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Definitions

Aesthetic discomfort An expression referring to how a person feels about their hand

Bio-psychosocial

Disability

Functioning

Hand osteoarthritis

Participation

appearance. ‘Aesthetic’ comes from the Greek word aisthetikos
meaning “sensitive, perceptive”, or from aisthanesthai “to perceive

(by the senses or by the mind)”, or “to feel” (1).

“A view that health and illness involve the interplay of biological,

psychological, and social factors in people’s lives” (2).

In this thesis used as an umbrella term for impairments, activity

limitations or participation restriction (3).

‘Function’ as used in this thesis is an umbrella term for Body
Functions, Body Structures, Activities and Participation, based on the
International Classification of Functioning, Disability and Handicap

(3) definition.

American College of Rheumatology criteria:

If a) and three of the following four are present: a) hand pain, aching,
or stiffness for most days of previous month, b) hard tissue
enlargement of two or more joints*, c) swelling in less than three
metacarpo-phalangeal joints, d) hard tissue enlargement of two or
more distal inter-phalangeal joints, e) deformity of at least one hand
joint*,

*Ten selected joints are the second and third distal interphalangeal
(DIP), the second and third proximal interphalangeal (PIP), and the

first carpometacarpal (CMC-1) joints of both hands (4).

Involvement in a life situation (3).
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Synopsis

Background

To be able to treat the patient with hand osteoarthritis (HOA) efficiently health professionals
are dependent on information regarding patient experiences, clinical experience and
research- based evidence. Overviews of existing scientific knowledge about non-
pharmacological and non-surgical treatments for hip and knee OA are available, but not for
HOA. There are outcome measures available for assessing functioning in hip and knee OA,
but no outcome measures for HOA are available free of charge in Norwegian. Knowledge

about disease impact in HOA compared to OA in other localizations is also limited.

Objectives

The overall objective of this thesis was to improve understanding about management,
clinical assessment and disease impact in HOA. This included the following objectives I) To
perform an overview of systematic reviews on the effect of non-pharmacological treatments
in HOA, II) To validate patient reported outcomes (PROs) for functioning in HOA and III)
To describe disease impact in patients with HOA compared to hip, knee and generalized

OA.

Methods
Methods used were I) a systematic literature review, II) concurrent evaluation of two

outcome measures for assessing hand function, and III) a cross-sectional study.

Results

I) There is insufficient high-quality evidence regarding non-pharmacological and non-
surgical interventions for HOA. IT) The Australian/Canadian Osteoarthritis Hand Index
(AUSCAN) and the Functional Index for Hand Osteoarthritis (FIHOA) are reliable and
valid instruments suitable for measuring physical functioning in HOA. IIT) OA patients
reported considerable levels of disease impact across localizations. Regardless of functional
impairments related to the primary OA localization, patients generally reported high levels

of impaired disease-specific functioning at other sites.
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1. Introduction

As far as I can remember I have had a special fascination for the functioning of the human

hand, probably influenced by my interest in the arts of music and painting.

During more than 15 years as a physical therapist within the field of rheumatology, patients
have taught me about their challenges related to rheumatic diseases. I have been especially
engaged in the care for patients with osteoarthritis, the most common joint disease, and
having seen many patients with severe disease consequences I was surprised that it was so
hard to find studies comparing the disease impact of the different localizations. In 2003 I
was very lucky to be a part of setting up the multidisciplinary OA clinic at Diakonhjemmet
Hospital after having been recruited by Professor Tore K. Kvien. The research-based
evidence about living with osteoarthritis was to our knowledge to a great extent based on
knowledge about knee OA. Seeing HOA patients referred to our clinic with various unmet

needs that many primary clinicians clearly had avoided addressing, surprised me.

Important factors for evidence-based practice are detecting and generating useful evidence,
and applying it in practice. When attempting to evaluate the effects of various treatments for
osteoarthritis, we were surprised by the relative paucity of research-based evidence for the
variety of treatments used in clinical care. When we wanted to evaluate hand functioning we
found only a few outcome measures for hand OA used in clinical care and none of them
seemed properly psychometrically tested. My curiosity was triggered, and I was eager to

explore these issues further.

12



1.1 Clinical aspects in hand osteoarthritis

Osteoarthritis (OA) is one of the most common musculoskeletal diseases, traditionally
regarded as a degenerative joint condition (5). According to the World Health Organization
(WHO), osteoarthritis is one of the ten most disabling conditions among people above 30
years (6). It is also suggested that osteoarthritis will be the fourth leading cause of disability
by 2020 (7). OA pathology affects the whole joint (8), and it can occur in any joint of the
body, but it is most frequently observed in hands, hips and knees. Prevalence and
diagnostics is dependent on the localization of OA and the diagnostic criteria used (9;10).
The focus of research on the hip and knee joint has resulted in more knowledge about OA
pathology and management, however in HOA there is still little research available (11).
There may be challenges in diagnosing OA because symptoms can be different according to
the joint localization affected (12), and the presence or absence of radiographic findings can

be confusing (13).

A group of experts in the field of HOA recently wrote an opinion paper after reviewing
research-based evidence about HOA, and concluded that more research is needed in the
field (11). One of the most needed future research agendas mentioned was that of outcome
measures in HOA, including the aspects of hand function. HOA has not been researched as
much as hip and knee OA; therefore there is less knowledge available about pathogenesis

and treatment for this type of OA (11).

1.1.1 Definition and criteria for classification of HOA

There are several existing systems for diagnosing osteoarthritis in practice, based on
radiographic, pathological or clinical findings as well as the opinion of a physician or
specialist (14). The international clinical criteria published by the American College of
Rheumatology (ACR) are frequently used in studies (4). According to these criteria, a
patient can be classified with HOA if hand pain, aching, or stifthess for most days of the
previous month is present, combined with signs like hard tissue enlargement, swelling,
and/or deformity (Table 1). It should be emphasised that these criteria are primarily

developed for classification of patients to be included in clinical trials and observational
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studies, and not as diagnostic criteria. The ACR criteria were based on a comparison
between patients with inflammatory arthritis and patients with osteoarthritis in specialist

care (15).

Table 1. The American College of Rheumatology criteria for the classification of hand

osteoarthritis (4)

Criterion Specification
Hand pain, aching, or stiffness Most days of the prior month
(Mandatory)
Hard tissue enlargement of two ~ * Second and third distal interphalangeal (DIP), the second
or more of 10 selected joints™* and third proximal interphalangeal (PIP), and the first

carpometacarpal (CMC-1) joints of both hands.

Swelling in fewer than three
metacarpo-phalangeal joints

Hard tissue enlargement of two
or more distal inter-phalangeal

joints
Deformity of at least one of 10 * Second and third distal interphalangeal (DIP), the second
selected hand joints* and third proximal interphalangeal (PIP), and the first

carpometacarpal (CMC-1) joints of both hands.

Radiographic definition

HOA is a clinical diagnosis, however the radiographic definition of OA is based on
pathophysiologic signs visible on radiographs (16). Conventional X-ray visualizes bony
tissue in two-dimensional pictures and is the most commonly used imaging modality for
confirming the clinical diagnosis (17). However, the use of other imaging methods like
Magnetic Resonance Imaging (MRI) and ultrasound (US) have also increased over the last
years, especially in research. The most commonly used radiographic criteria for HOA were
formulated by Kellgren and Lawrence (18). This is a global OA score from 0-4, on which
grade 2 or more indicates definite OA. When radiographs are normal, OA is graded 0; with
minute osteophytes, grade 2: grade 3 includes definite osteophytes; grade 3 joint space
narrowing, and grade 4 joint space narrowing and sclerosis of the subchondral bone. They
also published an atlas with example images which facilitate the reading. The random
population sample studied to develop these radiographic criteria was 54-64 years (19).
When presenting the radiographic criteria for HOA in 1963, Kellgren underlined that the
structural radiographic findings were only indirectly related to the disease osteoarthritis and

did not tell anything about symptoms or disability. Joint space narrowing in MCP joints was
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not included in the criteria for HOA because that feature is closely related to RA (20). It is
also suggested that MCP involvement in HOA is rare (21). The relationship between
radiographic and symptomatic OA is not strong. Radiographic OA is related to pain but the
degree of joint destruction is not strongly associated with the degree of symptoms (22). The
use of imaging in clinical care may also have adverse effects if used frequently without
symptomatology; however the radiation dosages in hand joints are small. Positive findings
on imaging may convince the individual that he or she has a disease even when features on
imaging are not relevant for their clinical condition (22). Some argue that radiography

should be used only when clinical diagnoses are uncertain (23).

Symptomatic definition

The definition symptomatic osteoarthritis is often used when both joint related symptoms
and radiographic signs are available (24). Knee OA is classified including radiography,
while HOA is classified without radiography according to the ACR criteria because
radiographs in HOA are less sensitive and specific than clinical examinations (4). It is
shown that individuals without OA symptoms can have severe joint destruction on
radiographs and that patients with OA symptoms can have normal radiographs (25).
Radiographic HOA has been more studied than symptomatic HOA (11), but individuals

with symptomatic HOA are those in need of treatment and thus seen in clinical care (16).

The prevalence numbers of symptomatic and radiographic HOA are different, for example
data from the Framingham study show that 40% of men and 58% of women have
radiographic HOA while of these only 8% men and 17% women have symptomatic HOA
(26). There is an association between radiographic signs and pain in HOA shown in a
systematic review, and the more severe the radiographic signs, the higher the chance of
reporting pain, but the magnitude of these associations vary (16). A clinical challenge is that
symptomatic HOA is dependent on the symptoms at the time point when the patient is
assessed, and it is well known that the symptoms in OA are characterized by fluctuations
(27;28).

Differential diagnosis of HOA
It has been suggested that diagnosing OA in clinical care generally should be based on
anamnesis and physical examination, and that radiography can be used to rule out

differential diagnoses or to confirm clinical findings. Differential diagnoses of OA are
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focused on excluding other diseases or sources of symptoms like referred pain, other soft

tissue conditions and somatisation (22).

The clinical signs of psoriatic arthritis (PsA) in the hand are very similar to HOA.
Enthesopathies are common in both diseases and the joints are painful and tender and
restricted in motion. A major local difference between the two is that finger joints in PsA
have more marked inflammation and oedema than osteoarthritic finger joints (29). The
CASPAR criteria are developed to diagnose PsA and include assessment of radiographic
differences to differentiate between the various arthropathies (30). Rheumatoid Arthritis
(RA) is a systemic inflammatory disease which is characterized by inflammation and
destruction of synovial joints, including the hand. The classification system for RA is
focused on ruling out other joint diseases (31). Haemochromatosis is a multisystem disorder
with increased iron storage. In the hand it commonly affects the MCP 2 and 3 (32) and is,

when the clinical signs are classical thus not often confused with erosive HOA (33).

Clinical criteria for hip, knee and generalized OA

There are various existing criteria for the classification of hip and knee OA. Well known
criteria for symptomatic hip and knee OA are the ACR criteria. Knee OA can be confirmed
if knee pain is present, age is above 38 years, and if there is morning stiffness and crepitus
located to the knee (34). Classifying hip OA can be based on hip pain combined with either
1) painful and restricted internal rotation > 15 degrees, morning stiffness <60 minutes, and
age above 50 years, or 2) internal rotation <15 degrees and erythrocyte sedimentation rate

(ESR) <45 mm/hour; and if no ESR alternatively: hip flexion <115 degrees (35).

There is no international agreement on criteria for generalized osteoarthritis. It has been
argued that OA in several joints can be more disabling than when fewer joints are involved
(36;37). The definitions used in studies include HOA only or HOA combined with knee,
spine or metatarso phalangeal (MTP) OA. Some of the different definitions of generalized

OA used in studies are presented in Table 2.
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Table 2. Different definitions for generalized OA used in the literature

Author, year Definition
Kellgren and Moore, 1952 (38) Heberden’s nodes or CMC-1 OA, or both
Loughlin, 1994 (39) Presence of Heberden’s nodes
Dougados, 1996 (40) Bilateral fingers or spinal OA and bilateral
knee joint affection
Cooper, 1996 (41) 2 or more joint groups affected below the

age of 47 years, or the involvement of 5 joint
groups above 60 years

Gunther, 1998 (42) Radiographic OA in two or more joint
groups
Kessler, 2000 (43) >2 PIP or DIP and at least one CMC-1
Min, 2005 (44) Radiographic OA in >2 joint sites
Carroll, 2006 (45) Heberden’s or Bochard’s nodes with PIP,
DIP, knee and MTP joint involvement
Zhang, 2008 (46) HOA and OA at other localizations

1.1.2 Functional consequences of osteoarthritis

The main topics in this thesis are clinical assessment, impact and management of functional
consequences of hand OA. The bio-psychosocial understanding of function as systematized
and described in the International Classification of Functioning, Disability and Health (ICF)
is therefore used as a theoretical framework for this thesis. The ICF was developed as
complementary to the International Classification of Diseases (ICD-10) and contains more
than 1450 categories of different health domains, providing a unified and standard language
for description of health and health-related conditions (3) to be used by all health
professions. It includes specified categories on different health domains, for example the
sensation of pain, structure of the hand, and work-related participation. The main health
domains are sorted according to Body Function and Structure, Activity and Participation,
Environmental and Personal factors (Figure 1). The Personal factors are not yet described in

detail by the framework.

According to ICF, the concept ‘function’ is an umbrella term for Body Functions, Body
Structures, Activities and Participation (47). This description includes disease impact
composed of factors such as physical functioning, stiffness, pain, fatigue, disease activity,
and psychosocial factors. When normal functioning of a body part is impaired, it can result

in disability, an altered capacity to meet personal, societal or occupational demands (48).
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Figure 1, International Classification of Functioning, Disability and Health (3)

Health
Condition
«—> .. «—>
Body Function Activity Participation
& Structure T T
A 4 y
Evironmental Personal
Factors Factors

The different localizations of OA vary according to anatomy, function, risk factors and
symptoms and thus impact function and clinical management (12). Several of the
consequences of HOA are location-specific like grip strength, fine finger movements and
aesthetic damage (12). Joint-related symptoms associated with osteoarthritis are pain,
stiffness, functional impairments (49), swelling, deformity and reduced health-related
quality of life (50). It has been shown in a longitudinal setting that OA symptoms captured
by patient reported outcome measures (PROs) on pain functioning can deteriorate or
improve at comparable rates (51) indicating that there is a relationship between the degree

of OA and symptoms.

Body structure
The hand consists of twenty-nine bones connected to each other by synovial joints,
ligaments and muscles and constitutes the functional unit of a hand. Hand movement

consists of complex series of muscular involvement including several joints. The main
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blood supply in the hand is originated in the brachial artery and the nerves involved are
nervus medianus, nervus radialis and nervus ulnaris (48). The biomechanical characteristics
of the saddle-shaped CMC-1 joint involve movements in multiple planes and little bony
stability. Hand gripping and pinching can transmit forces up to 13 times those affecting the
tip of the thumb (52), which may be a reason for the frequent involvement of this joint in

HOA.

The pathologic OA process is often referred to as a disturbed homeostasis of anabolic and
catabolic processes of the joint tissues (53). OA involves failure of the whole joint as an
organ (14). Research and new imaging strategies have shown that practically all local joint
structures of the OA joint are affected, even in early HOA (54). This has also been studied
in knee (55;56) and hip OA (57).

Changes in knee synovitis observed on MRI have been associated with changes in pain
severity, and extra-articular structures as ligaments and bursae are more common in

individuals with knee OA and knee pain than among individuals without pain (58).

The varying degree of radiographic findings in OA can be confusing (13), and the definition
or classification of OA affects prevalence numbers. The proposed radiographic
classification system for osteoarthritis based on joint space narrowing and osteophytes by
Kellgren and Lawrence 1957 (18) is still one of the most frequently used structural grading
systems in hand osteoarthritis (59). The ACR criteria are based more on clinical

observation.

In HOA enthesitis is also an early seen feature (60) as inflammation at the origin and
insertion of the collateral ligaments (61). A feature of early HOA is tender collateral
ligaments. MRI examinations in early HOA of the DIP and PIP joints have shown the
involvement of enthesopathies which possibly are involved in the location of bone disease
and nodules (29). Disruptions of the collateral ligaments have been associated with HOA,

however such disruptions are also more frequent in older persons (54).

Cartilage loss has traditionally been a well known sign of osteoarthritis (22). Cartilage is a-

neural and pain and cartilage loss is not strongly correlated with knee OA (27). Bone is
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more flexible and adapts better to stress than cartilage (22). Also, bone marrow lesions seem

to be related to pain in knee OA (62).

An inverse relationship has been reported between osteoarthritis and osteoporosis in the
lower limbs. This may be due to a higher peak bone-mass close to affected joints (63). This
finding may not be extrapolated to people with HOA, due to findings from a Finnish study
where both DIP and CMC-1 were associated with osteoporosis (64). A study on elderly
adults did not detect increased bone mineral density in HOA, but there were indications that

women with HOA had lower bone mineral density of the hip (65).

HOA is often associated with Heberden and Bouchard nodes (4). The presence of nodes has
been hypothesized as a sign of generalized OA (20). Nodules are visible and palpable lumps
usually located laterally related to dorso-lateral joint margins or central midline nodes. They
can be painful or asymptomatic, grow fast or slow, and theories suggests that they may
develop from osteophytes where there is little connective tissue to restrict their growth. The
DIP and PIP joints have little connective tissue except from thin capsules keeping the
synovium in its place, and thus less obstruction to nodular growth. Others believe that the
nodules are synovial cysts caused by capsular rupture, that the reason for location is caused
by low resistance from the capsule and extra-articular structures, and that the familial

incidence may be related to the inherited degree of strength of the connective tissue (66).

Several attempts have been made to divide OA into different phenotypes but few of these
have been convincingly confirmed genetically or in different populations (22). One subtype
often referred to in the literature is erosive disease. Erosions are common in OA and it has
been held possible that all subtypes of HOA are erosive (67). Individuals may have erosive
HOA if they fulfil the ACR criteria for HOA including radiographic erosions (68), and are
characterized by subchondral bone erosions and the infrequency of involvement of the
thumb base and the MCP II and III (69). Erosive HOA can be suspected when clinically
observing multiple erosions or ankylosis, especially in the DIP and PIP joints (69). There is
no agreement whether erosive OA is a separate disease, an aggressive form of generalized
OA or just a normal pattern of HOA (68;70). Erosive OA has been linked to inflammation,
and the ability to detect erosions has improved with the new imaging possibilities over the
last years. It is shown that MRI can detect up to four times more HOA erosions than

conventional roentgen (67).
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Body Function

The pain mechanisms in OA are not fully understood; many factors are involved in the pain
processes and perceived by the individual, all factors being captured in the bio-psychosocial
theory (22). Patients with hip and knee OA explain that they experience both a constant dull
type of pain and a more acute and unexpected type of pain that often is intermittent at early
stages of OA and more constant at later stages (27). Patients with hip and generalized OA
reported having higher mean pain scores than knee and HOA (n=25.589) in a study from

Italian general practice (71).

Muscular weakness and instability of the joint affected is often described as associated with
pain and disability (72). Patients with hip and knee OA have weaker muscular strength
around the affected joints (73;74), and strengthening exercises are one of the core non-
pharmacological treatments recommended for low limb OA (12;75); however data from the
Framingham study showed that a high maximum grip strength in patients with hand OA was
associated with an increased risk of OA in PIP, MCP and CMC-1 joints in men, and MCP in

women (76).

Grip and pinch strength seem to decrease with increasing degree of radiographic HOA (77).
Data from the Framingham study on elderly adults show that people with symptomatic
HOA had 10% reduced grip strength, and more physical impairments when writing and
handling small objects (Odds Ratio 3.49) than people without symptomatic HOA (78). This
may also impact HRQOL (50,79).

Movement restriction in osteoarthritis may be due to pain, thickening of the capsule or new
bone formation (21). Stiffness or tightening of the joints is typically observed in the
morning or after inactivity periods. The duration of stiffness after inactivity seldom lasts
longer than 30 minutes. Stiffness in OA has been linked to the presence of inflammation
(80), and reducing inflammation has been suggested to reduce stiffness (80). Swelling can
be a sign of synovitis or bony enlargement typical for the joint affected. Inflammation in
HOA has been found both in early and late stages of OA (81). In HOA swelling, deformity

and nodules are often described in a context of aesthetic damage (82).
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Another important symptom in OA related to Body Function is instability and ‘giving way’
(83;84). Instability in hip and knee OA is associated with registered falls (85), possibly
explained by muscular weakness. Muscle strength is more often affected around
symptomatic joints compared to non-symptomatic joints (86). In a 30 months prospective
study of women without radiographic OA at baseline, results showed that those who had
developed radiographic knee OA had on average borderline significantly (p=0.053) lower
knee extensor strength at baseline (87). An Icelandic study associated joint hyper-mobility
as measured by the Beighton criteria (88) to CMC-1 OA (89), indicating that hyperlaxity is
a risk factor for CMC-1 OA. Hyperlaxity has in another study been identified as a protector
against PIP OA (90).

People with radiographic HOA are at increased risk for knee and hip OA, and there are
indications that overweight persons with HOA have an even higher risk of knee OA (91).
Overweight is also a risk factor for HOA, indicating that the influence of overweight is not
purely biomechanical (92), but also may include for example fat metabolic distubances.
Biomechanical factors are important in weight bearing joints, but also in the hand when
approximation or movement occur as a result of contracting muscles when performing
various tasks (93). Radiographic HOA has been associated with higher BMI in a Finnish
population study (94;95).

Activity and Participation

Problems with functioning are often described related to the joints affected as gait problems
in lower extremity OA and fine finger movements such as picking up objects in hand OA
(82). HOA patients often describe activity limitations in performing tasks that require
considerable grip strength combined with twisting, like wringing clothes, and opening jars
and bottles (96).

Intensity of physical work in women has also been associated with HOA (94), and an
association between chopsticks use and HOA has been identified (97). A French nationwide
study showed that most patients (80%) with clinical hand, hip or knee OA report limitations
in daily activities compared to controls. These limitations included work, leisure and basic
tasks. As much as 64.4% of the employed patients had work limitations compared to 14.3%
of the controls (98).
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Personal Factors

Fatigue is another common symptom in OA (99) and can be described as an enduring
generalized tiredness (100). Fatigue has been reported to be important both in HOA and RA
(50), and in rheumatology care about 40% of patients with osteoarthritis report experiencing
fatigue, and this symptom has also been associated with work dysfunction and health status

(101).

Health-related quality of life

HRQOL is not directly covered by one of the dimensions of ICF, but is related to a
combination of them. Health-related quality of life captures physical and mental aspects
related to several of the ICF domains. It is reported that women with HOA in specialist care

have poorer HRQOL (SF-36) scores compared to controls (50).

Patients with OA report increased co-morbidities (71) and cardiovascular and gastro-
intestinal risks in these patients are increased (102). The evidence for an increased mortality
risk in patients with osteoarthritis can partly be explained by reduced physical activity, co-
morbidities and side-effects of medical treatment (103). A review of mortality in OA
independent of localization included seven studies of varying quality, and evidence of
increased mortality in OA compared to the general population was moderate (103). Hand
OA has been associated with cardiovascular mortality (94). A Finnish population-based
study of people above the age of 30 found an association between radiographic HOA and
death based on cardiovascular disease (Relative Risk 1.42; 95% CI 1.05 to 1.92) (94). There
are indications that this risk is higher in patients with OA than the normal population, but
lower than in inflammatory arthritis. The risk of death due to vascular disease has been
reported to be lower in patients with OA than people without OA, but significantly lower
than the risk in rheumatoid arthritis (104).

1.1.3 Pathogenesis

The aetiology of OA is unknown, and considered to be multi-factorial, as both genetic and
environmental factors influence the disease. The risk factors for both radiographic and

symptomatic OA increase with age. This can be related to increasing obesity, excess joint
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loading, instability or impaired neuromuscular joint protection. Female gender is also a risk

factor, especially after menopause, however the reasons for this is unclear (105).

The disease process in OA may relate to en error of the fine repair processes of the joint
structures. Macrophages in the synovial tissue produce pro-inflammatory mediators and
affect the balance of anabolic and catabolic processes of the cartilage (106;107). That OA
involves inflammation has been known for years (21;80). One study examined DIP joints of
diseased persons histologically and found that OA started with subchondral ossification
without observable cartilage destructions (108). Structural degeneration such as increasing
sclerosis and cartilage thinning (109), subchondral bone changes and synovitis (110) are

linked to the OA process.

New assessment and imaging methods demonstrate that OA involves the whole joint, not
just the cartilage (111), including changes of tissues around the joint such as musculature
and the nervous system (8;112). Structural joint changes such as osteophytes, cysts,
sclerosis and joint space narrowing can be detected by radiographs (14). Subchondral
sclerosis of the cortical plate can lead to deformation of the articular surfaces of the joint,
and has been associated with HOA progression. Sclerosis has been identified as developing

earlier in the disease course in the hand than in the knee (113).

1.1.4 Epidemiology

The exact incidence of HOA is difficult to determine and varies with the population studied
and the diagnostic methods in use (114). Radiographic, symptomatic and self-reported OA
are criteria commonly used in epidemiologic studies. The prevalence of clinical OA is
estimated to be about 12.1 among 25-74 year-olds in the USA (115), and in the general
population, prevalence of symptomatic HOA was 8% (105). Symptomatic HOA
significantly increases with age and the prevalence is higher in women than in men

(78;116). HOA has been reported to be more common in certain occupations (117;118).
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Self reported HOA

Numbers from Spain indicate that HOA following ACR criteria in the age group 60-69
years olds is 15.3%, for 70-79 years 23.9% and 17.3% in people above 80 (119). In Norway
self reported HOA among individuals aged 24-74 years is 4.3% (120).

Symptomatic OA

Symptomatic OA is often defined as the combination of radiographic HOA with symptoms
(78). To be classified as having HOA in the Framingham study, participants had to have
joint pain, acing or stiffness on most days and mark the symptomatic localization on a
schematic hand joint drawing. Prevalence of symptomatic HOA in people above 70 years
was 26.2% in women and 13.4 in men (78). A study of persons from the general population
in Greece found symptomatic HOA to be about 2%, among the less frequent in prevalence
studies (121). In another study from the USA, disabled women above 65 years fulfilling the
ACR criteria for HOA were 23% (122). A study from Italy indicates that HOA is present in
15.3% of persons above 65 years (123). Prevalence of symptomatic PIP and DIP HOA in
Chinese was 5.8% in women and 3% in men, however numbers from the USA indicate
12.7% in men and 25.6% in women (124). In another population-based study from the USA
prevalence of symptomatic HOA above 60 years was 8%. Women had more CMC-1 OA
deformity than men (105). Age adjusted CMC-1 OA has been reported to be about twice as

common for women (15%) as for men (7%) (95).

