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Executive Summary
Introduction
Arthritis is a leading cause of pain, physical disability and health care utilization in
Canada, affecting nearly 4 million Canadians aged 15 years and older. With the aging of
the population, the number of people in Canada living with arthritis is projected to
increase to 6.4 million Canadians by 2025. As a result of the significant personal,
societal and economic impacts of arthritis, prevention and management of this disease is
critical to public health. This report reviews best practice and evidence-based care for
people with arthritis, and looks at both evidence for efficacy (what works) and evidence
related to the optimum delivery of interventions (how to apply). Most of the research
presented in this report pertains to the most common forms of arthritis, osteoarthritis
(OA) and rheumatoid arthritis (RA), respectively.

Methods
A literature review on best practices related to primary prevention, pharmacologic
interventions, and non-pharmacologic interventions including rehabilitation interventions
and self-management strategies was conducted. A systematic process to critically
appraise the literature was undertaken using a standandardized tool. Evidence was
categorized into three levels based on the following criteria:
a) Conclusive evidence: Systematic review(s) and/or guideline(s) and/or one RCT
that are graded “Good” or “Excellent” according to our criteria for appraisal.
b) Indicative evidence: Consistent findings among multiple high quality studies
other than RCTs (e.g. cohorts, case control studies, qualitative studies) and/or
high quality (“Good” or “Excellent”) review(s) that are not systematic.
c) Emerging/Limited evidence: One - two studies other than RCTs that are graded
as “Average” or above according to our criteria for appraisal or one RCT that is
graded “Average” according to our criteria for appraisal

Key Findings
In total, 291 studies were retrieved and reviewed. A description of key findings from the
literature review of best practices and evidence-based care for arthritis follows.

Primary Prevention
•
•
•

Prevention strategies can address only identified and modifiable risk factors.
Prevention strategies must be feasible and accessible.
Recommended prevention strategies include:
o Weight control
o Physical activity
o Injury prevention
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Pharmacologic Treatments for Osteoarthritis and Rheumatoid Arthritis
•

Pharmacologic interventions for people with osteoarthritis (OA) and rheumatoid
arthritis (RA) must be prescribed in conjunction with non-pharmacologic
interventions including patient education, exercise, rehabilitation modalities, and
referral to specialty services if necessary.

Osteoarthritis:
• Best practice for pharmacologic interventions for OA includes starting with
simple analgesics, only then followed by non-steroidal anti-inflammatory drugs
(NSAIDs).
• If NSAIDs are prescribed, gastrointestinal (GI) risk factors should be reviewed
and gastroprotective agents should be considered.
• Opioid analgesics may be used in patients with moderate to severe pain who
cannot tolerate NSAIDs.
• Intra-articular injection with Hyaluron may be considered before systemic
treatment for a symptomatic dry knee joint, and cortisone injection may be
considered before systemic treatment for a symptomatic inflamed knee joint.
• There is conclusive evidence that topical agents such as capsaicin and topical
NSAIDs can provide short-term pain relief.
• Glucosamine, an over-the-counter agent not currently regulated, has also
demonstrated efficacy for pain control.
Rheumatoid Arthritis:
• Early aggressive pharmacologic treatment can halt RA disease progression and
yield better patient outcomes.
• There is conclusive evidence that all patients with RA should be offered disease
modifying antirheumatic drugs (DMARDs).
• Biologic response modifiers are targeted to the basic biological mechanisms of
the disease process and have shown efficacy in randomized control trials (RCT),
although their long-term efficacy has yet to be determined.
• NSAIDs continue to be recommended to manage pain and inflammation (with GI
protection as required).
• Some patients may require vitamin or mineral supplements.
• Low dose corticosteroids may provide short-term relief for uncontrolled disease
and are often used successfully over the long-term with little risk of side effects.

Non-Pharmacologic and Rehabilitation Best Practices in the Management
of Arthritis
•

There is conclusive evidence in systematic reviews and/or in practice guidelines
for the following non-pharmocologic rehabilitation interventions for persons with
RA and OA: client education, exercise (aerobic and strengthening), joint
protection instruction, assistive devices, and for RA only, orthoses (hand/wrist
splint and foot orthosis).
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•
•
•

There is limited or emerging evidence for vocational/work rehabilitation and
physiotherapy modalities.
Persons with arthritis should receive these rehabilitation interventions early in the
disease process; however, all interventions should be optimally timed based on
client receptivity and need.
An educational-behavioural approach appears to be an effective manner in which
to deliver rehabilitation interventions for persons with arthritis.

Arthritis Self-Management Strategies
•
•
•
•
•

There is conclusive evidence for the use of self-management programs as a best
practice for arthritis management due to the short-term benefits shown in recent
studies.
Benefits are particularly positive for education delivered in a group format and are
over and above what is already achieved by medications.
Research supports psychoeducational programs with a skills-building focus as
opposed to solely information-based programs.
A focus on self-efficacy has been associated with changes in health status. Selfefficacy is also an important predictor of adherence.
Education should be tailored to the individual needs of the patient.

Rehabilitation Best Practices in the Management of Total Joint
Replacement
•

•
•
•

There is conclusive evidence to support pre-operative education interventions to
decrease patient anxiety. Pre-operative rehabilitation tailored according to
anxiety or targeted to those with more complex needs (e.g. those who are more
disabled or have limited social support) is beneficial in reducing length of stay for
individuals undergoing THR or TKR.
Inpatient rehabilitation following total joint replacement (TJR) is successful in
improving patient functional outcomes.
Patient characteristics that have been consistently associated with discharge to
inpatient rehabilitation are older age, comorbidity, and living alone.
There is a need to identify a standardized approach to determining optimal
discharge destinations, given the evidence that is emerging that functional
outcomes following TJR for individuals discharged home with home care are
similar to those for individuals who receive inpatient rehabilitation.

Access to Orthopaedic Services for Arthritis
•
•

TJR is a widely recognised effective procedure for the treatment of severe OA in
terms of improvement of pain, function, and patient satisfaction.
There is no evidence regarding a uniform definition of appropriateness of TJR.
However, the emerging evidence suggests that indications are made primarily
based on pain and disability.
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•
•
•
•

There is a significant population in need of TJR even after accounting for
willingness to undergo the surgery.
Long waiting times for TJR and unmet need suggest that the current level of
access does not match demand in Canada.
There is no published standard protocol for physicians to use in the management
and maintenance of waiting lists in Canada. However, protocols are under
investigation to standardize this practice.
Potential positive outcomes of offering arthroscopy include high levels of
satisfaction with services among patients and professionals, and improved patientrelated outcomes such as quality of life. However, evidence is conflicting with
regard to the effectiveness of arthroscopy for OA of the knee necessitating further
research.

Summary
Arthritis creates a large burden of morbidity and disability in the population and
represents a high direct and indirect cost to society. This report describes the efficacy of
interventions for arthritis (what works) and the evidence related to the optimum delivery
of interventions (how to apply). It provides an evidence-based foundation for the
development of comprehensive interdisciplinary models of care for arthritis which are
essential to ensuring people with arthritis get the right care by the right person at the right
time.
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Chapter 1. Introduction
1.1

Overview

This report reviews best practice and evidence-based care for people with arthritis, and
looks at both evidence for efficacy (what works) and evidence related to the optimum
delivery of interventions (how to apply). This report was originally developed as
background information for review of the literature on models of care for arthritis and
key informant interviews concerning implementation of novel models of care in Ontario
(An Exploration of Comprehensive Interdisciplinary Models for Arthritis, ACREU
Working Report 2005-03).
Arthritis and related conditions exact a significant impact on the population of Canada.
Arthritis is a leading cause of pain, physical disability and health care utilization (1-6).
The symptoms of arthritis and related conditions include pain, swelling, or stiffness in or
around the joints. If arthritis is not treated appropriately, the disease can affect the
structure and function of joints. In turn, this leads to increased pain, disability and
difficulty performing activities of daily living (7;8). The adverse consequences of
arthritis have a significant impact on leisure, and social and labour force participation at
all ages (4;9).
People living with arthritis, their families and society as a whole are affected by the
outcomes of the disease. In 2000, arthritis and related conditions affected nearly 4
million Canadians aged 15 years and older, representing 16% of the Canadian population
(10). In Ontario alone, 1.6 million people have arthritis. The prevalence of arthritis in
the population increases with age (6). However, despite being seen as a disease of the
aging, nearly 3 in 5 people who have arthritis are younger than 65 years of age (10).
With the aging of the baby boomers, it is projected that the prevalence of arthritis will
increase to 6.4 million Canadians within 25 years (10). The increased burden of this
disease will have a significant impact on health care resources in Canada in the future.
Arthritis is also costly from an economic standpoint. The costs of arthritis have been
estimated by Coyte as 6.2 billion Canadian and in a 2003 Health Canada Report as $4.4
billion CDN (1998 dollars) (11-13). Approximately two-thirds of the costs of arthritis are
indirect costs due to disability, a measure of lost productivity (11).
Arthritis and related conditions comprise a large group of conditions affecting the joints,
ligaments, tendons, bones and other components of the musculoskeletal system (14). The
three main categories of arthritis are: a) degenerative arthritis, primarily osteoarthritis
(OA), b) inflammatory arthritis such as rheumatoid arthritis (RA), and c) connective
tissue and other systemic diseases. OA, a degenerative arthritis, is the most common
form of arthritis, characterized by loss of cartilage with concomitant bony changes,
including sclerosis and osteophytes (15). RA is the most common form of inflammatory
arthritis. It is a chronic inflammatory polyarthritis, which if untreated or inadequately
treated, results in the destruction of the joints and severe functional disability (16). It
may also be accompanied by extracurricular manifestations affecting other organs such as
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the eyes, heart, and lungs (17). Connective tissue and other systemic diseases, such as
systemic lupus erthematosus, are relatively rare conditions (refer to Appendix A for
definitions of the major types of arthritis).
For the purposes of this report, the evidence is reviewed for degenerative arthritis and
selected forms of inflammatory arthritis. Most of the research pertains to the most
common forms of these diseases, OA and RA, respectively.
Health care services for individuals with inflammatory arthritis and connective
tissue/systemic disease are generally provided by specialists. As such, the issues of
access to the health care system are similar for these types of arthritis. Early consultation
with an arthritis specialist is recommended to confirm diagnosis and treatment of RA
(18). OA can often be managed in a primary care setting with access to specialist care by
orthopaedic surgeons when interventions such as total joint replacement (TJR) are
considered. Joint replacement is used in those for whom other treatment modalities have
failed and who generally have more severe disease (19). Although the medical
management of degenerative arthritis and inflammatory arthritis differ, both share
common elements with regard to the management of pain and disability, including nonpharmacologic interventions such as rehabilitation.

1.2

Objectives

The overall objective of this report is to:
a) summarize the evidence for best practice approaches to arthritis management across
the continuum of care, including both pharmacologic and non-pharmacologic
interventions (i.e. what works).
b) summarize the evidence on when, where and by whom the best practices should
optimally be applied.

1.3

Structure of the Report

This report presents findings from a literature review on best practices related to primary
prevention, pharmacologic interventions, and non-pharmacologic interventions including
rehabilitation interventions and self-management strategies. It also explores recent
findings related to TJR and arthroscopic surgery.

1.4

Methods

Included in this review are studies using a variety of study designs, including randomized
controlled trials (RCTs), non-randomized control trials and other studies such as cohort
studies, clinical practice guidelines, and qualitative studies. It is considered important to
include a variety of types of studies to address the management of arthritis because
information that is needed for making clinical decisions in the day-to-day management of
chronic diseases like arthritis; such as psychosocial factors and personal preferences of
the client, warrant the use of methodologies other than RCTs. This is supported by the
10

work of other researchers who recognize that RCTs in the area of chronic disease
management are rare as conducting these studies in complex chronic disease management
is often unfeasible (20).

1.4.1

Literature Search Strategy

The literature search was divided into five major subject areas: primary prevention,
pharmacology, rehabilitation and non-pharmacologic interventions, self-management and
surgery. Nine databases were searched using the same general strategy: disease keywords
and subject area keywords, limited by year, language, article type and age of subjects.
The complexity, keywords used, and limits employed for each strategy were specific to
the subject area and database being searched (see Appendix B for details).
The literature scan was executed between July and August 2004 and updated as recently
as March 2005 in order to include any references that had been published in subsequent
months.

1.4.2

Study Selection and Methods of Review

Abstracts were initially screened by one of two research associates to determine
eligibility for review. Studies examining effectiveness of interventions, delivery of
interventions, as well as the system factors that influence the delivery of such
interventions were eligible. These studies needed to meet the following inclusion
criteria:
•
•
•
•

Subjects who had a clinical diagnosis of arthritis (OA, RA, spondyloarthropathy,
systemic lupus erythmatosus, and schleroderma)
Subjects who were adults aged 18 years and over
Interventions based in a hospital or community setting
Interventions that focused on the following: non-pharmacologic interventions and
rehabilitation (e.g. exercise), primary prevention, pharmacology, selfmanagement, arthroscopy and TJR.

For the purposes of the review, studies were not limited to specific outcome measures.
In the examination of interventions, systematic reviews were selected for inclusion.
However, where evidence was lacking from these reviews, primary studies were also
included. Studies meeting these criteria were retrieved, and a systematic process to
critically appraise the literature was undertaken. Standardized critical appraisal forms
based on the work of Law et al. (21) were developed to guide the appraisal process. All
articles were graded according to Excellent, Good, Average, Poor and Very Poor. The
literature was reviewed by one of ten reviewers. A small selection of articles were
reviewed and compared by two reviewers to ensure consistency in the appraisal process.
Levels of evidence were determined for each subject area. For intervention studies, or
studies that examine the outcomes/effectiveness of specific interventions/strategies,
levels of evidence were based on the following definitions:
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a) Conclusive evidence: Systematic review(s) and/or guideline(s) and/or one
RCT that are graded “Good” or “Excellent” according to our criteria for
appraisal.
b) Indicative evidence: Consistent findings among multiple high quality studies
other than RCTs (e.g. cohorts, case control studies, qualitative studies) and/or
high quality (“Good” or “Excellent”) review(s) that are not systematic.
c) Emerging/Limited evidence: One - two studies other than RCTs that are
graded as “Average” or above according to our criteria for appraisal or one
RCT that is graded “Average” according to our criteria for appraisal
For the purpose of this report, a best practice is a process or method that, through
experience and research, has proven to reliably lead to a desired result. Best practices
involve integrating information from clients and/or family members and individual
clinical experience/expertise with the best available external clinical evidence from
systematic research in making decisions about the care of individual clients (22-24).

1.5

Results of the Literature Review

In total, 291 studies were retrieved and reviewed. The majority of the studies were rated
as excellent (54%) or good (21%) in the appraisal process. Studies rated as poor were not
included in the literature review. Refer to Table 1.1 for a summary of the characteristics
of the studies reviewed for this report. A summary of the best available evidence is
presented in the following chapters.
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Table 1.1. Literature review summary
AREA
LITERATURE
CHARACTERISTICS

Prevention

Pharmacology

Nonpharmacologic
and
Rehabilitation

Total number of studies

36

58

49

53

42

53

Condition

Osteoarthritis

31

26

18

8

35

42

Rheumatoid
arthritis

2

27

24

7

12

8

Arthritis nonspecified

3

5

8

38

6

13

Quantitative

8

0

13

18

34

41

Qualitative

0

0

0

1

2

4

Systematic Review

5

41

20

10

3

2

Narrative

23

13

17

22

3

5

Grey Literature

0

0

0

0

0

0

Mixed methods

0

0

0

2

0

1

International
Guidelines

0

4

0

0

0

0

Excellent

15

58

41

17

18

16

Good

10

0

5

15

14

22

Average

9

0

4

10

8

15

Type of
Research

Quality of
Evidence

SelfManagement

Rehabilitation
and TJR

Surgery
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Chapter 2: Primary Prevention
Key Messages
9 Prevention strategies can address only identified and modifiable risk factors.
9 Prevention strategies must be feasible and accessible.
9 Recommended prevention strategies for osteoarthritis include:
o Weight control
o Physical activity
o Injury prevention
o Infectious disease control
9 Currently there are no primary prevention strategies for rheumatoid arthritis.

2.1

Introduction

Arthritis and related conditions evolve to a pathology that may become fixed and
irreversible. Prevention is an essential component of management practice for arthritis
and related conditions.
The goal of primary prevention is to inhibit the development of disease before it occurs.
The objective of this chapter is to review current evidence in the primary prevention of
arthritis. Literature regarding primary prevention interventions is scarce. There are,
however, several studies that have examined the risk factors that are key to understanding
the potential for primary prevention strategies for arthritis. Available studies are
examined in this chapter.

2.2

Results: Osteoarthritis

2.2.1 Model of Risk Factors Associated with Osteoarthritis
Osteoarthritis (OA) is a multifactorial disorder. No single risk factor is necessary and
sufficient to precipitate the condition. Therefore one must carefully examine the array of
potential risk factors or determinants that culminate in arthritis. Only risk factors which
are modifiable may then be considered as candidates for primary prevention strategies.
A proposed model of risk factors is presented in Figure 2.1 (adapted from Felson (25)).
The model includes three categories of risk factors: 1) Systemic factors which affect
joint vulnerability; 2) Intrinsic factors which impact upon joint vulnerability; and, 3)
Extrinsic risk factors which act upon the joints.
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Figure 2.1. Risk Factors Associated with Arthritis
INTRINSIC JOINT
VULNERABILITY

SYSTEMIC FACTORS

Injury
Malalignment
Proprioceptive defect

Age
Gender
Genetic Susceptibility
Nutritional Factors

EXTRINSIC FACTORS

Obesity
Physical Activity
Arthritis
Susceptibility

ARTHRITIS

2.2.2 Systemic Factors
1. Age and Gender
Risk of arthritis increases with age, however nearly three of five people with arthritis are
younger than 65 years of age (5;26). Before age 50 men have a higher incidence of OA
than women; after age 50 women have a higher incidence, and the sex difference
increases with age. Women account for approximately two-thirds of those with arthritis
(5;26-29).
The increased incidence of OA with age is likely the consequence of biologic changes
which occur with aging including: 1) decreased responsiveness of chondrocytes to
growth factors that stimulate repair; 2) decreased joint stability due to increased laxity of
ligaments around the joints; and, 3) failure of shock absorbers with age (30).
2. Hormonal factors
A postmenopausal hormone deficiency is proposed as a risk for ‘menopausal arthritis’
based on a rapidly progressive hand OA that is seen at the time of menopause (30).
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3. Genetic susceptibility
Individuals whose parents had OA, particularly polyarthritic disease, or, if disease onset
was middle age or earlier have an increased risk of developing OA. There have been
extended families with early onset severe arthritis that have been linked to an autosomal
dominant mutation in type II procollagen. Greater than fifty percent of hand OA may be
associated with genetic susceptibility (30).
4.
Geographic Variation
Black populations in Jamaica, South Africa, Nigeria and Liberia have lower prevalence
of hip OA compared to all Europeans residing in Europe (30). A recent study in North
Carolina did not confirm this racial difference in prevalence (30). Additional studies
identify a lower prevalence of hip OA among Asians, and among Blackfeet and Pima
Native Americans as compared with white Americans (30).
5. Bone Density
It has been suggested that there is an inverse relationship related to bone density between
OA and osteoporosis. Individuals with higher bone density are at an increased risk of
OA. This may suggest the presence of circulating bone growth factor in those with
osteophytes, as well as other candidates such as insulin-like growth factor type 1 (IGF-1),
platelet-derived growth factor, fibroblast growth factor, transforming growth factor beta,
and colony-stimulating factor type 1 (30;31).
6. Nutrition
Although there has been a great deal of discussion about antioxidants in the diet or from
alternate sources, particularly Vitamins C and E, confirmatory evidence of antioxidants
as a protective factor has not been identified (30). Vitamin D plays an active role in bone
remodeling; however, a protective effect of Vitamin D on incident OA has not been
confirmed (30;32).

