii.

Kloppenburg M, Stamm T, Watt I, Kainberger F, Caston TE, Birrell FN, et al.
Research in hand osteoarthritis: time for reappraisal and demand for new
strategies. Ann Rheum Dis 2007 Sep; 66(9):1157-67.

Bellamy N, Kirwan J, Boers M, Brooks P, Strand V, Tugwell P, et al.
Recommendations for a core set of outcome measures for future phase III clinical
trials in knee, hip, and hand osteoarthritis. Consensus development at OMERACT
1. J Rheumatol 1997 Apr;24(4):799-802.

Bellamy N, Buchanan WW, Goldsmith CH, Campbell J, Stitt LW. Validation
study of WOMAC: a health status instrument for measuring clinically important
patient relevant outcomes to antirheumatic drug therapy in patients with
osteoarthritis of the hip or knee. ] Rheumatol 1988 Dec;15(12):1833-40.

Bellamy N. Pain assessment in osteoarthritis: experience with the WOMAC
osteoarthritis index. Semin Arthritis Rheum 1989 May;18(4 Suppl 2):14-7.

63



(169)

(170)

(171)

(172)

(173)

(174)

(175)

(176)

177)

(178)

(179)

(180)

(181)

Nilsdotter AK, Lohmander LS, Klassbo M, Roos EM. Hip disability and
osteoarthritis outcome score (HOOS)--validity and responsiveness in total hip
replacement. BMC Musculoskelet Disord 2003 May 30;4:10. Epub;%2003 May
30.:10.

Roos EM, Roos HP, Ekdahl C, Lohmander LS. Knee injury and Osteoarthritis
Outcome Score (KOOS)--validation of a Swedish version. Scand J Med Sci Sports
1998 Dec;8(6):439-48.

Heiberg T, Kvien TK. Preferences for improved health examined in 1,024 patients
with rheumatoid arthritis: pain has highest priority. Arthritis Rheum 2002
Aug;47(4):391-7.

Heiberg T, Finset A, Uhlig T, Kvien TK. Seven year changes in health status and
priorities for improvement of health in patients with rheumatoid arthritis. Ann
Rheum Dis 2005 Feb;64(2):191-5.

Pham T, van der HD, Altman RD, Anderson JJ, Bellamy N, Hochberg M, et al.
OMERACT-OARSI initiative: Osteoarthritis Research Society International set of
responder criteria for osteoarthritis clinical trials revisited. Osteoarthritis Cartilage
2004 May;12(5):389-99.

Brooks PM. The burden of musculoskeletal disease-a global perspective. Clin
Rheumatol 2006 Apr 12;.

Combe B. Progression in early rheumatoid arthritis. Best Pract Res Clin
Rheumatol 2009 Feb;23(1):59-69.

Amirjani N, Ashworth NL, Gordon T, Edwards DC, Chan KM. Normative values
and the effects of age, gender, and handedness on the Moberg Pick-Up Test.
Muscle Nerve 2007 Jun;35(6):788-92.

Backman C, Mackie H. Arthritis hand function test: inter-rater reliability among
self-trained raters. Arthritis Care Res 1995 Mar;8(1):10-5.

Felson DT. Choosing a core set of disease activity measures for rheumatoid
arthritis clinical trials. J] Rheumatol 1993 Mar;20(3):531-4.

Felson DT, Anderson JJ, Boers M, Bombardier C, Chernoff M, Fried B, et al. The
American College of Rheumatology preliminary core set of disease activity
measures for rheumatoid arthritis clinical trials. The Committee on Outcome
Measures in Rheumatoid Arthritis Clinical Trials. Arthritis Rheum 1993
Jun;36(6):729-40.

Tugwell P, Boers M. Developing consensus on preliminary core efficacy endpoints
for rheumatoid arthritis clinical trials. OMERACT Committee. J Rheumatol 1993
Mar;20(3):555-6.