Radiographic OA

There are different radiographic scoring and grading systems (59). A literature review
identified 21 different definitions of radiographic HOA. The Kellgreen and Lawrence
scoring system was used in 80% of the studies reviewed. Prevalence of radiographic DIP
OA (defined as one or more DIP joint with Kellgren Lawrence grade 2 or more) in a Dutch
population has been reported to be up to 76% in women and 64% in men, more prevalent
than hip or knee OA (125). In another Dutch population aged 55 years and above, 67% of
women and 54.8% of men had radiographic HOA (9). A study comparing Chinese and US
American women and men found a lower prevalence of radiographic DIP and PIP OA in the
Chinese population (47% women and 44.5% men, and USA 85% women and 75.2% men)
(124). In a Danish study of people above the age of 45, 21% had CMC-1 osteophytes on
radiographs (126). Several studies have indicated a higher prevalence of radiographic OA in
women than in men (95;127;128).
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1.1.5 Risk factors

Several modifiable and non-modifiable factors contribute to the risk of osteoarthritis,
including age, gender, genetics, behavioural influences, obesity, injury, poorer muscular
strength and occupation (10;129). Most patients are aged 55 years or older and the disease
increases in prevalence with increasing age (114). Risk factors in OA can be divided into
the different domains Body Function and Structure, Activity and Participation,

Environmental and Personal Factors.

Body Function and Structure

Data from the Framingham study of people aged 71 years and older show that people with
symptomatic HOA perform more poorly on maximum grip strength than those without
HOA (78). However, high muscular strength in HOA may increase risk of CMC-1 OA and
MCP (76) contradictory to the effect of quadriceps strength in knee OA (14). The

mechanisms for these associations are not yet fully understood.

Hip dysplasia (130) and varus malalignment in the knee (131) increase the risk of OA. In
HOA the saddle formed CMC-1 allows little bony stability, and forces affecting the thumb
during use are high and may be a reason contributing to the frequency of CMC-1 joint

affection (52).

There are suggestions from population studies that a higher bone mineral density (BMD)
may protect against OA development (132). Women with HOA seem to have lower BMD
than those without HOA (65). And it has been suggested that women with HOA have an
increased risk of developing hand osteoporosis (133). Cross-sectional studies have also

suggested that high BMD is associated with increased OA prevalence in HOA (134;135).
Chondrocytes are sensitive to vitamin D. There are indications that an optimal level of

vitamin D intake can protect against hip and knee OA progression (136;137), but there is a

lack of such information for HOA.
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Activity and Participation

Work-related factors have been reported to affect the incidence of HOA (138). Repetitive
tasks like pinch grip of the hand may influence OA (139). But there is no agreement
whether the dominant hand is more at risk for OA than the non-dominant hand (140;141).

Injury has been known to predispose knee OA (14), and hypermobility may increase the risk
of developing CMC-1 joint OA (142).

Personal factors

Age is an important risk factor in HOA (125), and with an increasingly aging population
more individuals will get the disease (143). The associations between aging and OA can be
influenced by factors like obesity, injury or work-related stress affecting joint
symptomatology decades later than the exposure to the stress, possibly related to the

summation of exposure to risk factors.

Overweight and obesity increases the risk of HOA (94;95;126). It has been shown that
weight loss when overweight can reduce the risk of knee OA (144), and there are
indications that the amount of weight loss is related to a reduction in OA symptoms (50).
This has to our knowledge not been studied in the hand, thus it is still unclear whether

weight reduction in HOA is associated with a symptomatic improvement.

Gender is an important factor; symptomatic HOA is generally more frequent in women. In
the Framingham study 26.2% of women and 13.4% of men above 70 years had HOA (78).
Hormones may play a role in the development of OA, as suggested by studies showing an
increased incidence of OA after menopause in women. It is also supported by the suggested
decreased OA incidence and prevalence when taking oestrogen pills during menopause
(145), however these findings from cohort studies on knee OA are not consistent (146). A
study on Chuvashian women reported a negative association between age at menopause and
radiographic HOA, and the younger at menopause, the greater the OA risk (147). Other
studies have not identified the risk of being young at menopause for hip (148) or hand (149)
OA. The role of female hormones has been hypothesized as important but evidence is still
unclear (150). An Italian population-based study identified musculoskeletal disease in
general to be significantly more common in women than in men, and the most common

musculoskeletal disease was peripheral OA (151).
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A family history of osteoarthritis may contribute to the risk of osteoarthritis (46). Genetic
factors have been reported to contribute about 30-65% of the risk of radiographic HOA
(152;153) and that radiological DIP osteophytes have positive predictive values for
radiological hand and knee OA (154). The influence of genes on radiographic OA of the
hand, hip, knee and discus degeneration has been examined in one study. The authors
concluded that there is a strong genetic influence on radiographic HOA and degenerative
discus disease (155). A HOA sibling study showed that radiographic HOA was more
strongly associated with knee (51%) than hip OA (25%) (156). Another study included
siblings with OA at different sites (40 -70 years). The most common combination of HOA
(ACR criteria) with other localizations was spine-hand (59%) and hand-knee (25%) (157).
In a UK study, siblings of patients with severe knee OA were at a higher risk for developing
radiographic knee OA than controls (158;159). Another aspect of this is the presence of
Heberden nodes that may increase the risk for knee OA threefold. The presence of Heberden

nodes is also associated with knee OA progression (160).

Twin studies from the UK have shown that some genotypes can increase the risk for
radiographic HOA threefold (12), and OA has been shown to be inheritable for all joint
localizations, however evidence for predicting which joints should be affected based on
genetic factors is lacking when comparing individuals with radiographs of the hand, hip and

knee joints (161).

There is conflicting evidence for the role of ethnicity in OA: one study suggested that there
were no differences in prevalence (162), another that Afro-Americans had hip OA 35%
more frequently than whites (163). In HOA symptoms have not been strongly associated

with ethnicity (164).

There is little high quality knowledge about risk factors related to HOA alone, this has been
more frequently studied in other OA localizations. Knowledge about the contributions of
risk factors and whether they can be altered is important (165), however the role of the
different potentially relevant bio-psychosocial factors is not yet optimally researched in
HOA. Thus, one could think of a number of factors which contribute to the development of

HOA (Figure 2).
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Figure 2. Factors associated with HOA development
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1.1.6 Development over time

Pain and structural changes in OA are weakly associated, and predictive studies have
assessed the progression of structural change and symptoms over time (8). The development

of OA is dependent on various factors (Figure 2).

Symptomatic and radiographic progression of HOA over two years has been assessed. Only
about half of the included patients completed the study. Self reported pain increased in 50%
and decreased in 29.7%, and function increased in 52.9% and decreased in 35.5%. The

mean magnitude of change (Standardized Response Mean, SRM) was 0.25 for pain, 0.23 for
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function, 0.35 for osteophyte score and 0.34 for joint space narrowing. Mean scores for
pain, function and radiographic features deteriorated over two years, radiographic

progression being more responsive than self-reported pain or function (51).

Dieppe et al followed 500 patients with hip, knee and hand OA recruited from specialist
care for eight years. They found that 6.3% reported improvement and 17.2% deterioration
on pain and patient global change. The patients with knee OA and knee OA combined with
HOA had worse follow-up outcomes (166).

There is not much evidence for the effect of postponing or avoiding surgery, however one
small non-randomised study is published. Of thirty-three patients waiting for thumb base
surgery for their OA complaints, 70 percent (n=23) indicated that they were improved after
trying pharmacological and non-pharmacological treatments and no longer desired surgery.

At seven years follow-up only two of the 70% refusing surgery were operated (167).

The presence of HOA is suggested to increase the risk for osteoarthritis at other
localizations (91), including the risk for future hip or knee OA. Progression of knee OA is
associated with progression in spine and hip OA (168), and in knee OA risk factors for
progression can be located to bone marrow lesions, meniscal disease and joint malalignment
(169;170). It is shown that many patients with knee OA remain stable over time for long

periods of time (171).

Factors that could possibly modify HOA symptomatology are often not sufficiently tested in
clinical care. People with hand limitations rarely consult their general practitioner, and are

not frequently referred to physical or occupational therapy (172;173).

In sum, there are indications that symptomatic HOA can become asymptomatic, deteriorate
or remain unchanged over time. Pharmacological and non-pharmacological treatment can
possibly alter the disease course in severe HOA, but unfortunately only few patients with

hand OA are offered non-pharmacological care.
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1.1.7 Disease impact in HOA compared to other localizations

OA of the different localizations differs in anatomy, function and risk factors and the
response to the same intervention may vary between the sites. Therefore different
recommendations exist for hip, knee and HOA (12). Risk factors vary in strength for the
different OA localizations, i.e. the role of BMI is strong for knee OA, and female gender has
a stronger bias for knee than hip OA (22). When managing and developing interventions for
people with OA, it is important to know to what extent disease impact is affected by the
different localizations. At the beginning of this study, little information about disease impact
in HOA compared to hip, knee and generalized OA was available, and only one
international recommendation for managing HOA had been developed (12). A few studies

have assessed the differences between localizations in single factors (Table 3).

Body Function and Structure
The AMICA study from Italy compared patients with hand, hip, knee and generalized OA
with respect to pain. They found that the median pain on a visual analogue scale was higher

for patients with hip and generalized OA than for patients with hand and knee OA (71).

A Norwegian population-based study found that obesity (BMI>30) was associated with
knee (OR 2.81) and hand (OA 2.59) but not hip (OR 1.11) OA (92). A study from Germany
(174) assessed overweight in patients elected for hip and knee joint surgery grouped into
hip, knee and generalized OA; and compared them. They found that overweight was
strongly associated with knee OA, but not with hip or generalized OA.

Activity and Participation
HOA has in one study been associated with difficulties performing daily activities both in
upper- and lower-extremities. As a result of this finding, authors have suggested including

assessment of functioning at other localizations than the diagnosed OA (164).
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Table 3. Studies on contributors to disease impact of hand, hip, knee or generalized OA

Author, year

Comparisons

Results

Bijkerk, 1999 (155)

The influence of genes on
radiographic OA of the hand,
hip, knee and discus

Authors conclude that there
is a strong genetic influence
on radiographic HOA and

degeneration. degenerative discus disease
Sturmer, 2000 (174) Obesity in hip, knee or Overweight is strongly
generalized OA associated with knee OA, but

not with hip and generalized
OA

Cimmino, 2005 (71)

Pain in hand, hip, knee OA
in general practice

VAS pain was significantly
higher in the hip and
generalized disease groups
compared to knee and HOA

Grotle, 2008 (92)

Effect of obesity (BMI >30)
10 years population based
study

Obesity was associated with
knee OA OR 2.81, HOA
2.59 but not hip (OR 1.11)
OA

Elliott, 2007 (164)

Comparing assessed, self-
reported and performance
based functioning in HOA

Symptomatic HOA is
associated with impaired
lower extremity performance

1.1.8 Evidence-based treatment

The burden of OA is expected to increase, possibly due to an increasing proportion of

elderly (7), less active (175) or obese (176) individuals. Due to the increasing number of

people with OA, there is a need for evidence-based information about how to assess, treat

and live with the disease (7;11;143). Prospective studies have generated knowledge about

how OA progresses over time within various groups, but it is not clear whether the group

progression is affected by a few fast-progressing patients. Another argument relevant to this

is also the low proportion of OA patients who are in need of joint replacements (22).

Evidence-based knowledge

Evidence-based practice combines knowledge from clinical experience, patient knowledge
and scientific research (177), and includes using the best currently available research-based
evidence in deciding about the care of patients (178). It can be defined as “the

conscientious, explicit and judicious use of current best evidence in making decisions about
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the care of individual patients” (179). Research-based evidence is a part of evidence-based
clinical reasoning, and is available at different levels; through published primary studies,
narrative or systematic reviews, or overviews. Reviews sum up evidence from primary
studies and overviews sum up evidence from systematic reviews. Narrative reviews are not
as systematic or transparent as systematic reviews, and the criteria for avoiding bias are
lower (180). Systematic reviews use predefined criteria for evaluating the evidence, and
sum it up systematically, but narrative reviews often lack descriptions of systematic
methods used and sum up qualitatively (180). Guidelines or recommendations use evidence

from all knowledge levels.

Evidence-based medicine implies systematically examining the evidence, following a
transparent, pre-set methodology and applying it to clinical practice (181). This process
includes a judgement about the hierarchy of evidence used in the medical literature, which
considers overviews as the highest quality data available (178). Some argue that the top of
the evidence hierarchy should consist of systems continuously updated with the latest
research-based evidence: below this level are treatment recommendations, overviews,
systematic reviews, and at the bottom of the hierarchy are primary studies. The higher up in

the hierarchy, the less chance for challenges to validity (182).

There are various systems developed for assessing quality of studies based on the questions
whether and to what extent we can trust the results. Search strategy, design and validity of
included studies like the Jadad scale (183), and methods for combining, analyzing and
reporting results in reviews and overviews can be assessed based on different methods like

GRADE (184) or AMSTAR (185;186).

Being up to date with the results of primary studies is time-consuming, and results of
primary studies can be conflicting. Systematic reviews summarize the best available
evidence within a topic using transparent methods, comprehensive literature searches, rating
of data quality and interpretation of graded results (180). As systematic reviews are often
narrow, focusing on one aspect of a topic, overviews include results from systematic
reviews summarizing a wider perspective on the evidence available. Therefore overviews

may be more easily accessible and more feasible for the clinician and health care politician.
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Treatment recommendations

Treatment recommendations are developed based on different formats; some include
research evidence and clinical experience, and others include opinions and patient
experiences. The European League Against Rheumatism (EULAR), ACR and Osteoarthritis
Research Society International (OARSI) have developed recommendations for treating OA.
Available treatments include pharmacological, non-pharmacological and surgical care, and

are mainly aimed at alleviating symptoms.

EULAR has developed specific evidence-based recommendations for HOA (12) based on
systematic reviews of research-based evidence and expert opinion. They state that the
management of HOA should include both pharmacological and non-pharmacological
treatments, is mainly aimed at alleviating symptoms and should be individually tailored.
Based on a multidisciplinary consensus providing joint protection, education and hand
exercises with thermotherapy and CMC-1 orthoses is recommended in the non-

pharmacological treatment of patients with HOA.

Exercise improves pain and function in hip and knee OA and is recommended by the
OARSI (75), but in hand OA, exercise has been studied combined with patient education
compared to a group that received patient education in the format of RCT only (187). There
was no published high quality study on HOA exercises alone, so the combination of patient

education and exercise was recommended by the EULAR for the management of HOA (12).

Evidence-based management is dependent on many factors, especially the extent to which
medical doctors, health professionals (188) and patients (189) adhere to research-based
evidence and guidelines. Non-optimal adherence to recommendations for OA management
(190-192) is frequent among health professionals. It has been reported that patient
information needs are not optimally met (193;194). Many patients do not receive
recommended interventions (195), and patients often lack a correct perception about their
disease (196). A lack of knowledge about the disease can influence adherence to treatment
(197). Another major barrier to the success of implementing recommendations in hip and
knee OA has been identified as the continuous change in evidence and recommendations
over time (188). It is suggested that only about 90% of a guideline’s content remains correct
after three years (198). The literature on adherence in health care in general is extensive

(199) and beyond what is addressed in this thesis.
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Some argue that resources should be used on implementation of already existing
recommendations rather than developing new ones. An overview detected 34 clinical
treatment and diagnostic recommendations for osteoarthritis published between 1993 and

2005, many of them overlapping in content (200).

Evidence from systematic reviews

Clinicians are asking for summaries of the evidence supporting treatment recommendations
(189). Systematic reviews are based on clearly formulated questions that use systematic
methods to search for, select, and assess relevant research (201). The quality of evidence
from systematic reviews can be graded, and the quality can indicate to what extent one can
believe that the estimated effect is true, and to what extent it is likely to change if new

studies are added to the evidence base (184).

Non-pharmacological treatment

Due to the increasing proportion of patients with osteoarthritis, there is a need for effective
non-pharmacological treatments to be developed (202), especially because there are no

effective disease modifying drugs available(203).

A systematic review of pharmacological and non-pharmacological therapies in 2005
detected only few published RCTs on HOA. These were of low quality, among other factors
due to the lack of standardized outcome assessments (204). Systematic reviews about non-
pharmacological therapies for HOA available at the initiation of this thesis are shown in
Table 4. Splinting and exercise for CMC-1 OA has been combined in different studies.
Towheed et al found that there was some evidence for yoga, splint, spa and occupational
therapy for HOA (204), and systematic review on laser therapy in HOA included one study
where laser therapy was not superior to placebo for improving pain, stiffness or function

(205).
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Table 4. Systematic reviews including non-pharmacological therapies for HOA at the

beginning of this project

Author, year Inclusion Conclusion
Towheed et al., 2005 31 RCTs on Some evidence: CMC-1 splint, yoga, spa
(204) treatments and occupational therapy
Zhang et al., 2007 (12) 309 studies on  Recommend: joint protection,
treatments thermotherapy, exercise, CMC-1 splint
Brosseau et al., 2007 (206) 7 RCTs Low level laser for HOA
(Withdrawn)
Egan, Brosseau, 2007 7studies, CMC-1 splint “may help relieve pain”
(207) varying design

Evidence from primary studies

Keeping updated on results from primary studies is time-consuming. But as systematic
reviews and overviews exist, one can limit updating to searching for newer trials from the
years after the existing review included their systematic search. Studies of non-
pharmacological effects in HOA are up until now best answered by RCTs (208). This type
of trial can be used as guidance where there is doubt about the most optimal (or harmful)
treatment (179). There are results from RCTs on efficacy of different interventions for HOA

like yoga, joint protection and exercise (Table 5).

Two studies not included in the systematic reviews were about yoga and exercise. Yoga has
been examined in 25 patients with a method difficult to understand from the article, but the
authors state that it can improve HOA pain (209). Different exercise regimens combined
with CMC-1 splints were assessed in 40 patients with HOA. Neither regimen was superior

to the other (210) but after 6 weeks both groups improved on pain, strength and function.
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Table 5. Management of HOA, non-pharmacological studies

Author, year

Comparisons

Results

Garfinkel, 1994

Yoga RCT crossover design,
11 men/14 women, method

Authors state that yoga has
promising pain relief

is difficult to understand,
high dropout percentage

Buurke, 1999 RCT crossover design n=10
examined three different

CMC-1 splints

No difference in pain, but
patient preferences varied
between the splints

Stamm T, 2002 Modest benefit of
combination of joint

protection and exercise

RCT Joint protection
education and exercise
compared to information
leaflet (n=40), 3 months
follow-up

Weiss, 2004 The effect of two different “Both pain and function
CMC-1 splints, custom made were improved by
or prefabricated, n=25. splinting...”

Wajon, 2005 RCT, 2 types exercise Neither regimen superior to
regimen + splint for CMC-1  the other

OA, 6 weeks, n=40,

Relevant non-randomised trials

Interviews with OA patients have indicated that exercise (55.7%) and the use of assistive
devices (29.6%) are common self-management methods (211). One study was detected that
was not included in any of the reviews above. A pre-post test study of 55 persons with HOA
who received training and strengthening exercises three times a week indicated that grip
strength had the potential to increase and pain decrease during a two-year follow-up period

212).

Pharmacological treatment

At present there are no effective disease-modifying interventions available (213), and
treatments are aimed at improving pain and function (112). Several attempts to disease
modification in OA have been tested, however it is not certain that a reduction of structural
damage would equal symptom relief and improve quality of life. Whether structural damage

is the main cause of OA symptoms is unclear (22).

The EULAR guidelines for the treatment of HOA recommend paracetamol as the first line

drug, and NSAID if the response to paracetamol is unsatisfactory or if there are signs of
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inflammation. Intra articular injections of corticosteroids can also be applied. Opioids are
recommended when all other pharmacological treatment options have failed (12). Evidence
for the effect of pharmacological treatments in HOA is often based on studies of patients
with knee OA.

There is evidence that non-steroidal anti-inflammatory drugs (NSAIDs) and cyclogenase-2
(COX-2) inhibitors are more effective for treating hip and knee OA pain than paracetamol,
and more patients preferred COX-2 to the other compounds (214;215). However, COX-2
has been reported as inducing a high risk of cardiovascular disease (216). This, in addition
to the increased risk of gastrointestinal, cardiovascular and renal complications associated
with the use of NSAIDs (217;218) makes pharmacological options for optimizing pain

control especially challenging.

EULAR (12) and NICE guidelines (219) recommend trying topical NSAIDs before oral use.
The topical NSAIDs where the active compounds are absorbed locally by the skin have
lower plasma concentrations than when orally administered. The evidence of effect of the
topical NSAIDs is not convincing (220). There is evidence that oral NSAIDs are more
efficient than topicals (221). Topical capsaicin can reduce pain and tenderness in OA (222)
and is recommended for use on HOA. High quality consistent independent studies on the

effects of glucosamine and chondroitin are lacking (12).

Intra-articular injections are also used to treat OA. Hyaluronic acid is costly but has shown
efficiency in knee OA with a possible pain reduction of up to 4 months, and corticosteroid
injections can reduce knee pain for 4-8 weeks (223-225) but not convincingly in thumb base

OA in a placebo controlled RCT with 40 patients (226).

Surgical treatments

Surgery in OA is most commonly applied in hip and knee OA. It has been suggested that
when patients with hip and knee OA have constant pain, indicating advanced structural
disease, surgery in the form of joint replacements may be indicated (27). Others argue that
surgery should be considered when the non-pharmacological and pharmacological core
approaches have failed (75;219). The EULAR guidelines for treatment of HOA recommend
surgical examinations in patients with severe OA where other pharmacological and non-

pharmacological treatments have been considered (12).
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Surgery is available in HOA, and various methods are in use. The most commonly
recommended procedures studied are trapeziectomy, trapeziectomy with interpositional
arthroplasty, ligament reconstruction, trapeziectomy with ligament reconstruction and
tendon interposition, and joint replacement. A Cochrane review has assessed the effect of
surgery on pain and function and found that none of the five surgical methods above were
superior to the others (227). Joint prosthesis is also possible in hand joints (228;229). Joint
replacement has been rated among the most effective interventions for severe hip and knee

OA (8).

1.1.9 Philosophy of science

Positivism

Fundamental positivism acknowledges that there is a reality of existence that can be studied
and believed to be true, assuming that reality exists also when it is not observed. Methods
for collecting information about reality within positivism can be hypothetic deductive and
include systematic procedures for observation and the use of statistical analyses typical for
quantitative research. Quantitative, often numeric, empirical observations are used to

understand and explain different phenomena within this tradition (230).

The quantitative approach to get an overview on RCT-based evidence for non-
pharmacological and non-surgical treatments for OA based on RCTs includes hypothesis
testing, assessment of quality and summarizing results. Assessing outcome measures for
functioning in hand osteoarthritis is a quantitative approach within the same tradition,
especially inspired by Galilei who introduced the thought of measuring what could be
measured to make the yet not measurable measurable (231). Describing and comparing
quantities of disease impact in patients with HOA is also a quantitative explorative approach
using the hypothetic deductive approach inspired by Karl Popper’s falsification theory
(232).

Bio-psychosocial theory

The project is influenced by a bio-psychosocial way of thinking introduced by the medical

doctor Engel in 1977 (233). Bio-psychosocial can be explained as: “A view that health and
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illness involve the interplay of biological, psychological, and social factors in people’s
lives” (2). It is assumed that all factors are affected and can affect a person’s health. Bio-
psychosocial theory assumes that people, behaviours and the reasons for behaviour are
complex. Important biological factors can be genetic (inherited materials and processes);
physiological factors can be organs, cells and structural defects; and psychological factors
can be self-efficacy, cognition, emotions and motivation; and social factors are those of
family and friends as well as the societal and health care systems (2). The ICF is based on
bio-psychosocial theory. In this PhD project, Body Function, Structure, Activity and
Personal factors were addressed, whereas Participation and Environmental factors were not
included. Study I and IT addresses the outcomes function, pain and stiffness specifically,

while study III additionally studies Personal or other factors not yet classified, like HRQOL.

OA is a chronic disease, characterized by complex biological, psychological, pathological
and environmental mechanisms. The philosophy of understanding, treating and measuring
functioning in patients with OA needs a wider than a pure biomedical perspective. For
example, explaining the level of pain as pure nociception arising from the affected joint
makes it difficult to understand why people with similar levels of joint affection have very
different levels of pain. Qualitative interviews have shown that OA and its consequences are
greatly affected by the patient herself, and Personal factors like control and negative

emotions (234).

The needs of people with OA change throughout the life span. Parallel to the impact of the
condition, bio-psychosocial systems change with time and the biological factors can be
influenced by age which again can influence physiological decline. Similarly, personal
cognitive factors may also play important roles to health behaviour, i.e. knowledge and
health cognition can affect health-related action. Health-related cognition and behaviour can
also change during a life span development as social relationships change over time. For
instance, the role of being a son or a boyfriend demands different skills and actions than
being a great-grandfather. People are also affected by their life span roles attached to
education, employment or retirement (2). These differences are important to help understand

disease impact, function and health behaviour in people with OA.
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Pain theory

One of the most important symptoms in HOA is pain. It can be explained as an unpleasant
sensory and emotional experience associated with actual or potential tissue damage, or
described in terms of such damage (235). It thus includes a complex sensory and emotional
experience, perceived and described by an individual (236), and can be captured by the bio-
psychosocial model. It includes the pain mechanisms in the format of an updated gate-
control theory by Melzack and Wall from 1965 (236). This theory explains nociceptive and
neuropathic mechanisms of the peripheral and central nervous system (236-238).
Nociceptive stimuli from the innervated joint structures (except from the cartilage which is
a-vascular and a-neural) are potential sources of OA pain. Structures with good nerve
supply are capsule, synovium, ligaments, bone and musculature (22). The pain process can
be explained as nociceptive stimuli ascending along the spinal cord up to the brain, where it
can be inhibited or facilitated and perceived. The brain sends a response to the spinal cord
where the noxious stimuli can be modulated. Central nociception and dys-regulation can
also generate pain through the central nociception. Local cell destruction or inflammation
can sensitize nociceptors and increase sensitivity by lowering the thresholds of pain. Long-
lasting pain states are often characterized by enhanced pain perception (hyperalgesia), and a
condition where normal stimuli become painful (allodynia) (22;239). Central sensitization
can be explained by a hyper-response to prolonged or repeated periods of noxious stimuli
and increased thresholds of pain transmission(239). Peripheral pain sensitization may be

relevant in HOA pain (240).