2.2.3 Intrinsic Joint Vulnerability
1. Injury
Two types of major knee injury, anterior cruciate ligament damage and meniscal tears,
have been strongly associated with subsequent knee OA. Such injuries are often
sustained through sudden major trauma or injury to the joint such as that which may be
encountered in an automobile accident or a fall (30).
2. Mal-alignment
Three developmental abnormalities, although uncommon, often lead to OA in later life.
They are: congenital dislocation of the hip, Legg-Calve-Perthes disease, and slipped
femoral capital epiphysis (30;33;34).
3. Proprioceptive Defect
Neurological events such as cerebral vascular accident (CVA) or brain injury (BI) may
result in specialized nerve endings in muscles, tendons and joints, which are sensitive to
changes in tension of muscle or tendon, being affected and subsequently leading to a
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defect in proprioception. A disturbance in proprioception - the ability to sense position,
location, orientation and movement of the body and its parts - may result in injury and/or
mal-alignment of joints on a repetitive basis which may increase the risk of OA.

2.2.4 Extrinsic Factors
1. Obesity
Overweight and/or obese individuals develop knee OA more often than individuals who
are not overweight (25;28;31;35;36). Longitudinal studies have established that
increased weight precedes the occurrence of knee OA (37-39). Increased weight may act
through two mechanisms: the amount of force across a weight bearing joint which could
break down cartilage; and, through metabolic intermediaries, possibly excess adipose
tissue produces abnormal levels of certain hormones or growth factors that affect
cartilage or underlying bone (25;29;30;35;40).
2. Smoking
Heavy smoking has been associated with increased knee OA (41), while ever having
smoked has been associated with an increased risk of Heberden’s nodes in the Chingford
study (42).
3. Physical Activity
Physical activity is considered in two contexts: avocational and vocational (28). There
has been a great deal of discussion about the impact of repetitive joint use or repeated
impulsive loading in avocational activities. A number of studies have examined running
in particular. It has been consistently reported that the uninjured knee in a recreational
athlete is not at increased risk for developing OA (25). However, the elite athlete has
been found to be at increased risk of developing OA in sports such as running, soccer and
hockey. It is the injury sustained by the elite athlete through impact, and/or loading, and
repetitive movement that places him/her at risk of OA (43).
Vocational activity, specifically occupational injury as a consequence of stereotyped
repetitive joint movement, increases the risk of OA (25;34). Vocations requiring
kneeling, squatting, bending, crouching and crawling are at particular risk (44). In
addition, with joint loading associated with lifting, moving and carrying heavy objects
over uneven ground and in cramped spaces, further joint injury may ensue. A consequent
increase in OA risk is observed (33;35). Specific occupational groups have been found at
increased risk of developing OA (43). Heberden’s nodes have been observed among
British cotton mill workers, (30) and significantly more distal interphalangeal (DIP) joint
OA was observed among long-term female employees of a Virginia textile mill (30). A
number of studies consistently demonstrate a higher incidence of hip OA among farmers
(30;31), and miners have a reported increased risk of both knee and hip OA (30).
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2.3

Results: Rheumatoid Arthritis

2.3.1 Systemic Factors
1. Age and Gender
Rheumatoid arthritis (RA) is two to three times more likely to affect women than men
(14) and the incidence increases with age (29).
2. Hormonal factors
The development of RA is rare prior to menarche. An adverse pregnancy outcome
(spontaneous miscarriage, termination or stillbirth) may be a risk factor for future RA.
The onset of RA during pregnancy is rare, however, in the few weeks following delivery
there is an increased risk of RA, potentially related to breast feeding and the proinflammatory effect of prolactin (29).
3. Genetic susceptibility
The genetic contribution to RA has been estimated at approximately sixty percent (29). It
has been difficult to differentiate the genetic component responsible for susceptibility
from disease persistence or severity. There have been a number of advances including
the identification of the link between HLA-DR4, HLA-DRB1 alleles and the shared
epitope that are considered markers for increased risk of developing RA (29).
4. Geographic variation
There is conflicting evidence regarding the influence of racial background. The
occurrence of RA among the world’s population is not consistent. Prior to 1800 there
were no definite descriptions of RA in Europe (29). RA has been identified in North
American skeletons dating back several thousand years, with the highest frequency of RA
found among Native American peoples (29).

2.3.2 Extrinsic Factors
1. Injury
Published evidence to support the theory of trauma, either physical or psychological, as
risk factors for RA has not been substantive (29).
2. Obesity
Symmons (2002) reports two population based case-control studies in which adult
obesity (BMI > 30 kg/m2) was associated with the development of RA (29).
3. Smoking
Several studies have shown that the risk of developing RA is higher among smokers (29).
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2.4

Prevention Approaches

2.4.1 Osteoarthritis
Prevention strategies may take two approaches. Given that the precise etiology of
arthritis is unknown, the first option would be to take a public health approach to affect
change through health promotion strategies. Secondly, high risk individuals could be
identified and specific strategies or programs could be targeted with individuals or small
groups. Prevention efforts would ideally be directed to individuals with one or more of
the following risk factors to reduce the risk of knee and hip OA: age over 50, female sex,
a first-order family relative with OA, a previous history of hip or knee injury or surgery,
obesity, or a job requiring bending and carrying (30).
Modifiable risk factors should be addressed in prevention strategies. The goals of
prevention must be feasible and achievable, and prevention strategies and/or programs
must be accessible to the individual.
1. Weight Control
Nutritional strategies should focus on eating a well balanced diet, including adjusting
one’s calories required to reduce weight, or to achieve and maintain an appropriate
weight (normal BMI). Diet should incorporate a balance of vitamins and minerals,
including antioxidants (ACE) and Vitamin D (26;27;30;32;40;45;46).
2. Physical Activity
Physical activity must be employed to complement caloric intake (46). Physical
activities are required that emphasize flexibility to ensure continued flexibility of
muscles, tendons and joint structures. Physical activity must also include activities that
will build and maintain strength to ensure joint stability (47). Physical activities should
be chosen which are accessible and enjoyable (48). Finally, arthritis prevention is
important throughout the life course; therefore, age inclusive physical activities should be
emphasized.
3. Injury Prevention
Sport injury prevention programs should be incorporated throughout the lifespan.
Strategies such as warm-ups, strengthening exercises and using protective equipment
assists in avoiding joint injuries which can increase the risk of OA (27). Public health
messages need to emphasize the use of protective equipment in sports activities, and
encourage consultation with a trained professional to establish safe sport training,
scheduling and participation.
Vocational and avocational activities should avoid repetitive impact and torsional
loading. Also, incorporating activities for participation across the lifespan is an integral
component of a healthy lifestyle. Avoidance of occupational injury should be addressed
through workplace safety programs and targeted activity analysis to minimize repetitive
movements, decrease weight loads, and optimize equipment position and postural
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alignment during occupational activities. Supportive legislation and policy, and taking
precautions to avoid repetitive joint use and resulting joint injury in the workplace may
also help to prevent arthritis. Ergonomic modification of the workplace should be
utilized whenever possible (26).

2.4.2 Rheumatoid Arthritis
Currently there are no modifiable risk factors that have been identified to allow
consideration of primary prevention strategies for RA.

2.4.3 Other Forms of Arthritis
Although not primarily the focus of this report, it should be acknowledged that there are
potential strategies for primary prevention of some more rare types of arthritis. These
include arthritis associated with Lyme disease, rubella arthritis and gout. These are
beyond the scope of this report.
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Chapter 3. Pharmacologic Treatments for Osteoarthritis and
Rheumatoid Arthritis
Key Messages
9 Pharmacologic interventions for people with osteoarthritis (OA) and
rheumatoid arthritis (RA) must be prescribed in conjunction with nonpharmacologic interventions including patient education, exercise,
rehabilitation modalities, and referral to specialty services if necessary.
Osteoarthritis:
9 Best practice for pharmacologic interventions for OA includes starting with
simple analgesics, only then followed by non-steroidal anti-inflammatory
drugs (NSAIDs).
9 If NSAIDs are prescribed, gastrointestinal (GI) risk factors should be reviewed
and gastroprotective agents should be considered.
9 Opioid analgesics may be used in patients with moderate to severe pain who
cannot tolerate NSAIDs.
9 Intra-articular injection with Hyaluron may be considered before systemic
treatment for a symptomatic dry knee joint, and cortisone injection may be
considered before systemic treatment for a symptomatic inflamed knee joint.
9 There is conclusive evidence that topical agents such as capsaicin and topical
NSAIDs can provide short-term pain relief.
9 Glucosamine, an over-the-counter agent which is not currently regulated, has
also demonstrated efficacy for pain control.
Rheumatoid Arthritis:
9 Early aggressive pharmacologic treatment can halt RA disease progression and
yield better patient outcomes.
9 There is conclusive evidence that all patients with RA should be offered
disease modifying anti-rheumatic drugs (DMARDs).
9 Biologic response modifiers are targeted to the basic biological mechanisms of
the disease process and have shown efficacy in RCTs although their long-term
efficacy has yet to be determined.
9 NSAIDs continue to be recommended to manage pain and inflammation (with
GI protection as required).
9 Some patients may require vitamin or mineral supplements.
9 Low dose corticosteroids may provide short-term relief for uncontrolled
disease and are often used successfully over the long-term with little risk of
side effects.

3.1

Introduction

Pharmocologic interventions represent agents that are ingested or otherwise taken into the
body with the intention of providing a therapeutic change.
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Pharmacologic agents are the cornerstone to the management of all patients with
rheumatoid arthritis (RA) and are an important treatment option for moderate to severe
osteoarthritis (OA). The goals of pharmacologic treatment include pain control,
reduction of inflammation and, increasingly, disease modification. While both diseases
fall under the classification or diagnosis of arthritis and rheumatism, they are very
different; each has its own distinct characteristics as well as very different disease and
treatment trajectories.
There are several classes of drugs that are used alone or in combination to meet the
treatment goals of both OA and RA. Most of these agents are prescription medications
and must be prescribed by a licensed health care provider. While the efficacy of most
indicated pharmacologic agents is unquestionable, there is some confusion about the role
of various agents in the management of these two very different types of disease. The
relevance of pharmacologic interventions in the discussion of models of care for persons
with arthritis cannot be considered without discussion of appropriate diagnosis,
prescription of the most efficacious and safe treatments, adequate monitoring for adverse
events and effectiveness, and specialty referrals, if available.
In addtion to prescription drugs this review also includes drugs that are available overthe-counter and selected complementary and alternative medications.

3.2

Results

There is an extensive published literature on the pharmacologic management of OA and
RA. For this review, pharmacologic agents were divided into classifications that are
common in the arthritis literature. These classifications are: topical analgesics,
complementary and alternative medicines, nonopioid analgesics, opioid analgesics,
corticosteroids (systemic), cortisone injection, other intra-articular injections, NSAIDs
(including topicals), gastroprotective agents, DMARDs, and biologic response modifiers
(Refer to Appendix C for the definitions of these efficacious pharmacologic agents). For
the most part, individual agents and their specific dosing are not relevant to this
discussion and, therefore, are not addressed in this report. Reviews of the class of drugs
called cyclo-oxgenase-2 inhibitors (COX-2 inhibitors) were reviewed but embargoed
since one agent has been withdrawn from the market and the continued use of the others
drugs in this category is currently being investigated (49;50).
The key message contained in all the literature reviewed, for both OA and RA, was that
the pharmacologic interventions must be prescribed in conjunction with nonpharmacologic interventions including patient education, exercise, rehabilitation
modalities, and referral to specialty services if necessary.

3.2.1 The Benefits of Pharmacologic Agents in the Treatment of OA
(Appendix D, Table 3.1):
Drug treatment for arthritis has been extensively studied in the academic literature. The
main indication for pharmacologic therapy in OA is pain (51). While there is early
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evidence that disease progression (joint damage) may be halted with certain agents (e.g.
glucosamine), these data are inconclusive. Pharmacologic therapy should be added to a
program of nonpharmacologic modalities (19;52;53). The use of non-pharmacologic
modalities such as joint protection and weight loss may reduce joint damage. To date
there are no pharmacologic interventions that can claim the same effect. Key
considerations in the use of pharmacologic therapies for OA include efficacy, toxicity
and cost. The emphasis is on using the safest efficacious therapies. At present there are a
number of agents available which effectively provide OA pain relief; these include
selected topical agents, complementary and alternative medicines, injections, analgesics
and NSAIDs (19;52-55).
3.2.1.1 Complementary and Alternative Medicine (CAM):
Topical agents that have demonstrated efficacy in clinical trials include methylsalicylate
and capsaicin (19;52;56). They can be used at the discretion of the patient.
Of all the CAMs, glucosamine treatment seems most promising (19;53;56-60).
Glucosamine has been shown to provide symptomatic relief of OA and may also slow
cartilage degeneration (although these data are not conclusive). Glucosamine can be used
at the discretion of the patient.
3.2.1.2 Analgesics
Guidelines recommend that symptomatic management of OA be based around simple
analgesic agents (19;52;53;61-64). Acetaminophen is the oral analgesic to try first, and if
successful, this is the preferred long-term oral analgesic. Most analgesics found to be
efficacious in OA are available over-the-counter. While there is limited evidence for OA
for randomized control trials (RCTs), international guidelines recommend opioid
analgesics with or without acetaminophen in patients with moderate to severe pain who
cannot tolerate NSAIDs (19;52;53;65;66).
3.2.1.3 Corticosteroids
Joint aspiration accompanied by intra-articular injection of cortisone may be considered
in patients with knee or hip OA, with moderate to severe pain, and in whom signs of joint
inflammation are present (19;52;53;67-69). Joint aspiration and injection must be done
by a trained and regulated health professional. Systemic corticosteroids are generally not
appropriate for patients with OA (19;51;52).
3.2.1.4 Hyaluronan Acid
Hyaluronan injection (also called viscosupplementation) may be considered for patients
with knee OA, with mild to moderate pain and no signs of joint inflammation, who do not
respond to analgesics (19;52;69-72). Joint injection should be done by a trained and
regulated health professional.
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3.2.1.5 Non-Steroidal Anti-Inflammatory Drugs
NSAIDs may be considered in patients unresponsive to acetaminophen (19;52;53;6163;69;73-77). Some patients prefer NSAIDs to acetaminophen, although some continue
to take acetaminophen with NSAIDs. NSAIDs should be prescribed by a health care
professional particularly so that the patient can be monitored closely for side effects.
Because NSAIDs can cause significant adverse events, the most common being
gastrointestinal toxicity, patients need to be screened for risk of GI adverse events, and
gastroprotective agents may need to be prescribed (19;52;53;78;79).
3.2.1.6 Disease Modifying Anti-Rheumatic Drugs
Some DMARDs and biologics are being investigated for their ability to prevent or
reverse OA damage. At present these agents are not recommended for patients with OA
(19;51;52).

3.2.2 The Benefits of Pharmacologic Agents in the Treatment of RA
(Appendix D, Table 3.2):
3.2.2.1 Disease Modifying Anti-Rheumatic Drugs
The goals of pharmacologic therapy for RA are to control symptoms (e.g., stiffness and
pain) and delay disease progression to irreversible joint damage. This means that the use
of DMARDs should be considered for all patients with RA (80-90).
For many years the traditional pyramidal approach to the treatment of RA was to provide
symptomatic relief with aspirin or NSAIDs. DMARDs were often referred to as secondline drugs because their use was held off until later stages of the illness. In most recent
years, emerging data point to the impact of early education and nonpharmacologic
interventions coupled with very aggressive early treatment with DMARD therapy for
patients who are newly diagnosed. The 2002 American College of Rheumatology (ACR)
guidelines now recommend commencing DMARD therapy within three months of
diagnosis (80;91-94).
DMARDs are used to slow progression of joint damage in RA. DMARD use results in
improved functional outcomes but is associated with significant toxicities. The onset of
action of most traditional DMARDs is slow, ranging from three to six months; however,
sulfasalazine, methotrexate (MTX), leflunomide, and cyclosporine produce results as
early as one to two months. The agent of choice is determined primarily by physician
and patient preference, taking into consideration convenience of administration
monitoring requirements, medication and monitoring costs, time to therapeutic onset, and
frequency and severity of adverse reactions. Few comparative trials are available to
provide objective comparisons among these agents. MTX is heavily favoured by most
rheumatologists for initial treatment, particularly for severe RA, because of a relatively
rapid response, high response rate, and the longest sustained efficacy of all DMARDs.
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There is also conclusive evidence for the efficacy of combination therapy as compared to
monotherapy (80;92;93;95).
Since DMARDs control rather than cure RA, the management of RA is an iterative
process, and patients should be periodically reassessed for evidence of disease activity or
progression and for any toxic effects of the treatment regimen (80). Repetitive flares,
unacceptable disease activity, or progressive joint damage require consideration of
significant changes in DMARD regimen. Average length of therapy with any DMARD
is less than five years, demonstrating the need for ongoing monitoring in these patients as
they live with the disease for decades.
3.2.2.2 Biologic Response Modifiers
Biologic response modifiers are used to provide symptomatic control and functional
improvement in patients for whom treatment with one or more DMARDs has failed
(80;95-98). Biologics rapidly mediate significant improvement in measures of disease
activity and are well tolerated, but their long-term safety is unknown. Biologics are also
significantly more expensive than traditional DMARDs and are not available on
formulary. Therefore, access to this medication has been limited for many patients.
3.2.2.3 Non-Steroidal Anti-Inflammatory Drugs
NSAIDs provide symptom control such as reducing joint pain, joint tenderness and
morning stiffness but they do not alter the course of RA (74;80;99;100). In addition,
NSAIDs can result in significant gastrointestinal toxicity and therefore gastroprotective
agents must be considered (79).
3.2.2.4 Corticosteroids
Corticosteroids, given orally or intra-articularly, are useful as short-term adjunctive
agents for patients who are not adequately controlled with NSAIDs and DMARDs
(80;101;102). Low dose oral corticosteroids (prednisone, methylpredisolone) are also
useful in bridge therapy during the introduction of DMARDs. Corticosteroids are widely
used long-term, in low doses in RA with little risk of infection.
3.2.2.5 Analgesics
Nonopioid and opioid analgesics have not been addressed in ACR RA guidelines or most
reviews. Nonopioid analgesics (e.g. acetaminophen) may be less efficacious than
NSAIDs because of the inflammatory nature of RA pain (103). Grissinger (66) has
reviewed the RCT evidence for the use of opioid analgesics in arthritis and
musculoskeletal conditions and suggests that opioids are a treatment option for the
management of uncontrolled pain in RA.
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3.2.2.6 Vitamin and Mineral Supplements
It is important to note that individual prescribed therapies may require vitamin or mineral
supplements, and these have been well documented in the scientific literature (80;104).
In particular, there is now clear evidence of the relationship between RA and osteoporosis
regardless of steroid use (105). As a result, it is highly recommended that patients with
RA be prescribed calcium, vitamin D and bisphosphinates if required (106;107).
3.2.2.7 Complementary and Alternative Medicine (CAM)
Although there is very limited evidence, some CAMs and topical analgesics have
demonstrated improvements in RA symptoms (56;59).

3.2.3 Delivery of Care for the Pharmacologic Management of
Osteoarthritis and Rheumatoid Arthritis
The current consensus is that patients with OA can and should be managed in primary
care (with referral to orthopedic surgeon if and when required). For patients with RA, the
focus is now on early and aggressive diagnosis and treatment; therefore, the referral to
and monitoring by a rheumatology specialist is preferred (108;109). An Ontario study
(110) found that RA patients treated by specialists were more likely to be prescribed
DMARDs than those managed only by a family physician.
3.2.3.1 Barriers to Adequate Pharmacologic Care
ACREU investigators have addressed barriers to care in a number of publications,
including barriers to adequate pharmacologic care. These barriers include patient
preferences, drug cost and access to health professionals who can prescribe appropriate
agents (5;111). To provide appropriate pharmacologic care to patients better strategy is
needed to address the following questions: who will diagnose, who will prescribe, who
will monitor, is monitoring appropriate, and for RA, is there an ability to refer patients to
rheumatology specialists?
3.2.3.2 Evaluation of Models of Care for Pharmacology
For a review of the research on models of care to ensure optimum management of
arthritis see An Exploration of Comprehensive Interdisciplinary Models for Arthritis
Working Report 2005-03.