Sautner J, Andel I, Rintelen B, Leeb BF. Development of the M-SACRAH, a
modified, shortened version of SACRAH (Score for the Assessment and
Quantification of Chronic Rheumatoid Affections of the Hands). Rheumatology
(Oxford) 2004 Nov;43(11):1409-13.

64



(182)

(183)

(184)

(185)

(186)

(187)

(188)

(189)

(190)

(191)

(192)

(193)

(194)

(195)

Sautner J, Andel I, Rintelen B, Leeb BF. A comparison of the modified score for
the assessment of chronic rheumatoid affections of the hands and the
australian/canadian osteoarthritis hand index in hand osteoarthritis patients. Int J
Rheumatol 2009;2009:249096. Epub;%2009 Feb 10.:249096.

Kvien TK, Uhlig T. Quality of life in rheumatoid arthritis. Scand J Rheumatol
2005 Sep;34(5):333-41.

Chung KC, Pillsbury MS, Walters MR, Hayward RA. Reliability and validity
testing of the Michigan Hand Outcomes Questionnaire. J Hand Surg Am 1998
Jul;23(4):575-87.

Poiraudeau S, Chevalier X, Conrozier T, Flippo RM, Liote F, Noel E, et al.
Reliability, validity, and sensitivity to change of the Cochin hand functional
disability scale in hand osteoarthritis. Osteoarthritis Cartilage 2001 Aug;9(6):570-
7.

Lequesne MG, Mery C, Samson M, Gerard P. Indexes of severity for osteoarthritis
of the hip and knee. Validation--value in comparison with other assessment tests.
Scand J Rheumatol Suppl 1987;65:85-9.:85-9.

Rat AC, Coste J, Pouchot J, Baumann M, Spitz E, Retel-Rude N, et al.
OAKHQOL: a new instrument to measure quality of life in knee and hip
osteoarthritis. J Clin Epidemiol 2005 Jan;58(1):47-55.

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
Rheum 1989 Jan;32(1):37-44.

van der Heijde DM, van't Hof MA, van Riel PL, van Leeuwen MA, van Rijswijk
MH, van de Putte LB. Validity of single variables and composite indices for
measuring disease activity in theumatoid arthritis. Ann Rheum Dis 1992
Feb;51(2):177-81.

Akkasilpa S, Goldman D, Magder LS, Petri M. Number of fibromyalgia tender
points is associated with health status in patients with systemic lupus
erythematosus. J Rheumatol 2005 Jan;32(1):48-50.

Wolfe F, Michaud K. Severe rheumatoid arthritis (RA), worse outcomes, comorbid
illness, and sociodemographic disadvantage characterize ra patients with

fibromyalgia. J] Rheumatol 2004 Apr;31(4):695-700.

Clauw DJ. Assessing and diagnosing fibromyalgia in the clinical setting. J Clin
Psychiatry 2008 Nov 6;69(11):e33.

Goldenberg DL. Diagnosis and differential diagnosis of fibromyalgia. Am J Med
2009 Dec;122(12 Suppl):S14-S21.

Clauw DJ. Fibromyalgia: an overview. Am J Med 2009 Dec;122(12 Suppl):3-13.

Wolfe F. Stop using the American College of Rheumatology criteria in the clinic. J
Rheumatol 2003 Aug;30(8):1671-2.

65



(196)

(197)

(198)

(199)

(200)

(201)

(202)

(203)

(204)

(205)

(206)

(207)

(208)

Yunus M, Masi AT, Calabro JJ, Miller KA, Feigenbaum SL. Primary fibromyalgia
(fibrositis): clinical study of 50 patients with matched normal controls. Semin
Arthritis Rheum 1981 Aug;11(1):151-71.

Prodinger B, Cieza A, Williams DA, Mease P, Boonen A, Kerschan-Schindl K, et
al. Measuring health in patients with fibromyalgia: content comparison of
questionnaires based on the International Classification of Functioning, Disability
and Health. Arthritis Rheum 2008 May 15;59(5):650-8.