The perception of pain can be modified by the cognitive and affective state including
Personal factors of the individual (22). This theory takes into account that OA pain can be
modulated not only by affecting noxe and inducing other competing stimuli, but also by
addressing the perception of pain by the individual. This way many of the non-
pharmacological and non-surgical interventions may help to modulate pain in HOA. The
theory opens up for the possibility that a purely educational intervention can reduce HOA

pain.
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1.2 Assessments in HOA

1.2.1 Patient reported outcomes (PROs)

In addition to the value of capturing the patient perspective, there are some questions only
patients themselves can answer, such as the degree of pain (241). The simplest form of
patient reported outcome measure (PROM) consists of one question, for example a simple
visual analogue scale (VAS) or numeric rating scale (NRS). Numerous items assessing
single characteristics are often combined into a total or composite score (242). Transforming
a final score and comparing it to standard or population norms can make comparisons across
diseases and populations possible, for example as for HRQOL (243). When PROs are

developed they are subject to testing such as reliability, validity and responsiveness.

Reliability

Reliability reflects the error of measurement and the actual stability of repeated measures in
stable study subjects. It includes, for example, measurement error, expected variability,
interclass correlation (ex. Pearson correlation coefficient between different variables),
intraclass correlation (within variable), and internal consistency of the score. Test-retest
reliability for assessing measurement error can be expressed through intra-observer
reliability as a measure for variations within one observer during a series of observations,

and inter-observer reliability indicating variability between observers (242).

Validity

Validity refers to the degree to which an instrument captures and measures what it is
supposed to measure. Criterion validity reflects how well scale scores relate to actual
performance of a task it was originally developed to predict. The scale is often compared to
another comparable test or a ‘golden standard’. Criterion validity captures concurrent and
predictive validity. Content validity reflects the relevance of the content of the items judged
by experts. This type of validation is not based on the items or scales or performance during
a test. Content validity captures face validity. Construct validity reflects underlying abstract
variables or mini-theories that cannot be directly observed about the relationship between

phenomena or observable behaviours (242).
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Responsiveness

Sensitivity to change can be seen as the ability to measure change in a state, but some argue
that responsiveness reflects the ability to measure clinically important change. In both cases
one can assume that change in the construct studied occurred over time and responsiveness

is an expression of the measurement’s ability to capture this change (242).

A minimally clinically important difference (MCID) has been defined as “smallest
difference in score in the domain of interest which patients perceive as beneficial and which
would mandate, in the absence of troublesome side effects and excessive cost, a change in
the patient’s management” (244). When assessing clinical effects in a specific patient group,
the MCID should therefore be group-specific. There are similar constructs related to MCID,
some of them named Minimum Important Difference (245) and Smallest Worthwhile Effect
(208). These are relevant to interpreting effects in trials. The RCTs referred to in this thesis
include expressions related to significance, such as clinical significance including

meaningful change and not necessarily clinically meaningful statistical significance.

Choosing outcome measures

The OMERACT III conference recommended that four domains should be included in hip,
knee and HOA trials in the future; pain, physical function, patient global assessment, and in
addition imaging in longitudinal studies (246). Two reviews of trials and outcome measures
in HOA were published in 2000 which concluded that better outcome measures and high
quality trials in HOA were needed (190;247).

An overview of the orthopaedic literature from 1991 to 2001 has reported increased interest
for PROs, both generic (patient’s view of their overall health state), disease-specific and
joint-specific (248). The advantages of joint-specific measures are that they have the ability
to detect very specific outcomes while generic PROs can capture capture unexpected
effects. These types of PROs are often complementary, and contrast with patient-specific

measures that are individualized where patients choose the items to be assessed.

Disease specific outcome measures are important to assess the effect of treatment and
compare different types of treatment for specific diseases. Subjective information, for

excample, about pain, requires that this information is translated into objective measures for
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it to be communicated (249). Scales with sumscores are often used for parsimonious reasons
and make results as simple as possible for the user, based on the assumption of a simple true

explanation about effects (250).

1.2.2 Disease-specific measures

A group of researchers has initiated work on developing a consensus-based checklist and
standards for the selection of health status outcome measures (251). There is not yet
consensus on optimal criteria of good measurement properties (251). Not all measurement
properties are equally important in each case, so agreeing on a set of criteria for health status
instruments is challenging (252). Different standards or guidelines for measurement
instruments have been published, e.g. about quality of life (253) or function (254). The latter
served as a basis for the OMERACT filter (255).

Valid outcome measures are important in clinical research on patients with HOA, and the
OMERACT (246) and the OARSI initiatives have recommended that functioning should be
measured in patients with HOA, but there is no consensus on choice of instrument based on
rigorous testing of their performance in trials or clinical practice (256-258), and only few of
the instruments used to assess functioning in HOA have been evaluated for reliability,
validity, and responsiveness. The OMERACT also developed a set of domains to be
fulfilled for outcome measures in rheumatology. These domains include the concept of
truth, including issues of validity, discrimination including reliability, sensitivity to change
and feasibility indicating practical concepts of using the outcome measures (255). Outcome
measures in osteoarthritis usually describe clinical status, detect change and assess response

to treatment.

Since 2002, the OMERACT has included patients to ensure that the measures used in
rheumatology capture concepts important to patients (259). It is important that patients have
taken part in developing outcome measures and scales so that they are applicable and

express meaningful domains.
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Disease-specific measures in HOA

A survey of patients consulting for OA revieled that 74% of patients with HOA had
difficulties with functioning (98). This emphasizes the need for instruments measuring HOA
functioning. There are several measures available for assessing function in OA which
includes the following domains: clinical examination, patient’s assessment of pain, patient’s
and physicians’ global assessments of disease activity and patient’s assessment of physical
function. When evaluated together, these measures sample the broad range of improvement
in OA (have content validity), and all are at least moderately sensitive to change, i.e. they

have discriminant validity.

Patient-reported HOA-specific outcome measures of hand function have been developed
such as the Australian/Canadian Osteoarthritis Hand Index (AUSCAN) (260) and the
Functional Index for Hand osteoarthritis (FIHOA) (261;262). These are location specific
and disease specific measures developed with for patients with HOA. A systematic review
of measurement scales in HOA concluded that AUSCAN was among the measures most
highly rated with regard to conceptual framework, feasibility, reliability and validity.
However, the authors of the systematic review concluded that the properties had not been
sufficiently tested to make any definitive conclusion about a preferred instrument (256).
Table 6 summarizes the available clinimetric characteristics of PROs for hand functioning

in HOA at the start of the project.

PROs for assessing hand functioning have been mapped to the ICF showing the differences
in their contents (263). In content analyses AUSCAN (260), Cochin scale (264), FIHOA
(261) and SACRAH (265) captured items specific for hand functioning in OA. The FIHOA
primarily captures Activity and Participation, and AUSCAN additionally captures Body
Functions like pain and stiffness. The other PROs described were more generally used
within the field of rheumatology and covered wider areas of general functioning that
included hand function (82). HAQ (266), the modified HAQ (267) and AIMS2 (268) are all
primarily developed for rheumatoid arthritis, and regional specific outcome measures as the
Disability of the Arm, Shoulder and Hand (DASH) (269) integrating shoulder, elbow and
hand function, and Michigan Hand Outcomes Questionnaire (MHQ) which was originally
developed and tested for hand surgery (270;271).
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FIHOA was developed after interviews with affected patients to ensure that the patient
reported outcomes measure areas of interest relevant to patients. AUSCAN was developed
by health professionals based on existing measures, but patients chose the most important
ones among a list of selected items (260). Both AUSCAN and FTIHOA were tested in a test-
retest approach during the original development process to ensure consistency of the results,
and estimates were made for internal consistency and homogeneity of the measures and
associations between the scales (260;261). The AUSCAN was tested as self-report
questionnaire (260), while the FIHOA was originally tested as an investigator-administrated
scale (261;262). In Norway there was to our knowledge no available outcome measure for
assessment of functioning in HOA free of charge before FIHOA was introduced with this

thesis.
Assessments beyond disease and location specific function have been suggested by others

(164) based on a study detecting that HOA has been associated with difficulties performing

daily activities both in upper and lower extremities.
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Table 6. Available clinimetric characteristics of PROs for hand functioning in HOA at the

start of the project
Instrument Patients Data Missing Cronbach's  Test-retest Construct Responsive-
evaluation (response collection data alpha/ item-  correlation validity ness
rate), setting total (correlations
and data correlation unless
collection (range) otherwise
methods stated)
AUSCAN & FIHOA:
Bellamy etal. 50 (87.72) Self- 7 patients Pain 0.90 Pain 0.70 Comparisons SRMs:
(260) patients, ACR completed had Physical Stiffness with Grip AUSCAN
Canada, criteria; mean incomplete 0.94 0.77 strength, Pinch  Pain 0.53-
Australia age 60.4 assessment Physical grip, Doyle, 0.74;
(sd=7.8), 80% s 0.86 Global pain, Stiffness
female. Global 0.23-0.31;
function, Function
Test-retest at Self- Severity, 0.52-0.72.
1-week (n=44) completed Morning
at home stiffness, SRMs:
Responsivenes FIHOA, HAQ FIHOA 0.27-
s following a 0.31
washout and
reuptake with
NSAIDs; mean
age 59.9
(sd=8.0),
86.36%
female.
AUSCAN:
Allen et al. Participants of - - Total 0.96 - Factor analysis -
(272) OA genetic Pain 0.93 supported two
USA study with Physical AUSCAN
radiographic 0.94 multi-item
HOA. 700 scales.
(79.73) of 878
patients Inter-scale
completed 0.63-0.79 A
strength
measurements; Comparisons
mean age 69 with Grip
(sd=9) years, strength, Pinch
80% female. strength, Pain
severity
Allen et al. Participants of ~ Self- - Total 0.96 - Factor analysis -
(273) OA completed Pain 0.94 supported the
USA susceptibility Physical two AUSCAN
genes study 0.95 multi-item
with scales for most
radiographic subgroups.
evidence for
HOA. 1730; Comparisons
median age 61, with Grip
65% female. strength: Pinch
strength,
AUSCAN
subscales
Mac Dermid 121 patients Self- - - - Factor analysis -
etal. (274) post-hand- completed supported two
Canada surgery with AUSCAN
clinical OA subscale
diagnosis, factors

mean age 65.4
(8.1), 81.7 %
female

Correlations
with SF-36
MCS & PCS
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S- 199 patients Self- Pain 2.0% Pain 0.93 - Inter scale -

Christensen with clinical completed  Stiffness Physical 0.64-0.83 B
etal. (275) HOA referred 25 0.95
Norway toa Physical 1 Comparisons
rheumatology with WOMAC
outpatient subscales,
department: VAS pain,
mean age 61.7 AIMS2, SF-36
(5.7) yrs 91% pain & physical
female.
FIHOA:
Dreiser et al. RCT of ASU. Clinician - - - SRM 0.58
(262) 261 patients interview
France meeting ACR
criteria for
HOA: mean
age 61.1 (sd
7.5), 91.6%
female.
Dreiser etal.  Patients with Clinician 3% (active 0.85 Intra- Principal -
(261) active (n=100) interview OA) observer component
France and inactive (24 hrs) analysis
(n=100) OA. 0.95 supported uni-
Mean age dimensionality.
65.95 (8.9) Kappa
years, 84.34% (items) ANOVA and
female. 0.68-0.87 pair wise
comparisons:
Intra-observer significant
reliability differences
assessed in between
active OA active, inactive
patients at 24 OA and
hrs. controls for
FIHOA scores
(p<0.001).
MANOVA:
significant
differences
between
active, inactive
OA and
controls for all
ten items
(p<0.001).

SRM: Standardised Response Mean = mean change in scores divided by the standard deviation of change scores.
Short Form-36 scales: from 0-100 where low scores indicate poor health. The Physical Component Summary (PCS) and
Mental Component Summary (MCS) are represented here.

Performance tests in HOA

Performance tests assess different domains than PROs. Performance is observed, as opposed
to self-reported. It can be argued that performance measures can be more objective, less
affected by individual Personal factors; however patient opinion is not a part of this way of
measuring and thus the results of performance measures can mask the actual problems of
the patient. The correlations between performance and self-reported measures can never be
optimal due to the assessment of different perspectives used in assessment. The use of

correlation between different measurement methods can be misleading. Correlation
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measures the strength of agreement and it is unlikely that two different methods will agree,
indicating perfect agreement for all patients (276). Also, if one of the methods has poor
repeatability the agreement between the two methods will be poor as well (276). A
sumscore that increases the true variance could increase reliability of the different tests and
correlation between them (242). It could be discussed whether it is adequate that these
different methods for measuring the same phenomenon really are considered unsatisfactory
regarding what we could expect when comparing these different categories. There is a
difference in how specifically a picking-up test like the Moberg picking-up test (MPUT) and
grip strength measured by a dynamometer may be compared to answers to scale items like

the AUSCAN.

The MPUT (277) assesses the efficiency of fine finger movement. The task is to pick up and
place 12 small objects one by one and put them in a container as fast as possible. The
outcome is time-use in seconds. The Jebsen-Taylor Hand Function test (278;279) and
Sollerman Hand Function test (280) are different tests developed for hand disorders. The
Button Test is also used and tested for Rheumatoid Arthritis (281;282) as performance
measures of grip strength (283). Grip strength is often used in HOA measured by a
dynamometer, either by the instruments Grippit or Jamar. High grip strength has been
associated with increased risk of CMC-1 OA and MCP (76).

Other disease-specific outcome measures often used in osteoarthritis
Outcome measures in osteoarthritis are needed to describe clinical status, detect change and

assess response to treatment.

Western Ontario McMaster Osteoarthritis Index (WOMAC) is a scale comprised by 24
items on the dimensions pain (5 items, scored 0-20), stiffness (2 items, scored 0-8) and
physical function (17 items, scored 0-68). The WOMAC is presented to the populations
studied as VAS (0-100) or Likert (5-point) scales. There are various ways of displaying the
results of the subscores and the sumscore. Some studies report the raw scale where the sum-
score is related to 0-96, but due to the difficulties interpreting the results when comparing
them to other outcomes, the results can be normalized to 0-100 or 0-30 scales (284-286).
The WOMAC is a regional disease-specific patient-reported outcome measure designed for

both hip and knee OA and a very common PROM for physical function in osteoarthritis.
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The WOMAC results can be influenced by other factors or joint pains like low back pain,
depression and fatigue (287).

Other joint-specific PROs als exist but are not as commonly in use as WOMAC, and not
available in Norwegian at the beginning of this project. Based on the content of WOMAC,
the Knee injury and Osteoarthritis Outcome Score (KOOS) and Hip disability and
Osteoarthritis Outcome Score (HOOS) were developed for hip and knee injury and
osteoarthritis (288-290). These scales are self-assessed and can be applied without extra
costs. KOOS (42 items) addresses five outcomes: pain, symptoms, activities of daily living,
sport and recreation function, and knee-related quality of life. HOOS (39 items) addresses

pain, activity limitations, sport and recreation, and hip-related quality of life.

1.2.3 Generic measures

The Short Form 36-item (SF-36) Health Survey is a widely used generic instrument
assessing HRQOL (291). The SF-36 is used to assess HRQOL in the general population and
in different diseases (scored 0-100, where 100 is best). It has eight health scales (physical
functioning (10 items), role limitations due to physical problems (4 items), role limitations
due to emotional problems (3 items), bodily pain (2 items), social functioning (2 items),
mental health (5 items), vitality (4 items) and general health perceptions (5 items) that
contribute to two higher order health scales. The Physical Component Summary (PCS) and
Mental Component Summary (MCS) scores have a mean value of 50 and standard deviation

of 10 based on normative data from the general population (291).

The instrument is self-assessed and commonly used in rheumatology. The English version
has been translated into Norwegian and validated (292). It is found valid and reliable for the
use in the general population and for patients with RA (293). There is evidence suggesting

that OA impacts HRQOL (SF-36) comparably to rheumatoid arthritis (50).
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1.2.4 Needs for research in HOA

The background describes evidence-based knowledge about the understanding of
management, assessment and disease impact in HOA at the beginning of this project.
Studies have shown that HOA is a prevalent disease that can affect activity, participation,
work and quality of life. OA guidelines for pharmacological approaches recommend
treating OA patients in general, but evidence for treatment with non-pharmacological and
surgical approaches is mainly joint-specific. Evidence-based knowledge about OA is mainly
based on studies on knee OA. Overviews of high quality research-based evidence for knee

(294) and hip (295) OA have been performed but not for HOA.

As shown above, there are indications that there are insufficient high quality studies
concerning therapies for hand osteoarthritis, compared to those for knee (294) and hip
osteoarthritis (295;296). An overview is a practical and efficient guide to the direction of

effects and reveals where high quality research is lacking.

In order to perform high quality research, valid and reliable outcome measures are needed.
As shown above, there is one outcome measure which has been developed for evaluating the
effect of treatments in HOA is available, however it is not properly tested, nor freely
available in Norwegian. The lack of validated outcome measures restricts the possibility of
assessing and comparing effects of different treatments, and thus limits research in the field
of HOA. A few instruments measuring function in HOA are available internationally and

could be translated and validated.

As shown above, there is also limited evidence about the disease impact of hand OA
compared to hip, knee and generalized OA (129), and knowledge about functioning in joints
other than the primary localization is seldom addressed in studies. This information is
important for tailoring treatments to the patients and developing more targeted treatment

strategies for these patients.
The background indicates that HOA is an under-investigated disease with respect to efficacy

of various interventions, validated outcome measures and disease impact, compared to OA

in other localizations.
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1. There is little research-based evidence available for knowledge about the effect of

different treatments for HOA.

II. Available outcome measures to evaluate management and compare effects are lacking for

HOA.

III. There is little knowledge about the disease impact of HOA compared to hip, knee or

generalized disease.
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2. General aim and specific research questions of

this thesis

2.1 General aim

The overall objective of this thesis is to improve understanding about management, clinical

assessment and disease impact in HOA.

To accomplish this, an overview of systematic reviews on the effects of non-
pharmacological treatments in HOA was performed; outcome measures to assess
functioning were translated and validated, and disease impact in patients with HOA was

described and compared to hip, knee and generalized OA.

2.2 Specific research questions

I: What is the existing evidence for effect of non-pharmacological and non-surgical

interventions in HOA? (Paper I)

II: Are AUSCAN and FIHOA valid and reliable self-report instruments for assessment of
hand functioning in patients with HOA? (Paper II)

III: What is the disease impact in patients with hand OA compared to patients with hip, knee

or generalized disease? (Paper III)

The objectives are answered in the following way:
Objective I: To perform an overview of systematic reviews on the effect of treatments for

hand osteoarthritis.
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Objective II: To translate and validate outcome measures for functioning in hand
osteoarthritis.
Objective III: To describe disease impact in patients with HOA compared to hip, knee and

generalized OA.

3. Materials and methods

3.1 Study designs

The results of this thesis are based on I) an overview of high quality systematic reviews, and
IT) and IIT) observational cross-sectional data from two patient populations in specialist care.

The designs of the studies are described in Table 7.

Table 7. Study characteristics

Article Theme Design
I Overview of HOA interventions Overview of systematic reviews, systematic
literature search, quality assessment
I Concurrent evaluation of FIHOA Cross sectional, test-retest reliability and
and AUSCAN validity
1T Comparing disease impact in hand Cross sectional

to hip, knee or generalized OA

3.2 Study populations

Assessing disease impact in HOA and comparing it to OA at other localizations was not
possible in the HOA population because there was no information about OA in other
localizations than the hand. As a consequence, it was necessary to include another patient
population originating in the OA clinic to answer the research questions raised in this thesis

(Table 8).
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Table 8. Basis for the three studies

Article Patients / Publications Sample
I 173 potential reviews 4 systematic reviews, HOA
1T n = 128, retest n=40 HOA
I n=408 Hand, hip, knee or generalized OA

The patients contributing to Paper II and III are originated in two different populations. The
Oslo Hand Osteoarthritis Population was initiated (50) to evaluate the burden of disease in
HOA, and the OA population was recruited from OA patients referred to a specialist care

clinic in Oslo between 2005 and 2010. The two populations are described below.
The study was conducted in two patient populations (Table 9):
A. The Oslo Hand Osteoarthritis Population was initiated in year 2000-2003 at
Diakonhjemmet Hospital.
B. The OA population was recruited from all patients with hand, hip, knee and/or

generalized OA referred to specialist care between 2005 and 2010.

Table 9. Patient populations included in this thesis

Population Paper 1 Paper 11 Paper 111
HOA population X
OA population X

3.2.1 Oslo Hand Osteoarthritis Population

For her PhD, Barbara Slatkowsky-Christensen established a HOA population and performed
baseline examinations in 2001/2003 with HOA according to the ACR criteria as inclusion
criterion (N=209, 190 were women). These patients were recruited to the current study on

validation of outcome measures for hand functioning initiated in August 2008.

At inclusion patients reported on a wide spectre of disease related variables, including
socio-demographics, work and health status, physical activity, treatment strategies,

medication and some standardized instruments for pain, functioning and HRQOL. Pain,
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fatigue and disease activity were evaluated on visual analogue scales. In this part of the
follow-up study, self-reported physical functioning was assessed by FIHOA and AUSCAN
for patients with HOA. Performance-based measures of physical functioning were assessed
by the Moberg Picking Up Test (277) and Jamar Dynamometer (297). Grip strength of both
hands was measured with a JAMAR hand dynamometer (kg). The patient was sitting by a
table with the shoulder in a neutral position and the elbow 90 degrees flexed while
squeezing the dynamometer as hard as possible. Health-related quality of life was addressed

by SF-36 (291).

All patients received written information about the follow-up and gave a written consent to
continue participating in the study. All patients who were examined during the follow-up
were asked to participate in the validation study. Patients who agreed to participate received
oral and written information about the method and aims of the study. They were also
informed that participation was voluntary and could be terminated at any time without
stating a reason and without it affecting their care. All patients who gave their informed
consent received a self-report questionnaire on physical functioning (FIHOA and AUSCAN,
three pages) one week after meeting for the follow-up. The questionnaire also included a
health transition item: “Since you were examined a week ago, how is your HOA now —
much better, somewhat better, about the same, somewhat worse, much worse?”
Respondents who stated that their HOA was about the same were included in the test-retest
reliability analysis. The level of association between the two sets of scores was assessed
using the intraclass correlation coefficient. To be acceptable for use in groups of patients the

estimates of reliability should exceed 0.70 (250).

3.2.2 OA Population

To compare disease impact according to OA localization 408 patients with clinical OA in
hands, hips, knees or generalized OA (at least two different extremity localizations (44), not
assessing the spine) were recruited after being referred to the specialist rheumatology clinic

at Diakonhjemmet Hospital.

At inclusion all patients were asked to fill in self-report questionnaires including questions

on socio-demographic variables, work and health status, physical activity, questions on
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treatment strategies for their condition, medication and a few standardized instruments for
assessing pain, functioning and HRQOL. Pain, fatigue and disease activity were evaluated
on numeric rating scales. Physical functioning was assessed by Western Ontario and
McMaster Universities Osteoarthritis Index (WOMAC) (284) for patients with hip or knee
OA and AUSCAN (260) for patients with HOA. HRQOL was addressed by the SF-36
(298;299).

A rheumatologist and a project coordinator read all referrals to the multidisciplinary OA
clinic at Diakonhjemmet Hospital. Patients aged 18-80 years were recruited to the study by
a telephone-based screening-form for OA based on the American classification criteria of
OA in hands, hips or knees. Patients with difficulties understanding the Norwegian
language, who been severely traumatized, who had recently gone through surgery, or who
had diseases like rheumatoid arthritis, current cancer, etc., were excluded from the study.
Patients who fulfilled these criterias received oral and written information about the study.
They were also informed that participation was voluntary and could be terminated at any

time without expressing a reason and without it affecting their care.

3.3 Data collection

When normal the functioning of a body part is impaired, it can result in disability; an altered
capacity to meet personal, societal or occupational demands (48). Hand function based on

the ICF definition is included in all three papers included in this thesis.

Paper I considers function as a main outcome measure for evaluating the effect of HOA
interventions. Paper II includes self-reported and performance-based measures of physical
function. Grip strength is a performance-based measure that correlates well with physical
function, and can be measured with a hand dynamometer (300;301). Paper III includes
disease impact consisting of factors such as physical function, stiffness, pain, fatigue,

disease activity, HRQOL and psychosocial factors.

The outcome measures included in this thesis are sorted according to the International

Classification of Functioning, Disability and Health (3) in Table 10.
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Table 10. Categorization of outcomes in this thesis according to the ICF

Domain Outcome PaperI  PaperII Paper III

Body Function Pain X
Stiffness

BMI

o] I

X
Strength X
X

Body Structure Hand
Hip
Knee
AUSCAN

Activity & AUSCAN
Participation FIHOA
WOMAC
Grip strength
Picking up test

elalle
T el e el

Personal Factors Age
Gender
Education
Employment
Comorbidities
Fatigue

el R o R T

PP PR R X

HRQOL SF-36 X

HRQOL=Health-related Quality Of Life

For the purpose of the current study it was decided that instruments for use should
preferably be simple, validated, translated versions developed for the target group. It has
been proposed that the selecting outcome measures in HOA should be evidence-based
(302). In this study, the AUSCAN and FIHOA were chosen to assess hand function in HOA
because they were developed specifically for this, and have shown evidence related to
important criteria for evaluation of PROs including data quality, reliability, validity and
responsiveness (250). They are both short instruments and hence are acceptable to patients
and have clinical feasibility, but have undergone limited concurrent evaluation. Two studies

that included some concurrent evaluation of the AUCAN and FIHOA were detected.