3.3

Discussion

The key message contained in all the literature reviewed, for both OA and RA, was that
the pharmacologic interventions must be prescribed in conjunction with nonpharmacologic interventions including patient education, exercise, rehabilitation
modalities, and referral to specialty services if necessary. The recent withdrawal of
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rofecoxib from the market has demonstrated that the long term safety and effectiveness of
new drugs has yet to be determined and ongoing, vigilant surveillance is required,
especially when prescribing newer agents. In addition, many of the most recently
developed agents, such as COX-2 inhibitors and biologics are 20 to 30 times more
expensive than existing agents, and their true cost-benefit has not yet been determined.

3.3.1 Pharmacologic Management of OA
The optimal management of OA is characterized by nonpharmacologic interventions in
conjunction with pharmacologic interventions as required to manage pain. The goal of
pharmacologic treatment in OA is to identify the safest, most effective treatments. This
means starting with simple analgesics, only then followed by NSAIDs. If NSAIDs are
prescribed, GI risk factors should be reviewed and gastroprotective agents should be
considered. Opioid analgesics may be used in patients with moderate to severe pain who
cannot tolerate NSAIDs. Key considerations for all pharmacologic therapies in OA
include risk, safety, efficacy and monitoring. In keeping with this conservative
philosophy, intra-articular injection with Hyaluron may be considered before systemic
treatment for a symptomatic dry knee joint, and cortisone injection may be considered
before systemic treatment for a symptomatic inflamed knee joint. There is conclusive
evidence that topical agents such as capsaicin and topical NSAIDs can provide short-term
pain relief. Glucosamine, an over-the-counter agent which is not currently regulated, has
also demonstrated efficacy for pain control.

3.3.2 Pharmacologic Management of RA
There is now conclusive evidence that early aggressive pharmacologic treatment can halt
RA disease progression and yield better patient outcomes. This leads to the need for
early nonpharmacologic interventions, including education, to help the patient understand
their disease and the consequences of early versus delayed treatment. All patients with
RA should be offered DMARDs. Combination DMARD therapy is considered state of
the art (although there is variation in prescription patterns even amongst Canadian
rheumatologists) (112). Biologic response modifiers are targeted to the basic biological
mechanisms of the disease process and have shown efficacy in RCTs. Biologics may be
added to baseline therapy, but they do have significant potential for adverse effects, they
are extremely costly, and their long-term outcomes are unknown. NSAIDs continue to be
recommended to manage pain and inflammation (with GI protection as required). Low
dose corticosteroids may provide short-term relief for uncontrolled disease and are often
used successfully over the long-term with little risk of side effects. Some patients may
require vitamin or mineral supplements.
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Chapter 4. Non-Pharmacologic and Rehabilitation Best Practices in the
Management of Arthritis
Key Messages
9 There is conclusive evidence in systematic reviews and/or in practice
guidelines for the following rehabilitation interventions for persons with
rheumatoid arthritis (RA) and osteoarthritis (OA): client education; exercise
(aerobic and strengthening); joint protection instruction; assistive devices; and
for RA only, orthoses (hand/wrist splint and foot orthosis).
9 There is limited or emerging evidence for vocational/work rehabilitation and
physiotherapy modalities.
9 Persons with arthritis should receive these rehabilitation interventions early in
the disease process; however, all interventions should be optimally timed
based on client receptivity and need.
9 An educational-behavioural approach appears to be an effective manner in
which to deliver rehabilitation interventions for persons with arthritis.

4.1

Introduction

Non-pharmacologic treatments are the mainstay of management of mild osteoarthritis
(OA) and are an important component of care for moderate and severe OA and
Rheumatoid arthritis (RA). Rehabiliation services are a key component to nonpharmacologic treatment either directly or indirectly via education and support for
exercise and self-managment.
Rehabilitation services (i.e. physiotherapy and occupational therapy) are based on a
philosophy that interdisciplinary teamwork and a holistic, client-centred approach are key
to successful outcomes in disabling conditions (113). Rehabilitation professionals offer
non-pharmacological interventions that have both a preventive and therapeutic role in the
management of arthritis. The following section summarizes the evidence on best
practices in the management of arthritis in seven areas, highlighting where appropriate
the role of rehabilitation. The seven areas are education, exercise, rehabilitation
modalities, joint protection, assistive devices, orthoses, and work/employment.

4.2

Results

A summary of the characteristics of the literature on best practices for occupational
therapy, physical therapy and exercise is presented in Appendix E.
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4.2.1 Education
4.2.1.1 Effectiveness of Education
Client education is an important component of effective arthritis rehabilitation and has
varying benefits on both physical and psychosocial outcomes. The aim of client
education is to enable persons with arthritis to develop the skills and strategies that are
required to manage and live with a chronic condition. Evidence exists in practice
guidelines for client education in the non-pharmacologic management of OA and RA
(18;19;52;80;114). Educational approaches may include the provision (19;115) and
communication (52;95) of information about the disease and its therapies; counselling
(115;116) or instruction (117) on how to adapt to living with a chronic disease; and
cognitive-behavioural approaches (115) that enhance self-efficacy in coping with the
symptoms and the functional limitations associated with the disease. Learning selfmanagement techniques (18;118-120) is also important for the client in coordinating their
own care and managing their disease. Benefits of different educational
techniques/therapies have been observed in both OA and RA. The benefits of these
interventions included decreased pain and enhanced coping (19;117;121;122) as well as
reduced psychological disability (52;114;120). A study involving community-based
physiotherapy intervention (education and exercise) emphasizing self-management
strategies found improved self-efficacy, disease management knowledge, and morning
stiffness in people with established RA (119). Currently, a Cochrane protocol exists that
will examine the effects of patient education interventions on health status in OA (123).
4.2.1.2 Delivery of Educational Interventions
Discussion of educational interventions is subsumed in Chapter 5 on arthritis selfmanagement strategies.

4.2.2 Exercise
4.2.2.1 Physical, Functional, Physiological, and Behavioral Effects
Strong evidence exists supporting the benefits of exercise in the nonpharmacologic
treatment of arthritis for both OA (18;19;52;69;114) and RA (18;80;116;124-126).
Exercise has various physiological benefits in reducing the risk of chronic diseases (127),
and also has positive effects on physical, functional, physiological and behavioural
outcomes in arthritis. These benefits are especially important when the interplay of
factors such as a sedentary lifestyle, a deconditioned state, and an increase risk of
comorbidity (e.g. arthritis and cardiovascular disease) are considered. For example,
functional benefits observed with exercise (e.g. improved postural and gait stability) have
implications for falls prevention in the at-risk population. Similarly, muscle weakness is
a risk factor for the progression of disability (80;114;128-131). Moreover, some
evidence exists to support weight loss for clients who are overweight or obese
(18;52;114;131) in both OA of the knee (19;130) and hip (19;52). However, the
Arthritis, Diet, and Activity Promotion Trial (ADAPT) (132) and other researchers

29

(114;133;134) emphasize the importance of combining weight loss and exercise, rather
than weight loss alone, as an intervention for clients with OA of the knee.
Participation in exercise has demonstrated beneficial effects on pain, muscle strength, and
functional status for clients having low-to-moderate disease activity for OA
(18;19;69;80;114;125;126;135;136)and RA (124;137). Most studies have also shown
beneficial effects of exercise for individuals with active (137) or chronic RA (138), as
well as those having minor limitations (124) or fragile bones (137). For example,
detrimental effects were observed on disease activity or joint symptoms in clients with
OA and RA (114;124;128;129;131;133;138). However, some negative effects of
physical activity compared to bedrest were identified for RA (139). More research is
needed to examine the long-term effects of exercise therapy on radiological progression,
bone mineral density, and functional capacity in RA (124;138;140).
4.2.2.2 Exercise and Specific Joints
The knee has been the focus of exercise research in OA. Evidence for the effect of
exercise in the peripheral joints including the hip is scarce for the OA population. For
RA, evidence to recommend knee strengthening exercises is available; however, evidence
is lacking for shoulder and hand strengthening exercises.
4.2.2.3 Parameters of Exercise
The literature examined various types and forms of exercises. An operational definition
of exercise was lacking in most studies. Only two reviews defined exercise therapy as a
range of activities intended to improve strength, range of motion, endurance, balance,
coordination, posture, motor function, or motor development that is performed actively,
passively, or against resistance (116;126). Studies often involved mixed training
methods and lacked consistency in exercise prescription (i.e. intensity, frequency,
duration).
There is no optimal exercise regime beneficial for all people with OA
(114;116;118;125;126;128;131) or RA (118;137;139;140) reported in literature and
guidelines examined in this review. However, several papers provided general
recommendations for exercise for OA and RA (116;131;135;137;138;140). Exercise
guidelines that were cited in literature included the U.S. Surgeon General's
recommendation for physical activity (133;134;141) and the American College of Sports
Medicine Position Stand (142) for the quantity and quality of exercise for developing and
maintaining fitness in healthy adults (118;120;137). Canada’s physical activity guide
(127) promotes a variety of choices within three main activity categories: endurance,
flexibility, and strength (with balance activities for older adults) to obtain the most health
benefits. These guidelines are for healthy adults and should be modified for individuals
based on their arthritis condition.
Consensus practice recommendations for exercise prescription for older adults with OA
are available (131). A combination of types and forms of exercises are recommended for
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OA because different types (e.g. isotonic strength training that is progressive in nature,
low-to-moderate intensity aerobic exercise, specific and whole-body functional strength
training exercises) and forms (e.g. cycling, running, walking, swimming, aerobic dance)
of exercise have varying benefits in terms of specific joint mechanisms and general
health (128;130;135;136). In addition, preliminary data supports the use of low-intensity
aerobic exercise when examining long-term effects of exercise for OA since higher
intensity programs often have higher attrition rates (135).
For adults with RA, the Ottawa Panel has conducted a comprehensive systematic review
for the development of evidence-based clinical practice guidelines for therapeutic
exercises in the management of this condition (139). For an inflammatory disease such
as RA, the Ottawa Panel recommends a low-intensity exercise program for reducing pain
and improving functional status as compared with a high-intensity exercise program
(139). Fransen recommends a regular graded therapeutic exercise program that avoids
exacerbating symptoms and general fatigue while increasing muscle strength, joint range
of motion, and general aerobic fitness (118).
4.2.2.4 Delivery of Exercise Therapy Programs
Programs reviewed included endurance, flexibility, strength, and balance activities and
were often delivered in a variety of settings (i.e. clinic-, community-, and home-based).
These exercise programs also occurred with supervision or were self-directed, on land or
in water. However, Fransen indicates that the provision of non-clinical community-based
exercise classes targeting older persons with specific chronic musculoskeletal disease
such as RA and OA are limited (118).
The treatment approach or exercise therapy program for individuals often depends on the
interplay of factors (118;125;133;143) that may affect acceptance and response to the
intervention. Some individual factors include age; comorbidity; degree of disease
severity affecting response to exercise; and misalignment. Some societal factors include
availability and accessibility of programs within the community; cultural perceptions
towards exercise; and socio-economic status (SES). Other factors to consider for
exercise adoption also include self-efficacy for performing exercise; previous experience
or preferences with exercise (118); social support (128;130); as well as practicality and
cost issues (118;144). Fransen identified four client characteristics as plausible potential
predictors of treatment responsiveness, which included age; body mass index; symptom
duration; and radiographical disease severity (118).
It is important for clients to understand their disease and to have the skills to modify their
exercise routines for accommodating their individual pattern of disease (i.e. daily
fluctuations of symptoms). The physiotherapist, the physician and the client should work
as a team to re-evaluate the physical components of the therapy and its demands on the
body as the disease evolves or flares up. Assisting the client in perceiving the greater
benefits of exercise and minimizing barriers to exercise are important. A client-centred
approach in creating an individualized exercise program (e.g. determining the
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individual’s stage of readiness to exercise, individual goal setting, and mutual planning)
is an important consideration.
When preparing an individual for successful participation in a community-based or selfdirected exercise program, referral to a physiotherapist and/or occupational therapist may
be necessary to evaluate and reduce pain and impairments (120) that may affect response
to exercise. Physical therapy should be initiated in the early stages of arthritis (80;114)
and may include early screening and preventive exercise therapy for the management of
the disease (143). Early OA of the knee is defined by the extent of joint space width loss
and not by symptom duration (118).
4.2.2.5 Individualized Versus Class-Based Exercise Programs
Supervised exercise classes appeared to be as effective as treatment provided on a one-toone basis (125). A home-based exercise regime (126) or the addition of a home exercise
element to a program (119;128) showed favourable results. Exercise in a group setting
(130) is also advantageous because a social context with peers having similar diseaserelated symptoms may improve attendance (118). On the other hand, learning to exercise
in the home could improve self-efficacy for participating in self-directed physical activity
and exercise adoption for a longer time period. Monitoring (118;125;128) or periodic retraining (143) by a physiotherapist, exercise trainer or kinesiologist may promote
adherence. The provision of support and counselling (116) as clients adopt exercise
behaviour and become more physically active are also important considerations.
Adherence to and adoption of exercise therapy as part of a healthy lifestyle are critical for
achieving short-term and maintaining long-term health benefits. Long-term goals of
physiotherapy (e.g. encouraging participation in lifestyle physical activity and ongoing
fitness) would increase the probability of attaining or maintaining a healthy body weight,
therefore reducing the risk of various comorbidities associated with obesity and a
sedentary lifestyle (118).
Currently, Cochrane protocols exist that will examine the effectiveness of aquatic therapy
for treating RA compared to land exercises or no intervention (145); the effectiveness of
exercise therapy for RA of the hand (146); as well as the effectiveness of comprehensive
PT interventions in improving outcomes based on the International Classification of
Functioning, Disability, and Health (ICF) (147).

4.2.3 Rehabilitation Modalities
Physiotherapists have a variety of modalities available that could be used as adjunct
interventions to other nonpharmacologic and pharmacologic treatments. For individuals
with arthritis, disease symptoms such as pain and joint stiffness may limit motion and
prevent participation in exercise. Modalities that can be administered by the
physiotherapist include electrophysical agents (i.e. diathermy, ultrasound, transelectrical
nerve stimulation, low level laser therapy, faradic baths); thermotherapy (i.e. heat packs,
paraffin wax); and cryotherapy (i.e. ice packs, massage with ice) for OA (118;148152)and/or RA.
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4.2.3.1 Evidence of Effectiveness
Many guidelines examined in this review do not support the use of these modalities in the
management of OA or RA (19;69;120;153). Scientific evidence for these modalities in
both OA and RA is sparse or inconsistent due to poor methodological quality of the
studies, inadequate reporting and analysis, heterogeneous outcome measures, as well as
varying characteristics of the therapeutic application, study population, and disease state.
However, despite the lack of evidence, some of these modalities (e.g. balneotherapy,
acupuncture, thermotherapy, cryotherapy) have been used for centuries in the medical
practice of specific cultures (149;154-156). Some simple modalities (e.g. transcutaneous
electrical nerve stimulation) have the added advantage in that the client can use them in a
self-directed mode (118).
The Ottawa Panel concludes that there is insufficient evidence to recommend or not
recommend the use of several modalities and physical agents in certain clinical
circumstances (157). Despite lack of evidence, the Ottawa Panel supports the use of lowlevel laser therapy alone; ultrasound alone (i.e. continuous); thermotherapy as an adjunct
(i.e. wax combined with exercise); and transcutaneous electrical nerve stimulation (i.e.
acupuncture-like TENS) for the management of RA symptoms (e.g. pain, stiffness) in the
foot, knee, wrists and/or hand. Conversely, there is insufficient evidence on the efficacy
of electrical stimulation or cryotherapy as an intervention for RA (157).
Currently, a Cochrane protocol exists that will examine the efficacy of acupuncture
compared to standard medical treatment and sham acupuncture, as well as acupuncture
plus standard medical treatment compared to standard medical care alone for OA of the
knee (158). However, recent randomized control trials have shown that acupuncture may
have an important role as a complementary therapy (159) or as an adjunctive therapy as
part of a multidisciplinary integrative approach (160) to reduce pain and improve
physical function in patients with knee OA.

4.2.4 Joint Protection
4.2.4.1 Evidence of Benefit
Joint protection and energy conservation are self-management approaches that aim to
maintain functional ability in persons with arthritis through altering patterns of joint
movements, practising proper joint and body mechanics, planning and pacing activities,
regular rest and the use of assistive devices (115;161). There is conclusive evidence
supporting the effectiveness of joint protection instruction for persons with RA
(52;120;162;163) and OA (52;120).
4.2.4.2 Delivery of Joint Protection
Because joint protection strategies are a fundamental way to provide preventive joint
care, persons with arthritis should receive instruction on joint protection early in the
disease process; however, instruction should be optimally timed based on client
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receptivity and need (161). With regard to the most effective method to provide
instruction on joint protection, an educational-behavioural approach has been found to be
more effective than a standard information-oriented approach in facilitating behaviour
change in persons with RA (i.e. information, demonstration, and short supervised
practice). An educational-behavioural approach includes strategies such as skills
practice, problem solving, self-efficacy and adherence enhancing strategies, and
structured teaching methods to enhance recall with the setting of weekly goals to practise
methods at home.

4.2.5 Assistive Devices
Assistive devices (e.g. jar openers, walkers, raised toilet seats) and environmental
modifications (e.g. stair rails, wall bars in bathroom) are prescribed by rehabilitation
professionals to improve function, enhance safety, and protect joints in persons with
arthritis (115;161;164). Assistive device provision is typically combined with joint
protection and exercise training strategies to maximize function and independence in the
performance of daily activities. Conclusive evidence exists for the use of assistive
devices in the treatment of OA and RA (52;114).
A systematic and comprehensive approach to assistive device service delivery is required,
including proper evaluation of the need for assistive devices, appropriate training in the
use of assistive devices, and adequate follow-up post prescription (114;164). Information
on assistive devices should be provided early in the disease process to protect joints even
before a person has difficulty with daily activities because of pain or decreased range of
motion (164;165).

4.2.6 Orthoses
An orthosis is an apparatus used to support, align, prevent, or correct deformities or to
improve the function of movable parts of the body. Hand splints and foot orthoses such
as shoe inserts are common types of orthoses. These interventions are designed to relieve
pressure, reduce shock and shear, accommodate, correct and support deformities, and
control or limit painful motion of joints. There is indicative evidence for the
effectiveness of resting splints in RA (163;166) and for the use of foot orthoses (52;167)
(i.e. extra-depth shoes with or with out semi-rigid insoles to relive pain on weightbearing). Research in the area of OA and splinting is scarce. However, preliminary
evidence suggests that conservative treatment consisting of splinting the first
carpometacarpal joint may delay or prevent the need for surgery (168).

4.2.7 Vocational Rehabiltation
Because work loss occurs early in the course of RA, it is important that persons with
arthritis receive rehabilitation services aimed at retaining employment or enabling return
to employment. According to Backman (2004), many of the factors associated with work
disability or work retention are modifiable with rehabilitation interventions (169).
However, studies reporting on the effectiveness of vocational rehabilitation programs for
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persons with arthritis are limited. Nevertheless, several authors argue that family
physicians and rheumatologists require further knowledge of the benefit and availability
of vocational rehabilitation services for persons with arthritis (115;169). A conceptual
framework, suggested by Backman, considers the following factors may be useful for
health care professionals to plan and evaluate programs to help people with RA retain
employment or return to work: characteristics of the person (age, functional status,
motivation), demands of the work (physical and psychological requirements), and
barriers or supports ( physical work space, policies related to sick leave and work
accomodation, and interpersonal relationships).
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Chapter 5. Arthritis Self-Management Strategies
Key Messages
9 There is conclusive evidence for the use of self-management programs as a
best practice for arthritis management due to the short-term benefits shown
in recent studies.
9 Benefits are particularly positive for education delivered in a group format
and are over and above what is already achieved by medications.
9 Research supports psychoeducational programs with a skills-building focus
as opposed to solely information-based programs.
9 A focus on self-efficacy has been associated with changes in health status.
Self-efficacy is also an important predictor of adherence.
9 Education should be tailored to the individual needs of the patient.