Carville SF, rendt-Nielsen S, Bliddal H, Blotman F, Branco JC, Buskila D, et al.
EULAR evidence-based recommendations for the management of fibromyalgia
syndrome. Ann Rheum Dis 2008 Apr;67(4):536-41.

Kellgren JH, Lawrence JS. Radiological assessment of osteo-arthrosis. Ann
Rheum Dis 1957 Dec;16(4):494-502.

Orstavik RE, Haugeberg G, Uhlig T, Mowinckel P, Falch JA, Halse JI, et al. Self
reported non-vertebral fractures in rheumatoid arthritis and population based
controls: incidence and relationship with bone mineral density and clinical
variables. Ann Rheum Dis 2004 Feb;63(2):177-82.

Orstavik RE, Haugeberg G, Mowinckel P, Hoiseth A, Uhlig T, Falch JA, et al.
Vertebral deformities in rheumatoid arthritis: a comparison with population-based
controls. Arch Intern Med 2004 Feb 23;164(4):420-5.

Dagfinrud H, Mengshoel AM, Hagen KB, Loge JH, Kvien TK. Health status of
patients with ankylosing spondylitis: a comparison with the general population.
Ann Rheum Dis 2004 Dec;63(12):1605-10.

Loge JH, Kaasa S. Short form 36 (SF-36) health survey: normative data from the
general Norwegian population. Scand J Soc Med 1998 Dec;26(4):250-8.

Massy-Westropp N, Rankin W, Ahern M, Krishnan J, Hearn TC. Measuring grip
strength in normal adults: reference ranges and a comparison of electronic and
hydraulic instruments. J] Hand Surg [Am ] 2004 May;29(3):514-9.

Haugen IK, Slatkowsky-Christensen B, Orstavik R, Kvien TK. Bone mineral
density in patients with hand osteoarthritis compared to population controls and
patients with rheumatoid arthritis. Ann Rheum Dis 2007 Dec;66(12):1594-8.

Guillemin F, Bombardier C, Beaton D. Cross-cultural adaptation of health-related
quality of life measures: literature review and proposed guidelines. J Clin
Epidemiol 1993 Dec;46(12):1417-32.

Brazier J, Roberts J, Deverill M. The estimation of a preference-based measure of
health from the SF-36. J Health Econ 2002 Mar;21(2):271-92.

Lillegraven S, Kvien TK. Measuring disability and quality of life in established
rheumatoid arthritis. Best Pract Res Clin Rheumatol 2007 Oct;21(5):827-40.

66



(209)

(210)

@11)

(212)

(213)

(214)

(215)

(216)

(217)

(218)

(219)

(220)

Escalante A, Haas RW, del R, I. Measurement of global functional performance in
patients with rheumatoid arthritis using rheumatology function tests. Arthritis Res
Ther 2004;6(4):R315-R325.

Chaisson CE, Zhang Y, McAlindon TE, Hannan MT, Aliabadi P, Naimark A, et al.
Radiographic hand osteoarthritis: incidence, patterns, and influence of pre-existing
disease in a population based sample. J] Rheumatol 1997 Jul;24(7):1337-43.

Chaisson CE, Zhang Y, Sharma L, Kannel W, Felson DT. Grip strength and the
risk of developing radiographic hand osteoarthritis: results from the Framingham
Study. Arthritis Rheum 1999 Jan;42(1):33-8.

Cicuttini FM, Baker J, Hart DJ, Spector TD. Relation between Heberden's nodes
and distal interphalangeal joint osteophytes and their role as markers of
generalised disease. Ann Rheum Dis 1998 Apr;57(4):246-8.

Hart D, Spector T, Egger P, Coggon D, Cooper C. Defining osteoarthritis of the
hand for epidemiological studies: the Chingford Study. Ann Rheum Dis 1994
Apr;53(4):220-3.