All patients included in the HOA and OA population were clinically examined, and
contributed with demographic and disease related information. The OARSI has
recommended assessing HRQOL in patients with HOA (257), a motivation for inclusion in

the current studies. Table 11 describes the most important outcomes included in the studies.
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Table 11. Outcome measures in the studies

Outcome Paper | Paper 11 Paper 111

Demographic characteristics X X X

Disease-specific PROM

AUSCAN X
FIHOA
WOMAC X

X X
X

o

Generic PROM

SF-36

VAS/NRS pain X
VAS/NRS fatigue

VAS/NRS patient global
HSCL-25

<

ol

Performance tests

Grip strength (Jamar) X
Moberg pickup-test X

PROM-= patient reported outcomes, VAS=Visual Analogue Scale, NRS= Numerical Rating
Scale, AUSCAN sum 0-10, 0 is best, WOMAC (0-30, 0 is best), HSCL-25= Hopkins Symptom
Checklist — 25, (1-4, 1 is best), SF-36= SF-36 Health Survey (0-100, 100 is best), PCS= Physical
Component Summary, MCS= Mental Component Summary

Paper I was based on a comprehensive literature search for systematic reviews on “hand
osteoarthritis/osteoarthrosis or OA” published in English, Dutch or Scandinavian languages
between the year 2000 up until week 40, 2008. Publications were identified by a
computerized search in Cochrane, Medline, MBASE, PEDro, Cinahl, and PsychINFO
databases. Two reviewers independently assessed the relevance of all references based on
titles and abstracts. Methodological quality was then assessed using eleven criteria from the
Measurement Tool to Assess Systematic Reviews (AMSTAR) for assessing quality of
evidence for each review. AMSTAR is a reliable and valid measurement tool for assessing
systematic reviews based on assessments of quality of primary studies, design of primary

2 ¢

studies, consistency, and directness, rated as “met,” “unclear/partly met,” or “not met” with

overall scores ranging from 0 to 10 (185;186).
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3.3.1 Demographic and disease related variables

All patients included in Paper II and III received a questionnaire containing demographic
and disease-related variables by mail, after consenting to participation in the study
approximately one week prior to the clinical examinations at the specialist clinic. They

brought the questionnaire to the clinical examination.

The clinical examinations serve as a basis of diagnosing and treating HOA, and excluding
other differentional diagnoses (303). Clinical examinations are affected by both the clinician
and patients experience and beliefs, and usually include anamnesis, and a general
observation and assessment of the affected joint(s). Physical examinations in OA usually
includes BMI, joint movement range, the degree of pain during movement, soft tissue
swelling and joint tenderness, structural joint deformity, muscular strength, and observation

of different activities (22).

3.4 Statistics

All statistical analyses in this thesis were undertaken using the Statistical Package for the
Social Sciences for Windows, versions 14-17 (SPSS, Chicago, IL, USA). Unless otherwise

stated, a 5% level of significance was chosen for all analyses.

Reliability captures quantification of error of measurement and repeatability of the results
across conditions. It includes measurement error, expected variability, interclass correlation,
intraclass correlation, test-retest reliability and internal consistency of the scale (242).
Principal Component Analyses (304) were used to assess scale structure. Internal
Consistency was assessed using Cronbach’s alpha for assessing associations between scale
items and the remainder of the scales. Intra Class Correlations were used for assessing test-

retest agreement, and external construct validity was assessed by correlation statistics.
T-tests were used for one-to-one comparisons of continuous variables between two groups.

One-way analysis of variance (ANOVA) was used for assessing difference between groups

for continuous variables for, and Chi square tests were used to compare groups for
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categorical variables. Plots of residuals were examined. Regression analyses were used to
explore possible relationships between variables in hand, hip, knee and generalized OA and
to compare groups adjusted for variables described to be possible confounders selected a
priori (305). The normal residual assumption of the fitted models for continous variables

were checked using residual plots.

Univariate ANOVA analyses of clinically important variables were performed, and
covariates with p-value <0.05 were included in the multivariate analyses testing null

hypothesis of no mean difference between the groups.

3.4.1 Descriptive and explorative analyses

To describe the populations included in the studies and to display an overview of the data,
detect errors or outliers, descriptive analyses such as frequencies, means, standard
deviations, cross-tabulations and graphs were performed. Descriptive statistics were given
as median (interquartile range) or mean (95 % confidence intervals) where appropriate, and
percentage for counts. ANOVA statistics was used for group comparisons. The level of
significance was set at p <0.05. Descriptive analyses were completed using SPSS Statistics

(version 17.0; SPSS Inc., Chicago, IL).

Two authors independently assessed methodological quality of each of the reviews retrieved
in Study I according to the criteria list of 11 criteria from AMSTAR, a reliable and valid
assessment instrument where each review is rated on based on assessments of quality of

primary studies, design of primary studies, consistency, and directness on a scale from 0-10.

3.5 Legal and ethical aspects

All studies were conducted according to the principles of the Declaration of Helsinki. All
patients gave informed consent before participation. Each study was evaluated and approved

by the Regional Committee for Medical Research Ethics.
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There are several guidelines for ethics for research on humans; some important issues (306)
are addressed below. For patients the value of the project consists in their contribution to
valid outcome measures that may serve others and themselves. This project has not involved
high technology and expensive tools, but the minimum human resources possible to ensure
valid results. The study was independently reviewed by several instances before it was
initiated. One example of this was the review by the ethical board. The selection of subjects
took place both from the OA population and the HOA population, on a pragmatic basis. All
participants were invited to participate when they were referred to a specialist clinic. There
were minimal risks and potential harm in this project. Patients were assessed and filled in

PROs.

All participants were informed verbally in lay terms and in writing about the risks and
benefits of their participation. Informed consent is available from all subjects in both
populations. The patients were told that they could withdraw from the studies any time
without stating a reason and that their health care would not be affected in any way by their

doing so.

This project fulfils the official goal for medical research in Helse Sor-Ost as stated in the
research strategy for South-Eastern Norway Regional Health Authority (Helse Ser-@st RHF
2008-2011): ” Medisinsk og helsefaglig forskning er virksomhet som utferes med
vitenskapelige metoder for & frembringe ny kunnskap og erkjennelse som pa kort eller lang
sikt kan vaere relevant for pasientbehandling og for helsetjenesten... ”, that is to say that
adequate medical research should be relevant for treating patients. All patients involved in
the project signed an informed consent and were informed according to the Helsinki
declarations. The studies were approved by the Regional Ethical Committee (REK) and data
inspectorate. The OA population: REK ref 156-06073 1.2006.598 and 14442. The HOA
population: REK ref. 106-00056 404-00056 127-01-00056.
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4. Summaries of results

In order to contribute to the insights about management, clinical assessment and disease
impact in HOA, the following actions were taken. An overview of high quality systematic
reviews about non-pharmacological and non-surgical interventions for HOA was performed.
PROs for hand function in HOA were translated and tested, and disease impact in HOA was

described and compared to hip, knee and generalized OA in patients in specialist care.
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4.1 Paper |

There is inadequate evidence to determine the effectiveness of non-pharmacological and
non-surgical interventions for hand osteoarthritis: an overview of high-quality systematic

reviews

A total of 173 reviews were identified in the systematic literature search, of which eight
were assessed in full-text by two independent reviewers using a previously validated quality

assessment form. Four systematic reviews were finally included.

In overviews, results are dependent on available published systematic reviews. They are
important tools to guide directions in choice of interventions and locate areas where more
research is needed, but they might not be useful for deciding specifically how interventions
should be carried out, especially when primary studies and systematic reviews in the field of
research are few. Based on single randomized controlled trials, there was some evidence for
the effect of pain relief from topical capsaicin compared with placebo; the number needed to
treat was three to achieve 50% symptom relief. There were conflicting results regarding the
effect of different splints on pain, and no significant difference between the effects of
thermal vapour treatment and those of topical ibuprofen. There were favourable functional
outcomes for exercise and education compared with osteoarthritis information alone
equivalent to two number needed to treat to achieve more than 50% improvement on
“patient global function”. Desire for surgery after splinting or no treatment was equal for

both groups in a small RCT.

In conclusion, there is currently insufficient high-quality evidence regarding non-
pharmacological and non-surgical interventions for HOA. Considering the limited research
evidence and the prevalence and impact of the disease, there is an urgent need for more

trials of non-pharmacological and non-surgical interventions for HOA.
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4.2 Paper Il

Concurrent evaluation of data quality, reliability and validity of the Australian/Canadian

Osteoarthritis Hand Index and the Functional Index for Hand Osteoarthritis

In order to concurrently evaluate the data quality, internal consistency, test-retest reliability
and validity of two patient-reported outcome measures (PROs): Australian/Canadian
Osteoarthritis Hand Index (AUSCAN; 15 items) and the Functional Index of HOA (FIHOA;
10 items) for measuring functional impairment in HOA, the FIHOA was translated. Patients
from a HOA population [n=128, mean age 68.6 years (standard deviation 5.8), 91% women]
completed PROs and performance measures during routine follow-up in specialist care. One
week later, a subsample (n=40) reporting no change on an HOA-specific transition question

contributed test-retest data.

Both instruments had satisfactory levels of data quality, internal consistency, test-retest
reliability and construct validity. The AUSCAN performed slightly better than the FIHOA
relating to levels of missing data (0 vs. 5%), floor effects, principal component analysis
loadings (0.62—0.83 vs. 0.52-0.83), item-total correlation (0.77-0.91 vs. 0.45-0.76) and
Cronbach’s a (0.94-0.96 vs. 0.90), respectively. AUSCAN items had slightly lower test-
retest k-values (0.29-0.77 vs. FIHOA 0.41-0.77) and AUSCAN scales lower intra-class
correlations (0.80-0.92 vs. FIHOA 0.94). Correlations between the two instruments ranged
from 0.58 to 0.88 for the AUSCAN scales of stiffness and physical function, respectively.
The AUSCAN physical function scale was generally slightly stronger correlated with the

other PROs and performance measures.

In conclusion, there is evidence for the reliability and validity of AUSCAN and FIHOA,;
they are suitable for measuring physical functioning in HOA. The FIHOA had higher test-
retest reliability and is shorter, but the AUSCAN performed slightly better concerning data

quality and construct validity.
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4.3 Paper lll

Disease impact of hand osteoarthritis compared to hip, knee and generalized disease in

specialist rheumatology health care

To improve understanding about disease impact in HOA compared to hip, knee and
generalized disease in specialist rheumatology care, disease impact was described and
compared in a cross sectional design. Patients with OA referred to a specialized
rheumatology clinic (408 patients, 86% women) were included in the study. They were
examined by a rheumatologist and classified into primary hand, hip, knee and/or generalized

(<2 joint localizations) OA.

The results indicate a considerable disease impact across all localizations: patients scored
above 5 on NRS pain (range 0-10), had on average 2 co-morbidities, and scored above 1.5
on emotional distress (HSCL-25, range 1-4). Patients with hand OA scored poor on disease-
specific functioning of the lower extremities, and patients with lower extremity OA also
scored poor on disease-specific hand functioning. Patients with hand OA scored better on
pain (p=0.001, ANOVA) and SF-36 physical component (p<0.001), whereas no major

differences were observed for the mental component (p=0.07).

In conclusion, OA patients referred to specialist care reported considerable levels of disease
impact across localizations. Regardless of functional impairments related to the primary OA
localization, patients generally reported high levels of impaired disease-specific functioning
at other sites. In the management of OA, clinicians should also consider functioning in other

joint sites than the primary OA localization.
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5. General discussion

5.1 Methodological aspects

Methodological limitations of the studies in this thesis may contribute to various forms of
bias, and a discussion of how these limitations may affect the results is addressed in this

section.

5.1.1 Study design

A summary of results of systematic reviews on non-pharmacological interventions for hand
OA was performed using a systematic method for conducting overviews of such reviews.
Overviews have prior to this study been performed on non-pharmacological interventions
for hip (295) and physical therapy interventions for knee (294) OA. A similar method was

applied for the overview concerning hand OA.

Including and assessing the studies following the literature search revealed many
methodological weaknesses of the retrieved reviews. To resolve contrasting data from
systematic reviews, it was necessary to consult some primary studies as well. After
assessing the quality of the retrieved systematic reviews, only four reviews could be
included in the overview. In the present overview, the small number of and few high quality
primary studies available limited the clinical value of the systematic reviews included in the
overview. Due to the a priori decided design, and the possibility of comparing results across
overviews of the different localizations with similar design, the authors decided not to

include reviews of lower quality.

The validity of the evidence available from RCTs is dependent on numerous factors (307).
Well known strategies for overcoming bias are randomization and blinding, and this was
evaluated in the systematic reviews included in the overview. Blinding could be evaluated

based on the patients, therapists, assessors or the statisticians. In non-pharmacological trials
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it can for example be difficult to blind the therapist to which treatment he or she is giving
with the purpose of controlling for the placebo effect. And if two similar active
interventions are compared in one study, it is not certain that blinding the therapists to their
interventions would improve the quality of the study (308), but it can still reduce the
possibility for evaluation bias. Non-pharmacological RCT’s are criticised for their non-
optimal blinding procedures, among other methodological weaknesses. This has recently
been brought up in the scientific literature. Pragmatic trials assess effects of real-world
clinical interventions (309), and have their own CONSORT statements, which allows
assessment of the methods, based on their own terms, alongside those of other experimental

trials (310).

The primary outcomes of the overview were pain, stiffness and function. Pain and physical
function are two of the core measures recommended by the OMERACT (246). The method
as described a priori was followed throughout the study with a few adjustments. ‘Desire for
surgery’ was added as an outcome for the effect of splinting as it was found important in
one included trial. The performance-based outcome grip strength was also additionally
reported. In one of the systematic reviews, outcomes for comparisons were not specified,
and it was then decided to report the authors’ conclusions (204) for the comparisons in the
results section. None of the included trials reported results on ‘stiffness’, so there were no
results for this outcome. Two of the included systematic reviews reported conflicting
quantifications and directions of effects of splints (12;207), and therefore the results from

the primary studies were reported (311;312).

The results of studies can be rated based on statistical or clinical significant differences
between the groups, however some argue that the smallest worthwhile effect is what really
matters to the patient. This idea captures the magnitude of the beneficial effect of an
intervention including costs, risks and negative consequences of the treatment. It considers
that the intervention should be based on the perceptions of the patients receiving the
intervention, and is therefore intervention-specific (208). No trials including smallest

worthwhile effects were assessed.

A strength of the study was the comprehensive literature search and the use of a validated
quality checklist (AMSTAR) developed and tested for assessing quality of systematic

reviews. Several other quality assessment tools for assessing systematic reviews have been

68



published (185) and considered during the development of AMSTAR. All systematic
reviews were assessed with the AMSTAR checklist.

A classical psychometric method to analyse measurement of human characteristics was
applied to validate the two PROs AUSCAN and FIHOA. A weakness of this study was the
absence of a classical golden standard for comparison; however as a result of a missing
golden standard, various measures were included to increase the external construct validity
where the PROs were compared with each other and other instruments, including

performance-based measures.

The quality of PROs is based on the idea of a sound measure of truth meaning whether the
measures measure what they are intended to measure, whether the results can be trusted, and
can capture change over time. The ICF model, OMERACT or Cochrane collaboration
checklists can be used as examples of what should be measured (313). The COSMIN
checklist consisting of criteria about measurement properties such as validity, reliability and
responsiveness; interpretability and generalizability of results has recently been published
(314) and could have made the design of this study easier. According to these criteria there
are various methods recommended for validating and comparing PROs, including the
methods used in this thesis. Evaluating how instruments perform over time is recommended
by the COSMIN; this was not assessed in this study due to the absence of longitudinal data,

but will be on a future research agenda.

One week recall was chosen for the test-retest analyses. There is no consensus on an optimal
recall period for these instruments, so the authors decided to perform retest assessments at
one week based on prior comparable publications (260), and the assumption that this
allowed sufficient time for the patients to forget details of the scorings one week prior to the
recall. Keeping the time between test and retest short was also considered important to
minimize possible disease fluctuations that could influence PRO scorings. The scoring of
PROs is also dependent on Personal factors like motivation, perception of normality and
education; this may contribute to the explanation of lower levels of correlation with
performance-based measures. It is shown that the personal reference frames when scoring

PROs can reach magnitudes regarded as clinically relevant (315).
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Challenges using total scores can be that some items may be more important than the others,
and mask important results. In these cases, items can be weighted to contribute more or less
significantly to a total score. Secondly, the different scales use different metrics and
therefore cannot be directly compared (242). If items are missing from a scale, this is also a
challenge when the total score is dependent on all the items; this can be treated in different
ways. The patient may have skipped the question by coincidence or intentionally; they may
have perceived it as not applicable or difficult to understand. Missing items are often
included in the calculation of the scale scores. The missing item can be replaced by the
mean score of the completed items, or one could calculate a mean score of all completed
items, however both possibilities affect the total score (242). Data quality in terms of levels
of missing data and score distributions at the item level have seldom been systematically
assessed in earlier studies on AUSCAN or FIHOA, but is a criterion that has been
recommended in the evaluation of PROs (24;33). In the current study, acceptability to
patients was supported by the low levels of missing data, as the majority of items had five or

fewer missing responses.

Comparable studies have used different methods for validation, i.e. assessments of
homogenenity by Bland-Altman plots to visualize the distribution of the differences (316)
that could have been used to display test-retest scorings, where in this study Kappa was
chosen. A more extensive ‘Rash analysis’ could alternatively have been applied to evaluate
the scales, however this non-classical method was considered more difficult to apprehend,

and was performed later in a separate study (317).

The assessments included in Paper II and III were influenced by previous studies. To assess
hand function in HOA, both self-reported and performance-based measures are
recommended. AUSCAN and FIHOA are recommended PROs, and the Moberg picking-up
test is a recommended performance test (263). Self-reported and performance-based
instruments measure different constructs (82); thus finding a perfect correlation between
them would be unlikely. The choice of preferred instruments for measuring the impact of
OA is not agreed on, but the results of PROs are used to make important decisions about
patient care, an important reason for assignment if the measures are valid and relevant

(313).
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Two important studies assessing the PROs for functioning in HOA were performed prior to
Paper II. Dreiser et al. tested the FIHOA in French while developing the scale that was
based on patient interviews (261;262), and Bellamy et al. evaluated the scale they had
developed themselves in English (260). This highlights the need for an external evaluation
of these PROs. The Flemish version of the AUSCAN and FIHOA were tested and published
after the beginning of this thesis (316) using a similar methodology as the current study.
Both scales were tested in patients with HOA recruited from specialist care (260;261). It is
possible that these patients are not representative for HOA patients in general, however all
studies used comparable populations developing and testing the PROs, and this facilitates

comparisons between the studies.

Comparing disease impact across disease localizations was made possible using a cross-
sectional approach. A cross-sectional design examines relationships between different
phenomena at one point in time. However, when associations are measured concurrently, it
is unclear which phenomena influenced the others. The method thus limited the results to
being hypothesis-generating only. It would be interesting to observe these patients in a

longitudinal design to follow how disease impact changes over time.

Another challenge is that when multiple comparisons are performed; there is a risk of
multiple testing biases. The more comparisons made, the greater the chance that statistically
significant differences can occur by chance. It was important to stay true to the hypotheses
stated apriori. Since applying the Bonferroni test did not change the main results
significantly and the study was explorative and thus only hypothesis-generating, these
corrections were not applied in Paper III. Consensus on recommended outcomes in HOA

can contribute to reducing the risk of multiple comparison bias in future research.

5.1.2 Representativity of study population

A major problem in all observational studies is the selection of subjects, because if the
sample is not representative of the population, then, according to Altman, “the results will
be unreliable and of dubious worth” (318). The possibility of extrapolating the results is

dependent on the representativity of the study population. This problem is a form of
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selection bias, an error as a result of the conduct or design of the study, alongside other
problematic factors like non-random sample, hard to trace patients omitted, number of non-
participants, and systematic differences between those who consent to participate and those
who do not. Additionally, there is a chance of publication bias, where RCTs with positive
results tend to be reported and published more frequently than studies with negative results.
Systematic reviews frequently include only published studies, and this may therefore have

influenced the results of the overview.

The systematic reviews in Paper I (12;204;207;319) included results of comparisons based
on 27-318 patients. The patients included had hand OA defined by different methods
because the primary studies did not use the ACR criteria. HOA is a clinical diagnosis and all
patients in Paper II fulfilled the ACR clinical criteria for HOA with both pain and structural
signs, which indicate that the patients included had a well- established disease. This may
have excluded early HOA and has implications for extrapolating the results to this group of
patients. The patients included in Paper IIIl had HOA confirmed by a rheumatologist.
Psoriatic arthritis, rheumatoid arthritis and haemochromatosis were not included in the
studies; however it may be possible that these diagnoses will appear in a future follow-up of

this population due to differential diagnostic challenges.

The health care systems are different across the world, in some countries patients with OA
are treated in primary care, in others patients with OA are not treated at all. The Norwegian
health care system is organized in such a way that patients with hand problems primarily
seek help with their general practitioner, and if indicated they are referred to specialist care.
Especially if symptoms are difficult to treat in primary care, are too persistent, or if there are
other present complex factors, patients can be referred to specialist care for evaluation.
Study II and III included only patients recruited from specialist care and it should be
considered whether this population is representative for patients with OA in general. It is
predominantly plausible that patients in specialist care are more severely affected, have a
higher degree of hand-related disease, have more complex problems or co-morbidities, and
may be more perceptive about their disease than the selection of patients in general practice.
Therefore it would have been especially interesting to compare disease impact in a

population based in specialist care with that of one based in primary care.

72



In Papers II and III elderly and female patients are overrepresented (Table 12). Despite only
slightly more frequent radiographic HOA among women than men (116), symptomatic OA
is about twice as common in women (116). Age-standardised prevalence of erosive and
symptomatic OA is also higher in women (9.9% vs. 3.3%, and 15.9% vs. 8.2%) than in men
(116) and these may thus also be more frequently referred to specialist care. Women live
longer, and consult general physicians for OA-related problems in Norway almost 75%
more often than men (320). In general practice, the median pain score of hand, hip and knee
OA has been reported to be higher in women than in men (71), comparable to other
musculoskeletal diseases (321). There are indications that women generally report a higher
chronic pain prevalence than men (322). A Canadian population-based study showed that a
higher percentage of women than men reported having been diagnosed with arthritis, they
were older at a higher percentage, more often physically inactive and more frequently
reporting functional limitations (323). Patients seeking help for hip and knee OA in primary
care in a Spanish study were 74% women and mean 71 years old, thus older than the
patients in the current study from specialist care (324). Age and female gender have both
been found to be associated with OA (325). Due to the knowledge about these factors, a
significantly higher representation of elderly and women was expected prior to the study. In
Paper I1, the population was older and had an established disease also because patients were
recruited among patients diagnosed in 2001-2003, thus not representing early HOA. In
Paper III, for example patients with HOA were mean 63 years old, and patients with knee
OA mean 61 years old (Table 12), thus age and gender were included as possible

confounders in the analyses due to the possibility of the factors being risk factors.

It is known that European populations are more physically active than other populations
from the USA, Canada or Australia (326), and this may imply lower BMI values, as found
in our populations, possibly due to more physical activity like walking or cycling in
European countries (326) due possibly also to the frequency of winter activities like cross-
country or downhill skiing, very frequently performed in Scandinavia. The current

population may thus not be representative for patient populations from other continents.
Data on ethnicity was not collected in Paper II or III but this factor might influence disease

impact and localizations affected. Studies show that hand and hip OA is less common in

Chinese than Americans (124), and that African Americans may be less likely than
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Caucasians to have radiographic HOA but more likely to have radiographic knee OA (327).

Generally most individuals included in this thesis were of Norwegian origin.

In Paper II1, all patients referred to a specialist outpatient clinic for their OA who fulfilled
the inclusion criteria were asked to participate, and 77% of those invited were included in
the study. In Paper II, 76% (209 of 275) of potential patients were included. The reasons for
refusing inclusion were not recorded or assessed and thus serve as a potential bias for the
representativity of these patient populations, so there is no possibility of knowing if the
individuals who declined were significantly different from those who consented. Paper I1I

showed that a high percentage of patients referred to the OA clinic had HOA.

Due to the clinical approach of the study, the localization groups did not represent a normal
distribution of the OA diagnosis from the population (120). A reason for this may be that the
study was performed at a rheumatology department. In a similar study with OA patients
referred to a specialist rheumatology clinic in United Kingdom, knee OA was more
common (41.2%), while hand (30%) and hip (19%) OA were less frequent (328). Another
reason for the high representation on HOA complaints in the current population may be that
general physicians refer these patients to specialist care due to little accessible knowledge
about the evidence of effect of various treatments for HOA (329;330) in addition to a lack
of physician treatment options such as disease-modifying drugs. HOA is however
increasingly suggested to be the most common localization of OA in specialist care (331),
and it is more common than previously thought. A recent systematic review indicate that

HOA may be the most prevalent peripheral OA joint localization (332).

Paper I1I was also limited by the lack of consensus on criteria for the diagnosis of
generalized disease, and due to the cross sectional study design, the associations between
the localization groups could not be confirmed over time, which restricts the ability to draw
conclusions on the directions of the associations examined. Some of the associations may

also be explained by factors not studied, this will be examined in future studies.
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Table 12. Demographic characteristics of the two patient populations

Factor Paper 11 Paper 111
HOA HOA n=40 OAn=270 OA (n=33) OA (n=75) OA (n=30)
n=128 test-retest population population population population
population  patients (of hand hip knee generalized
the n=128)

Age 68.6 (5.8) 67.5(4.3) 632(0.5 61.0(14) 60.8(1.1) 63.2(1.5)
(years)

Female 117 (91) 37(93)  240(89) 26 (78) 50 (67) 27 (90)
no. (%)

Pain 417(238) 444(252) 52(0.1) 6.1(04) 52(0.3) 5.1(0.4)**
* k kk skk kk

Fatigie  45.2(29.0) 464 (31.2) 3.9(02) 49(0.6) 48(03) 4.5(0.6)**
* % skk skk skk

*VAS=0-100, 0= no pain **NRS=0-10, 0=no pain

In sum, the populations available for these studies included mainly patients with moderate
to severe HOA recruited from specialist care. The representativity of the populations studied
is limited by an overrepresentation of women and elderly, but this may be generalized to

other OA patient populations from specialist care.

5.1.3 Clinical assessment

Being female and having multiple joints radiographically affected are reported as possible
predictors for functional impairments measured by both FIHOA and AUSCAN (333).

However, the relationship between function and radiographic symptoms is not strong (9).

The populations studied in Paper II and III were on average above 60 years and scored
significantly on pain. Age and pain severity have been reported to be among the features

strongly associated with limited hand functioning in older people with hand problems (334).

PROs in HOA assess the domains they have been developed for, however new information
about other important domains of disease impact in HOA have been published recently.
These include Personal factors like psychological changes and aesthetic discomfort (335). It
has become known that aesthetic discomfort is a challenge for many patients with HOA,

especially in women (336) and has been linked to erosive disease, anxiety, depression and
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poor HRQOL (337). Unfortunately, aesthetic discomfort is not included in the PROs
assessed in Paper II. Considering the focus on patient-centred outcomes and patient reports
over the last years, assessing aesthetic damage should have been included in Paper III as
well. It could have added to the knowledge about what to measure, and how to measure

function and disease impact.

Assessing the presence of nodes formally could also have been included in papers II and IIT
and possibly added information about structural damage and future disease impact. A recent
study found that the presence of multiple nodes in the interphalangeal joints was associated
with an increased risk of total hip and knee replacements compared to patients without

multiple nodes (338), but this was not in the scope of this thesis.