5.1 Introduction
Patients with chronic disease are inevitably responsible to self-manage their condition.
The goal of self-management is to manage symptoms and improve function, including
decreasing pain, minimizing disability, improving psychological well-being, enhancing
quality of life and decreasing utilization of health care services. Self-management refers
to those strategies an individual undertakes to promote personal health and to cope with
and become more active in managing arthritis. A few key concepts in the selfmanagement research include self-management, self-care, self-efficacy, patient education
and self-management education.
Self-care evolved in the 1970s as a move toward greater self-determination and a
potential solution to rising health care costs (170). Self-management and self-care are
often used interchangeably and are broadly defined as the activities people engage in to
promote health and/or manage chronic conditions. These activities are usually selfinitiated and often undertaken with little supervision from health professionals (171).
Patient education has been defined as a set of planned educational activities designed to
improve patients’ health behaviours and/or health status or retard deterioration from
disease (172). It uses a combination of methods, including teaching, counseling and
behaviour modification techniques to influence a patient’s knowledge, self-efficacy and
health behaviour (173;174). Self-efficacy is an important concept in self-management
and is defined as the belief in one’s ability to carry out a particular behaviour to reach a
desired goal. A major goal of many arthritis self-management programs has been to
improve self-efficacy to improve clinical outcomes.
While some use patient education and self-management education synonymously,
Bodenheimer and colleagues (175) distinguish self-management education from patient
education. Traditional patient education focuses on information and technical skills for
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managing disease. Self-management education complements traditional patient
education by teaching problem-solving skills. Patients are instructed on how to approach
situations and make adjustments that are appropriate for their own situation. In addition,
traditional patient education has tended to be led by health professionals as opposed to
self-management education, which is frequently facilitated by lay leaders (175).

5.2 Results
5.2.1

Self-Management Content

Arthritis self-management programs are primarily intended to provide people who have
arthritis with the knowledge, skills and confidence to manage their arthritis. Some
programs also focus on exercise or physical activity (176;177). Refer to Appendix F for
more information on self-management activities and skills.
In general, there is more evidence supporting
self-management education programs than
exercise-alone programs (176). The Arthritis
Self-Management Program (ASMP) by Lorig
and colleagues has the most supporting
evidence (176). The original ASMP was
revised to emphasize efficacy-enhancing
strategies, as baseline self-efficacy was found to
predict future health status and changes in selfefficacy were associated with changes in health
status (178). Decreases in feelings of
helplessness, rather than changes in self-care
behaviour, are associated with improvements in
clinical outcomes such as pain (172). In
addition, self-efficacy and perceived
helplessness are important predictors of
adherence to educational or pyschoeducational
programs (122).

Arthritis Self-management Program
(ASMP)
The ASMP is a six-week series of classes,
2-2½ hours in length, taught by lay
leaders. The ASMP is a communitytaught, peer-led intervention wherein
patients gain knowledge, skills and selfefficacy to manage the consequences of
their disease. Content of the ASMP
includes: an overview of types of arthritis,
range of motion and isometric exercises,
relaxation techniques, medication use,
nutrition, problem solving, joint
protection, evaluation of non-traditional
therapies and techniques of
patient/physician communication (178).

Original controlled trials and follow-up studies of the ASMP showed a significant and
clinically meaningful benefit in pain reduction, mediated by an improvement in selfefficacy. There was no significant change in function (179). Studies have also shown
reductions in depression and in use of health services (180). Most participants of these
ASMP studies had osteoarthritis (OA). Decreases in feelings of helplessness, rather than
changes in self-care behaviour, are associated with improvements in clinical outcomes
such as pain (172).
While people with arthritis do require information to manage their disease, behaviouralbased interventions are more effective than instructional/informational programs alone in
achieving such outcomes as decreased pain (174;181). An essential component of self-
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management education is skills-building, both learning and applying new skills as related
to medical, social and emotional domains (175). Additionally, theoretically-based patient
education programs are more successful than programs not theoretically-based (182).
Other programs are: the Systemic Lupus Erythematosus Self-Help Course (SLESH),
based on a self-help model, which teaches enabling skills, Bone-Up on Arthritis (BUOA),
a home-study self-care education program originally designed for rural populations with
low literacy skills, and Self-Management Arthritis Relief Therapy (SMART), a maildelivered program with books, audiotapes and computer-tailored self-management plan.
Only the ASMP has a well-established body of research supporting its efficacy and costeffectiveness, although this research is focused primarily on Caucasian middle-aged to
elderly women with high school education or more (176).

5.2.2 Evidence of Effectiveness
5.2.2.1 Patient Outcomes
Education improves outcomes for people living with arthritis (45;183-185). Patient
education has also been shown to improve quality of life among patients with arthritis
(186). Evidence from randomized control trials (RCTs) suggests that self-management
approaches are effective in the short-term in increasing participants’ knowledge,
symptom management, use of self-management behaviours, self-efficacy, and aspects of
health status (e.g. depression). However, not all approaches target all of these outcomes,
nor do multicomponent programs show improvements on all outcomes. Many studies
assess self-efficacy, confidence, and attitudes but many measures have not been subjected
to psychometric testing (187).
Significant positive outcomes reported in the literature for self-management education
include:
•
•
•

•
•
•
•
•
•

Increased knowledge (122;187-189)
Increased self-efficacy (122;187;190;191)
Increased use of self-management behaviours (187-189) including compliance
with medical and therapeutic suggestions (122), coping (19;122), exercise
(178;190), relaxation (178;190), communication with physicians (190), and
dietary habits (190)
Effects on psychological status (122;192) including decreased depression
(122;192;193)
Decreased disability (144;192;194;195)
Effects on joint counts for rheumatoid arthritis (RA) (192;194)
Effects on patient global assessment for RA (192)
Decreased pain (19;122;144;178;179;189;194;195)
Reduced health system utilization (180;191)

Appendix G summarizes the results of systematic reviews indicating support for selfmanagement education.
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A systematic review by Neidermann et al. (122) indicated positive short-term effects of
patient education for RA patients, such as improved knowledge and compliance (with
medical and therapeutic suggestions) in the educational programs or coping behaviour in
the psychoeducational programs.
The EULAR recommendations report there is good evidence to demonstrate the benefits
of education in reducing pain and increasing coping skills with knee OA but have little
impact on function (19). Failure to affect functional ability may be due to the short
duration of many programs and because reducing functional decline may not be a
reasonable outcome measure in individuals with established disease. Perkins and
Doherty (144) noted that interventions involving exercise and lifestyle changes provide
modest benefits for patients with large joint OA.
Results for pain, functional status and depression are generally positive and stronger in
OA than in RA patients (174). A Cochrane review of 31 studies by Riemsma and
colleagues (192) of patient education for adults with RA (including information only
interventions, counseling, and behavioural treatment) found small short-term significant
effects on disability, joint counts, patient global assessment, psychological status and
depression. The dimensions of anxiety and disease activity showed no significant effects.
Behavioural treatment was the most beneficial.
Indirect evidence from RCTs indicates that non-pharmacological treatment offers
additional benefit over and above analgesics or nonsteroidal anti-inflammatory drug
(NSAID) usage. Superio-Cabuslay (194) compared the effects of education interventions
and NSAID treatment on pain and functional disability in patients with OA, and on pain,
functional disability, and tender joint counts in patients with RA. This meta-analysis
demonstrated that education offers additional benefit when used with an analgesic or
NSAID regimen. Because most patients in the education trials were being treated with
medications, the authors conclude that the effect sizes of these trials represent the
additional, or marginal, effects of patient education interventions beyond those achieved
by medication
In sum, patient education for self-management for OA and RA is a non-pharmacologic
intervention supported by conclusive evidence. Participating in arthritis self-management
programs can decrease pain, decrease frequency of physician visits and provide an
overall improvement in quality of life for patients (18).
5.2.2.2 Long-Term Benefits
There is limited evidence regarding the effectiveness of self-management education
programs in the long-term. Taal and colleagues (189) reported that few studies found
long-term benefits, other than knowledge gain. Effects of group education on health
status are almost never maintained over long intervals. Similarly, other studies have also
reported limited evidence of long-term benefits of patient education in adults with RA
(122;192). The characteristics of RA, disease duration, and the progressive nature of RA
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may play a role in long-term results. Methodologically better-designed studies had more
difficulties in demonstrating positive outcome results.
In contrast, other researchers finding evidence of long term benefit include Barlow et al.
(190), Lorig, Mazonson and Holman (196) and Lorig and Holman (197). Barlow and
colleagues (190) found outcomes were maintained at 12 months follow-up, and in
addition, they found significant improvement in pain, and visits to general practitioners
had decreased. More research is needed to develop strategies for maintaining and
enhancing early gains from group education.
5.2.2.3 Cost Savings
A benefit of patient education may be cost-savings (180;198). However, further
information is needed (27;176;187;199). Health education in chronic arthritis may add
significant and sustained benefits to conventional therapy while reducing costs by
decreasing visits to physicians and decreasing hospitalizations (178;196;197;200;201). A
study by Lorig, Mozanson and Holman (1993) (196) showed a 40% decrease in physician
visits and an estimated four-year saving of US$648.00 per RA patient and US$189.00 per
OA patient.
In a longitudinal study of outcomes of a Chronic Disease Self-management Program,
Lorig and colleagues (191) demonstrated that the program reduced health care costs in
populations with diverse chronic diseases, including decreased emergency room and
outpatient visits. There was also no increase in hospitalizations or hospital days.
Similarly, Dally and colleagues (202) reported that a mailed health education program
would offer significant cost savings due to reduced visits to the managed care
organization. Although self-management education may not result in changes in general
practitioner visits in the short term, they do in the long-term (190).

5.2.3 Delivery of Self-Management Programs
None of the literature reviewed addressed the issue of when in the disease trajectory selfmanagement education would be most beneficial. It may be logical that self-management
should be part of disease management regardless of stage. However, the content of this
education would expectedly vary depending on the stage of the disease process. It would
be beneficial to plan programs that address patients reported learning needs (203), which
may vary depending on time from diagnosis, age and culture.
Self-management programs are delivered in a variety of settings with clinical settings
(e.g. hospital) and the home environment being the most popular (187). The ASMP
primarily takes place in community settings such as church halls, shopping malls, and
libraries (204). However, there is a lack of information on the effectiveness of settings
other than community (195). One study by Solomon and colleagues (205), who
conducted what was reported as a randomized controlled trial of the ASMP course in a
large primary care physician network, found no significant clinical benefits at four
months in patients recruited from primary care practices. The authors suggest that the
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ASMP may not be transferable to such a model of care. These contrasting results may be
due to differences in study population. This group was more actively recruited than
traditional ASMP courses and therefore may have been less motivated to adhere to
suggestions made in the ASMP course. This study has been criticized for not being a true
randomized controlled trial, for using an active control group, possibly having flawed
design and data collection, and having a high dropout rate (179). More research is needed
on the transferability of self-management programs to various practice settings.
Programs vary by format – group (e.g. ASMP and SLESH) versus individual (e.g. BUOA
and SMART) or a combination of both (176;187). The EULAR guidelines indicate that
effective education techniques include individualized education packages, regular
telephone calls, group education, patient coping skills, and spouse assisted coping skills
training (19;187). However, there is disagreement in the research on what is most
effective. For example, Riemsma, Taal and Rasker (187;192) completed a randomized
controlled trial of RA patients and found that the participation of a significant other in
psychoeducational programs did not have beneficial effects. They reported that including
a partner may sometimes have negative effects; in their program it led to a decrease in
self-efficacy and an increase in fatigue. This same study also looked at reinforcement
sessions and found that booster sessions were not very effective in enhancing the effects
of patient education.
Consistent with findings by Riemsma et al., a 2004 study by van Lankveld and colleagues
(187;206), found no evidence for additional beneficial effects of spouse participation in a
cognitive-behavioural oriented self-management program. The researchers did, however,
find improved communication in the experimental group. Partner participation is an area
requiring further research.
Warsi and colleagues (187;207) completed a meta-analysis and found that interventions
that incorporated face-to-face education were more effective than those that did not have
face-to-face interaction (e.g. written materials, video programming).
A randomized controlled trial of a coordinated individual education program with an
“arthritis passport” for patients with RA found no effects on self-efficacy expectations,
knowledge, health status or behaviours. With an arthritis passport various health care
providers record their activities (e.g. medications, therapies, lab results and surgeries) and
conclusions regarding the patient to whom the passport is issued. Patients keep the
passports and have the responsibility to ensure that it is updated as required by the health
care providers they see (187;208).
Dally and colleagues (202) completed a randomized controlled trial to determine whether
a mailed health promotion program reduced outpatient visits while improving health
status in patients with high visits rates in a managed care organization. Although not
effective for patients with hypertension and diabetes, the intervention was found to be
effective for arthritis patients in improving self-efficacy and health status while reducing
demand for outpatient medical services.
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A recent trend in self-management education is the introduction of “chronic disease selfmanagement programs”. Using a combination or series of disease-specific and generic
interventions may be one-way of optimizing an individual’s ability to effectively selfmanage across the duration of their disease (187).
5.2.3.1 Role of Health Care Provider/ Patient Collaboration in Delivery of Programs
Collaborative care is an important part of self-management education (175;209). In a
qualitative study comparing physicians’ and patients’ views of arthritis care, Lambert and
colleagues (186) found that collaboration and negotiation were considered constructive
responses to conflicts between physicians and patients. This is important in teaching
patients self-care strategies to minimize the impact of arthritis on their daily lives.
Self-management stresses the value of the health care provider’s relationship with the
patient. Self-management recognizes the need to acknowledge patients as partners in
care. Physicians’ communication skills and information-giving behaviours significantly
affect patient outcomes, including knowledge, satisfaction, compliance, function and
health, although not specifically for arthritis (174). There is a need to educate health
professionals on how to help foster and maintain patients’ self-management abilities in
clinical settings (187).
Self-management tutors/facilitators are usually health professionals except the ASMP
developed by Lorig et al. in the USA, which uses lay tutors with chronic conditions
(187). A study by Lorig and colleagues (210) compared lay-taught and professionaltaught arthritis self-management courses. Courses taught by lay leaders demonstrated
significant increases in knowledge, practice of exercise and relaxation, and decreases in
disability, compared to baseline. Participants of the professional-led courses increased
their knowledge and practise of exercise. Professional-taught groups demonstrated
greater knowledge gain while lay-taught groups had greater changes in relaxation and a
tendency toward less disability. There was a higher than average attendance by
participants of the lay-led group. This study had a small sample size.
Barlow, Cullen and Rowe (193) reported that patients preferred education about the
disease and its treatment to be delivered on a one-to-one basis by health professionals.
Similarly, emotional issues were believed to be best dealt with one-to-one, although this
could be with a similar other (i.e. a patient). Group interventions were the preferred
format for self-management, exercise and relationship issues, whereas videos were
thought to be useful for demonstrating use of aids and how other families cope. None of
the participants would welcome computer-based interventions. Leaflets were too general
to meet specific patient needs but were thought to be useful as memory aids and in
educating patients’ social network in understanding RA. The authors concluded that
findings support the need for increasing the provision of psych-educational interventions
for patients with RA attending outpatient clinics.
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Riemsma et al (208) found that health care providers are not ideal trainers for selfmanagement education if the training is given individually during routine consultations.
Group education is likely a better way to improve self-management, as discussed earlier.
5.2.3.2 Target Population and Access
Most studies of arthritis education programs typically include patients with a mix of
arthritis diagnoses. Educational interventions for only RA patients are generally less
effective than in mixed populations (189).
Self-management programs typically target adults (193). Despite their apparent efficacy,
self-management education programs reach only a small percentage of their intended
audience. For example, less than 1% of people with arthritis participated in Arthritis
Foundation-sponsored self-management education or exercise programs in 2001 (176).
In addition, participants of self-management education programs are primarily Caucasian,
educated, middle-aged to older adult females. Benefits in populations with a lower
education, a different race, male gender or a younger age are less clear, as these groups
have participated in such programs to a lesser extent (202).
Many studies of self-management education programs are of patients who voluntarily
participate. Engaging people who do not come forward to enroll in self-management
programs is a dilemma. As such studies in which participants self-select may show better
results due to self-selection bias. For example, community members who respond to
PSAs may be more mobile and experience fewer barriers than those recruited through a
clinical setting. However, it could also be argued that it may be better to have patients
who volunteer to participate in enhancing their self-management activities as they may be
more likely to achieve positive outcomes than “non-voluntary” clients.
Barriers to self-management education dissemination include: a lack of trained personnel
so that self-management education is unavailable in many primary care settings;
socialization of patients with chronic disease and professionals in a medical model that
does not promote a collaborative practice model, hindering recruitment to programs; and
lack of reimbursement for self-management programs by most health insurance (175).
Not all people will be able to participate in a group-based education program and some
patients do not want to. Felson et al. (181) reported that telephone-based programs can
be an effective adjunct to care for patients with OA. Most patients have telephones, and
telephone-based strategies can help overcome literacy and language barriers, and can help
reach home-bound patients. Fries, Lorig and Holman (179) suggest potential solutions to
program accessibility barriers may include systematically integrating self-management
programs within the health care system; a mail based program called Self-Management
Arthritis Relief Therapy (SMART), which has a similar approach to enhancing selfefficacy and behaviour change as the ASMP, and a web based self-management program.
Further research is needed on effective delivery strategies and outreach to underserved
and minority populations (176).
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Self-management programs may also be more effective in specific patient subgroups
(207). A systematic review by Taal et al. (189) found that educational interventions in
only RA patients were less effective. Ramos-Remus and colleagues (209) suggest that
patient education too early in the disease process may be counterproductive and may lead
to depression. Patient education is appropriate once patients have gone beyond the denial
stage and have accepted the disease (209). There is limited information on when selfmanagement education would be most effective in the disease process. How stage of
disease influences the effectiveness and appropriateness of self-management education
needs to be explored further (173). Many reviews/studies do not assess the
appropriateness of different interventions at different stages of patients’ adjustment to
their disease.
Future research should be disease-specific, and should seek to identify patient
characteristics that are relevant to beneficial outcomes from educational intervention. A
review of educational benefits in other specific forms of arthritis, particularly OA, would
be worthwhile (192). The benefits for RA patients may be different than for OA patients.
Although RA patients are less likely to participate in patient education interventions they
may be more likely to benefit with respect to pain and functional disability than OA
patients (194).
Rurual residents are another population sub-group to consider. One exploratory study
conducted in the UK examined the similarities of outcomes on rural and urban
participants in an educational intervention designed to improve self-management ability.
The researchers found that effectiveness of the educational intervention was independent
of location with urban and rural participants experiencing similar benefits (211).

5.3

Discussion

It is difficult to make comparisons of the various studies done on self-management
education due to their diversity with respect to program duration, content and outcomes
measured. However, several high-quality reviews of studies of OA and RA combined
and RA alone note modest positive results from education on symptoms, physical
functioning and psychological health status in the short term (212). There is conclusive
evidence for the use of self-management programs as a best practice for arthritis
management due to the short-term benefits shown in recent studies. However, long-term
effectiveness is less conclusive.
When developing self-management education strategies it is important to consider the
following:
•
•

Benefits are particularly positive for education delivered in a group format and are
over and above what is already achieved by medications.
Research supports psychoeducational programs with a skills-building focus as
opposed to solely information-based programs.
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•
•

A focus on self-efficacy has been associated with changes in health status. Selfefficacy is also an important predictor of adherence.
Education should be tailored to the individual needs of the patient.

The evidence is less clear regarding the following points, warranting further research:
•
•
•
•
•
•

The benefits of spousal involvement.
Optimal points in the disease trajectory to initiate self-management education.
Ideal program duration.
The role of booster sessions.
Requirement of group homogeneity with respect to diagnosis (i.e. OA or RAspecific vs. arthritis-specific vs. chronic disease in general).
Who best to facilitate such activities (health professionals vs. trained lay leaders).