Jonsson H, Helgadottir GP, Aspelund T, Eiriksdottir G, Sigurdsson S, Ingvarsson
T, et al. Hand osteoarthritis in older women is associated with carotid and coronary
atherosclerosis: the AGES Reykjavik study. Ann Rheum Dis 2009
Nov;68(11):1696-700.

Kalichman L, Malkin I, Livshits G, Kobyliansky E. The association between
morbidity and radiographic hand osteoarthritis: a population-based study. Joint
Bone Spine 2006 Jul;73(4):406-10.

Niu J, Zhang Y, LaValley M, Chaisson CE, Aliabadi P, Felson DT. Symmetry and
clustering of symptomatic hand osteoarthritis in elderly men and women: the
Framingham Study. Rheumatology (Oxford) 2003 Feb;42(2):343-8.

Poole J, Sayer AA, Hardy R, Wadsworth M, Kuh D, Cooper C. Patterns of
interphalangeal hand joint involvement of osteoarthritis among men and women: a
British cohort study. Arthritis Rheum 2003 Dec;48(12):3371-6.

Thomas E, Wilkie R, Peat G, Hill S, Dziedzic K, Croft P. The North Staffordshire
Osteoarthritis Project--NorStOP: prospective, 3-year study of the epidemiology
and management of clinical osteoarthritis in a general population of older adults.
BMC Musculoskelet Disord 2004 Jan 13;5:2.:2.

Hochberg MC, Lane NE, Pressman AR, Genant HK, Scott JC, Nevitt MC. The
association of radiographic changes of osteoarthritis of the hand and hip in elderly
women. ] Rheumatol 1995 Dec;22(12):2291-4.

Mannoni A, Briganti MP, Di BM, Ferrucci L, Costanzo S, Serni U, et al.

Epidemiological profile of symptomatic osteoarthritis in older adults: a population
based study in Dicomano, Italy. Ann Rheum Dis 2003 Jun;62(6):576-8.

67



(221)

(222)

(223)

(224)

(225)

(226)

(227)

(228)

(229)

(230)

(231)

(232)

(233)

Jonsson H, Manolescu I, Stefansson SE, Ingvarsson T, Jonsson HH, Manolescu A,
et al. The inheritance of hand osteoarthritis in Iceland. Arthritis Rheum 2003
Feb;48(2):391-5.

Riyazi N, Meulenbelt I, Kroon HM, Ronday KH, Hellio le Graverand MP,
Rosendaal FR, et al. Evidence for familial aggregation of hand, hip, and spine but
not knee osteoarthritis in siblings with multiple joint involvement: the GARP
study. Ann Rheum Dis 2005 Mar;64(3):438-43.

Pattrick M, Aldridge S, Hamilton E, Manhire A, Doherty M. A controlled study of
hand function in nodal and erosive osteoarthritis. Ann Rheum Dis 1989
Dec;48(12):978-82.

Botha-Scheepers S, Riyazi N, Watt I, Rosendaal FR, Slagboom E, Bellamy N, et
al. Progression of hand osteoarthritis over 2 years: a clinical and radiological
follow-up study. Ann Rheum Dis 2009 Aug;68(8):1260-4.

Corti MC, Rigon C. Epidemiology of osteoarthritis: prevalence, risk factors and
functional impact. Aging Clin Exp Res 2003 Oct;15(5):359-63.

Jones G, Cooley HM, Stankovich JM. A cross sectional study of the association
between sex, smoking, and other lifestyle factors and osteoarthritis of the hand. J
Rheumatol 2002 Aug;29(8):1719-24.

Duruoz MT, Poiraudeau S, Fermanian J, Menkes CJ, Amor B, Dougados M, et al.
Development and validation of a rheumatoid hand functional disability scale that
assesses functional handicap. J Rheumatol 1996 Jul;23(7):1167-72.

Poiraudeau S, Lefevre-Colau MM, Fermanian J, Revel M. The ability of the
Cochin rheumatoid arthritis hand functional scale to detect change during the
course of disease. Arthritis Care Res 2000 Oct;13(5):296-303.