Hand strength is important for hand function, however the method of use of the Jamar
dynamometer in studies varies considerably, i.e. how many attempts the patients get at
performing the task, reporting maximum or using either hand or the dominant hand (339).
The Jamar dynamometer is reported to have high levels of test-retest reliability (ICC>0.85)
for trial one, mean values of two trials, or the best out of three trials (340). In this study we
used the best trial out of two attempts for each hand. The patients in Paper II performed
mean 19 kg on grip strength, comparable to another female OA population from specialist
care (50). A study of change in grip strength in 32 healthy and 10 disabled women showed
that the change should be at least 6 kg to be clinically meaningful (341), which may be large
in a group with reduced levels of hand strength at baseline such as the current population. A
20% change has been used as an important change in studies on grip strength using another
hand dynamometer (Grippit) which is a comparable assessment instrument to the Jamar

(342).

All patients in Paper II fulfilled the ACR criteria. They are classification criteria developed
for selecting patients for trials, and symptoms most days of the prior month is mandatory, in
combination with structural change for fulfilling these criteria. EULAR published their
recommendations for diagnosing HOA during the years spent on this thesis and were thus
not used in the current project. These recommendations are less complex than the ACR
criteria and do not warrant long term symptoms; they include the presence of Heberden
nodes, family history of nodes, age above 40, and joint space narrowing (46), which may

capture people with milder disease.
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There is no agreement on criteria for generalized OA. Several of the definitions of
generalized OA include the presence of nodules, which would indicate that patients with
nodular HOA have generalized OA. HOA may be an indicator of a more generalized disease
which may involve other joints in addition to the hand (343). HOA and generalized disease
seem closely linked. HOA is some times hypothesized to be the beginning of generalized
disease since HOA is associated with OA at other localizations (344). The long-lasting
character of persistent pain in OA over time may change normal pain processing (239), and
OA pain may be less localized in advanced disease or in combination with other factors like
distress, co-morbidity or negative emotions. It is known that emotions can change the
perception of pain (345). Further, radiographic OA is more common than symptomatic OA,
and it is possible that a more generalized pain, negative emotions and sensitisation process
may result in a more generalized pain pattern in advanced OA, leading to a more
generalized pattern of symptomatology. It seems plausible that generalized OA includes
HOA; however HOA does not necessarily include generalized disease, but it seems as if the
two may be interrelated on several levels. Consensus on criteria for generalized OA may

facilitate comparisons of the impact of different OA sites in the future.

The main approach in Paper III was to focus on the clinical disease impact, but additional
radiographic data on structural joint damage could have brought a new dimension to the
comparisons. Imaging was a part of the clinical examination when clinically indicated.
Many patients were referred after imaging had been performed in primary care.
Radiographic assessments should if optimal be assessed in all joints to contribute to the
knowledge about the association between symptomatic and radiographic OA, but this would
have warranted other aims, another set of ethics and judgements of possible side-effects;
and was not the focus in this thesis. The development of imaging methods in HOA has
increased knowledge about HOA while this project was ongoing. Studies have shown that
ultrasound and MRI can detect synovitis in HOA, and MRI can detect bone marrow lesions.
Both synovitis and bone marrow lesions seem to be associated with pain in HOA (346).
Ultrasound and MRI can detect more joints with erosions than conventional radiographs, i.e.
possibly indicating that erosive HOA can be more frequent than reported in studies up until

now (116;346).

Disease duration could not be exactly recorded in the patients; disease onset is difficult to

assess in OA, and it is unlikely that data on disease duration from a clinical setting would be
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reliable; however including this feature in Paper III could have been valuable. Also, it was

not systematically registered which hand joints were involved in the studies. Recent studies
have suggested that this feature could be relevant to future disease impact. CMC-1 OA has

been reported associated with higher levels of impairments and disability than DIP and PIP
OA (347).

Frequent co-morbidities were assessed in Paper I1I, and the patients had on average two
other diseases. More knowledge about co-morbidity and mortality risk in OA has emerged
recently. Mortality has been associated with co-morbidity and side-effects of
pharmacological treatments (303;348;349). Still, there are indications that many patients
with OA treated for known gastrointestinal and cardiovascular co-morbidities receive
pharmacological treatment known to affect these comorbidities negatively (324). Thus,
assessing co-morbidity may be important to risk reduction and modifying future disease

impact in OA (350).

More knowledge about the patient perspective in HOA research has become available after
the start of the PhD project. Patients have expressed a lack of information about the impact

of HOA (351). This study has contributed with more knowledge concerning this issue.

5.2. Main results

The results of the studies will be discussed in the light of the current evidence base.

5.2.1 Non-pharmacological management of HOA

There is an increasing amount of research-based evidence available through publications,
indicating a need to sum up and make evidence more easily accessible for the different
stakeholders. An overview comprises evidence from several reviews into one simple user-
friendly table easily accessible to busy clinicians. A systematic transparent method was used
to summarize research-based evidence of non-pharmacological and non-surgical
management of HOA. The overview was based on systematic literature searches,

assessment of study quality and synthesis of results.This method also ensured the possibility
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of comparing results with the existing overviews on hip and knee OA. It was confirmed that

the evidence base for the management of HOA was thinner than for hip and knee OA.

The results of the overview of evidence for the effectiveness of non-pharmacological and
non-surgical interventions for HOA showed that there was insufficient high-quality
evidence available. There was some evidence from single RCTs indicating a beneficial pain
relieving effect of capsaicin and improved function from the combined intervention of
exercise and education. The paucity of primary studies available about non-pharmacological
management of HOA limits the scope of the systematic reviews, and this again limits the
content of overviews in the field. It is therefore important to emphasize that there is an
important difference between ‘no excisting evidence’ on a certain scientific level, and

‘evidence of no effect’.

Only evidence from systematic reviews was reported, and if no systematic review existed
for a type of intervention, it was not included. Primary studies were only consulted in the
overview due to unclear and inconsistent reporting of the results in the systematic reviews.
A limitation of such an overview is the possibility of excluding the most novel evidence
from primary studies. The review by Zhang et al. is the most recent of the included reviews
that addresses all non-pharmacological treatments. They included studies published up until
January 2006, and could only identify a few relevant primary studies (RCTs and CCTs). For
example, they identified only one study on education, two on exercises/yoga, one on TENS,
one on laser and three on splint/gloves. It is unlikely that a substantial number of new
studies published between the most recent systematic review we have included, and the

overview, would have altered our findings.

The systematic reviews included were of variable quality and included heterogeneous trials
that limited the possibilities of quantitative pooling; in addition only a few systematic
reviews were available in the field of research. This led to a weaker general contribution to
the knowledge about treatment effects, but important areas for future research were
detected. This is not an unusual finding in evidence-based practice that prefers knowledge
from high quality studies over other types of evidence. Evidence-based practice
acknowledges bias and aims at minimizing this in studies, but when the theoretically best
available studies are absent, one can use the best research-based evidence available. Other

types of studies, patient and clinician knowledge are also valued. Clinicians need to make
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use of the various forms of evidence when meeting an individual patient. Overviews may be
important tools to guide directions in choice of interventions, but they might not be useful
for deciding how interventions should specifically be carried out on the individual level.
Deciding on the type, dose and timing of interventions should be a shared decision between
the clinician and patient in each clinical setting. Additionally, the patient that exactly

represents the average population in a RCT probably does not exist (352).

Systematic reviews of non-pharmacological care often include complex interventions with
more than one simple intervention affecting and being affected by the specific question of
the systematic review (353). There is thus not just a problem of heterogeneity of included
patients but also of the interventions applied. However, overviews provide information on a

“mean” effect, regardless of the amount of responders or non-responders.

The results of Paper I show that the same evidence from primary studies could be presented
differently and possibly also in conflicting ways by different systematic reviews. Detecting

and clarifying this is therefore an important task for overviews.

Two relevant recently published systematic reviews add to the evidence of the overview in
this thesis: they both included newer primary studies; one included studies of varying
designs, and one included samples with other forms of arthritis (330;354). They both found
support from the literature for applying exercise, thermotherapy, orthoses and joint

protection.

In addition to a small amount of high quality evidence-based knowledge about managing
HOA, there are indications that the little knowledge which does exist is not being used
optimally by clinicians. This hinders optimal information, advice and management in
clinical care. A recent qualitative study show that patients report being confused by
contrasting advice in the health care system, they are, e.g. concerned that exercising and
moving their hands may impact OA development negatively (351). Research about what
facilitates and limits the use of recommendations for good clinical practice in OA is among
studies currently being performed by the EU and EULAR in cooperation (the
EUMUSC.NET project) (355).
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Posterior to this paper the evidence-based knowledge about managing OA has increased and

this is the focus of the discussion below.

Guidelines

The recently published ACR recommendations added HOA to hip and knee OA in the new
advice for non-surgical management of OA (356). The recommendations for both
pharmacological and non-pharmacological management of HOA were however only
conditionally offered based on the meager high quality evidence. The results of Paper I was
included in this recommendation. Assessments, joint protection, assistive devices,
thermotherapy and splints were conditionally recommended, based mainly on expert
opinion. There were strong recommendations for non-pharmacological management for hip
and knee OA, however, due to considerable available evidence, but pharmacological

management was also only conditionally advised for HOA.

Systematic reviews

Paper I concluded that there was insufficient high-quality evidence regarding non-
pharmacological and non-surgical interventions for hand osteoarthritis. Systematic reviews
have been conducted after the initiation of this thesis and could be assessed for inclusion in

an update of the overview (Paper I).

Most of the newer systematic reviews still seem to conclude in agreement with Paper I that
the evidence base for non-pharmacological treatments in HOA is weak. Two systematic
reviews including different non-pharmacological trials for HOA reported that most studies
included had major methodological weaknesses, and lacked proper outcome measures,

methods for randomization, and description of blinding (204;357).

A systematic review on the effects of splints and exercises in HOA published in 2011 found
that splinting reduced pain on short and long term through combining two RCTs in a meta-
analysis, additionally there was some evidence for pain reduction, improved flexibility and
strength related to hand exercises and promising results of combining splints and exercises
(358). Including these results in an update of Paper I would strengthen the results of

applying splints in the management of HOA.
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A review by Valdes and Marik (354) concluded that literature supports the use of orthoses,
exercise, thermotherapy and joint protection in HOA. A review on the effect of spa, mud

and magnetic therapy compared to none or other interventions for OA included small trials
with small samples that included multiple testing were included, increasing the risk for bias
(319). Another review about the effect of spa therapy on hand and knee OA was conducted
by Francon & Forestier (359), they reviewed RCTs only and concluded that these therapies

could be beneficial; but that evidence was too weak to allow definitive conclusions.

A very recent review on rehabilitative interventions for people with HOA by Ye et al. (330)
however, concluded differently than the other reviews, possibly e.g. due to the inclusion of
different types of primary studies, such as RCTs, quasi RCTs and crossover trials. Their
assessment of methodological quality was based on the PEDro scale with a cut-off of 6/10
points to allow inclusion. The 10 studies included were on exercise (n=3), on thermotherapy
(n=2), low level laser (n=2), splint (n=1), massage (n=1), and acupuncture (n=1). The
authors concluded that a night splint can improve pain, function, strength and range of
motion; exercise can improve strength based on data from three conflicting studies; and that
laser can improve the range of motion of the CMC-1 joint. One study showed beneficial
effects of education combined with exercise (330). Several of the included primary studies
that served as basis for this review were published after the systematic search for reviews in

Paper 1. This emphasizes the need for updating the overview.

Primary studies

Paper I pointed out the limited research evidence for different HOA interventions and
concluded that there was a need for more trials of non-pharmacological and non-surgical
interventions. The overviews are limited to evidence from systematic reviews, and
systematic reviews usually include high quality trials only, so it is important that the

primary studies are of high methodological quality.

The conclusions in Paper I about the effect of splinting the thumb base were based on weak
studies with only few included patients. The evidence base continously increases and
conducting systematic reviews opens up the possibility of combining results from smaller
studies. There is some evidence from RCTs not yet included in systematic reviews, for
example one randomised crossover trial on the effect of two different splints, with twice as

many included patients as the other primary studies, has recently been published which
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includes data from 56 patients with the primary outcome AUSCAN function. The results
showed no statistically significant differences between the splints, but pain decreased
slightly more with the custom-made splint, while the prefabricated one was most preferred
(360). Paper I did not include any results for assistive devices or balneotherapy. Recently,
the use of assistive devices has shown improved performance and satisfaction with
performance in patients with HOA (361). A recent small single blind study on the effect of
balneotherapy on HOA from Hungary (362) did not present any quantitative pooling of
data, but authors concluded that 38 degrees thermal water in combination with magneto-
therapy, compared to 36 degrees thermal water 3 times a week for 5 weeks can improve

pinch strength and HAQ.

New high quality studies are awaited shortly that may contribute significantly to the

evidence-base for non-pharmacological management of HOA (363;364).

Alternative and complementary medicine for OA in general

Alternative and complementary interventions specifically for the hand joint are rarely
studied. Paper I detected some evidence for pain relief from topical capsaicin compared
with placebo. The efficacy of topical Capsaicin, with ingredients from red hot chilli peppers
has been studied in different OA joints (365;366) and found to relieve pain. Several RCTs
with positive results on symptoms and pain have been conducted on avocado soybean oil
(ASU) for osteoarthritis in the hip or knee (365;367;368). Rosehip powder (Rosa Canina)
has also been suggested to be beneficial (366;368;369).

Regardless of the methods used, most studies conclude in concordance with the results in
Paper I, emphasizing the need for more high quality studies about the effect of treatments in
HOA.

5.2.2 Assessing PROs for HOA

With the purpose of improving the access of PROs measuring functioning in HOA in
clinical care and studies, AUSCAN and FIHOA were assessed for data quality, reliability
and validity. Research on PROs has developed through the years spent on this thesis.

Including the patient perspective in outcome measures like the impact of living with a
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disease has led to a greater reliance on PROs (370). This is especially important in
evaluating the effect of complex interventions often used within the field of rheumatology
where there are several treatments used in combination with each other tailored to the

individual patient (371).

Concurrent evaluation of instruments is recommended when there is a lack of evidence for
the comparative performance of two potentially appropriate instruments (33). In the
Norwegian setting, AUSCAN and FIHOA had comparable evidence for data quality,
internal consistency, test-retest reliability as well as internal and external construct validity.
Both instruments showed evidence for reliability and validity for measuring function in
HOA. These results add to the findings from other studies from the literature, which were
not sufficient for determining the most appropriate instrument due to differences in design,

methods and limited concurrent evaluation.

Items scores were more normally distributed for the AUSCAN. There was evidence of a
floor effect for the FIHOA items with mean scores between 0.53 and 1.32 on the four-point
scale. The AUSCAN has earlier been found to be more responsive in a comparative
evaluation of the two instruments (16) which has potential implications for responsiveness.
Both instruments had adequate evidence for internal validity based on the findings of
classical Principal Component Analyses (PCA). The instrument scales also had satisfactory
internal consistency based on the results of item-total correlation and Cronbach’s alpha.
High levels of Cronbach’s alpha however may also be an indication of item redundancy
which could have been further explored. In general, test-retest reliability was satisfactory for

both instruments and similar to other studies (16;17;24).

The development of new measures may sometimes be tempting, but when some measures in
an area are in use there is a great advantage that results can be compared across populations
and time. A few of the items in the included PROs may be less relevant in our population
due to cultural issues and environmental factors. Especially “turning doorknob/handle” and
“turning taps” in AUSCAN and “sewing or using screwdriver” in FIHOA are less relevant
in a Norwegian setting than where the items were developed. Doorknobs and taps are
overall not designed to be turned but lifted or pressed, and the gender differences related to

sewing or using screwdrivers are not evident in our cultural environment anymore. The
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Norwegian research group suggested that patients could choose themselves which of the

gender specific items they would answer.

The items ‘clench your fist” and ‘accept a handshake’ performed more weakly than the other
items of the FIHOA (PCA 0.52 and 0.64 respectively). This may suggest that these tasks are
different from the others. Clenching a fist is a Body function, while the other items represent
activities, and the degree of clenching the fist is important in determining if it is problematic
or not. Acceptance of a handshake could depend on other factors than a disability of the
specific functioning of the hand, and has previously been reported as difficult to link to the
ICF (372). However, at the item level the FIHOA generally performed better than
AUSCAN.

There are indications that the content of the FIHOA may be slightly more detailed including
more precision items than the AUSCAN (317); AUSCAN captures pain and stiffness in
addition to functioning, while the FIHOA is a purely functional scale. Higher FIHOA scores
have also been associated with HOA-related structural damage through MRI (373), this has
to our knowledge not been detected for AUSCAN. In another validation study, using Rasch
analysis, the AUSCAN subscales, and FIHOA were both shown not to be uni-dimensional.
However, deleting misfitting items improved the scales performance. The revised AUSCAN
physical function subscore and the FIHOA both correlated well with performance measures
such as the Moberg picking-up test and grip strength (317), which strengthens the validity of
the scales. The exact time used for the administration of the scales are not reported, but the
inverstigator administrated version of the FIHOA takes approximately 2.5 minutes to
complete (262). Recording how much time patients used filling in the questionnaires would

also have been relevant to feasibility, but was not included in the current study.

Fourty patients were recruited for the test-retest analysis; this number is comparable to
validations of the same outcome measures in other languages performed by other research
groups (261). The low test-retest reliability for some of the items in AUSCAN may be
explained by the fact that few sinks have turnable taps, and doorknobs are seldom found in
Norwegian homes; that fastening jewellery may be mainly gender-specific, and lastly, that
people with hand OA may often use both hands when carrying a pot. The results of test-

retest also show that for real change to occur beyond measurement error, AUSCAN total
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scores must change more than 0.76 on the 0—4 scale and FIHOA more than 5.55 on the 0-30

scale.

Strong correlations between FIHOA and AUSCAN total score as well as the subscales pain,
stiffness and physical function suggest that both instruments measure similar constructs in
this population. External construct validity based on the correlations with the other PROs
and performance measures were also comparable for both instruments. In general, slightly
stronger correlations were found for the FIHOA with the other functioning measures than
with the AUSCAN total score due to the inclusion of the subscales pain and stiffness. The
AUSCAN physical subscale and the FIHOA had similar levels of correlation for the
majority of the comparisons. Instruments measuring a combination of ICF domains or
constructs may mask true treatment effects in one domain because they capture several
domains. On the other hand, assessing function in patients with HOA, which is a complex
disease is not easy, and no single instrument can reflect all aspects of the disease. Strengths
and weaknesses of including subscales from different domains in one total score should be

considered when choosing outcome measures in studies or clinical care.

It is important to examine instruments in other settings than the one they were developed in,
and by other research teams than the ones who developed them. In summary, both
instruments are suitable for application. The brevity of the FIHOA makes it potentially more
acceptable to patients. The FIHOA had higher test-retest reliability, but performed slightly
more poorly than the AUSCAN in tests of data quality and external construct validity.

Due to the low proportion of men (9%) the discriminant capacity of the gender-specific
FIHOA question could not be assessed in this study. Further comparisons of AUSCAN and
FIHOA with respect to responsiveness in randomized controlled trials should be performed.
The possibility of item redundancy should be further assessed for both instruments. Finally
the appropriateness of the AUSCAN and FIHOA should be evaluated in the different
subtypes of OA, including their ability to discriminate according to HOA severity.

Responsiveness was not included in the study. Self-reported measures of health status are
often used in rheumatology research and clinical practice. However, they may not always
correlate with more objective measures of disease activity, and may be influenced by other

factors than the disease itself, such as mood, motivation and co-morbidity. Even the
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simplest PROs like self-reported VAS, NRS or Likert scales of pain, fatigue and patient
global disease activity may provide important information, although it is known that these

measures show considerable variation over time (374).

Studies about outcome measures, and various treatment effects detected by these have been
published since the beginning of this project, however, an updated review (204) concluded
that there is still a lack of use of standardized outcome measures, and this still limits the

results and possibilities for quantitative pooling (357) in meta-analyses and reviews.

5.2.3 Comparing disease impact in HOA to other localizations

Woolf et al. addressed how to measure the impact of musculoskeletal conditions (375) with
health state, or disease impact as a part of the burden of disease. The burden of disease often
includes personal, demographic, societal and economical factors, and disease impact can be

understood as individual burden (7;129;325).

From the beginning of this project, only a few relevant results on the comparisons between
localization groups in OA had been published in this field. In Paper III OA patients referred
to specialist care reported considerable levels of disease impact across localizations. Patients
scored above 5 on NRS pain, had on average 2 co-morbidities, and scored above 1.5 on
emotional distress (HSCL-25, range 1-4). The patients reported high degrees of pain
regardless of OA localization. On the other hand, this may be attributed to a general finding
of chronic hand pain. A systematic review of hand problems in elderly adults found that age
was associated with increased hand pain severity (334), this may also be applicable to the

current population.

Despite a general focus on assessing HRQOL over the last years, a recent systematic review
concluded that data on HRQOL in HOA is still limited (79). In Paper I1I, HRQOL was
compared across OA localizations and showed that patients with hand OA scored better on
pain (p=0.001, ANOVA) and SF-36 physical component (p<0.001), than the other
localization groups, whereas no major differences were observed for the mental component
(p=0.07). This may be the case because patients with HOA have better health-related
physical functioning, or that the physical summary score (PCS) of the SF-36 mainly focuses
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on lower extremity functioning. Research on knee OA has shown that female gender and co-
morbid conditions are associated with poorer HRQOL, and increasing age has been
associated with poorer PCS, but improved mental component summary (MCS) (376). On
the MCS, HOA patients in Paper III scored slightly poorer than the other groups, however
the difference was minor, with an adjusted difference between the hand and hip group of
(95% CI) 2.39 (0.2, 4.6). Busija et al. (377) published a review on the burden of
osteoarthritis in general. They concluded that patients with different chronic conditions
generally score poorer than the population norm on the physical component of the SF-36
(PCS), but that there are only small differences for the mental component (MCS). These

findings are in concordance with the results of Paper III.

In our study, the mean number of self-reported painful joints was 10 in hand OA, seven in
patients with hip and knee OA, and 14 in patients with generalized disease. Joint pain co-
morbidity has been associated with higher levels of pain and distress, and impaired

functioning and HRQOL in hip and knee OA (378) in a Dutch population.

The current sample of patients with HOA reported cardiac events in 9% and hypertension in
26%. The association between HOA and cardiovascular disease is currently under further

exploration (94;344;379), and may have impact on future disease management.

Many patients in Paper III had a high BMI, especially the knee OA patients. Patients with
generalized disease had a lower BMI (<25) than the other localization groups. The
association between low limb osteoarthritis and overweight is well established, and reducing
overweight can improve pain (ES 0.20 (95% CI 0.00, 0.39) (368). A systematic review has
shown that there is an association between HOA and overweight (380), but there is yet no
high quality evidence that weight reduction decreases hand symptoms in HOA (356). The
mechanism that causes the relationship between OA and overweight is unknown.
Biomechanical factors may play a role (381) as well as factors like cytokines and
adiopokines (382;383). The patients in Paper II and III were not as overweight as
comparable populations in other studies; this may impact the generalizability of the

findings.

Patients with HOA scored poorly on disease-specific functioning of the lower extremities

and patients with lower extremity OA also scored poorly on disease-specific hand
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functioning. This location and disease specific impaired functioning at other sites than the
symptomatic OA is difficult to explain. Some patients with knee OA as their primary
complaint could have HOA or hip OA as well, and vice versa. Why patients with HOA
score poorer on WOMAC could also represent a more generalized response to localized
disease, activity and participation restrictions that could affect symptom perception and
report. There is also the possibility that the location-specific outcome measures may be less
specific than originally accounted for. AUSCAN and WOMAC have to our knowledge not
been tested to discriminate between different OA localizations. On the other hand, the
Johnston County OA project also found that people with HOA had difficulties performing
activities involving both upper and lower extremities, independent of hip or knee diagnoses
(164). Since many people with OA seem to have multiple painful joints or affected joint
areas, it would be helpful to have an instrument which captures functioning to detect more

generalized OA. The latter will be on the future research agenda.

The frequency of patients with HOA included in Paper III may be a reflection of many
referrals to specialist care, one explanation possibly being a lack of patient satisfaction with
primary health care. Data from Portuguese OA patients and their physicians have been
analyzed regarding priorities for treatment. While 41% of patients rated fine hand and finger
movement as one of their top priorities for management, only 5% of the physicians rated
this domain as a priority for treatment in clinical practice (384). The involvement of
multidisciplinary teams or other health care professionals than physicians contributing to
both an OA-specific and bio-psycho-social approach in primary care has been suggested as

a promising approach for treating people with OA more optimally (385).

In Paper 111, stiffness was considerable, and mean values varied between 5 and 6 on NRS
between the different localization groups. Considering the significant impact of stiffness, it
was surprising that none of the included reviews in Paper I reported on the outcome stiffness
as a separate outcome. Addressing stiffness as an outcome in trials should be on the future

research agenda.

The EULAR has initiated the development of measures of disease impact including domains
perceived as important by patients. Rheumatoid Arthritis Impact of Disease (RAID) is an
instrument including pain, function; sleep quality, coping and physical and emotional

wellbeing (386). A comparable instrument for OA has not yet been developed but it is an
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interesting method for establishing the perceived content of disease impact among patients

and assesses what is rated most important for them.

Due to the clinical approach and the absence of longitudinal data, study III is only
hypothesis-generating. It would however be interesting to follow these patients over time.
Paper III show that patients with HOA have comparable disease impact regardless of
localization, indicating a need for equal care between the sites affected. Patients scored
poorly on disease-specific functioning in regions not diagnosed with OA, indicating a need

for examining both upper and lower extremities in clinical practice.

6. Conclusions

Responding to the specific research questions posed the following answers can be given:
Based on an overview of available systematic reviews, Paper I indicated insufficient high-
quality evidence regarding non-pharmacological and non-surgical interventions for hand
OA. Considering the limited literature in this area and the prevalence and impact of the

disease, more primary studies and updated systematic reviews are warranted.

Despite the relative paucity of high quality evidence available, there was some evidence for
the pain relieving effect of topical capsaicin as compared to placebo, and favourable
functional outcomes for exercise and education compared to OA information alone. There
was also some but limited evidence that splinting of the thumb CMC-1 joint reduces pain.

However, the most striking finding was the paucity of available systematic reviews.

The results from Paper II show evidence for reliability and validity of two self-report
instruments, AUSCAN and FIHOA, for measuring hand functioning in OA. As such they
are both suitable alongside other generic and disease-specific PROs and performance

measures for the comprehensive evaluation of patients with HOA.
Paper I1I demonstrates considerable disease impact for OA regardless of joint localization.