Arthritis self-management programs are strongly endorsed by consumers. Such programs
are being used as a vehicle for health care reform and have the potential to substantially
improve public health (213). Education should be an integral part of the management of
arthritis. Activating patients to become participants in their own care is key to selfmanagement, and there is a professional obligation to do this.
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Chapter 6. Rehabilitation Best Practices in the Management of Total
Joint Replacement
Key Messages
9 There is conclusive evidence to support preoperative education interventions
to decrease patient anxiety. Pre-operative rehabilitation tailored according to
anxiety or targeted to those with more complex needs (e.g. those who are
more disabled or have limited social support) is beneficial in reducing length
of stay for individuals undergoing hip or knee arthroplasty.
9 Inpatient rehabilitation following total joint replacement is successful in
improving patient functional outcomes.
9 Characteristics have been consistently associated with discharge to inpatient
rehabilitation: older age, comorbidity, and living alone.
9 There is a need to identify a standardized approach to determining optimal
discharge destinations. Given the emerging evidence that functional
outcomes following total joint replacement for individuals discharged home
with home care are similar to those for individuals who receive inpatient
rehabilitation, a standardized approach to determine the optimal discharge
destination for clients is imperative.

6.1

Introduction

Total joint replacements (TJRs) are widely accepted, efficacious forms of treatment for
patients with advanced arthritis of the hip and knee (214-219). Rehabilitation is an
important component of care for patients with TJR. Rehabilitation professionals, such as
physiotherapists and occupational therapists, are often involved in the care of clients
undergoing TJR at various stages of the continuum including: pre-operative
rehabilitation, post-operative rehabilitation within the acute care hospital, post-operative
rehabilitation at home or in a rehabilitation setting, and rehabilitation to meet ongoing
long-term needs in the community.
The primary objective of this chapter is to review the literature regarding best practices
related to rehabilitation for patients with total hip replacement (THR) and total knee
replacement (TKR).

6.2

Results: Pre-Operative Rehabilitation

Typically, both an education component and an exercise component are included in preoperative rehabilitation programs.

6.2.1 Effectiveness of Pre-Operative Education
McDonald and colleagues (220) conducted a systematic review of nine randomized trials
of pre-operative education (verbal, written or audiovisual) delivered by a health care
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professional within six weeks of surgery for patients undergoing THR or TKR. Although
there was evidence that pre-operative education has a modest beneficial effect on preoperative anxiety, findings do not support the use of pre-operative education over and
above standard care to improve post-operative outcomes, especially with respect to pain,
mobility and length of hospital stay (220).
Individual studies have found that preadmission interventions can reduce post-operative
length of stay and help decrease the cost for hospital stay and increase hospital income
(221;222). Weaver and colleagues (223) conducted a randomized trial of two home care
protocols for patients undergoing THR or TKR surgery. One protocol included preoperative visits by a nurse and physical therapist and 9-12 post-operative visits while the
other protocol was post-operative care only (11-47 visits). While there were no
differences in functional status, health-related quality of life, or lower extremity
functioning at six-month follow-up, the protocol including pre-operative care was found
to be more cost-effective.
Several studies have focused on the outcomes of patient anxiety, satisfaction, and pain.
Results have shown that those patients that received pre-operative education have lower
anxiety levels (224-227). Higher pre-operative anxiety was associated with greater postoperative anxiety, pain, use of pain medications, poorer mental status, and longer stay in
hospital (228). Patients reported they would have liked to receive information about
post-operative complications and felt that this information would have decreased their
anxiety (229).
The results of qualitative studies suggest that pre-operative education gives patients an
understanding of what to expect from TJR and allows familiarization of experiences
through demonstration and educational content (225;229;230). It is suggested that
familiar experiences, familiar personnel, familiar environment, having knowledge, and
having an understanding of expectations enabled patients to feel less anxious. Patients
have expressed that provision of information and equipment pre-operatively was useful
for preparing for surgery and facilitating recovery, but less so in terms of helping them
cope with any problems experienced post-operatively (231).

6.2.2 Delivery of Pre-Operative Education
Only one study that was reviewed addressed location of pre-operative education in this
patient population (232). In a non-randomized trial, Rivard and colleagues (232)
compared home to hospital-based (i.e. pre-admission clinic) pre-operative education for
patients undergoing THR surgery. Location had no effect on length of stay or discharge
destination.

6.2.3 Evidence of Effectiveness of Pre-Operative Exercise
The effectiveness of individually tailored pre-operative rehabilitation versus usual preoperative care for patients with complex needs (with co-morbid conditions or limited
social support) who were undergoing THR or TKR was examined in a randomized
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control trial (233). Pre-operative rehabilitation resulted in earlier achievement of
discharge criteria (5.4 versus 8.0 days) and actual length of hospital stay (6.5 versus 10.5
days).
In a randomized control trial to determine the effect of pre-operative exercise on
functional recovery, Gilbey et al (234) studied an eight week pre-operative customized
exercise program for patients scheduled for THR, followed by post-surgery exercise
(234). This was compared to a control group who received only the routine inpatient
physical therapy. The intervention group participated in treatment at the clinic as well
independently at home. The exercise programs were well tolerated by patients with endstage hip arthritis and were effective in improving early recovery of physical function in
patients with THR (234).
Conversely, other studies were examined that concluded that implementation of preoperative rehabilitation programs didn’t have an impact on patient outcomes (235;236).
A systematic review concluded that pre-operative physiotherapy does not improve
outcomes in TKR and there is insufficient evidence to determine the impact of preoperative physiotherapy on THR (237). In a randomized control trial, the effect of preoperative physical therapy (235), including stretching exercises, strengthening exercises,
and education, was compared to no pre-operative physiotherapy. There were no
significant differences with regard to Harris Hip scores, hip range of motion (ROM), and
pain (235). However, this study was limited to a small sample size (235;236).
It is clear that results vary with respect to the impact of pre-operative rehabilitation for
patients with THR and TKR, uggesting future research is needed to determine the
effectiveness of this intervention.

6.3

Results: Post-Operative Rehabilitation

Rehabilitation is an important component of care following TJR. In this phase,
rehabilitation programs aim to restore mobility, strength, and flexibility; reduce pain;
prevent deep vein thrombosis and other complications; teach adherence to ROM and
weight bearing precautions; order equipment; provide education to patients and families;
and organize home resources (238-243). Typically, the role of the physical therapist
includes increasing the mobility of the patient, and educating patients regarding exercises
and precautions (239;244).

6.3.1 Evidence of Effectiveness of Exercise
6.3.1.1 Exercise Following Total Knee Replacement
The goals of exercise following TKR are to obtain recovery of knee ROM, to improve
hip and knee muscle strength, and to improve functional independence (238). No
prospective randomized trials were found that suggest the most efficacious exercise
protocol for patients with TKR.
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A non-randomized comparison trial compared the muscle force of the quadriceps femoris
in patients who had TKR with a healthy control group (245). The results suggest that
early intervention aimed at improving quadriceps femoris muscle activation may improve
efforts to restore muscle force in patients with TKRs (245). Typically, treatment
protocols include active-assisted ROM on post-operative day one, progressing to
isometric hip and knee strengthening exercises by post-operative day four (238).
6.3.1.2 Exercise Following Total Hip Replacement
There has been much debate regarding the types of exercises that are optimal following
THR (240;246). It is key is to prescribe exercises that maximize strength and flexibility
while limiting abnormal forces across the joint (238). The inclusion of straight leg raises
in treatment programs following THR is debated due to the high forces placed on the hip
joint (246).
One study has concluded that bed exercises are not beneficial for THR patients in the
acute care period (247). In this RCT, the additional benefit of bed exercises in terms of
hip pain, ROM and function were compared to a control group who received only the
program of mobilization (247). There were no differences in terms of ROM, pain, and
function between the groups. A limitation to the study was the lack of longer-term
follow-up beyond acute care.
Hip abductor strengthening has been identified as an important component of exercise
programs for THRs. A home program of ROM exercise, low resistance isometric
exercises, and eccentric exercises of the hip abductors, was shown to be effective in longterm post-THR recovery as indicated by improvements in gait speed, cadence, and
isometric torque (248).
Exercise administered in home programs or in groups led by physiotherapists has been
shown to improve outcomes following TJR. No differences have been found between
home exercise programs or group programs in terms of patients’ gait, pain, quality of life,
or activities of daily living (249).

6.3.2 Evidence of Effectiveness of Continuous Passive Motion
Milne and colleagues (250) performed a meta-analysis of 14 trials and found that
compared to physical therapy alone, continuous passive motion in combination with
physical therapy significantly increased active knee flexion at two weeks (4.3 degrees)
and decreased length of acute hospital stay (0.7 days). Two randomized clinical trials,
not included in Milne and colleagues’ (250) systematic review, utilized a longer followup period and reported no beneficial effect of continuous passive motion on outcome
(251;252). Worland and colleagues (252) utilized a six-month follow-up and compared
continuous passive motion at home to physical therapy on knee range of motion. Based
on their results, Worland and colleagues (252) suggest that continuous passive motion
after hospital discharge of patients having TKR is an adequate rehabilitation alternative to
physical therapy with lower costs. However, it should be noted that none of the articles
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addressed functional outcome or selection criteria of patients for whom continuous
passive motion is appropriate.

6.3.3 Delivery of Post-Operative Rehabilitation
6.3.3.1 Timing of Therapy
The gold standard for achieving functional mobility is early mobilization (249). Experts
in the United States used a modified Delphi technique to ascertain consensus on a
standardized treatment program for TKR and THR for patients with primary OA. It was
recommended that bed exercises and transfer training for patients within their room
commence on post-operative day one or day two (239). Munin and colleagues (253)
conducted a randomized control trial of inpatient rehabilitation starting day four versus
day seven post surgery for high-risk patients (individuals 70 years of age and older living
alone or with at least two comorbidities and individuals of any age who had at least three
comorbidities) undergoing elective THR or TKR. Patients who initiated inpatient
rehabilitation on post-operative day three demonstrated faster attainment of short-term
functional milestones, shorter hospital length of stay (11.7+2.3 versus 14.5+1.9 days,
p<0.001) and equivalent functional outcome at less total cost ($25,891+3648 versus
$27,762+3626 US, P<0.001) at four-month follow-up. These results suggest that even
high-risk patients can tolerate early rehabilitation.
6.3.3.2 Intensity of Therapy
Two low quality studies evaluated optimal intensity of in-patient physical therapy after
THR or TKR and reported conflicting findings (254;255). In 1993, Hughes and
colleagues found that physical therapy provision during the weekend following surgery
resulted in reduced length of stay. Several years later, Lang (255) demonstrated no
difference between six versus seven day physical therapy treatment on length of hospital
stay or discharge destination.
An American study by Freburger (244) utilized secondary databases and a cross-sectional
design to examine the relationship between use of physical therapy services and
outcomes in the acute care of patients following THR. Although specific parameters of
intensity of care were not evaluated, analysis of these data showed that increased
utilization of physical therapy was associated with greater probability of discharge home
and total cost of care less than expected.
6.3.3.3 Post-Operative Rehabilitation Settings
In Ontario, between 1995/96 and 2001/02, the percentage of people who underwent TJR
and who participated in inpatient rehabilitation increased from 30-40% (256). However,
there was significant variation in utilization of inpatient rehabilitation services across the
province. In 13 district health council (DHC) regions in Ontario, the percentage of
patients who received inpatient rehabilitation increased, while in seven DHCs 88% of
patients with TKR and 75% of patients with THR were not transferred to inpatient
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rehabilitation. This indicates that referral patterns to inpatient rehabilitation may not be
consistent across the province of Ontario (256). Similar findings were found in other
countries, where researchers have found variability from institution to institution in the
types of discharge destinations following TKR. One hospital sent 97% of patients home
following surgery compared to two other hospitals that discharged 40% and 57% of
patients directly home (253).
Typically, following TJR, patients are discharged from the acute care setting directly
home or to inpatient rehabilitation. Those discharged home may receive different options
for rehabilitation, including homecare services, outpatient rehabilitation, or perform an
independent home exercise program.
1. Inpatient Rehabilitation and Home Care
Inpatient rehabilitation has been shown to be effective in improving outcomes in patients
following TJR. Findings from studies that have examined the functional recovery of
patients who have participated in inpatient rehabilitation following TJR suggest that
inpatient rehabilitation is successful in improving patient functional outcomes
(240;241;257;258).
It is important to measure outcomes comparing different discharge destinations of
patients following TJR in order to inform decision-making of care providers and the
development of a standardized approach to care for patients with TJR. Few studies have
compared patient outcomes using various discharge destinations. In a randomized trial
with three months follow-up, patients with THR were randomized to home-based care or
inpatient rehabilitation. Patients in the home-based group reported significantly greater
improvements in quality of life and reported that they received their preferred treatment
(249). Outcomes of patients with TKR were similar in the home-based group and
inpatient rehabilitation group and more patients in the inpatient rehabilitation group felt
they had received their preferred method of care. It is possible that this may be attributed
to more demanding rehabilitation following TKR as compared to THR (249).
In a retrospective cohort of patients with TJR, patient characteristics and outcomes of
patients who received inpatient rehabilitation were compared to those who received home
care after discharge from acute hospital care (259). No significant differences in
outcomes, including function, general health or patient satisfaction, were found between
the two groups. Patients that received home care were more likely to be men, to have
social support, to be more knowledgeable about TJR and to have a preference to receive
care at home. In contrast to findings from other studies, there were no significant
differences between the groups in terms of levels of comorbidity or social support.
Kelly and Ackerman (260) conducted a descriptive comparative study to examine
functional outcomes of individuals undergoing THR or TKR discharged to subacute
rehabilitation programs compared with those individuals discharged directly home with
home physical therapy follow-up. While no significant differences were found in terms
of functional outcome, mean total cost was lower for those patients discharged home
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($16,918 versus $24,144 US). However, it is important to note that these two groups
differed demographically with patients discharged to rehabilitation facilities tending to be
older (greater than 72 years of age), to live alone, and hto have more comorbidities.
In the United Kingdom, Jester and Hicks (261) compared the effectiveness of hospital-athome and inpatient-care for patients receiving THR or TKR. Initiated on post-op day
four, hospital-at-home was found to be more effective in terms of patient satisfaction and
reduced joint stiffness with similar outcomes for joint pain, disability, and incidence of
post-operative complications. As part of the comparison, Jester and Hicks (262) also
conducted an economic analysis. Hospital-at-home was found to be more cost-effective.
2. Outpatient Rehabilitation
Few studies have compared outpatient physiotherapy to other forms of post-acute
rehabilitation. In a randomized control trial comparing outpatient physiotherapy to
inpatient physiotherapy and a home program, researchers found that the outpatient group
performed better with respect to improvements in knee ROM. However, these
differences were not statistically significant (263).
In a study that compared home-based physical therapy monitored by a physical therapist
by telephone to traditional outpatient physical therapy, no significant differences in
patient performance were found between the groups (264).
6.3.3.4 Determinants of Inpatient Rehabilitation
Several studies have investigated patient outcomes at discharge from acute care after hip
or knee replacement and have suggested that criteria for risk screening are needed to
assist clinical decision-making with regard to discharge (260;265;266). In the literature,
the following characteristics have been consistently associated with discharge to inpatient
rehabilitation: older age, comorbidity, and living alone (256;267). Other factors that have
been associated with discharge to inpatient rehabilitation include being female and
housebound prior to admission (266). In a retrospective chart review, duration of disease,
level of pre-operative complications, lack of support at home, and previous TKR were
identified as risk factors for inpatient rehabilitation for patients following TKR (241).
In a comparison of post-operative rehabilitation management in 12 orthopaedic centres in
the United States, United Kingdom, and Australia, differences were found in the use of
extended care facilities and outpatient physical therapy services (268). The variation was
associated with financial resource availability (268).
The literature reveals wide variations in practice with respect to posteroperative
rehabilitation discharge destinations. It is important to determine best practices in
rehabilitation following TJR and the most effective methods of delivering rehabilitation
services to meet the needs of patients.
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6.4 Summary
Rehabilitation is an essential component of care for clients undergoing TJR. Research
evaluating the processes of care in rehabilitation prior to and following TJR is relatively
scarce. The review of the literature yielded the following conclusions regarding various
rehabilitation processes and interventions:
•

•

•

•

There is conclusive evidence to support pre-operative patient education to
decrease patient anxiety. Pre-operative rehabilitation tailored according to
anxiety or targeted to those with more complex needs (e.g. those who are more
disabled or have limited social support) is beneficial in reducing length of stay for
individuals undergoing THR or TKR.
There is indicative evidence that inpatient rehabilitation following TJR is
successful in improving patient functional outcomes (240;241;257;258). The
evidence is also indicative that the following characteristics have been
consistently associated with discharge to inpatient rehabilitation: older age,
comorbidity, and living alone (256;267).
Evidence is emerging indicating a need for validated prognostic factors to assist
with clinical-decision making with regard to post-operative rehabilitation
discharge destinations following THRs and TKRs; however, there is no evidence
supporting a specific standardized approach to determining optimal discharge
destinations. Given the emerging evidence that outcomes following TJR for
individuals discharged home with home care are similar to those for individuals
who receive inpatient rehabilitation, a standardized approach to determine the
optimal discharge destination for clients is imperative.
There is conflicting evidence that continuous passive motion, for patients with
TKR, is effective. Further information is required on functional outcomes
(reported outcomes to-date have been impairment-focused), cost effectiveness,
and appropriate patient selection for this intervention.
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Chapter 7. Access To Orthopaedic Services for Arthritis
Key Messages
9 Total joint replacement (TJR) is a widely recognised effective procedure for the
treatment of severeosteoarthritis (OA) in terms of improvement of pain,
function, and patient satisfaction.
9 There is no evidence regarding a uniform definition of appropriateness of TJR.
However, the evidence suggests that indications are made primarily based on
pain and disability.
9 There is a significant population in need of total joint replacement even after
accounting for willingness to undergo the surgery.
9 Long waiting times for total joint replacement and unmet need suggest that the
current level of access does not match demand in Canada.
9 There is no published standard protocol for physicians to use in the management
and maintenance of waiting lists in Canada. However, protocols are under
investigation to standardize this practice.
9 Potential positive outcomes of offering arthroscopy include high levels of
satisfaction with services among patients and professionals and improved
patient-related outcomes such as quality of life. However, evidence is
conflicting with regard to the effectiveness of arthroscopy for OA of the knee
necessitating further research.

7.1 Introduction
Orthopaedic surgery is the most common type of surgical intervention for arthritis.
Orthopaedic surgery is a viable intervention when attempts at non-surgical management
of arthritis have failed to prevent joint pain or damage and loss of function. Generally,
orthopaedic surgery is utilized in individuals who have more severe disease. There are
two main types of surgery for arthritis and other rheumatic diseases, including total joint
replacement (TJR) and arthroscopy (181).
Given the large volumes of literature supporting favourable outcomes for TJR, this report
will not focus on outcomes after TJR. The primary objective of this chapter is to review
recent literature regarding access to TJR, including wait times, and prioritization for
surgery. A secondary objective is to explore the effectiveness and utilization of
arthroscopic surgery for arthritis.

7.2

Results

7.2.1 Access to Orthopaedic Services
Arthroscopic surgery of the knee and TJR of hips and knees are the most commonly
performed orthopaedic procedures in Canada. Demand already exceeds the public health-
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system’s capacity to deliver these services. Given Canada’s rapidly aging population, the
need for orthopaedic surgery will surely increase (5;111).
Since 1994, the rate of
A study conducted in Ontario concluded that the current
selected orthopaedic procedures
for
arthritis
and
related
level of orthopaedic services in Ontario are half of those
conditions has remained under
for the United States (US), suggesting that orthopaedic
500
per
100,000
adult
needs are under-serviced. When comparing with
population in Canada
requirement estimates of orthopaedic services the study
In 2000, the most frequent
indicates that Canada is considerably under serviced.
arthritis-relevant procedures in
This state of being under-serviced is more dramatic if the
Canada were knee arthroscopy,
followed by knee and hip
substantial number of surgeons that are close to
replacements
retirement and leaving active practice in Ontario is
considered (269). The 2004 National Workforce &
Arthritis in Canada, 2003 (5)
Services report published by the National Standard
Committee of the Canadian Orthopaedic Association (270) concluded that the population
under-servicing is primarily due to resource restrictions suggesting that if the current
workforce is used more efficiently and more resources are available, patient access to
orthopaedic services could improve. They also reported that an increasing number of
surgeons are working at well below a full-time equivalent level.