Kvien TK, Glennas A, Knudsrod OG, Smedstad LM. The validity of self-reported
diagnosis of rheumatoid arthritis: results from a population survey followed by
clinical examinations. J] Rheumatol 1996 Nov;23(11):1866-71.

Gilboe IM, Kvien TK, Husby G. Health status in systemic lupus erythematosus
compared to rheumatoid arthritis and healthy controls. J Rheumatol 1999
Aug;26(8):1694-700.

Gilboe IM, Kvien TK, Haugeberg G, Husby G. Bone mineral density in systemic
lupus erythematosus: comparison with rheumatoid arthritis and healthy controls.
Ann Rheum Dis 2000 Feb;59(2):110-5.

Orstavik RE, Haugeberg G, Uhlig T, Mowinckel P, Kvien TK, Falch JA, et al.
Quantitative ultrasound and bone mineral density: discriminatory ability in patients

with rheumatoid arthritis and controls with and without vertebral deformities. Ann
Rheum Dis 2004 Aug;63(8):945-51.

Uhlig T, Loge JH, Kristiansen IS, Kvien TK. Quantification of reduced health-
related quality of life in patients with rheumatoid arthritis compared to the general
population. J Rheumatol 2007 Jun;34(6):1241-7.

68



(234)

(235)

(236)

(237)

(238)

(239)

(240)

(241)

(242)

(243)

(244)

(245)

Steinbrocker O, Traeger CH, Battermann RC. Therapeutic criteria in rheumatoid
arthritis. ] Am Med Assoc 1949 Jun 25;140(8):659-62.

Ruchlin HS, Insinga RP. A review of health-utility data for osteoarthritis:
implications for clinical trial-based evaluation. Pharmacoeconomics
2008;26(11):925-35.

Pincus T, Esther R, DeWalt DA, Callahan LF. Social conditions and self-
management are more powerful determinants of health than access to care. Ann
Intern Med 1998 Sep 1;129(5):406-11.

Haugen IK, Slatkowsky-Christensen B, Lessem J, Kvien TK. The responsiveness
of joint counts, patient-reported measures and proposed composite scores in hand
osteoarthritis: analyses from a placebo-controlled trial. Ann Rheum Dis 2009 Jun
8.

Bijsterbosch J, Watt I, Meulenbelt I, Rosendaal FR, Huizinga TW, Kloppenburg
M. Clinical burden of erosive hand osteoarthritis and its relationship to nodes. Ann
Rheum Dis 2010 Apr 21.

Haugen IK, Slatkowsky-Christensen B, van der Heijde DM, Kvien TK.
Longitudinal associations between radiographic features of hand osteoarthritis
(HOA) and measures of pain and function. Ann.Rheum.Dis . 2010.

Ref Type: Abstract

Haugen IK, Slatkowsky-Christensen B, Mathiesen A., van der Heijde DM, Kvien
TK, Hammer H.B. The concordance of osteophytes assessed by clinical
examination, ultrasound and conventional radiographs in patients with hand
osteoarthritis (HOA) (accepted for poster EULAR 2010). Ann.Rheum.Dis . 2010.
Ref Type: Abstract

Haugen IK, Bijsterbosch J, Slatkowsky-Christensen B, Kvien TK, van der Heijde
DM. The construct validity of a modified OARSI system in radiographic hand
osteoarthritis (HOA) using Rasch analysis. Ann.Rheum.Dis . 2010.

Ref Type: Abstract

Dziedzic KS, Thomas E, Myers H, Hill S, Hay EM. The Australian/Canadian
osteoarthritis hand index in a community-dwelling population of older adults:
reliability and validity. Arthritis Rheum 2007 Apr 15;57(3):423-8.

Strand V, Crawford B, Singh J, Choy E, Smolen JS, Khanna D. Use of
"spydergrams" to present and interpret SF-36 health-related quality of life data
across rheumatic diseases. Ann Rheum Dis 2009 Dec;68(12):1800-4.