Patients had high levels of pain, physical and mental disability, presence of several co-

morbidities and increased BMI in localized disease. Further, the majority of patients
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reported symptoms also at other sites than their primary OA localization. Health-related
physical functioning was poorer in patients with hip and knee OA, but there were no major

differences with respect to mental functioning between the groups.

6.1 Answers to research questions

I What is the existing evidence for effect of non-pharmacological and non-surgical

interventions for HOA?

There is insufficient high-quality evidence regarding non-pharmacological and non-surgical
interventions for hand OA. Considering the limited literature in this area and the prevalence
and impact of the disease, more primary studies and updated systematic reviews are

warranted.

11 Are AUSCAN and FIHOA valid and reliable instruments for assessing hand

functioning in patients with HOA?

There is evidence for reliability and validity for both AUSCAN and FIHOA for measuring
hand functioning in OA. The versions need to be tested further with respect to

responsiveness in RCTs and in different subtypes of HOA and localizations of OA.

11 What is the disease impact in patients with hand OA compared to patients with hip,

knee or generalized disease?

Patients with HOA, hip, knee and generalized OA experience considerable disease impact
regardless of which joint region is affected. The majority of patients also reported symptoms

also at other sites than the primary OA localization.
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6.2 Clinical implications

For effectively treating symptoms in HOA, the best evidence-based interventions must be
identified. This depends on access to good quality outcome measures. Valid outcome
measures for HOA need to be applied in trials to bridge the gap of evidence-based
knowledge between upper and lower limb OA. Knowledge about disease impact is relevant

for what to treat and what to measure, in addition to identifying areas of future research.

The results of Paper I indicate that there is a lack of high quality evidence for the non-
pharmacological management of HOA due to a paucity of high quality published papers and
a lack of accessible validated outcome measures. Conducting trials on HOA functioning is

easier with the presence of an easily accessible validated version of FTHOA.

The available evidence should further be considered for application and information in
clinical care for people with HOA. One way of increasing the knowledge about evidence-
based management of HOA is teaching the teachers. In Norway a patient education
programme for osteoarthritis is developed and implemented, and it includes an overview of
evidence-based management strategies that the teachers keep updated (387). This ensures
that the knowledge is accessible to both clinicians and patients in OA educational settings
and may increase use of evidence-based interventions evaluated with positive results.
Diakonhjemmet Hospital now offers an education programme to patients as an indirect

consequence of the current PhD project.

The validated PROs for functioning in HOA are implemented in HOA research projects,
and the responsiveness is currently being assessed in a RCT. These PROs should also be

considered for evaluation in the different localizations of OA and subtypes of HOA.
Considering the findings from Paper III, functioning in other sites than the primary OA

localization as well as the level of emotional distress should be taken into account in the

assessment and management of patients with OA.
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6.3 Future perspectives

Currently, the field of rheumatology is preparing for effective drugs to improve the disease
burden in OA. Having knowledge about disease impact and valid outcome measures to use
for assessing the effects of new treatments is important. This also highlights the need for
developing an instrument for assessing the disease impact perceived by patients in OA, as
has been developed for RA (RAID) and probably also an easily accessible and valid

instrument for disease outcomes (386).

This thesis has increased the insights about management, assessment and disease impact in
HOA. An overview of high quality systematic reviews about non-pharmacological and non-
surgical interventions for HOA was performed. PROs for hand function in HOA were
translated and tested, and disease impact in HOA was described and compared to hip, knee
and generalized OA in patients in specialist care. Hopefully this knowledge will be useful in

clinical practice and future research.

Studying disease impact in one HOA population over time would contribute important
knowledge about disease impact and progression, and is a part of the future research agenda.
One study that followed patients with HOA over six years showed that pain and function
improve over time in about 26% of cases, and deteriorate in up to 50% (388). A longitudinal
approach may help detect factors predicting disease course and associations with clinical

improvement or deterioration important to targeting future treatment.

The data collection from this thesis will continue, including a focus on imaging, and will
hopefully contribute to answering other research questions in the future than the ones
currently presented as well as contribute to improved understanding about management,
assessment and disease impact in HOA. Using the validated outcome measures will
contribute to increasing knowledge about disease impact and effect of various treatments in
the future. Assessing the responsiveness of AUSCAN and FIHOA and performance

measures are on the research agenda.
In order to contribute to the knowledge about the disease impact of HOA, studies examining

co-morbidities, cardiovascular disease, how to alter stiffness, and the role of overweight

related to functioning are needed. More knowledge about different phenotypes of OA, their
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different outcomes and the impact of localization on functioning in HOA could help target
treatment. Indicators for HOA progression are needed to better understand how to live with,

assess and treat HOA.

94



7. References

M

2

3)

“

)

(6)

(7

®)

©

(10)

(11)

(12)

Aesthetic damage. Online Etymology Dictionary,
http://www.etymonline.com/index.php?term=aesthetic&allowed in frame=0 .

Sarafino EP. Health Psychology: Biopsychosocial Interactions, 4 th edition. New
York; Chichester: Wiley; 2002.

World Health Organization. International Classification of Functioning, Disability
and Health (ICF). 2001.

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.

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

The global burden of disease. A comprehensive assessment of mortality and
disability from diseases, injuries, and risk factors in 1990 and projected to 2020.
Murray CJL, Lopez.A.D., editors. 1996. Cambridge (MA): Harvard School of
Public Health on behalf of the World Health Organization and The World Bank.
1996.

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

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.

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.

Bijlsma JW, Berenbaum F, Lafeber FP. Osteoarthritis: an update with relevance for
clinical practice. Lancet 2011 Jun 18;377(9783):2115-26.

Kloppenburg M, Stamm T, Watt I, Kainberger F, Cawston TE, Birrell FN, et al.
Research in hand osteoarthritis: time for reappraisal and demand for new strategies.
An opinion paper. Ann Rheum Dis 2007 Sep;66(9):1157-61.

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.

95



(13)

(14)

(15)

(16)

(17)

(18)

(19)

(20)

21

(22)

(23)

24)

(25)

(26)

@7

96

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.

Arden N, Nevitt MC. Osteoarthritis: epidemiology. Best Pract Res Clin Rheumatol
2006 Feb;20(1):3-25.

McAlindon T, Dieppe P. Osteoarthritis: definitions and criteria. Ann Rheum Dis
1989 Jul;48(7):531-2.

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.

Armstrong P.L. Diagnostic Imagin 3. ed. Oxford: Blackwell Sience; 1992.

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

Kellgren JH LIJS. Atlas of standard radiographs: the epidemiology of chronic
rheumatism. Oxford: BlackwellScientific Publications 1963;Vol 2.

Kellgren JH. ARTHRITIS IN POPULATIONS. J Coll Gen Pract 1963
Aug;6:SUPPL-7.

Huskisson EC, Dieppe PA, Tucker AK, Cannell LB. Another look at osteoarthritis.
Ann Rheum Dis 1979 Oct;38(5):423-8.

Hunter DJ, Lo GH. The management of osteoarthritis: an overview and call to
appropriate conservative treatment. Rheum Dis Clin North Am 2008 Aug;34(3):689-
712.

Salaffi F, Carotti M, Stancati A, Grassi W. Radiographic assessment of
osteoarthritis: analysis of disease progression. Aging Clin Exp Res 2003
Oct;15(5):391-404.

Kopec JA, Rahman MM, Berthelot JM, Le PC, Aghajanian J, Sayre EC, et al.
Descriptive epidemiology of osteoarthritis in British Columbia, Canada. J
Rheumatol 2007 Feb;34(2):386-93.

Dieppe PA. Relationship between symptoms and structural change in osteoarthritis:
what are the important targets for therapy? J Rheumatol 2005 Jun;32(6):1147-9.

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.

Hawker GA, Stewart L, French MR, Cibere J, Jordan JM, March L, et al.
Understanding the pain experience in hip and knee osteoarthritis--an
OARSI/OMERACT initiative. Osteoarthritis Cartilage 2008 Apr;16(4):415-22.



(28)

29)

(30

31

(32)

(33)

(34

(35)

(36)

(37)

(3%)

(39)

(40)

Hutchings A, Calloway M, Choy E, Hooper M, Hunter DJ, Jordan JM, et al. The
Longitudinal Examination of Arthritis Pain (LEAP) study: relationships between
weekly fluctuations in patient-rated joint pain and other health outcomes. J
Rheumatol 2007 Nov;34(11):2291-300.

Tan AL, Grainger AJ, Tanner SF, Emery P, McGonagle D. A high-resolution
magnetic resonance imaging study of distal interphalangeal joint arthropathy in
psoriatic arthritis and osteoarthritis: are they the same? Arthritis Rheum 2006
Apr;54(4):1328-33.

Taylor W, Gladman D, Helliwell P, Marchesoni A, Mease P, Mielants H.
Classification criteria for psoriatic arthritis: development of new criteria from a large
international study. Arthritis Rheum 2006 Aug;54(8):2665-73.

Arnett FC, Edworthy SM, Bloch DA, McShane DJ, Fries JF, Cooper NS, et al. The
American Rheumatism Association 1987 revised criteria for the classification of
rheumatoid arthritis. Arthritis Rheum 1988 Mar;31(3):315-24.

Jager HJ, Mehring U, Gotz GF, Neise M, Erlemann R, Kapp HJ, et al. Radiological
features of the visceral and skeletal involvement of hemochromatosis. Eur Radiol
1997;7(8):1199-206.

Caspi D, Flusser G, Farber I, Ribak J, Leibovitz A, Habot B, et al. Clinical,
radiologic, demographic, and occupational aspects of hand osteoarthritis in the
elderly. Semin Arthritis Rheum 2001 Apr;30(5):321-31.

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 hip. Arthritis Rheum 1991 May;34(5):505-14.

Croft P, Jordan K, Jinks C. "Pain elsewhere" and the impact of knee pain in older
people. Arthritis Rheum 2005 Aug;52(8):2350-4.

Kamaleri Y, Natvig B, Thleback CM, Benth JS, Bruusgaard D. Number of pain sites
is associated with demographic, lifestyle, and health-related factors in the general
population. Eur J Pain 2008 Aug;12(6):742-8.

Kellgren JH, Moore R. Generalized osteoarthritis and Heberden's nodes. Br Med J
1952 Jan 26;1(4751):181-7.

Loughlin J, Irven C, Fergusson C, Sykes B. Sibling pair analysis shows no linkage
of generalized osteoarthritis to the loci encoding type II collagen, cartilage link

protein or cartilage matrix protein. Br J Rheumatol 1994 Dec;33(12):1103-6.

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

97



(41)

(42)

(43)

(44)

(45)

(46)

(47

(48)

(49)

(50)

1)

(52)

(53)

(54

98

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.

Gunther KP, Sturmer T, Sauerland S, Zeissig I, Sun Y, Kessler S, et al. Prevalence
of generalised osteoarthritis in patients with advanced hip and knee osteoarthritis:
the Ulm Osteoarthritis Study. Ann Rheum Dis 1998 Dec;57(12):717-23.

Kessler S, Dieppe P, Fuchs J, Sturmer T, Gunther KP. Assessing the prevalence of
hand osteoarthritis in epidemiological studies. The reliability of a radiological hand
scale. Ann Rheum Dis 2000 Apr;59(4):289-92.

Min JL, Meulenbelt I, Riyazi N, Kloppenburg M, Houwing-Duistermaat JJ,
Seymour AB, et al. Association of the Frizzled-related protein gene with
symptomatic osteoarthritis at multiple sites. Arthritis Rheum 2005 Apr;52(4):1077-
80.

Carroll GJ. Polyarticular osteoarthritis--two major phenotypes hypothesized. Med
Hypotheses 2006;66(2):315-8.

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.

Chard J, Dieppe P. The case for nonpharmacologic therapy of osteoarthritis. Curr
Rheumatol Rep 2001 Jun;3(3):251-7.

Hunter J]M MECA. Rehabilitation of the hand and upper extremity. 5th edition[1].
2002. USA, Mosby, Elsevier.

Das SK, Farooqi A. Osteoarthritis. Best Pract Res Clin Rheumatol 2008
Aug;22(4):657-75.

Slatkowsky-Christensen B, Mowinckel P, Loge JH, Kvien TK. Health-related
quality of life in women with symptomatic hand osteoarthritis: a comparison with
rheumatoid arthritis patients, healthy controls, and normative data. Arthritis Rheum
2007 Dec 15;57(8):1404-9.

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.

Pellegrini VD, Jr., Olcott CW, Hollenberg G. Contact patterns in the
trapeziometacarpal joint: the role of the palmar beak ligament. J Hand Surg Am
1993 Mar;18(2):238-44.

Eyre DR. Collagens and cartilage matrix homeostasis. Clin Orthop Relat Res 2004
Oct;(427 Suppl):S118-S122.

Tan AL, Grainger AJ, Tanner SF, Shelley DM, Pease C, Emery P, et al. High-
resolution magnetic resonance imaging for the assessment of hand osteoarthritis.
Arthritis Rheum 2005 Aug;52(8):2355-65.



(55)

(56)

(57

(38)

(59)

(60)

(61)

(62)

(63)

(64)

(65)

(66)

(67)

Felson DT, Chaisson CE, Hill CL, Totterman SM, Gale ME, Skinner KM, et al. The
association of bone marrow lesions with pain in knee osteoarthritis. Ann Intern Med
2001 Apr 3;134(7):541-9.

Hill CL, Gale DG, Chaisson CE, Skinner K, Kazis L, Gale ME, et al. Knee
effusions, popliteal cysts, and synovial thickening: association with knee pain in
osteoarthritis. J Rheumatol 2001 Jun;28(6):1330-7.

Boutry N, Paul C, Leroy X, Fredoux D, Migaud H, Cotten A. Rapidly destructive
osteoarthritis of the hip: MR imaging findings. AJR Am J Roentgenol 2002
Sep;179(3):657-63.

Hill S, Dziedzic K, Thomas E, Baker SR, Croft P. The illness perceptions associated
with health and behavioural outcomes in people with musculoskeletal hand
problems: findings from the North Staffordshire Osteoarthritis Project (NorStOP).
Rheumatology (Oxford) 2007 Jun;46(6):944-51.

Marshall M, Dziedzic KS, van der Windt DA, Hay EM. A systematic search and
narrative review of radiographic definitions of hand osteoarthritis in population-
based studies. Osteoarthritis Cartilage 2008 Feb;16(2):219-26.

Tan AL, Toumi H, Benjamin M, Grainger AJ, Tanner SF, Emery P, et al. Combined
high-resolution magnetic resonance imaging and histological examination to explore
the role of ligaments and tendons in the phenotypic expression of early hand
osteoarthritis. Ann Rheum Dis 2006 Oct;65(10):1267-72.

Benjamin M, McGonagle D. Histopathologic changes at "synovio-entheseal
complexes" suggesting a novel mechanism for synovitis in osteoarthritis and
spondylarthritis. Arthritis Rheum 2007 Nov;56(11):3601-9.

Torres L, Dunlop DD, Peterfy C, Guermazi A, Prasad P, Hayes KW, et al. The
relationship between specific tissue lesions and pain severity in persons with knee
osteoarthritis. Osteoarthritis Cartilage 2006 Oct;14(10):1033-40.

Dequeker J, Aerssens J, Luyten FP. Osteoarthritis and osteoporosis: clinical and
research evidence of inverse relationship. Aging Clin Exp Res 2003 Oct;15(5):426-
39.

Haara MM, Arokoski JP, Kroger H, Karkkainen A, Manninen P, Knekt P, et al.
Association of radiological hand osteoarthritis with bone mineral mass: a population
study. Rheumatology (Oxford) 2005 Dec;44(12):1549-54.

Schneider DL, Barrett-Connor E, Morton DJ, Weisman M. Bone mineral density and
clinical hand osteoarthritis in elderly men and women: the Rancho Bernardo study. J
Rheumatol 2002 Jul;29(7):1467-72.

Alexander CJ. Heberden's and Bouchard's nodes. Ann Rheum Dis 1999
Nov;58(11):675-8.

Grainger AJ, Farrant JM, O'Connor PJ, Tan AL, Tanner S, Emery P, et al. MR

imaging of erosions in interphalangeal joint osteoarthritis: is all osteoarthritis
erosive? Skeletal Radiol 2007 Aug;36(8):737-45.

99



(68)

(69)

(70)

(71)

(72)

(73)

(74)

(75)

(76)

)

(78)

(79)

(80)

(81)

(82)

100

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

Crain D.C. Interphalangeal osteoarthritis. JAMA 1961 Mar 25;175:1049-53.

Verbruggen G, Veys EM. Numerical scoring systems for the anatomic evolution of
osteoarthritis of the finger joints. Arthritis Rheum 1996 Feb;39(2):308-20.

Cimmino MA, Sarzi-Puttini P, Scarpa R, Caporali R, Parazzini F, Zaninelli A, et al.
Clinical presentation of osteoarthritis in general practice: determinants of pain in
Italian patients in the AMICA study. Semin Arthritis Rheum 2005 Aug;35(1 Suppl
1):17-23.

O'Reilly S, Jones A, Doherty M. Muscle weakness in osteoarthritis. Curr Opin
Rheumatol 1997 May;9(3):259-62.

Ensrud KE, Nevitt MC, Yunis C, Cauley JA, Seeley DG, Fox KM, et al. Correlates
of impaired function in older women. J Am Geriatr Soc 1994 May;42(5):481-9.

Slemenda C, Brandt KD, Heilman DK, Mazzuca S, Braunstein EM, Katz BP, et al.
Quadriceps weakness and osteoarthritis of the knee. Ann Intern Med 1997 Jul
15;127(2):97-104.

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 II:

OARSI evidence-based, expert consensus guidelines. Osteoarthritis Cartilage 2008
Feb;16(2):137-62.

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.

Dominick KL, Jordan JM, Renner JB, Kraus VB. Relationship of radiographic and
clinical variables to pinch and grip strength among individuals with osteoarthritis.
Arthritis Rheum 2005 May;52(5):1424-30.

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.

Michon M, Maheu E, Berenbaum F. Assessing health-related quality of life in hand
osteoarthritis: a literature review. Ann Rheum Dis 2011 Jun;70(6):921-8.

Dieppe P. Inflammation in osteoarthritis. Rheumatol Rehabil 1978;Suppl:59-63.

Bonnet CS, Walsh DA. Osteoarthritis, angiogenesis and inflammation.
Rheumatology (Oxford) 2005 Jan;44(1):7-16.

Stamm T, Machold K, Aletaha D, Stucki G, Smolen J. [Clinical outcome measures
in hand- and finger joint osteoarthritis from the patient perspective]. Z Rheumatol
2006 Mar;65(2):139-43.



(83)

(84)

(85)

(86)

(87)

(88)

(89)

(90)

on

92)

93)

94

95)

(96)

Bird HA, Tribe CR, Bacon PA. Joint hypermobility leading to osteoarthrosis and
chondrocalcinosis. Ann Rheum Dis 1978 Jun;37(3):203-11.

Scott D, Bird H, Wright V. Joint laxity leading to osteoarthrosis. Rheumatol Rehabil
1979 Aug;18(3):167-9.

Felson DT, Niu J, McClennan C, Sack B, Aliabadi P, Hunter DJ, et al. Knee
buckling: prevalence, risk factors, and associated limitations in function. Ann Intern
Med 2007 Oct 16;147(8):534-40.

Steultjens MP, Dekker J, van Baar ME, Oostendorp RA, Bijlsma JW. Muscle
strength, pain and disability in patients with osteoarthritis. Clin Rehabil 2001
Jun;15(3):331-41.

Slemenda C, Heilman DK, Brandt KD, Katz BP, Mazzuca SA, Braunstein EM, et al.
Reduced quadriceps strength relative to body weight: a risk factor for knee
osteoarthritis in women? Arthritis Rheum 1998 Nov;41(11):1951-9.

Beighton P, Solomon L, Soskolne CL. Articular mobility in an African population.
Ann Rheum Dis 1973 Sep;32(5):413-8.

Jonsson H, Valtysdottir ST, Kjartansson O, Brekkan A. Hypermobility associated
with osteoarthritis of the thumb base: a clinical and radiological subset of hand
osteoarthritis. Ann Rheum Dis 1996 Aug;55(8):540-3.

Kraus VB, Li YJ, Martin ER, Jordan JM, Renner JB, Doherty M, et al. Articular
hypermobility is a protective factor for hand osteoarthritis. Arthritis Rheum 2004
Jul;50(7):2178-83.

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.

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;9:132.

Radin EL, Paul IL. Importance of bone in sparing articular cartilage from impact.
Clin Orthop Relat Res 1971;78:342-4.

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. Ann Rheum Dis 2003 Feb;62(2):151-8.

Haara MM, Heliovaara M, Kroger H, Arokoski JP, Manninen P, Karkkainen A, et
al. Osteoarthritis in the carpometacarpal joint of the thumb. Prevalence and
associations with disability and mortality. ] Bone Joint Surg Am 2004 Jul;86-
A(7):1452-7.

Kjeken I, Dagfinrud H, Slatkowsky-Christensen B, Mowinckel P, Uhlig T, Kvien
TK, et al. Activity limitations and participation restrictions in women with hand

101



D)

(98)

99)

(100)

(101)

(102)

(103)

(104)

(105)

(106)

(107)

(108)

(109)

102

osteoarthritis: patients' descriptions and associations between dimensions of
functioning. Ann Rheum Dis 2005 Nov;64(11):1633-8.

Hunter DJ, Zhang Y, Nevitt MC, Xu L, Niu J, Lui LY, et al. Chopstick arthropathy:
the Beijing Osteoarthritis Study. Arthritis Rheum 2004 May;50(5):1495-500.

Fautrel B, Hilliquin P, Rozenberg S, Allaert FA, Coste P, Leclerc A, et al. Impact of
osteoarthritis: results of a nationwide survey of 10,000 patients consulting for OA.
Joint Bone Spine 2005 May;72(3):235-40.

Power JD, Badley EM, French MR, Wall AJ, Hawker GA. Fatigue in osteoarthritis:
a qualitative study. BMC Musculoskelet Disord 2008;9:63.

Tack BB. Self-reported fatigue in theumatoid arthritis. A pilot study. Arthritis Care
Res 1990 Sep;3(3):154-7.

Wolfe F, Hawley DJ, Wilson K. The prevalence and meaning of fatigue in rheumatic
disease. J Rheumatol 1996 Aug;23(8):1407-17.

Jones R, Rubin G, Berenbaum F, Scheiman J. Gastrointestinal and cardiovascular
risks of nonsteroidal anti-inflammatory drugs. Am J Med 2008 Jun;121(6):464-74.

Hochberg MC. Mortality in osteoarthritis. Clin Exp Rheumatol 2008 Sep;26(5 Suppl
51):S120-S124.

Watson DJ, Rhodes T, Guess HA. All-cause mortality and vascular events among
patients with rheumatoid arthritis, osteoarthritis, or no arthritis in the UK General
Practice Research Database. ] Rheumatol 2003 Jun;30(6):1196-202.

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.

Bondeson J, Wainwright SD, Lauder S, Amos N, Hughes CE. The role of synovial
macrophages and macrophage-produced cytokines in driving aggrecanases, matrix
metalloproteinases, and other destructive and inflammatory responses in
osteoarthritis. Arthritis Res Ther 2006;8(6):R187.

Sellam J, Berenbaum F. The role of synovitis in pathophysiology and clinical
symptoms of osteoarthritis. Nat Rev Rheumatol 2010 Nov;6(11):625-35.

Irlenbusch U, Dominick G. Investigations in generalized osteoarthritis. Part 2:
special histological features in generalized osteoarthritis (histological investigations
in Heberden's nodes using a histological score). Osteoarthritis Cartilage 2006
May;14(5):428-34.

Burr DB. The importance of subchondral bone in osteoarthrosis. Curr Opin
Rheumatol 1998 May;10(3):256-62.



(110)

(111)

(112)

(113)

(114)

(115)

(116)

(117)

(118)

(119)

(120)

(121)

(122)

(123)

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.

Brandt KD, Radin EL, Dieppe PA, van de PL. Yet more evidence that osteoarthritis
is not a cartilage disease. Ann Rheum Dis 2006 Oct;65(10):1261-4.

Aigner T, Sachse A, Gebhard PM, Roach HI. Osteoarthritis: pathobiology-targets
and ways for therapeutic intervention. Adv Drug Deliv Rev 2006 May 20;58(2):128-
49.

Buckland-Wright C. Subchondral bone changes in hand and knee osteoarthritis
detected by radiography. Osteoarthritis Cartilage 2004;12 Suppl A:S10-S19.

March LM, Bagga H. Epidemiology of osteoarthritis in Australia. Med J Aust 2004
Mar 1;180(5 Suppl):S6-10.

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

Haugen IK, Englund M, Aliabadi P, Niu J, Clancy M, Kvien TK, et al. Prevalence,
incidence and progression of hand osteoarthritis in the general population: the
Framingham Osteoarthritis Study. Ann Rheum Dis 2011 Sep;70(9):1581-6.

Rossignol M, Leclerc A, Allaert FA, Rozenberg S, Valat JP, Avouac B, et al.
Primary osteoarthritis of hip, knee, and hand in relation to occupational exposure.
Occup Environ Med 2005 Nov;62(11):772-7.

Solovieva S, Vehmas T, Riihimaki H, Luoma K, Leino-Arjas P. Hand use and
patterns of joint involvement in osteoarthritis. A comparison of female dentists and
teachers. Rheumatology (Oxford) 2005 Apr;44(4):521-8.

Carmona L, Ballina J, Gabriel R, Laffon A. The burden of musculoskeletal diseases
in the general population of Spain: results from a national survey. Ann Rheum Dis
2001 Nov;60(11):1040-5.

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.

Andrianakos AA, Kontelis LK, Karamitsos DG, Aslanidis SI, Georgountzos Al,
Kaziolas GO, et al. Prevalence of symptomatic knee, hand, and hip osteoarthritis in
Greece. The ESORDIG study. J Rheumatol 2006 Dec;33(12):2507-13.

Hirsch R, Guralnik JM, Ling SM, Fried LP, Hochberg MC. The patterns and
prevalence of hand osteoarthritis in a population of disabled older women: The
Women's Health and Aging Study. Osteoarthritis Cartilage 2000;8 Suppl A:S16-
S21.

Mannoni A, Briganti MP, Di BM, Ferrucci L, Serni U, Masotti G, et al. Prevalence
of symptomatic hand osteoarthritis in community-dwelling older persons: the ICARe

103



(124)

(125)

(126)

(127)

(128)

(129)

(130)

(131)

(132)

(133)

(134)

(135)

104

Dicomano study. Insufficienza Cardiaca negli Anzizni Residenti a Dicomano.
Osteoarthritis Cartilage 2000;8 Suppl A:S11-S13.