7.2.2 Access to Total Joint Replacement
Outcome after both primary and revision total hip replacement (THR ) and total knee
replacement (TKR) is reported in the academic literature as being very favourable (214219). Several guidelines for arthritis recommend that surgical referral be discussed with
appropriate patients who continue to experience significant pain and functional disability
despite optimal medical therapy (19;52;271).
7.2.2.1 Utilization Rates
Access to TJR is a concern because arthritis is a leading cause of disability resulting in an
extensive health care utilization. A study conducted in the US found that Caucasians were
more likely to be considered for TKR than Blacks (272). The same authors also reported
that rates of TKR are generally higher in the US than in most other countries, while
Canada and the United Kingdom (UK) have similar utilization rates. In addition, the rates
for knee and hip replacement vary widely in Organisation for Economic Co-operation
and Development (OECD) countries; Canada, Australia and the US have higher rates for
TKRs versus hip replacements. This is the opposite of the situation in Norway, Sweden
and New Zealand where the rates for hip replacements are considerably higher than the
rates for knee replacement (273;274). In Canada, the demand for THR and TKR exceeds
available resources, resulting in rationing of services and long waiting lists (275).
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Table 7.1. International comparison of crude rates (per 100,000 population) of
primary TKR and THR
US

Australia

Canada

New Zealand

Sweden

Norway

Total Knee
Replacement

92

81

80

75

63

35

Total Hip
Replacement

52

74

64

119

100

124

Source. Canadian Joint Replacement Registry 2004 Report: Total hip and total knee replacements in Canada (274)

There is a high variation in TJR utilization rates among provinces in Canada even after
adjusting for age and gender. Such variations in surgery rates raise questions about
underuse and overuse of procedures. Badley and colleagues (2003) showed that the rate
of THR in Canada has increased by 10% from 1994 to 2000 (from 43 to 47 per 100,000
population) while the rate of TKR has increased by 36% from 1994 to 2000 (from 47 to
65 per 100,000 population). The authors concluded that despite this increase, the demand
of the services surpass supply (5).
In addition to regional variations there are also different rates associated with socioeconomic status (SES), gender, and race or ethnicity. An Ontario population study found
that persons with lower SES (low education and/or low income) have a greater need for
TJR suggesting that SES disparities in the rates of performed TJRs cannot be explained
by a lower need in those with low SES (276). The same study also found that rates of
THRs and TKRs are higher in older individuals in general and in older women in
particular, reflecting the prevalence of osteoarthritis (OA) in the population (277).
Another Ontario study found that surgeon’s positive opinions regarding TJR was one of
the major determinants of area variation in the utilization of knee replacements (278).
One important matter associated with need for TJR is patient preference regarding TJR.
Hawker et al. (276), in Ontario, found that among those with severe arthritis, only 15%
were definitely willing to undergo surgery. This resistance to TJR was particularly noted
among women. In addition, willingness to undergo surgery did not differ by SES and
therefore did not explain differences in rate use.
A qualitative study (279) conducted in Ontario aimed to explore the process by which
elderly persons make decisions about whether to undergo TJR. One of the main findings
of this study was that patients tended to view OA as a
Patients believed that they
normal aging process, not a disease. Participants of this
need to be in constant pain
study also believed that their pain and disability had to be
and virtually unable to
move before they would
significantly greater to consider undergoing surgery and
consider themselves as a
they assumed that their physicians would advise them to
TJR candidate (279).
have surgery if they could benefit from it.
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7.2.2.2 Management of Waiting Lists
Currently, wait times for TJR vary substantially from doctor to doctor and hospital to
hospital. In principle, patients with more urgent conditions should receive services ahead
of those with less urgent conditions, and patients with approximately the same degree of
urgency should wait about the same length of time regardless of where they live.
At present, patients are usually added to waiting lists chronologically and receive their
service in the order in which they joined the queue. This basic approach is modified by
the clinician who maintains the list to accommodate his/her clinical judgment of urgency.
There is no documentation to suggest that evidence-based protocols routinely inform the
prioritization by clinicians (275;280).
7.2.2.3 Measurement of Wait Times
One way of monitoring waiting lists is by calculating wait times. Sanmartin and
colleagues (281) reported that there is great variability in perceptions about waiting lists
and wait times in Canada. One source of variability is the lack of standards governing
whether and when a patient is placed on a waiting list. Wait times for TKRs and THRs
are more likely to be calculated starting at the point of facility notification, as opposed to
when the surgeon adds the patient to his list. The Ontario Joint Replacement Registry
(OJRR) defined 3 types of wait times that best reflect what occurs for patients on the road
to the surgery. These are: from the referral to the first consult, from the first consult to the
decision is made and from the decision to when the surgery is conducted (273). Another
source of variability is the measurement method. For example, the British Columbia
Surgical Waiting List Registry provides cross-sectional and retrospective wait times,
while the Fraser Institute estimations are based on questionnaires sent to physicians who
offer opinions about the amount of time a patient can expect to wait for surgery
(281;282).

Studies conducted in Canada and the UK have explored patient characteristics that relate
to length of time patients waited for surgery to be performed (273;283;284). Shortt et al
(283) did not find any relationship between socio-economic status and the length of
waiting times for TJR in Ontario. However, a study in the UK found significant
differences in waiting times according to social, geographical, and health care system
factors (284). The OJJR report shows that during 2000 and 2004 5% of people needing
THR and 7% of people needing TKR waited more than 12 months for surgery in Ontario.
They also found that wait times were shorter for THRs versus TKRs. A higher
proportion of people having revision surgery waited three months or less compared to
those who where having primary surgery (273).
7.2.2.4 Prioritization for TJR
One important issue related to wait times that appears in the literature is the process of
prioritization. Three recent publications have presented data from different consensus-
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style approaches to the problem (285-287). A Delphi (288) consensus technique using
different numbers of scenarios was employed in order to try and gain agreement on
priorities for THR and TKR surgeries. Each of these studies is based on consensus from
healthcare professionals, particularly orthopaedic surgeons and does not incorporate
patients’ perspectives on what factors should be used to prioritize.
Studies in various specialties and jurisdictions consistently find a significant number of
patients for whom the service is no longer required due to factors such as death,
deterioration in health status, relocation to another community, receipt of the service
elsewhere, resolution of symptoms, or inappropriate initial placement on the wait list.
The literature suggests that by ensuring periodic reassessment of patients, last minute
cancellations can be avoided and lists shortened by removing patients who are no longer
eligible for surgery (280).
An empirical study conducted by Glozier et al (289) found that of patients’ characteristics
assessed only pain differentiated between those prioritized and those considered routine.
They also found that allocation on the urgent list appears to be based on age, better
physical health, and viewing treatment as being effective. Studies in Canada have found
that lists are managed in a socially equitable way (280;283;290). However, the same
studies found that lists are managed unfairly in terms of clinical equity; that is clinical
severity was not the main indication for prioritization. None of these studies were able to
identify the prioritization criteria.
The OJJR report also analyzed data on factors related to the process used by surgeons
prioritizing their patients. Surgeon prioritization of primary hip and knee replacements
looked at baseline severity as measured by patient pain and function ratings from the
WOMAC disability questionnaire. Patients with most severe baseline pain or function
received their surgery in the shorter waiting times quartiles (273).
7.2.2.5 Patients’ Perspectives of Waiting Lists
Two studies examined patients’ perspectives of waiting lists. A qualitative study found
that in general, patients agreed that waiting lists have to exist but they felt that sometimes
waiting lists are managed unfairly. For example, participants reported that they believed
that obesity and age are key factors on which doctors based their decisions to prioritize.
Participants also agreed that pain and disability should be key criteria on which to
prioritize for TJR (291). A study conducted in Ontario concluded that queue management
systems in the future should include information from clinical judgement, health status,
and patients’ views of their overall symptoms burdens and abilities to tolerate delayed
relief (292).
7.2.2.6 Effect of Wait Times on Outcomes
The literature on the effect of longer wait times on outcomes is not conclusive. Using
data from 43 general and orthopaedic hospitals in the U.K., Hajat and colleagues (293)
found that waiting for surgery was associated with worse outcomes 12 months later,
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measured as the Oxford Hip Score. However, a study conducted in Sweden by Nilsdotter
et al (294) did not report differences in WOMAC and SF-36 scores between patients who
had to wait more than three months for surgery compared to those who waited less than
three months.

7.2.3 Arthroscopic Surgery for OA of the Knee
Knee OA can be very painful and debilitating, and medication does not always relieve
symptoms. People with refractory symptoms sometimes undergo arthroscopic lavage
with or without debridement in an attempt to relieve pain. Arthroscopic lavage involves
washing out the joints with several litres of saline solution. Debridement involves lavage
plus removal of debris by trimming or shaving of rough surfaces that may interfere with
smooth movement of the joint (295). Although there exists conflicting evidence regarding
the effectiveness of arthroscopic surgery for arthritis, this section summarizes the
evidence regarding the effectiveness, indications, and utilization of arthroscopic
procedures for the treatment of knee OA.
7.2.3.1 Effectiveness of Arthroscopic Procedures
Although the long-term benefits of debridement and other arthroscopic procedures of the
knee are not clear, many surgeons view arthroscopic knee procedures as providing the
short-term benefits necessary to delay the need for TKR surgery.
Debridement of the knee, including menisectomy, has been shown to be very effective in
treating damage caused by injury. The long-term benefits of debridement for individuals
with degenerative damage of the knee remain unclear (296), with improvement
demonstrated by some studies (297) but not others (298). In the study conducted by
McGinley et al (297), patients were evaluated 10 years after having arthroscopic
debridement. The authors concluded that the procedure is effective in terms of physical
function. These conclusions were based on findings that indicated that only 67% of the
patients required TJR after 10 years. They also found that patients were highly satisfied
(average 8.6 out of 10). A population-based effectiveness study demonstrated that
arthroscopic debridement of the knee for the treatment of OA is a safe procedure with
low complication rates, although the rate of complications increases with age (299).
However, Moseley et al (298) found negative results in a placebo-controlled randomized
trial. The study consisted of three groups: placebo, debridement, lavage. Neither of the
groups receiving arthroscopic intervention reported less pain or better function than the
placebo group. This study provides strong evidence that arthroscopic lavage with or
without debridement is not better than a placebo procedure for improving knee pain or
self-reported function. One of the weaknesses of the study is that nearly all of the
participants were men (because it was conducted at a Veteran Affairs Medical Centre),
while the majority of knee OA patients are women. Another weakness is that as many as
44% of patients approached for participation in this study declined, which may have
introduced bias (295).
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In addition, the patient’s clinical features appear to be an important determinant of the
effectiveness of arthroscopic surgery in restoring function or relieving pain. Arthroscopic
surgery has been less successful in patients with joint malalignment, joint instability, long
duration of symptoms, and extensive knee arthritis (300).
7.2.3.2 Indications for Arthroscopic Procedures
Table 7.2. Indications for Surgery

Overall, there is no evidence in the literature
PATIENT
SCORING
CHARACTERISTICS
indicating which patients with arthritis are
Anterior cruciate
Surgery
is
→
appropriate for arthroscopic surgery. However,
ligament laxity
recommended
Sports related trauma →
Add 2 points
arthroscopic procedures are typically recommended
Disability Score <2.4
Add 4 points
→
for patients with early OA. Solomon et al (301)
Limited flexion or
Add 2 points
→
examined the factors that a primary care physician
extension
Joint line tenderness
Add 2 points
→
could assess and the orthopaedic surgeon’s
Pain or Click on
Add 2 points
→
likelihood of recommending surgical procedures
McMurray test
-Solomon et al. (301)
other than TJR. A history of sports-related trauma,
poor functional status, limited flexion or extension of the knee, medial or lateral joint line
tenderness, pain or click on the McMurray test, and evidence of ACL laxity were highly
associated with the surgeon’s judgment of benefit from knee surgery other than TJR.
The finding that some patients have clear improvement should encourage clinicians to
modify the intervention and improve patient selection so the proportion of patients with
better outcomes is increased. However, studies have suggested that clinical
recommendations for the procedure should be refined, as a significant proportion of
patients do not attain successful outcomes (297).
7.2.3.3 Utilization Rates for Arthroscopy
In Ontario during 2000, the rate of arthroscopic knee procedures varied with age, peaking
in the 55-64 year age group among women and in the 45-54 year age group among men.
The increased use of these procedures in the younger age groups can be explained in that
arthroscopic procedures are generally indicated for early OA and may be associated with
repair of injury. Unlike TJRs, the rates for arthroscopic knee procedures were greater for
men with arthritis and related conditions than for women, especially in the younger age
groups. The difference in the use of these procedures by the sexes may reflect the greater
exposure of males to injury from physically demanding jobs or sports, which is a risk
factor for the development of OA (111).
Another study conducted in Ontario found that higher population rates of arthroscopic
knee debridement were associated with higher rates of early TKR in patients sixty years
of age or older (18.4% of patients had had a TKR within three years after arthroscopic
debridement) (299). These findings leave questions regarding the effectiveness or
appropriateness of the earlier arthroscopic procedure.
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7.3 Summary
TJR is a widely recognised, effective procedure for the treatment of severe OA in terms
of improvement of pain, function and patient satisfaction. There is conclusive evidence
to support the use of this intervention as an arthritis best practice. There is no evidence
regarding a uniform definition of appropriateness of TJR. However, the evidence
suggests that indications are made primarily based on pain and disability.
Long waiting times for arthroplasty and unmet need suggest that the current level of
access does not match demand in Canada. Canadian studies suggest that there is a great
population in need of arthroplasty even after accounting for willingness to undergo the
surgery. There is no published standard protocol for physicians to use in the management
and maintenance of waiting lists in Canada. However, protocols are under investigation
to standardize this practice.
Recent evidence reviewed for this chapter suggests that patients who receive arthroscopic
procedures are mainly in the early stages of OA, although there is no evidence of uniform
indications of the surgery. Potential positive outcomes of offering arthroscopic
debridement or lavage include high levels of satisfaction with services among patients
and professionals and improved patient-related outcomes such as quality of life. On the
other hand, there is conflicting evidence of the effectiveness of arthroscopy for OA of the
knee. Further research is warranted to explore the effectiveness of arthroscopy of the
knee in delaying the need for TJR.

61

Reference List
(1) Badley EM. The effect of osteoarthritis on disability and health care use in
Canada. J Rheumatol Suppl 1995 Feb;43:19-22.
(2) Badley EM, Wang PP. Arthritis and the aging population: Projections of arthritis
prevalence in Canada 1991 to 2031. J Rheumatol 1998 Jan;25(1):138-44.
(3) Badley EM, Rothman LM, Wang PP. Modeling physical dependence in arthritis:
the relative contribution of specific disabilities and environmental factors.
Arthritis Care Res 1998 Oct;11(5):335-45.
(4) Badley EM, Wang PP. The contribution of arthritis and arthritis disability to
nonparticipation in the labor force: a Canadian example. J Rheumatol 2001
May;28(5):1077-82.
(5) Health Canada. Arthritis in Canada: An ongoing challenge. 2003.
(6) Perruccio AV, Badley EM, Guan J. Burden of Disease. In: Badley EM, Glazier
RH, editors. Arthritis and related conditions in Ontario: ICES Research
Atlas.Toronto: Institute for Clinical Evaluative Sciences; 2004. p. 15-40.
(7) Lisse J, Espinoza L, Zhao SZ, Dedhiya SD, Osterhaus JT. Functional status and
health-related quality of life of elderly osteoarthritic patients treated with
celecoxib. J Gerontol A Biol Sci Med Sci 2001 Mar;56(3):M167-M175.
(8) Russel A, Haraoui B, Keystone E, Klinkhoff A. Current and emerging therapies
for rheumatoid arthritis, with a focus on infliximab: Clinical impact on joint
damage and cost of care in Canada. Clin Ther 2001;23:1824-38.
(9) Badley EM. The impact of disabling arthritis. Arthritis Care Res 1995
Dec;8(4):221-8.
(10) Lagace C, Perruccio A, DesMeules M, Badley. The Impact of Arthritis on
Canadians. In: Health Canada, editor. Arthritis in Canada: An ongoing
challenge.Ottawa: 2003. p. 7-34.
(11) Coyte PC, Asche C, Croxford R, Chang B. The economic cost of arthritis and
rheumatism in Canada. In: Badley EM, Williams JI, editors. Patterns of health
care in Ontario: Arthritis and related conditions.Toronto: Institute for Clinical and
Evaluative Sciences; 1998. p. 27-34.
(12) Coyte PC, Asche C, Croxford R, Chang B. The economic cost of musculoskeletal
disorders in Canada. Arthritis Care Res 1998;5(11):315-25.
(13) Stokes J, Desjardins S, Perruccio A. Economic Burden. In: Health Canada, editor.
Arthritis in Canada: An ongoing challenge.Ottawa: 2003. p. 42-6.

62

(14) Badley EM, DesMeules M. Introduction. In: Badley EM, DesMeules M, editors.
Arthritis in Canada.Ottawa: Health Canada; 2003. p. 1-6.
(15) Felson DT. The course of osteoarthritis and factors that affect it. Rheum Dis Clin
North Am 1993 Aug;19(3):607-15.
(16) Kalla AA, Stanwix A, Gotlieb D, Asherson RA, Mody GM. Rheumatoid arthritis:
Clinical guideline 2003. South African Medical Journal 2003;93(12):991-1012.
(17) Badley EM. Emerging Issues. In: Badley EM, Williams J, editors. Arthritis and
related conditions in Ontario: ICES Research Atlas.Toronto: Institute for Clinical
Evaluative Sciences; 2004.
(18) Holbrook AM. Ontario treatment guidelines for osteoarthritis, rheumatoid
arthritis, and acute musculoskeletal injury. Toronto (ON): Queen's Printer of
Ontario; 2000.
(19) Jordan KM, Arden NK, Doherty M, Bannwarth B, Bijlsma JW, Dieppe P, et al.
EULAR Recommendations 2003: an evidence based approach to the management
of knee osteoarthritis: Report of a Task Force of the Standing Committee for
International Clinical Studies Including Therapeutic Trials (ESCISIT). Ann
Rheum Dis 2003 Dec;62(12):1145-55.
(20) Vliet Vlieland TP. Managing chronic disease: evidence-based medicine or patient
centred medicine? Health Care Anal 2002;10(3):289-98.
(21) Law M, Bosch J. Evidence-based rehabilitation : a guide to practice. 2002.
(22) Cook DJ, Levy MM. Evidence-based medicine. A tool for enhancing critical care
practice. Crit Care Clin 1998 Jul;14(3):353-8.
(23) Craik J, Rappolt S. Theory of research utilization enhancement: a model for
occupational therapy. Can J Occup Ther 2003 Dec;70(5):266-75.
(24) Sackett DL, Rosenberg WM, Gray JA, Haynes RB, Richardson WS. Evidence
based medicine: what it is and what it isn't. BMJ 1996 Jan 13;312(7023):71-2.
(25) Felson DT. Obesity and vocational and avocational overload of the joint as risk
factors for osteoarthritis. J Rheumatol Suppl 2004;70:2-5.
(26) Centers for Disease Control and Prevention NCfCDPaHP. National Arthritis
Action Plan: A public national arthritis action plan: a public health strategy.
1999.
(27) Callahan LF, Rao J, Boutaugh M. Arthritis and Women's Health: Prevalence, Impact
and Prevention. Am J Prev Med 1996;12(5):401-9.