Dziedzic KS, Thomas E, Hay EM. A systematic search and critical review of
measures of disability for use in a population survey of hand osteoarthritis (OA).
Osteoarthritis Cartilage 2005 Jan;13(1):1-12.

Allen KD, Jordan JM, Renner JB, Kraus VB. Validity, factor structure, and clinical
relevance of the AUSCAN Osteoarthritis Hand Index. Arthritis Rheum 2006
Feb;54(2):551-6.

69



(246)

(247)

(248)

(249)

(250)

(251)

(252)

(253)

(254)

(255)

(256)

(257)

(258)

Allen KD, DeVellis RF, Renner JB, Kraus VB, Jordan JM. Validity and factor
structure of the AUSCAN Osteoarthritis Hand Index in a community-based
sample. Osteoarthritis Cartilage 2007 Jul;15(7):830-6.

Allen KD, Jordan JM, Renner JB, Kraus VB. Relationship of global assessment of
change to AUSCAN and pinch and grip strength among individuals with hand
osteoarthritis. Osteoarthritis Cartilage 2006 Dec;14(12):1281-7.

Kvien TK, Kaasa S, Smedstad LM. Performance of the Norwegian SF-36 Health
Survey in patients with theumatoid arthritis. II. A comparison of the SF-36 with
disease-specific measures. J Clin Epidemiol 1998 Nov;51(11):1077-86.

Gabriel SE, Crowson CS, Campion ME, O'Fallon WM. Indirect and nonmedical
costs among people with rheumatoid arthritis and osteoarthritis compared with
nonarthritic controls. J Rheumatol 1997 Jan;24(1):43-8.

Dahaghin S, Bierma-Zeinstra SM, Ginai AZ, Pols HA, Hazes JM, Koes BW.
Prevalence and pattern of radiographic hand osteoarthritis and association with
pain and disability (the Rotterdam study). Ann Rheum Dis 2005 May;64(5):682-7.

Dahaghin S, Bierma-Zeinstra SM, Reijman M, Pols HA, Hazes JM, Koes BW.
Prevalence and determinants of one month hand pain and hand related disability in
the elderly (Rotterdam study). Ann Rheum Dis 2005 Jan;64(1):99-104.

Zhang Y, Niu J, Kelly-Hayes M, Chaisson CE, Aliabadi P, Felson DT. Prevalence
of symptomatic hand osteoarthritis and its impact on functional status among the
elderly: The Framingham Study. Am J Epidemiol 2002 Dec 1;156(11):1021-7.

Clauw DJ, Witter J. Pain and rheumatology: Thinking outside the joint. Arthritis
Rheum 2009 Feb;60(2):321-4.

Wilder FV, Barrett JP, Farina EJ. Joint-specific prevalence of osteoarthritis of the
hand. Osteoarthritis Cartilage 2006 Sep;14(9):953-7.

Neame R, Zhang W, Deighton C, Doherty M, Doherty S, Lanyon P, et al.
Distribution of radiographic osteoarthritis between the right and left hands, hips,
and knees. Arthritis Rheum 2004 May;50(5):1487-94.

Haara MM, Manninen P, Kroger H, Arokoski JP, Karkkainen A, Knekt P, et al. -
Osteoarthritis of finger joints in Finns aged 30 or over: prevalence, determinants,
and association with mortality.(2):151-8.

Thaper A, Zhang W, Wright G, Doherty M. Relationship between Heberden's
nodes and underlying radiographic changes of osteoarthritis. Ann Rheum Dis 2005
Aug;64(8):1214-6.

Moe RH, Uhlig T, Slatkowsky-Christensen B, Kvien TK. A Multidisciplinary
Osteoarthritis Clinic: One Year Follow Up. Ann.Rheum Dis. 65 (suppl.11):655.
2006.

Ref Type: Abstract

70



9. Papers I - IV

71































<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