Zhang Y, Xu L, Nevitt MC, Niu J, Goggins JP, Aliabadi P, et al. Lower prevalence
of hand osteoarthritis among Chinese subjects in Beijing compared with white
subjects in the United States: the Beijing Osteoarthritis Study. Arthritis Rheum 2003
Apr;48(4):1034-40.

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.

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.

Acheson RM, Chan YK, Clemett AR. New Haven survey of joint diseases. XII.
Distribution and symptoms of osteoarthrosis in the hands with reference to
handedness. Ann Rheum Dis 1970 May;29(3):275-86.

Lawrence J.S., Bremner J.M., Bier F. Osteo-arthrosis. Prevalence in the population
and relationship between symptoms and x-ray changes. Ann Rheum Dis 1966
Jan;25(1):1-24.

Uhlig T, Slatkowsky-Christensen B, Moe RH, Kvien TK. The burden of
osteoarthritis:the societal and the patient perspective. Therapy, November 2010, Vol
7, No 6, Pages 605-619 2010.

Harris WH. Etiology of osteoarthritis of the hip. Clin Orthop Relat Res 1986
Dec;(213):20-33.

Sharma L, Song J, Felson DT, Cahue S, Shamiyeh E, Dunlop DD. The role of knee
alignment in disease progression and functional decline in knee osteoarthritis. JAMA
2001 Jul 11;286(2):188-95.

Zhang Y, Hannan MT, Chaisson CE, McAlindon TE, Evans SR, Aliabadi P, et al.
Bone mineral density and risk of incident and progressive radiographic knee
osteoarthritis in women: the Framingham Study. J Rheumatol 2000 Apr;27(4):1032-
7.

El-Sherif HE, Kamal R, Moawyah O. Hand osteoarthritis and bone mineral density
in postmenopausal women; clinical relevance to hand function, pain and disability.
Osteoarthritis Cartilage 2008 Jan;16(1):12-7.

Hannan MT, Anderson JJ, Zhang Y, Levy D, Felson DT. Bone mineral density and
knee osteoarthritis in elderly men and women. The Framingham Study. Arthritis
Rheum 1993 Dec;36(12):1671-80.

Nevitt MC, Lane NE, Scott JC, Hochberg MC, Pressman AR, Genant HK, et al.
Radiographic osteoarthritis of the hip and bone mineral density. The Study of
Osteoporotic Fractures Research Group. Arthritis Rheum 1995 Jul;38(7):907-16.



(136)

(137)

(138)

(139)

(140)

(141)

(142)

(143)

(144)

(145)

(146)

(147)

(148)

Lane NE, Gore LR, Cummings SR, Hochberg MC, Scott JC, Williams EN, et al.
Serum vitamin D levels and incident changes of radiographic hip osteoarthritis: a
longitudinal study. Study of Osteoporotic Fractures Research Group. Arthritis
Rheum 1999 May;42(5):854-60.

McAlindon TE, Felson DT, Zhang Y, Hannan MT, Aliabadi P, Weissman B, et al.
Relation of dietary intake and serum levels of vitamin D to progression of
osteoarthritis of the knee among participants in the Framingham Study. Ann Intern
Med 1996 Sep 1;125(5):353-9.

Solovieva S, Vehmas T, Rithimaki H, Takala EP, Murtomaa H, Luoma K, et al.
Finger osteoarthritis and differences in dental work tasks. J Dent Res 2006
Apr;85(4):344-8.

Hadler NM, Gillings DB, Imbus HR, Levitin PM, Makuc D, Utsinger PD, et al.
Hand structure and function in an industrial setting. Arthritis Rheum 1978
Mar;21(2):210-20.

Kalichman L, Cohen Z, Kobyliansky E, Livshits G. Patterns of joint distribution in
hand osteoarthritis: contribution of age, sex, and handedness. Am J Hum Biol 2004
Mar;16(2):125-34.

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

Hunter DJ, Zhang Y, Sokolove J, Niu J, Aliabadi P, Felson DT. Trapeziometacarpal
subluxation predisposes to incident trapeziometacarpal osteoarthritis (OA): the
Framingham Study. Osteoarthritis Cartilage 2005 Nov;13(11):953-7.

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

Felson DT, Zhang Y, Anthony JM, Naimark A, Anderson JJ. Weight loss reduces
the risk for symptomatic knee osteoarthritis in women. The Framingham Study. Ann
Intern Med 1992 Apr 1;116(7):535-9.

Nevitt MC, Cummings SR, Lane NE, Hochberg MC, Scott JC, Pressman AR, et al.
Association of estrogen replacement therapy with the risk of osteoarthritis of the hip

in elderly white women. Study of Osteoporotic Fractures Research Group. Arch
Intern Med 1996 Oct 14;156(18):2073-80.

Sandmark H, Hogstedt C, Lewold S, Vingard E. Osteoarthrosis of the knee in men
and women in association with overweight, smoking, and hormone therapy. Ann
Rheum Dis 1999 Mar;58(3):151-5.

Kalichman L, Kobyliansky E. Age, body composition, and reproductive indices as
predictors of radiographic hand osteoarthritis in Chuvashian women. Scand J
Rheumatol 2007 Jan;36(1):53-7.

Tepper S, Hochberg MC. Factors associated with hip osteoarthritis: data from the

First National Health and Nutrition Examination Survey (NHANES-I). Am J
Epidemiol 1993 May 15;137(10):1081-8.

105



(149)

(150)

(151)

(152)

(153)

(154)

(155)

(156)

(157)

(158)

(159)

(160)

(161)

106

Schouten JS, van den Ouweland FA, Valkenburg HA. Natural menopause,
oophorectomy, hysterectomy and the risk of osteoarthritis of the dip joints. Scand J
Rheumatol 1992;21(4):196-200.

Gokhale JA, Frenkel SR, Dicesare PE. Estrogen and osteoarthritis. Am J Orthop
(Belle Mead NJ) 2004 Feb;33(2):71-80.

Salaffi F, De AR, Grassi W. Prevalence of musculoskeletal conditions in an Italian
population sample: results of a regional community-based study. I. The MAPPING
study. Clin Exp Rheumatol 2005 Nov;23(6):819-28.

Demissie S, Cupples LA, Myers R, Aliabadi P, Levy D, Felson DT. Genome scan
for quantity of hand osteoarthritis: the Framingham Study. Arthritis Rheum 2002
Apr;46(4):946-52.

Spector TD, Cicuttini F, Baker J, Loughlin J, Hart D. Genetic influences on
osteoarthritis in women: a twin study. BMJ 1996 Apr 13;312(7036):940-3.

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.

Bijkerk C, Houwing-Duistermaat JJ, Valkenburg HA, Meulenbelt I, Hofman A,
Breedveld FC, et al. Heritabilities of radiologic osteoarthritis in peripheral joints and
of disc degeneration of the spine. Arthritis Rheum 1999 Aug;42(8):1729-35.

Kraus VB, Jordan JM, Doherty M, Wilson AG, Moskowitz R, Hochberg M, et al.
The Genetics of Generalized Osteoarthritis (GOGO) study: study design and
evaluation of osteoarthritis phenotypes. Osteoarthritis Cartilage 2007 Feb;15(2):120-
7.

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.

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.

Neame RL, Muir K, Doherty S, Doherty M. Genetic risk of knee osteoarthritis: a
sibling study. Ann Rheum Dis 2004 Sep;63(9):1022-7.

Wilson MG, Michet CJ, Jr., llstrup DM, Melton LJ, III. Idiopathic symptomatic
osteoarthritis of the hip and knee: a population-based incidence study. Mayo Clin
Proc 1990 Sep;65(9):1214-21.

MacGregor AJ, Li Q, Spector TD, Williams FM. The genetic influence on
radiographic osteoarthritis is site specific at the hand, hip and knee. Rheumatology
(Oxford) 2009 Mar;48(3):277-80.



(162)

(163)

(164)

(165)

(166)

(167)

(168)

(169)

(170)

(171)

(172)

(173)

Anderson JJ, Felson DT. Factors associated with osteoarthritis of the knee in the first
national Health and Nutrition Examination Survey (HANES I). Evidence for an
association with overweight, race, and physical demands of work. Am J Epidemiol
1988 Jul;128(1):179-89.

Jordan JM, Linder GF, Renner JB, Fryer JG. The impact of arthritis in rural
populations. Arthritis Care Res 1995 Dec;8(4):242-50.

Elliott AL, Kraus VB, Fang F, Renner JB, Schwartz TA, Salazar A, et al. Joint-
specific hand symptoms and self-reported and performance-based functional status
in African Americans and Caucasians: The Johnston County Osteoarthritis Project.
Ann Rheum Dis 2007 Dec;66(12):1622-6.

Felson DT, Lawrence RC, Dieppe PA, Hirsch R, Helmick CG, Jordan JM, et al.
Osteoarthritis: new insights. Part 1: the disease and its risk factors. Ann Intern Med
2000 Oct 17;133(8):635-46.

Dieppe P, Cushnaghan J, Tucker M, Browning S, Shepstone L. The Bristol 'OA500
study": progression and impact of the disease after 8 years. Osteoarthritis Cartilage
2000 Mar;8(2):63-8.

Berggren M, Joost-Davidsson A, Lindstrand J, Nylander G, Povlsen B. Reduction in
the need for operation after conservative treatment of osteoarthritis of the first
carpometacarpal joint: a seven year prospective study. Scand J Plast Reconstr Surg
Hand Surg 2001 Dec;35(4):415-7.

Hassett G, Hart DJ, Doyle DV, March L, Spector TD. The relation between
progressive osteoarthritis of the knee and long term progression of osteoarthritis of
the hand, hip, and lumbar spine. Ann Rheum Dis 2006 May;65(5):623-8.

Sharma L, Eckstein F, Song J, Guermazi A, Prasad P, Kapoor D, et al. Relationship
of meniscal damage, meniscal extrusion, malalignment, and joint laxity to
subsequent cartilage loss in osteoarthritic knees. Arthritis Rheum 2008
Jun;58(6):1716-26.

Sharma V, Tsailas PG, Maheshwari AV, Ranawat AS, Ranawat CS. Does patellar
eversion in total knee arthroplasty cause patella baja? Clin Orthop Relat Res 2008
Nov;466(11):2763-8.

Felson DT, Zhang Y, Hannan MT, Naimark A, Weissman BN, Aliabadi P, et al. The
incidence and natural history of knee osteoarthritis in the elderly. The Framingham
Osteoarthritis Study. Arthritis Rheum 1995 Oct;38(10):1500-5.

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.

Hill S, Dziedzic KS, Ong BN. The functional and psychological impact of hand
osteoarthritis. Chronic Illn 2010 Jun;6(2):101-10.

107



174)

(175)

(176)

(177)

(178)

(179)

(180)

(181)

(182)

(183)

(184)

(185)

(186)

(187)

108

Sturmer T, Gunther KP, Brenner H. Obesity, overweight and patterns of
osteoarthritis: the Ulm Osteoarthritis Study. J Clin Epidemiol 2000 Mar 1;53(3):307-
13.

Rosemann T, Grol R, Herman K, Wensing M, Szecsenyi J. Association between
obesity, quality of life, physical activity and health service utilization in primary care
patients with osteoarthritis. Int J Behav Nutr Phys Act 2008;5:4.

Berenbaum F, Sellam J. Obesity and osteoarthritis: what are the links? Joint Bone
Spine 2008 Dec;75(6):667-8.

Darrah J, Loomis J, Manns P, Norton B, May L. Role of conceptual models in a
physical therapy curriculum: application of an integrated model of theory, research,
and clinical practice. Physiother Theory Pract 2006 Nov;22(5):239-50.

Guyatt G. Evidence-based medicine in everyday practice. Cleve Clin ] Med 1999
Sep;66(8):461-4.

Ivar Soenboe Kristiansen and Gavin Mooney. Evidence-Based Medicine. Routledge,
New York; 2004.

Cook DJ, Mulrow CD, Haynes RB. Systematic reviews: synthesis of best evidence
for clinical decisions. Ann Intern Med 1997 Mar 1;126(5):376-80.

Montori VM, Guyatt GH. What is evidence-based medicine and why should it be
practiced? Respir Care 2001 Nov;46(11):1201-14.

Haynes RB. Of studies, syntheses, synopses, summaries, and systems: the "5S"
evolution of information services for evidence-based healthcare decisions. Evid
Based Med 2006 Dec;11(6):162-4.

Moher D, Jadad AR, Nichol G, Penman M, Tugwell P, Walsh S. Assessing the
quality of randomized controlled trials: an annotated bibliography of scales and
checklists. Control Clin Trials 1995 Feb;16(1):62-73.

Atkins D, Eccles M, Flottorp S, Guyatt GH, Henry D, Hill S, et al. Systems for
grading the quality of evidence and the strength of recommendations I: critical
appraisal of existing approaches The GRADE Working Group. BMC Health Serv
Res 2004 Dec 22;4(1):38.

Shea BJ, Grimshaw JM, Wells GA, Boers M, Andersson N, Hamel C, et al.
Development of AMSTAR: a measurement tool to assess the methodological quality
of systematic reviews. BMC Med Res Methodol 2007;7:10.

Shea BJ, Bouter LM, Peterson J, Boers M, Andersson N, Ortiz Z, et al. External
validation of a measurement tool to assess systematic reviews (AMSTAR). PLoS
One 2007;2(12):e1350.

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.



(188)

(189)

(190)

(191)

(192)

(193)

(194)

(195)

(196)

(197)

(198)

(199)

(200)

Brand C. Translating evidence into practice for people with osteoarthritis of the hip
and knee. Clin Rheumatol 2007 Sep;26(9):1411-20.

Brand C, Cox S. Systems for implementing best practice for a chronic disease:
management of osteoarthritis of the hip and knee. Intern Med J 2006 Mar;36(3):170-
9.

Chevalier X, Marre JP, de BJ, Hercek A. Questionnaire survey of management and
prescription of general practitioners in knee osteoarthritis: a comparison with 2000
EULAR recommendations. Clin Exp Rheumatol 2004 Mar;22(2):205-12.

Denoeud L, Mazieres B, Payen-Champenois C, Ravaud P. First line treatment of
knee osteoarthritis in outpatients in France: adherence to the EULAR 2000
recommendations and factors influencing adherence. Ann Rheum Dis 2005
Jan;64(1):70-4.

Mazieres B, Scmidely N, Hauselmann HJ, Martin-Mola E, Serni U, Verbruggen AA,
et al. Level of acceptability of EULAR recommendations for the management of
knee osteoarthritis by practitioners in different European countries. Ann Rheum Dis
2005 Aug;64(8):1158-64.

Chard J, Dickson J, Tallon D, Dieppe P. A comparison of the views of
rheumatologists, general practitioners and patients on the treatment of osteoarthritis.
Rheumatology (Oxford) 2002 Oct;41(10):1208-10.

Rosemann T, Wensing M, Joest K, Backenstrass M, Mahler C, Szecsenyi J.
Problems and needs for improving primary care of osteoarthritis patients: the views
of patients, general practitioners and practice nurses. BMC Musculoskelet Disord
2006;7:48.

Pencharz JN, Grigoriadis E, Jansz GF, Bombardier C. A critical appraisal of clinical
practice guidelines for the treatment of lower-limb osteoarthritis. Arthritis Res
2002;4(1):36-44.

Gignac MA, Davis AM, Hawker G, Wright JG, Mahomed N, Fortin PR, et al. "What
do you expect? You're just getting older": A comparison of perceived osteoarthritis-
related and aging-related health experiences in middle- and older-age adults.
Arthritis Rheum 2006 Dec 15;55(6):905-12.

Mitchell HL, Hurley MV. Management of chronic knee pain: a survey of patient
preferences and treatment received. BMC Musculoskelet Disord 2008;9:123.

Shekelle PG, Ortiz E, Rhodes S, Morton SC, Eccles MP, Grimshaw JM, et al.
Validity of the Agency for Healthcare Research and Quality clinical practice
guidelines: how quickly do guidelines become outdated? JAMA 2001 Sep
26;286(12):1461-7.

DiMatteo MR. Variations in patients' adherence to medical recommendations: a
quantitative review of 50 years of research. Med Care 2004 Mar;42(3):200-9.

Misso ML, Pitt VJ, Jones KM, Barnes HN, Piterman L, Green SE. Quality and
consistency of clinical practice guidelines for diagnosis and management of

109



(201)

(202)

(203)

(204)

(205)

(206)

(207)

(208)

(209)

(210)

@11)

(212)

(213)

(214)

110

osteoarthritis of the hip and knee: a descriptive overview of published guidelines.
Med J Aust 2008 Oct 6;189(7):394-9.

Ryder 1J, Garrison K, Song F, Hooper L, Skinner J, Loke Y, et al. Genetic
associations in peripheral joint osteoarthritis and spinal degenerative disease: a
systematic review. Ann Rheum Dis 2008 May;67(5):584-91.

Buckwalter JA, Saltzman C, Brown T. The impact of osteoarthritis: implications for
research. Clin Orthop Relat Res 2004 Oct;(427 Suppl):S6-15.

Altman RD. Structure-/disease-modifying agents for osteoarthritis. Semin Arthritis
Rheum 2005 Jun;34(6 Suppl 2):3-5.

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

Brosseau L, Robinson V, Wells G, Debie R, Gam A, Harman K, et al. Low level
laser therapy (Classes I, II and III) for treating rheumatoid arthritis. Cochrane
Database Syst Rev 2005;(4):CD002049.

Brosseau L, Robinson V, Wells G, Debie R, Gam A, Harman K, et al.
WITHDRAWN: Low level laser therapy (Classes III) for treating osteoarthritis.
Cochrane Database Syst Rev 2007;(1):CD002046.

Egan MY, Brousseau L. Splinting for osteoarthritis of the carpometacarpal joint: a
review of the evidence. Am J Occup Ther 2007 Jan;61(1):70-8.

Herbert R. Practical Evidence Based Physiotherapy. London: Elsevier; 2005.

Garfinkel MS, Schumacher HR, Jr., Husain A, Levy M, Reshetar RA. Evaluation of
a yoga based regimen for treatment of osteoarthritis of the hands. J Rheumatol 1994
Dec;21(12):2341-3.

Wajon A, Ada L. No difference between two splint and exercise regimens for people
with osteoarthritis of the thumb: a randomised controlled trial. Aust J Physiother
2005;51(4):245-9.

Veitiene D, Tamulaitiene M. Comparison of self-management methods for
osteoarthritis and rheumatoid arthritis. J Rehabil Med 2005 Jan;37(1):58-60.

Rogers MW, Wilder FV. The effects of strength training among persons with hand
osteoarthritis: a two-year follow-up study. J Hand Ther 2007 Jul;20(3):244-9.

Dieppe P. Disease modification in osteoarthritis: are drugs the answer? Arthritis
Rheum 2005 Jul;52(7):1956-9.

Pincus T, Koch G, Lei H, Mangal B, Sokka T, Moskowitz R, et al. Patient
Preference for Placebo, Acetaminophen (paracetamol) or Celecoxib Efficacy Studies
(PACES): two randomised, double blind, placebo controlled, crossover clinical trials
in patients with knee or hip osteoarthritis. Ann Rheum Dis 2004 Aug;63(8):931-9.



215)

(216)

217)

(218)

(219)

(220)

(221)

(222)

(223)

(224)

(225)

(226)

(227)

(228)

(229)

Wegman A, van der WD, van TM, Stalman W, de VT. Nonsteroidal
antiinflammatory drugs or acetaminophen for osteoarthritis of the hip or knee? A
systematic review of evidence and guidelines. J Rheumatol 2004 Feb;31(2):344-54.

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.

Hermann M, Ruschitzka F. Cardiovascular risk of cyclooxygenase-2 inhibitors and
traditional non-steroidal anti-inflammatory drugs. Ann Med 2007;39(1):18-27.

Altman RD, Barthel HR. Topical therapies for osteoarthritis. Drugs 2011 Jul
9;71(10):1259-79.

Conaghan PG, Dickson J, Grant RL. Care and management of osteoarthritis in
adults: summary of NICE guidance. BMJ 2008 Mar 1;336(7642):502-3.

Lin J, Zhang W, Jones A, Doherty M. Efficacy of topical non-steroidal anti-
inflammatory drugs in the treatment of osteoarthritis: meta-analysis of randomised
controlled trials. BMJ 2004 Aug 7;329(7461):324.

Tugwell PS, Wells GA, Shainhouse JZ. Equivalence study of a topical diclofenac
solution (pennsaid) compared with oral diclofenac in symptomatic treatment of
osteoarthritis of the knee: a randomized controlled trial. J Rheumatol 2004
Oct;31(10):2002-12.

McCarthy GM, McCarty DJ. Effect of topical capsaicin in the therapy of painful
osteoarthritis of the hands. J Rheumatol 1992 Apr;19(4):604-7.

Bellamy N. Hyaluronic acid and knee osteoarthritis. J Fam Pract 2006
Nov;55(11):967-8.

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;(2):CD005328.

Arroll B, Goodyear-Smith F. Corticosteroid injections for osteoarthritis of the knee:
meta-analysis. BMJ 2004 Apr 10;328(7444):869.

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.

Wajon A, Ada L, Edmunds I. Surgery for thumb (trapeziometacarpal joint)
osteoarthritis. Cochrane Database Syst Rev 2005;(4):CD004631.

Badia A. Total joint arthroplasty for the arthritic thumb carpometacarpal joint. Am J
Orthop (Belle Mead NJ) 2008 Aug;37(8 Suppl 1):4-7.

Wesemann A, Flugel M, Mamarvar M. [Moje prosthesis for the proximal
interphalangeal joint]. Handchir Mikrochir Plast Chir 2008 Jun;40(3):189-96.

111



(230)

(231)

(232)

(233)

(234)

(235)

(236)

(237)

(238)

(239)

(240)

(241)

(242)

(243)

(244)

(245)

112

Polit DF BC. Nursing Research: principles and methods. 7 th ed. Lippincott
Williams & Wilkins. 2004.

Fjelland R. Innfering i vitenskapsteori , 5 th edition. Norway: Universitetsforlaget;
1995.

Karl Popper. Objective Knowledge - an evolutionary approach. Revised Edition ed.
New York: Oxford University Press; 1979.

Engel GL. The need for a new medical model: a challenge for biomedicine. Science
1977 Apr 8;196(4286):129-36.

Mcllvane JM, Schiaffino KM, Paget SA. Age differences in the pain-depression link
for women with osteoarthritis. Functional impairment and personal control as
mediators. Womens Health Issues 2007 Jan;17(1):44-51.

J.Edmund Charlton. Core Curriculum for Professional Education in Pain - Task
Force on Professional Education. 3 ed. IASP press; 2005.

Melzack R, Wall PD. Pain mechanisms: a new theory. Science 1965 Nov
19;150(699):971-9.

Wall PD. The gate control theory of pain mechanisms. A re-examination and re-
statement. Brain 1978 Mar;101(1):1-18.

Wall PD. Pain in the brain and lower parts of the anatomy. Pain 1995 Sep;62(3):389-
93.

Vanderah TW. Pathophysiology of pain. Med Clin North Am 2007 Jan;91(1):1-12.

Farrell M, Gibson S, McMeeken J, Helme R. Pain and hyperalgesia in osteoarthritis
of the hands. J Rheumatol 2000 Feb;27(2):441-7.

Donaldson G. Patient-reported outcomes and the mandate of measurement. Qual
Life Res 2008 Dec;17(10):1303-13.

Streiner DL. Health Measurement Scales - a practical guide to their development and
use. OXFORD University Press; 2008.

Ware JE, Jr., Kosinski M, Bayliss MS, McHorney CA, Rogers WH, Raczek A.
Comparison of methods for the scoring and statistical analysis of SF-36 health
profile and summary measures: summary of results from the Medical Outcomes
Study. Med Care 1995 Apr;33(4 Suppl):AS264-AS279.

Jaeschke R, Singer J, Guyatt GH. Measurement of health status. Ascertaining the
minimal clinically important difference. Control Clin Trials 1989 Dec;10(4):407-15.

Cella D, Eton DT, Fairclough DL, Bonomi P, Heyes AE, Silberman C, et al. What is
a clinically meaningful change on the Functional Assessment of Cancer Therapy-
Lung (FACT-L) Questionnaire? Results from Eastern Cooperative Oncology Group
(ECOG) Study 5592. J Clin Epidemiol 2002 Mar;55(3):285-95.



(246)

(247)

(248)

(249)

(250)

(251)

(252)

(253)

(254)

(255)

(256)

(257)

(258)

(259)

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
III. J Rheumatol 1997 Apr;24(4):799-802.

Mejjad O, Maheu E. Therapeutic trials in hand osteoarthritis: a critical review.
Osteoarthritis Cartilage 2000;8 Suppl A:S57-S63.

Beaton DE, Schemitsch E. Measures of health-related quality of life and physical
function. Clin Orthop Relat Res 2003 Aug;(413):90-105.

Flaherty SA. Pain measurement tools for clinical practice and research. AANA J
1996 Apr;64(2):133-40.

Fitzpatrick R, Davey C, Buxton MJ, Jones DR. Evaluating patient-based outcome
measures for use in clinical trials. Health Technol Assess 1998;2(14):i-74.

Mokkink LB, Terwee CB, Knol DL, Stratford PW, Alonso J, Patrick DL, et al.
Protocol of the COSMIN study: COnsensus-based Standards for the selection of
health Measurement INstruments. BMC Med Res Methodol 2006;6:2.

Kirshner B, Guyatt G. A methodological framework for assessing health indices. J
Chronic Dis 1985;38(1):27-36.

Lohr KN, Aaronson NK, Alonso J, Burnam MA, Patrick DL, Perrin EB, et al.
Evaluating quality-of-life and health status instruments: development of scientific
review criteria. Clin Ther 1996 Sep;18(5):979-92.

Bombardier C, Tugwell P. Methodological considerations in functional assessment.
J Rheumatol Suppl 1987 Aug;14 Suppl 15:6-10.

Boers M, Brooks P, Strand CV, Tugwell P. The OMERACT filter for Outcome
Measures in Rheumatology. J] Rheumatol 1998 Feb;25(2):198-9.

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.

Maheu E, Altman RD, Bloch DA, Doherty M, Hochberg M, Mannoni A, et al.
Design and conduct of clinical trials in patients with osteoarthritis of the hand:
recommendations from a task force of the Osteoarthritis Research Society
International. Osteoarthritis Cartilage 2006 Apr;14(4):303-22.

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.