63

(28) Callahan LF. Arthritis as a women's health issue [editorial]. Arthritis Care and
Research 1996;9(3):159-62.
(29) Symmons DP. Epidemiology of rheumatoid arthritis:determinants of onset,
persistence and outcome. Best Pract Res Clin Rheumatol 2002;16(5):707-22.
(30) Felson DT, Zhang Y. An update on the epidemiology of knee and hip
osteoarthritis with a view to prevention. Arthritis and Rheumatism
1998;41(8):1343-55.
(31) Petersson IF, Jacobsson LT. Osteoarthritis of the peripheral joints. Best Pract Res
Clin Rheumatol 2002;16(5):741-60.
(32) McAlindon T, Felson DT. Nutrition:risk factors for osteoarthritis. Annals of the
Rheumatic Diseases 1997;56(7):397-402.
(33) Hochberg MC. Do risk factors for incident hip osteoarthritis (OA) differ from
those for progression of hip OA? J Rheumatol Suppl 2004;70:6-9.
(34) Sowers M. Epidemiology of risk factors for osteoarthritis: systemic factors. Curr
Opin Rheumatol 2001;13(5):447-51.
(35) Corti MC, Rigon C. Epidemiology of osteoarthritis: prevalence, risk factors and
functional impact. Aging Clin Exp Res 2003;15(5):359-63.
(36) Felson DT. Weight and osteoarthritis. American Journal of Clinical Nutrition
1996;63(suppl.):430S-2S.
(37) Felson DT, Zhang Y, Hannan MT, Naimark A, Weissman B, Aliabadi P, et al.
Risk factors for incident radiographic knee osteoarthritis in the elderly. The
Framingham study. Arthritis and Rheumatism 1997;40(4):728-33.
(38) Manninen P, Riihimaki H, Heliovaara M, Makela P. Overweight, gender and knee
osteoarthritis. Int J Obes Relat Metab Disord 1996 Jun;20(6):595-7.
(39) Spector TD, Hart DJ, Doyle DV. Incidence and progression of osteoarthritis in
women with unilateral knee disease in the general population: the effect of
obesity. Ann Rheum Dis 1994 Sep;53(9):565-8.
(40) Felson DT. Preventing knee and hip osteoarthritis. Bulletin on the Rheumatic
Diseases 1998;47(7):1-4.
(41) Dawson J, Juszczak E, Thorogood M, Marks SA, Dodd C, Fitzpatrick R. An
investigation of risk factors for symptomatic osteoarthritis of the knee in women
using a life course approach. J Epidemiol Community Health 2003;57(10):82330.

64

(42) Hart DJ, Spector TD. Cigarette smoking and risk of osteoarthritis in women in the
general population: the Chingford study. Annals of the Rheumatic Diseases
1993;52(2):93-6.
(43) Buckwalter JA, Lane NE. Does participation in sports cause osteoarthritis? Iowa
Orthop J 1997;17:80-9.
(44) Maetzel A, Makela M, Hawker G, Bombardier C. Osteoarthritis of the hip and
knee and mechanical occupational exposure - a systematic overview of the
evidence. Journal of Rheumatology 1997;24(8):1599-607.
(45) Daltroy LH, Liang MH. Arthritis education: Opportunities and state of the art.
Health Education Quarterly 1993;20(1):3-16.
(46) Seim HC, Holtmeier KB. Treatment of obesity in the elderly. Am Fam Physician
1993;47(5):1183-9.
(47) Hunt A. Musculoskeletal fitness: The keystone in overall well-being and injury
prevention. Clin Orthop 2003;(409):96-105.
(48) Lange RM, Nies MA. Benefits of walking for obese women in the prevention of
bone and joint disorders. Orthop Nurs 2004;23(3):211-5.
(49) Couzin J. Drug safety. FDA panel urges caution on many anti-inflammatory
drugs. Science 2005;307(5713):1183-5.
(50) Sibbald B. Rofecoxib (Vioxx) voluntarily withdrawn from market. CMAJ
2004;171(9):1027-8.
(51) Fakata KL. Anti-inflammatory agents for the treatment of musculoskeletal pain
and arthritis. Curr Pain Headache Rep 2004;8(3):173-7.
(52) American College of Rheumatology Subcommittee on Osteoarthritis Guidelines.
Recomendations for the medical management of osteoarthritis of the hip and
knee: 2000 Update. Arthritis and Rheumatism 2000;43(9):1905-15.
(53) Zhang W, Doherty M, Arden N, Bannwarth B, Bijlsma J, Gunther KP, et al.
EULAR evidence based recommendations for the management of hip
osteoarthritis: report of a task force of the EULAR Standing Committee for
International Clinical Studies Including Therapeutics (ESCISIT). Ann Rheum Dis
2004 Nov 4.
(54) Jubb RW. Oral and intra-articular remedies: Review of papers published from
March 2001 to February 2002. Current Opinion in Rheumatology
2002;14(5):597-602.
(55) Towheed TE. Published meta-analyses of pharmacological therapies for
osteoarthritis. Osteoarthritis Cartilage 2002;10(11):836-7.

65

(56) Little CV, Parsons T. Herbal therapy for treating osteoarthritis. Cochrane
Database Syst Rev 2001;(1):CD002947.
(57) Matheson AJ, Perry CM. Glucosamine: a review of its use in the management of
osteoarthritis. Drugs Aging 2003;20(14):1041-60.
(58) Richy F, Bruyere O, Ethgen O, Cucherat M, Henrotin Y, Reginster JY. Structural
and symptomatic efficacy of glucosamine and chondroitin in knee osteoarthritis: a
comprehensive meta-analysis. Arch Intern Med 2003;163(13):1514-22.
(59) Soeken KL. Selected CAM therapies for arthritis-related pain: the evidence from
systematic reviews. Clin J Pain 2004;20(1):13-8.
(60) Towheed TE, Anastassiades TP, Shea B, Houpt J, Welch V, Hochberg MC.
Glucosamine therapy for treating osteoarthritis. Cochrane Database Syst Rev
2001;(1):CD002946.
(61) Lee C, Straus WL, Balshaw R, Barlas S, Vogel S, Schnitzer TJ. A comparison of
the efficacy and safety of nonsteroidal antiinflammatory agents versus
acetaminophen in the treatment of osteoarthritis: a meta-analysis. Arthritis Rheum
2004;51(5):746-54.
(62) Towheed T, Shea B, Wells G, Hochberg MC. Analgesia and non-aspirin, nonsteroidal anti-inflammatory drugs for osteoarthritis of the hip. Cochrane Database
of Systematic Reviews 1997;4.
(63) Wegman A, van der WD, van Tulder M, Stalman W, de Vries T. 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):34454.
(64) Zhang W, Jones A, Doherty M. Does paracetamol (acetaminophen) reduce the
pain of osteoarthritis? A meta-analysis of randomised controlled trials. Ann
Rheum Dis 2004;63(8):901-7.
(65) Bijlsma JW. Analgesia and the patient with osteoarthritis. Am J Ther
2002;9(3):189-97.
(66) Griessinger N, Sittlle R, Jost R, Schaefer M, Likar R. The role of opioid
analgesics in rheumatoid disease in the elderly population. Drugs Aging
2003;20(8):571-83.
(67) Arroll B, Goodyear-Smith F. Corticosteroid injections for osteoarthritis of the
knee: meta-analysis. BMJ 2004 Apr 10;328(7444):869.
(68) Godwin M, Dawes M. Intra-articular steroid injections for painful knees.
Systematic review with meta-analysis. Can Fam Physician 2004;50:241-8.

66

(69) Scott D, Smith C, Lohmander S, Chard J. Osteoarthritis. Clin Evid 2003
Dec;(10):1402-30.
(70) Espallargues M, Pons JM. Efficacy and safety of viscosupplementation with
Hylan G-F 20 for the treatment of knee osteoarthritis: a systematic review. Int J
Technol Assess Health Care 2003;19(1):41-56.
(71) Lo GH, LaValley M, McAlindon T, Felson DT. Intra-articular hyaluronic acid in
treatment of knee osteoarthritis: a meta-analysis. JAMA 2003;290(23):3115-21.
(72) Wang CT, Lin J, Chang CJ, Lin YT, Hou SM. Therapeutic effects of hyaluronic
acid on osteoarthritis of the knee. A meta-analysis of randomized controlled trials.
J Bone Joint Surg Am 2004;86-A(3):538-45.
(73) Bjordal JM, Ljunggren AE, Klovning A, Slordal L. Non-steroidal antiinflammatory drugs, including cyclo-oxygenase-2 inhibitors, in osteoarthritic
knee pain: meta-analysis of randomised placebo controlled trials. BMJ
2004;329(7478):1317.
(74) Deeks JJ, Smith LA, Bradley MD. Efficacy, tolerability, and upper
gastrointestinal safety of celecoxib for treatment of osteoarthritis and rheumatoid
arthritis: systematic review of randomised controlled trials. BMJ
2002;325(7365):619.
(75) Garner S.E. FDDFRRMLJ. Rofecoxib for osteoarthritis. Cochrane Database of
Systematic Reviews [1]. 2005.
(76) Lin J, Zhang W, Jones A, Doherty M. Efficacy of topical non-steroidal antiinflammatory drugs in the treatment of osteoarthritis: meta-analysis of
randomised controlled trials. BMJ 2004;329(7461):324.
(77) Watson MC, Brookes ST, Kirwan JR, Faulkner A. Non-aspirin, non-steroidal
anti-inflammatory drugs for osteoarthritis of the knee. Cochrane Database Syst
Rev 1997;(1).
(78) Gotzsche PC. Non-steroidal anti-inflammatory drugs. Clin Evid 2004
Jun;(11):1551-9.
(79) Rostom A, Dube C, Wells G, Tugwell P, Welch V, Jolicoeur E, et al. Prevention
of NSAID-induced gastroduodenal ulcers. Cochrane Database of Systematic
Reviews 2002;4.
(80) American College of Rheumatology Subcommittee on Rheumatoid Arthritis
Guidelines. Guidelines for the management of rheumatoid arthritis: 2002 update.
Arthritis and Rheumatism 2002;46(2):328-46.

67

(81) Osiri M, Robinson VSBJ, Strand V, Suarez-Almazor ME, Tugwell P, Wells G.
Leflunomide for treating rheumatoid arthritis. Cochrane Database Syst Rev
2002;(3).
(82) Suarez-Almazor ME, Bennett KJ, Bombardier C, Clark P, Shea BJ, Tugwell P, et
al. Injectable gold for rheumatoid arthritis. Cochrane Database Syst Rev 1997;(4).
(83) Suarez-Almazor ME, Belseck E, Shea BJ, Tugwell P, Wells G. Methotrexate for
treating rheumatoid arthritis. Cochrane Database Syst Rev 1998;(2).
(84) Suarez-Almazor ME, Belseck E, Shea BJ, Tugwell P, Wells G. Sulfasalazine for
treating rheumatoid arthritis. Cochrane Database Syst Rev 1998;(2).
(85) Suarez-Almazor ME, Spooner CH, Belseck E, Shea B. Auranofin versus placebo
in rheumatoid arthritis. Cochrane Database Syst Rev 2000;(2).
(86) Suarez-Almazor ME, Belseck E, Spooner C. Penicillamine for treating
rheumatoid arthritis. Cochrane Database Syst Rev 2000;(4).
(87) Suarez-Almazor ME, Belseck E, Shea B, Homik J, Wells G, Tugwell P.
Antimalarials for treating rheumatoid arthritis. Cochrane Database Syst Rev
2000;(4).
(88) Suarez-Almazor ME, Spooner C, Belseck E. Azathioprine for treating rheumatoid
arthritis. Cochrane Database Syst Rev 2000;(4).
(89) Suarez-Almazor ME, Belseck E, Shea B, Wells G, Tugwell P. Cyclophosphamide
for treating rheumatoid arthritis. Cochrane Database Syst Rev 2000;(4).
(90) Wells G, Haguenauer D, Shea B, Suarez-Almazor ME, Welch VA, Tugwell P.
Cyclosporine for treating rheumatoid arthritis. Cochrane Database of Systematic
Reviews 1998;(2).
(91) Emery P, Breedveld FC, Dougados M, Kalden JR, Schiff MH, Smolen JS. Early
referral recommendation for newly diagnosed rheumatoid arthritis: evidence
based development of a clinical guide. Ann Rheum Dis 2002;61(4):290-7.
(92) Emery P, Suarez-Almazor M. Rheumatoid arthritis. Clin Evid 2003;(9):1349-71.
(93) Quinn MA, Emery P. Window of opportunity in early rheumatoid arthritis:
possibility of altering the disease process with early intervention. Clin Exp
Rheumatol 2003;21(5 Suppl 31):S154-S157.
(94) Verstappen SM, Albada-Kuipers GA, Bijlsma JW, Blaauw AA, Schenk Y,
Haanen HC, et al. A good response to early DMARD treatment of patients with
rheumatoid arthritis in the first year predicts remission during follow up. Ann
Rheum Dis 2005;64(1):38-43.

68

(95) Simon LS. The treatment of rheumatoid arthritis. Best Pract Res Clin Rheumatol
2004;18(4):507-38.
(96) Blumenauer B, Burls A, Cranney A, Hochberg MC, Judd MG, Tugwell P, et al.
Infliximab for the treatment of rheumatoid arthritis. Cochrane Database Syst Rev
2002;(3).
(97) Blumenauer B, Judd M, Cranney A, Burls A, Coyle D, Hochberg M, et al.
Etanercept for the treatment of rheumatoid arthritis. Cochrane Database Syst Rev
2003;(3).
(98) Schwartzman S, Fleischmann R, Morgan GJ J. Do anti-TNF agents have equal
efficacy in patients with rheumatoid arthritis? Arthritis Res Ther 2004;6 Suppl
2:S3-S11.
(99) Garner S, Fidan D, Frankish R, Judd M, Shea B, Towheed T, et al. Celecoxib for
rheumatoid arthritis. Cochrane Database Syst Rev 2002;(4):CD003831.
(100) Garner S, Fidan D, Frankish R, Judd M, Towheed T, Wells G, et al. Rofecoxib for
rheumatoid arthritis. Cochrane Database Syst Rev 2005;(1):CD003685.
(101) Criswell LA, Robinson VA, Saag KKS, Sems KM, Welch V, Shea BJ, et al.
Moderate-term, low-dose corticosteroids for rheumatoid arthritis. Cochrane
Database of Systematic Reviews 1998;3.
(102) Gotzsche PC, Johansen HK. Short-term low-dose corticosteroids vs placebo and
nonsteroidal antiinflammatory drugs in rheumatoid arthritis. Cochrane Database
of Systematic Reviews 2005;1.
(103) Wienecke T, Gotzsche PC. Paracetamol versus nonsteroidal anti-inflammatory
drugs for rheumatoid arthritis. Cochrane Database Syst Rev 2004;(1):CD003789.
(104) Ortiz Z, Shea B, Suarez Almazor M, Moher D, Wells G, Tugwell P. Folic acid
and folinic acid for reducing side effects in patients receiving methotrexate for
rheumatoid arthritis. Cochrane Database Syst Rev 1999;(4).
(105) Haugeberg G, Orstavik RE, Kvien TK. Effects of rheumatoid arthritis on bone.
Curr Opin Rheumatol 2003;15(4):469-75.
(106) Homik J, Suarez-Almazor ME, Shea B, Cranney A, Wells G, Tugwell P. Calcium
and vitamin D for corticosteroid-induced osteoporosis. Cochrane Database Syst
Rev 1998;(2).
(107) Sewell J, Schein JR. Osteoporosis therapies for rheumatoid arthritis patients:
minimizing gastrointestinal side effects. Semin Arthritis Rheum 2001;30(4):28897.

69

(108) Rat AC, Henegariu V, Boissier MC. Do primary care physicians have a place in
the management of rheumatoid arthritis? Joint Bone Spine 2004 May;71(3):190-7.
(109) Shipton D, Glazier R, Guan J, Badley EM. Effects of use of specialty services on
disease-modifying antirheumatic drug use in the treatment of rheumatoid arthritis
in an insured elderly population. Medical.Care 42[9], 907-913. 2004.
Ref Type: Journal (Full)
(110) Shipton D, Glazier RH, Guan J, Badley EM. Effects of use of specialty services
on disease-modifying antirheumatic drug use in the treatment of rheumatoid
arthritis in an insured elderly population. Med Care 2004 Sep;42(9):907-13.
(111) Badley EM, Boyle E, Corrigan L, DeBoer D, Glazier RH, Guan J, et al. Arthritis
and related conditions in Ontario: ICES Research Atlas. 2 ed. Toronto, Ontario:
Institute for Clinical Evaluative Sciences; 2004.
(112) Pope JE, Hong P, Koehler BE. Prescribing trends in disease modifying
antirheumatic drugs for rheumatoid arthritis: a survey of practicing Canadian
rheumatologists. J Rheumatol 2002;29(2):255-60.
(113) McPherson KM, Donovan KF, Taylor WJ, McNaughton HK. Aspects of
rehabilitation services that impact on effectiveness. New Zealand Journal of
Physiotherapy 2000;28(1):6-16.
(114) March LM, Stenmark J. Non-pharmacological approaches to managing arthritis.
Med J Aust 2001 Nov 19;175 Suppl:S102-S107.
(115) Vliet Vlieland TP. Rehabilitation of people with rheumatoid arthritis. Best Pract
Res Clin Rheumatol 2003 Oct;17(5):847-61.
(116) Petrella RJ. Is exercise effective treatment for osteoarthritis of the knee? Br J
Sports Med 2000;34(5):326-31.
(117) Riemsma RP, Kirwan JR, Taal E, Rasker JJ. Patient education for adults with
rheumatoid arthritis. Cochrane Database Syst Rev 2004;(3).
(118) Fransen M. When is physiotherapy appropriate? Best Pract Res Clin Rheumatol
2004 Aug;18(4):477-89.
(119) Lineker SC, Bell MJ, Wilkins AL, Badley EM. Improvements following short
term home based physical therapy are maintained at one year in people with
moderate to severe rheumatoid arthritis. J Rheumatol 2001 Jan;28(1):165-8.
(120) Simon L, Lipman A, Jacox A, Caudill-Slosberg M, Gill L, Keefe F, et al. Pain in
osteoarthritis, rheumatoid arthritis, and juvenile chronic arthritis. American Pain
Society 2002 [cited 2004 Jun 20];Available from: URL:
http://www.guideline.gov/summary/summary.aspx?doc_id=3691&nbr=2917&stri
ng=rheumatoid+AND+arthritis

70

(121) Astin JA, Beckner W, Soeken K, Hochberg MC, Berman B. Psychological
interventions for rheumatoid arthritis: a meta-analysis of randomized controlled
trials. Arthritis Rheum 2002 Jun 15;47(3):291-302.
(122) Niedermann K, Fransen J, Knols R, Uebelhart D. Gap between short- and longterm effects of patient education in rheumatoid arthritis patients: a systematic
review. Arthritis Rheum 2004 Jun 15;51(3):388-98.
(123) Riemsma RP, Kirwan JR, Taal E, Rasker JJ. Patient education for osteoarthritis
(Protocol). Cochrane Database Syst Rev 1999;(1):CD001462.
(124) Ende CHM, Vliet Vlieland TP, Munneke M, Hazes JM. Dynamic exercise
therapy for treating rheumatoid arthritis. Cochrane Database Syst Rev
1998;(4):CD000322.
(125) Fransen M, McConnell S, Bell M. Exercise for osteoarthritis of the hip or knee.
Cochrane Database Syst Rev 2001;(2):CD004376.
(126) van Baar ME, Assendelft WJ, Dekker J, Oostendorp RA, Bijlsma JW.
Effectiveness of exercise therapy in patients with osteoarthritis of the hip or knee:
a systematic review of randomized clinical trials. Arthritis Rheum 1999
Jul;42(7):1361-9.
(127) Canada's physical activity guide to healthy active living. Public Health Agency of
Canada 2003 [cited 2005 Mar 31];Available from: URL: http://www.phacaspc.gc.ca/pau-uap/paguide/index.html
(128) McCarthy CJ, Oldham JA. The effectiveness of exercise in the treatment of
osteoarthritic knees: a critical review. Phys Ther Rev 1999;4:241-50.
(129) O'Grady M, Fletcher J, Ortiz S. Therapeutic and physical fitness exercise
prescription for older adults with joint disease: an evidence-based approach.
Rheum Dis Clin North Am 2000;26(3):617-46.
(130) O'Reilly S, Doherty M. Lifestyle changes in the management of osteoarthritis.
Best Pract Res Clin Rheumatol 2001 Oct;15(4):559-68.
(131) Exercise prescription for older adults with osteoarthritis pain: consensus practice
recommendations. A supplement to the AGS Clinical Practice Guidelines on the
management of chronic pain in older adults. J Am Geriatr Soc 2001
Jun;49(6):808-23.
(132) Messier SP, Loeser RF, Miller GD, Morgan TM, Rejeski WJ, Sevick MA, et al.
Exercise and dietary weight loss in overweight and obese older adults with knee
osteoarthritis: the Arthritis, Diet, and Activity Promotion Trial. Arthritis Rheum
2004 May;50(5):1501-10.