Tugwell P, Boers M, Brooks P, Simon L, Strand V, Idzerda L. OMERACT: an

international initiative to improve outcome measurement in rheumatology. Trials
2007;8:38.

113



(260)

61)

(262)

(263)

(264)

(265)

(266)

(267)

(268)

(269)

(270)

271)

114

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-538.

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

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 Oct 15;57(7):1230-7.

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

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.

Fries JF, Spitz PW, Young DY, Fries JF. The dimensions of health outcomes: the
health assessment questionnaire, disability and pain scales

Measuring and monitoring success in compressing morbidity. J Rheumatol 1982 Sep
2;9(5):789-93.

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.

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.

Hudak PL, Amadio PC, Bombardier C. Development of an upper extremity outcome
measure: the DASH (disabilities of the arm, shoulder and hand) [corrected]. The
Upper Extremity Collaborative Group (UECG). Am J Ind Med 1996 Jun;29(6):602-
8.

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.

Chung KC, Hamill JB, Walters MR, Hayward RA. The Michigan Hand Outcomes
Questionnaire (MHQ): assessment of responsiveness to clinical change. Ann Plast
Surg 1999 Jun;42(6):619-22.



(272)

(273)

274)

275)

(276)

(277)

(278)

(279)

(280)

(281)

(282)

(283)

(284)

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.

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.

MacDermid JC, Roth JH, Rampersaud YR, Bain GI. Trapezial arthroplasty with
silicone rubber implantation for advanced osteoarthritis of the trapeziometacarpal
joint of the thumb. Can J Surg 2003 Apr;46(2):103-10.

Slatkowsky-Christensen B, Kvien TK, Bellamy N. Performance of the Norwegian
version of AUSCAN--a disease-specific measure of hand osteoarthritis.
Osteoarthritis Cartilage 2005 Jul;13(7):561-7.

Bland JM, Altman DG. Statistical methods for assessing agreement between two
methods of clinical measurement. Lancet 1986 Feb 8;1(8476):307-10.

Ng CL, Ho DD, Chow SP. The Moberg pickup test: results of testing with a standard
protocol. J Hand Ther 1999 Oct;12(4):309-12.

Jebsen RH, Taylor N, Trieschmann RB, Trotter MJ, Howard LA. An objective and
standardized test of hand function. Arch Phys Med Rehabil 1969 Jun;50(6):311-9.

Stern EB. Stability of the Jebsen-Taylor Hand Function Test across three test
sessions. Am J Occup Ther 1992 Jul;46(7):647-9.

Sollerman C, Ejeskar A. Sollerman hand function test. A standardised method and
its use in tetraplegic patients. Scand J Plast Reconstr Surg Hand Surg 1995
Jun;29(2):167-76.

Pincus T, Brooks RH, Callahan LF. Reliability of grip strength, walking time and
button test performed according to a standard protocol. J Rheumatol 1991
Jul;18(7):997-1000.

Stamm TA, Ploner A, Machold KP, Smolen J. Moberg picking-up test in patients
with inflammatory joint diseases: a survey of suitability in comparison with button
test and measures of disease activity. Arthritis Rheum 2003 Oct 15;49(5):626-32.

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.

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. J Rheumatol 1988 Dec;15(12):1833-40.

115



(285)

(286)

(287)

(288)

(289)

(290)

(291)

(292)

(293)

(294)

(295)

(296)

(297)

116

Kersten P, White PJ, Tennant A. The visual analogue WOMAC 3.0 scale--internal
validity and responsiveness of the VAS version. BMC Musculoskelet Disord
2010;11:80.

Kurtais Y, Oztuna D, Kucukdeveci AA, Kutlay S, Hafiz M, Tennant A. Reliability,
construct validity and measurement potential of the ICF comprehensive core set for
osteoarthritis. BMC Musculoskelet Disord 2011;12:255.

Wolfe F. Determinants of WOMAC function, pain and stiffness scores: evidence for
the role of low back pain, symptom counts, fatigue and depression in osteoarthritis,
rheumatoid arthritis and fibromyalgia. Rheumatology (Oxford) 1999 Apr;38(4):355-
61.

Klassbo M, Larsson E, Mannevik E. Hip disability and osteoarthritis outcome score.
An extension of the Western Ontario and McMaster Universities Osteoarthritis
Index. Scand J Rheumatol 2003;32(1):46-51.

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.

Roos EM, Roos HP, Lohmander LS, Ekdahl C, Beynnon BD. Knee Injury and
Osteoarthritis Outcome Score (KOOS)--development of a self-administered outcome
measure. J Orthop Sports Phys Ther 1998 Aug;28(2):88-96.

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.

Loge JH, Kaasa S, Hjermstad MJ, Kvien TK. Translation and performance of the
Norwegian SF-36 Health Survey in patients with rheumatoid arthritis. I. Data
quality, scaling assumptions, reliability, and construct validity. J Clin Epidemiol
1998 Nov;51(11):1069-76.

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

Jamtvedt G, Dahm KT, Christie A, Moe RH, Haavardsholm E, Holm I, et al.
Physical therapy interventions for patients with osteoarthritis of the knee: an
overview of systematic reviews. Phys Ther 2008 Jan;88(1):123-36.

Moe RH, Haavardsholm EA, Christie A, Jamtvedt G, Dahm KT, Hagen KB.
Effectiveness of nonpharmacological and nonsurgical interventions for hip
osteoarthritis: an umbrella review of high-quality systematic reviews. Phys Ther
2007 Dec;87(12):1716-27.

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.

Schmidt RT, Toews JV. Grip strength as measured by the Jamar dynamometer. Arch
Phys Med Rehabil 1970 Jun;51(6):321-7.



(298)

(299)

(300)

(301)

(302)

(303)

(304)

(305)

(306)

(307)

(308)

(309)

(310)

(311)

Ware JE, Jr., Gandek B, Kosinski M, Aaronson NK, Apolone G, Brazier J, et al. The
equivalence of SF-36 summary health scores estimated using standard and country-
specific algorithms in 10 countries: results from the IQOLA Project. International
Quality of Life Assessment. J Clin Epidemiol 1998 Nov;51(11):1167-70.

Ware JE, Jr., Kosinski M, Gandek B, Aaronson NK, Apolone G, Bech P, et al. The
factor structure of the SF-36 Health Survey in 10 countries: results from the IQOLA
Project. International Quality of Life Assessment. J Clin Epidemiol 1998
Nov;51(11):1159-65.

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.

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.

MacDermid JC, Grewal R, MacIntyre NJ. Using an evidence-based approach to
measure outcomes in clinical practice. Hand Clin 2009 Feb;25(1):97-111, vii.

Gabriel SE, Michaud K. Epidemiological studies in incidence, prevalence, mortality,
and comorbidity of the rheumatic diseases. Arthritis Res Ther 2009;11(3):229.

Joliffe IT, Morgan BJ. Principal component analysis and exploratory factor analysis.
Stat Methods Med Res 1992;1(1):69-95.

Kleinbaum DG. Applied Regression Analysis and Other multivariable Methods. 2.
ed ed. KENT publishing Company, Boston; 1988.

Emanuel EJ, Wendler D, Grady C. What makes clinical research ethical? JAMA
2000 May 24;283(20):2701-11.

Montori VM, Smieja M, Guyatt GH. Publication bias: a brief review for clinicians.
Mayo Clin Proc 2000 Dec;75(12):1284-8.

Vickers Al, de Craen AJ. Why use placebos in clinical trials? A narrative review of
the methodological literature. J Clin Epidemiol 2000 Feb;53(2):157-61.

Godwin M, Ruhland L, Casson I, MacDonald S, Delva D, Birtwhistle R, et al.
Pragmatic controlled clinical trials in primary care: the struggle between external
and internal validity. BMC Med Res Methodol 2003 Dec 22;3:28.

Zwarenstein M, Treweek S, Gagnier JJ, Altman DG, Tunis S, Haynes B, et al.
Improving the reporting of pragmatic trials: an extension of the CONSORT
statement. BMJ 2008;337:a2390.

Weiss S, LaStayo P, Mills A, Bramlet D. Prospective analysis of splinting the first

carpometacarpal joint: an objective, subjective, and radiographic assessment. J Hand
Ther 2000 Jul;13(3):218-26.

117



(312)

(313)

(314)

(315)

(316)

(317)

(318)

(319)

(320)

(321)

(322)

(323)

(324)

(325)

118

Weiss S, LaStayo P, Mills A, Bramlet D. Splinting the degenerative basal joint:
custom-made or prefabricated neoprene? J Hand Ther 2004 Oct;17(4):401-6.

Tugwell PS, Petersson IF, Boers M, Gossec L, Kirwan JR, Rader T, et al. Domains
selection for patient-reported outcomes: current activities and options for future
methods. J Rheumatol 2011 Aug;38(8):1702-10.

Mokkink LB, Terwee CB, Patrick DL, Alonso J, Stratford PW, Knol DL, et al. The
COSMIN checklist for assessing the methodological quality of studies on
measurement properties of health status measurement instruments: an international
Delphi study. Qual Life Res 2010 May;19(4):539-49.

Fayers PM, Langston AL, Robertson C. Implicit self-comparisons against others
could bias quality of life assessments. J Clin Epidemiol 2007 Oct;60(10):1034-9.

Wittoek R, Cruyssen BV, Maheu E, Verbruggen G. Cross-cultural adaptation of the
Dutch version of the Functional Index for Hand Osteoarthritis (FIHOA) and a study
on its construct validity. Osteoarthritis Cartilage 2009 May;17(5):607-12.

Haugen IK, Moe RH, Slatkowsky-Christensen B, Kvien TK, van der HD, Garratt A.
The AUSCAN subscales, AIMS-2 hand/finger subscale, and FIOHA were not
unidimensional scales. J Clin Epidemiol 2011 Sep;64(9):1039-46.

Altman DG. Statistics and ethics in medical research: V--Analysing data. Br Med J
1980 Nov 29;281(6253):1473-5.

Forestier R, Francon A. Crenobalneotherapy for limb osteoarthritis: systematic
literature review and methodological analysis. Joint Bone Spine 2008
Mar;75(2):138-48.

Helse og bruk av helsetjenester - forskjeller mellom kvinner og menn. Oslo:
Statistisk Sentralbyra; 2007.

Cimmino MA, Ferrone C, Cutolo M. Epidemiology of chronic musculoskeletal pain.
Best Pract Res Clin Rheumatol 2011 Apr;25(2):173-83.

Johannes CB, Le TK, Zhou X, Johnston JA, Dworkin RH. The prevalence of chronic
pain in United States adults: results of an Internet-based survey. J Pain 2010
Nov;11(11):1230-9.

Omariba DW. Gender differences in functional limitations among Canadians with
arthritis: the role of disease duration and comorbidity. Health Rep 2011 Dec;22(4):7-
14.

Loza E, Lopez-Gomez JM, Abasolo L, Maese J, Carmona L, Batlle-Gualda E.
Economic burden of knee and hip osteoarthritis in Spain. Arthritis Rheum 2009 Feb
15;61(2):158-65.

Vavken P, Dorotka R. The burden of musculoskeletal disease and its determination
by urbanicity, socioeconomic status, age, and gender - results from 14507 subjects.
Arthritis Care Res (Hoboken ) 2011 Jul 26.



(326)

(327)

(328)

(329)

(330)

(331)

(332)

(333)

(334)

(335)

(336)

(337)

Bassett DR, Jr., Pucher J, Buehler R, Thompson DL, Crouter SE. Walking, cycling,
and obesity rates in Europe, North America, and Australia. J Phys Act Health 2008
Nov;5(6):795-814.

Nelson AE, Renner JB, Schwartz TA, Kraus VB, Helmick CG, Jordan JM.
Differences in multijoint radiographic osteoarthritis phenotypes among African

Americans and Caucasians: the Johnston County Osteoarthritis project. Arthritis
Rheum 2011 Dec;63(12):3843-52.

Cushnaghan J, Dieppe P. Study of 500 patients with limb joint osteoarthritis. 1.
Analysis by age, sex, and distribution of symptomatic joint sites. Ann Rheum Dis
1991 Jan;50(1):8-13.

Dziedzic KS. Osteoarthritis: best evidence for best therapies in hand osteoarthritis.
Nat Rev Rheumatol 2011 May;7(5):258-60.

Ye L, Kalichman L, Spittle A, Dobson F, Bennell K. Effects of rehabilitative
interventions on pain, function and physical impairments in people with hand
osteoarthritis: a systematic review. Arthritis Res Ther 2011 Feb 18;13(1):R28.

Kwok WY, Vliet Vlieland TP, Rosendaal FR, Huizinga TW, Kloppenburg M.
Limitations in daily activities are the major determinant of reduced health-related
quality of life in patients with hand osteoarthritis. Ann Rheum Dis 2011
Feb;70(2):334-6.

Pereira D, Peleteiro B, Araujo J, Branco J, Santos RA, Ramos E. The effect of
osteoarthritis definition on prevalence and incidence estimates: a systematic review.
Osteoarthritis Cartilage 2011 Nov;19(11):1270-85.

Wittoek R, Cruyssen BV, Verbruggen G. Predictors of functional impairment and
pain in erosive osteoarthritis of the interphalangeal joints: Comparison with
controlled inflammatory arthritis. Arthritis Rheum 2012 May;64(5):1430-6.

Nicholls EE, van der Windt DA, Jordan JL, Dziedzic KS, Thomas E. Factors
associated with the severity and progression of self-reported hand pain and
functional difficulty in community-dwelling older adults: a systematic review.
Musculoskeletal Care 2012 Mar;10(1):51-62.

Stamm T, Van der GF, Thorstensson C, Steen E, Birrell F, Bauernfeind B, et al.
Patient perspective of hand osteoarthritis in relation to concepts covered by
instruments measuring functioning: a qualitative European multicentre study. Ann
Rheum Dis 2009 Sep;68(9):1453-60.

Hodkinson B, Maheu E, Michon M, Carrat F, Berenbaum F. Assessment and
determinants of aesthetic discomfort in hand osteoarthritis. Ann Rheum Dis 2012
Jan;71(1):45-9.

Hodkinson B, Maheu E, Michon M, Carrat F, Berenbaum F. Assessment and
determinants of aesthetic discomfort in hand osteoarthritis. Ann Rheum Dis 2011
Sep 6.

119



(338)

(339)

(340)

(341)

(342)

(343)

(344)

(345)

(346)

(347)

(348)

(349)

(350)

(351)

120

Valdes AM, McWilliams D, Arden NK, Doherty SA, Wheeler M, Muir KR, et al.
Involvement of different risk factors in clinically severe large joint osteoarthritis
according to the presence of hand interphalangeal nodes. Arthritis Rheum 2010
Sep;62(9):2688-95.

Roberts HC, Denison HJ, Martin HJ, Patel HP, Syddall H, Cooper C, et al. A review
of the measurement of grip strength in clinical and epidemiological studies: towards
a standardised approach. Age Ageing 2011 Jul;40(4):423-9.

Coldham F, Lewis J, Lee H. The reliability of one vs. three grip trials in
symptomatic and asymptomatic subjects. J Hand Ther 2006 Jul;19(3):318-26.

Nitschke JE, McMeeken JM, Burry HC, Matyas TA. When is a change a genuine
change? A clinically meaningful interpretation of grip strength measurements in
healthy and disabled women. J Hand Ther 1999 Jan;12(1):25-30.

Ronningen A, Kjeken I. Effect of an intensive hand exercise programme in patients
with rheumatoid arthritis. Scand J Occup Ther 2008 Sep;15(3):173-83.

Hart DJ, Spector TD. Definition and epidemiology of osteoarthritis of the hand: a
review. Osteoarthritis Cartilage 2000;8 Suppl A:S2-S7.

Addimanda O, Mancarella L, Dolzani P, Ramonda R, Fioravanti A, Brusi V, et al.
Clinical associations in patients with hand osteoarthritis. Scand J Rheumatol
2012;41(4):310-3.

Hunter DJ, McDougall JJ, Keefe FJ. The symptoms of osteoarthritis and the genesis
of pain. Rheum Dis Clin North Am 2008 Aug;34(3):623-43.

Haugen IK, Boyesen P. Imaging modalities in hand osteoarthritis--and perspectives
of conventional radiography, magnetic resonance imaging, and ultrasonography.
Arthritis Res Ther 2011;13(6):248.

Bijsterbosch J, van Bemmel JM, Watt I, Meulenbelt I, Rosendaal FR, Huizinga TW,
et al. Systemic and local factors are involved in the evolution of erosions in hand
osteoarthritis. Ann Rheum Dis 2011 Feb;70(2):326-30.

Cooper C, Arden NK. Excess mortality in osteoarthritis. BMJ 2011;342:d1407.

Nuesch E, Dieppe P, Reichenbach S, Williams S, Iff S, Juni P. All cause and disease
specific mortality in patients with knee or hip osteoarthritis: population based cohort
study. BMJ 2011;342:d1165.

Lanas A, Garcia-Tell G, Armada B, Oteo-Alvaro A. Prescription patterns and
appropriateness of NSAID therapy according to gastrointestinal risk and
cardiovascular history in patients with diagnoses of osteoarthritis. BMC Med
2011;9:38.

Hill S, Dziedzic KS, Nio OB. Patients' perceptions of the treatment and management
of hand osteoarthritis: a focus group enquiry. Disabil Rehabil 2011;33(19-20):1866-
72.



(352)

(353)

(354)

(355)

(356)

(357)

(358)

(359)

(360)

(361)

(362)

(363)

(364)

Dijkers MP, Murphy SL, Krellman J. Evidence-based practice for rehabilitation
professionals: concepts and controversies. Arch Phys Med Rehabil 2012 Aug;93(8
Suppl):S164-S176.

Shepperd S, Lewin S, Straus S, Clarke M, Eccles MP, Fitzpatrick R, et al. Can we
systematically review studies that evaluate complex interventions? PLoS Med 2009
Aug;6(8):¢1000086.

Valdes K, Marik T. A systematic review of conservative interventions for
osteoarthritis of the hand. J Hand Ther 2010 Oct;23(4):334-50.

Woolf AD. Driving musculoskeletal health for Europe: EUMUSC.NET.
Reumatismo 2011 Mar;63(1):1-4.

Hochberg MC, Altman RD, April KT, Benkhalti M, Guyatt G, McGowan J, et al.
American College of Rheumatology 2012 recommendations for the use of
nonpharmacologic and pharmacologic therapies in osteoarthritis of the hand, hip,
and knee. Arthritis Care Res (Hoboken ) 2012 Apr;64(4):455-74.

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.

Kjeken I, Smedslund G, Moe RH, Slatkowsky-Christensen B, Uhlig T, Hagen KB.
A systematic review of design and effects of splints and exercise programs in hand
osteoarthritis. Arthritis Care Res (Hoboken ) 2011.

Francon A, Forestier R. [Spa therapy in rheumatology. Indications based on the
clinical guidelines of the French National Authority for health and the European
League Against Rheumatism, and the results of 19 randomized clinical trials]. Bull
Acad Natl Med 2009 Jun;193(6):1345-56.

Sillem H, Backman CL, Miller WC, Li LC. Comparison of two carpometacarpal
stabilizing splints for individuals with thumb osteoarthritis. ] Hand Ther 2011
Jul;24(3):216-25.

Kjeken I, Darre S, Smedslund G, Hagen KB, Nossum R. Effect of assistive
technology in hand osteoarthritis: a randomised controlled trial. Ann Rheum Dis
2011 Aug;70(8):1447-52.

Horvath K, Kulisch A, Nemeth A, Bender T. Evaluation of the effect of
balneotherapy in patients with osteoarthritis of the hands: a randomized controlled
single-blind follow-up study. Clin Rehabil 2012 May;26(5):431-41.

Stukstette M, Hoogeboom T, de RR, Koelmans P, Veerman E, den BA, et al. A
multidisciplinary and multidimensional intervention for patients with hand
osteoarthritis. Clin Rehabil 2012 Feb;26(2):99-110.

Dziedzic KS, Hill S, Nicholls E, Hammond A, Myers H, Whitehurst T, et al. Self
management, joint protection and exercises in hand osteoarthritis: a randomised
controlled trial with cost effectiveness analyses. BMC Musculoskelet Disord
2011;12:156.

121



(365)

(366)

(367)

(368)

(369)

(370)

(371)

(372)

(373)

(374)

(375)

(376)

122

Cameron M, Gagnier JJ, Little CV, Parsons TJ, Blumle A, Chrubasik S. Evidence of
effectiveness of herbal medicinal products in the treatment of arthritis. Part I:
Osteoarthritis. Phytother Res 2009 Nov;23(11):1497-515.

De S, V, El-Metwally A, Ernst E, Lewith G, Macfarlane GJ. Evidence for the
efficacy of complementary and alternative medicines in the management of
osteoarthritis: a systematic review. Rheumatology (Oxford) 2011 May;50(5):911-20.

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.

Zhang W, Nuki G, Moskowitz RW, Abramson S, Altman RD, Arden NK, et al.
OARSI recommendations for the management of hip and knee osteoarthritis: part
IIT: Changes in evidence following systematic cumulative update of research
published through January 2009. Osteoarthritis Cartilage 2010 Apr;18(4):476-99.

Christensen R, Bartels EM, Altman RD, Astrup A, Bliddal H. Does the hip powder
of Rosa canina (rosehip) reduce pain in osteoarthritis patients?--a meta-analysis of
randomized controlled trials. Osteoarthritis Cartilage 2008 Sep;16(9):965-72.

Kirwan JR, Fries JF, Hewlett SE, Osborne RH, Newman S, Ciciriello S, et al. Patient
perspective workshop: moving towards OMERACT guidelines for choosing or
developing instruments to measure patient-reported outcomes. J Rheumatol 2011
Aug;38(8):1711-5.

Guillemin F, Iversen MD, Rat AC, Osborne R, Petersson IF. Nonpharmacologic
interventions need outcomes for evaluating complex interventions in rheumatic
diseases. J Rheumatol 2011 Aug;38(8):1803-5.

Stamm T, Geyh S, Cieza A, Machold K, Kollerits B, Kloppenburg M, et al.
Measuring functioning in patients with hand osteoarthritis--content comparison of
questionnaires based on the International Classification of Functioning, Disability
and Health (ICF). Rheumatology (Oxford) 2006 Dec;45(12):1534-41.

Haugen IK, Lillegraven S, Slatkowsky-Christensen B, Haavardsholm EA, Sesseng
S, Kvien TK, et al. Hand osteoarthritis and MRI: development and first validation
step of the proposed Oslo Hand Osteoarthritis MRI score. Ann Rheum Dis 2011
Jun;70(6):1033-8.

Heiberg T, Kvien TK, Dale O, Mowinckel P, Aanerud GJ, Songe-Moller AB, et al.
Daily health status registration (patient diary) in patients with theumatoid arthritis: a
comparison between personal digital assistant and paper-pencil format. Arthritis
Rheum 2007 Apr 15;57(3):454-60.

Woolf AD, Vos T, March L. How to measure the impact of musculoskeletal
conditions. Best Pract Res Clin Rheumatol 2010 Dec;24(6):723-32.

Hopman WM, Harrison MB, Coo H, Friedberg E, Buchanan M, VanDenKerkhof
EG. Associations between chronic disease, age and physical and mental health
status. Chronic Dis Can 2009;29(3):108-16.



(377)

(378)

(379)

(380)

(381)

(382)

(383)

(384)

(385)

(386)

(387)

(388)

Busija L, Bridgett L, Williams SR, Osborne RH, Buchbinder R, March L, et al.
Osteoarthritis. Best Pract Res Clin Rheumatol 2010 Dec;24(6):757-68.

Hoogeboom TJ, den Broeder AA, Swierstra BA, de Bie RA, van den Ende CH.
Joint-pain comorbidity is associated with unfavorable health status and medication
use in hip and knee osteoarthritis: A cross-sectional study. Arthritis Care Res
(Hoboken ) 2011 Sep 27.

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
Nowv;68(11):1696-700.

Yusuf E, Nelissen RG, loan-Facsinay A, Stojanovic-Susulic V, DeGroot J, van OG,
et al. Association between weight or body mass index and hand osteoarthritis: a
systematic review. Ann Rheum Dis 2010 Apr;69(4):761-5.

Messier SP, Gutekunst DJ, Davis C, DeVita P. Weight loss reduces knee-joint loads
in overweight and obese older adults with knee osteoarthritis. Arthritis Rheum 2005
Jul;52(7):2026-32.

Dahaghin S, Bierma-Zeinstra SM, Koes BW, Hazes JM, Pols HA. Do metabolic
factors add to the effect of overweight on hand osteoarthritis? The Rotterdam Study.
Ann Rheum Dis 2007 Jul;66(7):916-20.

Filkova M, Senolt L, Braun M, Hulejova H, Pavelkova A, Sleglova O, et al. Serum
hyaluronic acid as a potential marker with a predictive value for further radiographic
progression of hand osteoarthritis. Osteoarthritis Cartilage 2009 Dec;17(12):1615-9.

da Silva JA, Ramiro S, Pedro S, Rodrigues A, Vasconcelos JC, ito-Garcia E.
Patients- and physicians- priorities for improvement. The case of rheumatic diseases.
Acta Reumatol Port 2010 Apr;35(2):192-9.

Dziedzic KS, Hill JC, Porcheret M, Croft PR. New models for primary care are
needed for osteoarthritis. Phys Ther 2009 Dec;89(12):1371-8.

Gossec L, Dougados M, Rincheval N, Balanescu A, Boumpas DT, Canadelo S, et al.
Elaboration of the preliminary Rheumatoid Arthritis Impact of Disease (RAID)
score: a EULAR initiative. Ann Rheum Dis 2009 Nov;68(11):1680-5.

Moe RH, Haavardsholm EA, Grotle M, Steen E, Kjeken I, Hagen KB, et al.
Development of a brief multidisciplinary education programme for patients with
osteoarthritis. BMC Musculoskelet Disord 2011;12:257.

Bijsterbosch J, Watt I, Meulenbelt I, Rosendaal FR, Huizinga TW, Kloppenburg M.

Clinical and radiographic disease course of hand osteoarthritis and determinants of
outcome after 6 years. Ann Rheum Dis 2011 Jan;70(1):68-73.

123



8. Erratum

In Paper II, errors have occured in the paragraph ‘Health-related quality of life’ p. 5,
reffering to Table 2. 70.6 (19.2) should be 68.8 (1.3), 49.2 (21.0) should be 50.0 (2.5),41.2
(7.4) should be 38.5 (0.7), 34.3 (8.8) should be 37.5 (1.8), 45.7 (5.5) should be 46.5 (0.5),
and 48.7 (6.2) should be 47.5 (1.3). The numbers are correct in the table but not in the text.
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