71

(133) La Mantia K, Marks R. The efficacy of aerobic exercises for treating ostearthritis
of the knee. New Zeal J Physiother 1995;23(2):23-30.
(134) Soever L, Cott C, Boyle J. Client-centred rehabilitation II: healthcare
professionals' perspectives. Toronto (ON): Arthritis Community Research and
Evaluation Unit; 2003 Mar. Report No.: 2003-02.
(135) Brosseau L, MacLeay L, Robinson V, Wells G, Tugwell P. Intensity of exercise
for the treatment of osteoarthritis. Cochrane Database Syst Rev
2003;(2):CD004259.
(136) Westby MD. A health professional's guide to exercise prescription for people with
arthritis: a review of aerobic fitness activities. Arthritis Rheum 2001
Dec;45(6):501-11.
(137) Stenstrom CH, Minor MA. Evidence for the benefit of aerobic and strengthening
exercise in rheumatoid arthritis. Arthritis Rheum 2003 Jun 15;49(3):428-34.
(138) Kettunen JA, Kujala UM. Exercise therapy for people with rheumatoid arthritis
and osteoarthritis. Scand J Med Sci Sports 2004 Jun;14(3):138-42.
(139) Ottawa Panel evidence-based clinical practice guidelines for therapeutic exercises
in the management of rheumatoid arthritis in adults. Phys Ther 2004
Oct;84(10):934-72.
(140) Hakkinen A. Effectiveness and safety of strength training in rheumatoid arthritis.
Curr Opin Rheumatol 2004 Mar;16(2):132-7.
(141) U.S.Department of Health and Human Services. Physical activity and health: a
report of the Surgeon General. Department of Health and Human Services,
Centers for Disease Control and Prevention, National Center for Chronic Disease
Prevention and Health Promotion 1996 [cited 2005 Mar 12];1-300. Available
from: URL: http://www.cdc.gov/nccdphp/sgr/contents.htm
(142) Pollock ML, Gaesser GA, Butcher JD, Despres JP, Dishman RK, Franklin BA, et
al. American College of Sports Medicine Position Stand on the recommended
quantity and quality of exercise for developing and maintaining cardiorespiratory
and muscular fitness and flexibility in adults. American College of Sports
Medicine 1998 [cited 2005 Mar 1];500-511. Available from: URL:
http://www.mhhe.com/hper/nutrition/williams/student/appendix_i.pdf
(143) Fitzgerald GK, Oatis C. Role of physical therapy in management of knee
osteoarthritis. Curr Opin Rheumatol 2004 Mar;16(2):143-7.
(144) Perkins PJ, Doherty M. Nonpharmacologic therapy of osteoarthritis. Curr
Rheumatol Rep 1999 Oct;1(1):48-53.

72

(145) Cardoso JR, Athala AN, Cardoso APRG, Carvalho SMR, Garanhani MR, Lavado
EL, et al. Aquatic therapy exercise for treating rheumatoid arthritis (Protocol).
Cochrane Database Syst Rev 2001;(4):CD003684.
(146) vand Giesen F, Vliet vlieland T, Schoones JW, Brosseau L. Exercise therapy for
the rheumatoid hand (Protocol). Cochrane Database Syst Rev
2002;(4):CD003832.
(147) Li L, Judd M, Pencharz JN. Comprehensive physiotherapy for rheumatoid
arthritis (Protocol). Cochrane Database Syst Rev 2004;(2):CD004802.
(148) Brosseau L, Welch V, Wells G, deBie R, Gam A, Harman K, et al. Low level
laser therapy (classes I, II and III) in the treatment of rheumatoid arthritis.
Cochrane Database Syst Rev 1998;(4):CD002049.
(149) Brosseau L, Yonge KA, Robinson V, Marchand S, Judd M, Wells G, et al.
Thermotherapy for treatment of osteoarthritis. Cochrane Database Syst Rev
2003;(4):CD004522.
(150) Hulme J, Robinson V, deBie R, Wells G, Judd M, Tugwell P. Electromagnetic
fields for the treatment of osteoarthritis. Cochrane Database Syst Rev
2002;(1):CD003523.
(151) Osiri M, Welch V, Brosseau L, Shea B, McGowan J, Tugwell P, et al.
Transcutaneous electrical nerve stimulation for knee osteoarthritis. Cochrane
Database Syst Rev 2000;(4):CD002823.
(152) Welch V, Brosseau L, Peterson J, Shea B, Tugwell P, Wells G. Therapeutic
ultrasound for osteoarthritis of the knee. Cochrane Database Syst Rev
2001;(3):CD003132.
(153) Capell H, Morrison E, Brandon W, Coote J, Duncan C, Gough F, et al.
Management of early rheumatoid arthritis: a national clinical guideline. Scottish
Intercollegiate Guidelines Network 2000 [cited 2004 Sep 24];1-57. Available
from: URL: http://www.sign.ac.uk/pdf/sign48.pdf
(154) Casimiro L, Brosseau L, Milne S, Robinson V, Wells G, Tugwell P. Acupuncture
and electroacupuncture for the treatment of RA. Cochrane Database Syst Rev
2002;(3):CD003788.
(155) Robinson V, Brosseau L, Casimiro L, Judd M, Shea B, Wells G, et al.
Thermotherapy for treating rheumatoid arthritis. Cochrane Database Syst Rev
2002;(2):CD002826.
(156) Verhagen AP, Bierma-Zeinstra SM, Cardoso JR, de Bie RA, Boers M, de Vet
HC. Balneotherapy for rheumatoid arthritis. Cochrane Database Syst Rev
2004;(1):CD000518.

73

(157) Ottawa Panel Evidence-Based Clinical Practice Guidelines for Electrotherapy and
Thermotherapy Interventions in the Management of Rheumatoid Arthritis in
Adults. Phys Ther 2004 Nov;84(11):1016-43.
(158) Ezzo J, Hadhazy V, Berman B, Birch S, Kaplan G, Hochberg M. Acupuncture for
osteoarthritis (Protocol). Cochrane Database Syst Rev 1998;(4):CD001977.
(159) Vas J, Mendez C, Perea-Milla E, Vega E, Panadero MD, Leon JM, et al.
Acupuncture as a complementary therapy to the pharmacological treatment of
osteoarthritis of the knee: randomised controlled trial. BMJ 2004 Nov
20;329(7476):1216.
(160) Berman BM, Lao L, Langenberg P, Lee WL, Gilpin AM, Hochberg MC.
Effectiveness of acupuncture as adjunctive therapy in osteoarthritis of the knee: a
randomized, controlled trial. Ann Intern Med 2004 Dec 21;141(12):901-10.
(161) Hammond A. What is the role of the occupational therapist? Best Pract Res Clin
Rheumatol 2004 Aug;18(4):491-505.
(162) Hammond A, Freeman K. The long-term outcomes from a randomized controlled
trial of an educational-behavioural joint protection programme for people with
rheumatoid arthritis. Clin Rehabil 2004 Aug;18(5):520-8.
(163) Steultjens EM, Dekker J, Bouter LM, van SD, van Kuyk MA, Van Den Ende CH.
Occupational therapy for rheumatoid arthritis. Cochrane Database Syst Rev
2004;(1):CD003114.
(164) Eckloff SG, Thornton BC. Prescribing assistive devices for patients with
rheumatoid arthritis: careful selection of equipment helps patients perform daily
functions. J Muscoskel Med 2002;19(1):27-34.
(165) Thyberg I, Hass UA, Nordenskiold U, Skogh T. Survey of the use and effect of
assistive devices in patients with early rheumatoid arthritis: a two-year followup
of women and men. Arthritis Rheum 2004 Jun 15;51(3):413-21.
(166) Haskett S, Backman C, Porter B, Goyert J, Palejko G. A crossover trial of
custom-made and commercially available wrist splints in adults with
inflammatory arthritis. Arthritis Rheum 2004 Oct 15;51(5):792-9.
(167) Egan M, Brosseau L, Farmer M, Ouimet MA, Rees S, Wells G, et al.
Splints/orthoses in the treatment of rheumatoid arthritis. Cochrane Database Syst
Rev 2003;(1):CD004018.
(168) 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.

74

(169) Backman CL. Employment and work disability in rheumatoid arthritis. Curr Opin
Rheumatol 2004 Mar;16(2):148-52.
(170) Shoor S, Lorig KR. Self-care and the doctor-patient relationship. Med Care 2002
Apr;40(4 Suppl):II40-II44.
(171) Keysor JJ, DeVellis BM, DeFriese GH, DeVellis RF, Jordan JM, Konrad TR, et
al. Critical review of arthritis self-management strategy use. Arthritis Rheum
2003 Oct 15;49(5):724-31.
(172) Goeppinger J, Lorig K. Interventions to reduce the impact of chronic disease:
community based arthritis patient education. Annual Review of Nursing Research
1997;15:101-22.
(173) Hill J. An overview of education for patients with rheumatic diseases. Nursing
Times 2003;99(19).
(174) Schrieber L, Colley M. Patient education. Best Pract Res Clin Rheumatol
2004;18(4):465-76.
(175) Bodenheimer T, Lorig K, Holman H, Grumbach K. Patient self-management of
chronic disease in primary care. JAMA 2002;288(19):2469-75.
(176) Brady TJ, Kruger J, Helmick CG, Callahan LF, Boutaugh ML. Intervention
programs for arthritis and other rheumatic diseases. Health Educ Behav
2003;30(1):44-63.
(177) Talbot LA, Gaines JM, Huynh TN, Metter EJ. A home-based pedometer-driven
walking program to increase physical activity in older adults with osteoarthritis of
the knee: a preliminary study. J Am Geriatr Soc 2003;51(3):387-92.
(178) Lorig K, Holman H. Arthritis self-management studies: a twelve-year review.
Health Educ Q 1993;20(1):17-28.
(179) Fries JF, Lorig K, Holman HR. Patient self-management in arthritis? Yes! J
Rheumatol 2003;30(6):1130-2.
(180) Holman HR, Lorig KR. Overcoming barriers to successful aging. Selfmanagement of osteoarthritis. West J Med 1997 Oct;167(4):265-8.
(181) Felson DT, Lawerence RC, Hochberg MC, McAlindon T, Dieppe PA, Minor MA,
et al. Osteoarthritis: New Insights (Part 2: Treatment Approaches). Annals of
Internal Medicine 2000;133(9):726-37.
(182) Donaldson NE, Rutledge DN, Pravikoff DS. Patient education in disease and
symptom management: Arthritis. Cinahl Information Systems 2000.

75

(183) Creamer P, Flores R, Hochberg MC. Management of osteoarthritis in older adults.
Clin Geriatr Med 1998;14(3):435-54.
(184) Doherty M, Dougados M. Evidence-based management of osteoarthritis: practical
issues relating to the data. Best Pract Res Clin Rheumatol 2001;15(4):517-25.
(185) Holman H, Lorig K. Patient education in the rheumatic diseases - pros and cons.
Bulletin on the Rheumatic Diseases 1987;37(5):36-43.
(186) Lambert BL, Butin DN, Moran D, Zhao SZ, Carr BC, Chen C, et al. Arthritis
Care: comparison of physicians' and patients' views. Seminars in Arthritis and
Rheumatism 2000;30(2):100-10.
(187) Barlow J, Wright C, Sheasby J, Turner A, Hainsworth J. Self-management
approaches for people with chronic conditions: a review. Patient Educ Couns
2002;48(2):177-87.
(188) Holman H, Mazonson P, Lorig K. Health education for self-management has
significant early and sustained benefits in chronic arthritis. Transactions of the
Association of American Physicians 1989;102:204-8.
(189) Taal E, Rasker JJ, Wiegman O. Group education for rheumatoid arthritis patients.
Seminars in Arthritis and Rheumatism 1997;26(6):805-16.
(190) Barlow JH, Turner AP, Wright CC. A randomized controlled study of the
Arthritis Self-Management Programme in the UK. Health Educ Res
2000;15(6):665-80.
(191) Lorig KR, Ritter P, Stewart AL, Sobel DS, Brown BW J, Bandura A, et al.
Chronic disease self-management program: 2-year health status and health care
utilization outcomes. Med Care 2001;39(11):1217-23.
(192) Riemsma RP, Taal E, Rasker JJ. Group Education for Patients with Rheumatoid
Arthritis and their Partners. Arthritis Care and Research 2003;49(4):556-66.
(193) Barlow JH, Cullen LA, Rowe IF. Educational preferences, psychological wellbeing and self-efficacy among people with rheumatoid arthritis. Patient Educ
Couns 2002;46(1):11-9.
(194) Superio-Cabuslay E, Ward MM, Lorig KR. Patient education interventions in
osteoarthritis and rheumatoid arthritis: A meta-analytic comparison with
nonsteroidal antiinflammatory drug treatment. Arthritis Care Res 1996
Aug;9(4):292-301.
(195) Warsi A, LaValley MP, Wang PS, Avorn J, Solomon DH. Arthritis selfmanagement education programs: a meta-analysis of the effect on pain and
disability. Arthritis Rheum 2003;48(8):2207-13.

76

(196) Lorig KR, Mazonson PD, Holman HR. Evidence suggesting that health education
for self-management in patients with chronic arthritis has sustained health benefits
while reducing health care costs. Arthritis and Rheumatism 1993;36(4):439-46.
(197) Lorig K, Holman HR. Long-term outcomes of an arthritis self-management study:
effects of reinforcement efforts. Social Science and Medicine 1989;29(2):221-4.
(198) Groessl EJ, Cronan TA. A cost-analysis of self-management programs for people
with chronic illness. Amer J Comm Psychol 2000;28(4):455-80.
(199) Clarke AE. Arthritis patient education: How economic evaluations can inform
health policy. Canadian Journal on Aging 1997;Special(Suppl):162-76.
(200) Lorig KR, Sobel DS, Stewart AL, Brown BW, Jr., Bandura A, Ritter P, et al.
Evidence suggesting that a chronic disease self-management program can
improve health status while reducing hospitalization: a randomized trial. Med
Care 1999 Jan;37(1):5-14.
(201) Mazzuca SA, Brandt KD, Katz BP, Hanna MP, Melfi CA. Reduced utilization
and cost of primary care clinic vistis resulting from self-care education for
patients with osteoarthritis of the knee. Arthritis and Rheumatism
1999;42(6):1267-73.
(202) Dally DL, Dahar W, Scott A, Roblin D, Khoury AT. The impact of a health
education program targeting patients with high visit rates in a managed care
organization. Am J Health Promot 2002 Nov;17(2):101-11.
(203) Neville C, Fortin PR, Fitzcharles MA, Baron M, Abrahamowitz M, Du Berger R,
et al. The needs of patients with arthritis: the patient's perspective. Arthritis Care
and Research 1999;12(2):85-95.
(204) Wathen G. Arthritis self-management - American style. BJOT 1985;48(5):129-30.
(205) Solomon DH, Warsi A, Brown-Stevenson T, Farrell M, Gauthier S, Mikels D, et
al. Does self-management education benefit all populations with arthritis? a
randomized controlled trial in a primary care physician network. Journal of
Rheumatology 2002;29(2):362-8.
(206) van Lankveld W, van Helmond T, Naring G, de Rooij DJ, van Den Hoogen F.
Partner participation in cognitive-behavioral self-management group treatment for
patients with rheumatoid arthritis. J Rheumatol 2004;31(9):1738-45.
(207) Warsi A, Wang PS, LaValley MP, Avorn J, Solomon DH. Self-management
Education Programs in Chronic Disease: A Systematic Review and
Methodological Critique of the Literature. Arch Intern Med 2004;164(15):1641-9.

77

(208) Riemsma RP, Taal E, Brus HLM, Rasker JJ, Wiegman O. Coordinated individual
education with an arthritis passport for patients with rheumatoid arthritis. Arthritis
Care and Research 1997;10(4):238-49.
(209) Ramos-Remus C, Salcedo-Rocha AL, Prieto-Parra RE, Galvan-Villegas F. How
important is patient education? Balliere's Clinical Rheumatology 2000;14(4):689703.
(210) Lorig K, Feigenbaum P, Regan C, Ung E, Chastain RL, Holman HR. A
comparison of lay-taught and professional-taught arthritis self- management
courses. Journal of Rheumatology 1986;13(4):763-7.
(211) Barlow JH, Williams B, Wright CC. Patient education for people with arthritis in
rural communities: The UK experience. Patient Educ Couns 2001;44:205-14.
(212) Mulligan K, Newman S. Psychoeducational interventions in rheumatic diseases:
A review of papers from September 2001 to August 2002. Current Opinion in
Rheumatology 2003;15:156-9.
(213) Osborne RH, Spinks JM, Wicks IP. Patient education and self-management
programs in arthritis. Med J Aust 2004;180(5 Suppl):S23-S26.
(214) Duffy GP, Trousdale RT, Stuart MJ. Total knee arthroplasty in patients 55 years
old or younger. 10- to 17-year results. Clin Orthop Relat Res 1998 Nov;(356):227.
(215) Ethgen O, Kahler KH, Kong SX, Reginster JY, Wolfe F. The effect of health
related quality of life on reported use of health care resources in patients with
osteoarthritis and rheumatoid arthritis: a longitudinal analysis. Journal of
Rheumatology 2002;29(6):1147-55.
(216) Herberts P, Malchau H. Long-term registration has improved the quality of hip
replacement: a review of the Swedish THR Register comparing 160,000 cases.
Acta Orthop Scand 2000 Apr;71(2):111-21.
(217) Parvizi J, Stuart MJ, Pagnano MW, Hanssen AD. Total knee arthroplasty in
patients with isolated patellofemoral arthritis. Clin Orthop Relat Res 2001
Nov;(392):147-52.
(218) Saleh KJ, Dykes DC, Tweedie RL, Mohamed K, Ravichandran A, Saleh RM, et
al. Functional outcome after total knee arthroplasty revision: a meta-analysis. J
Arthroplasty 2002 Dec;17(8):967-77.
(219) Saleh KJ, Rand JA, McQueen DA. Current status of revision total knee
arthroplasty: how do we assess results? J Bone Joint Surg Am 2003;85-A Suppl
1:S18-S20.

78

(220) McDonald S, Hetrick S, Green S. Pre-operative education for hip or knee
replacement. Cochrane Database Syst Rev 2004;(1).
(221) Golubstov BV, Paola MD, Baldwin E, McCall L. Pre-Operative Assessment
Clinic for Major Joint Replacement Operations: An Assessment of Value. Health
Bulletin 1998;56(3):648-52.
(222) Liebergall M, Soskolne V, Mattan Y, Feder N, Segal D, Spira S, et al.
Preadmission screening of patients scheduled for hip and knee replacement:
impact on length of stay. Clin Perform Qual Health Care 1999 Jan;7(1):17-22.
(223) Weaver FM, Hughes SL, Almagor O, Wixson R, Manheim L, Fulton B, et al.
Comparison of two home care protocols for total joint replacement. J Am Geriatr
Soc 2003;51(4):523-8.
(224) Bondy LR, Sims N, Schroeder DR, Offord KP, Narr BJ. The effect of anesthetic
patient education on preoperative patient anxiety. Reg Anesth Pain Med 1999
Mar;24(2):158-64.
(225) Giraudet-Le Quintrec JS, Coste J, Vastel L, Pacault V, Jeanne L, Lamas JP, et al.
Positive effect of patient education for hip surgery: a randomized trial. Clin
Orthop Relat Res 2003 Sep;(414):112-20.
(226) Lepczyk M, Raleigh EH, Rowley C. Timing of preoperative patient teaching. J
Adv Nurs 1990 Mar;15(3):300-6.
(227) Sjoling M, Nordahl G, Olofsson N, Asplund K. The impact of preoperative
information on state anxiety, postoperative pain and satisfaction with pain
management. Patient Educ Couns 2003 Oct;51(2):169-76.
(228) Lin PC, Lin LC, Lin JJ. Comparing the effectiveness of different educational
programs for patients with total knee arthroplasty. Orthop Nurs 1997
Sep;16(5):43-9.
(229) Gammon J, Mulholland CW. Effect of preparatory information prior to elective
total hip replacement on post-operative physical coping outcomes. Int J Nurs Stud
1996 Dec;33(6):589-604.
(230) Butler GS, Hurley CA, Buchanan KL, Smith-VanHorne J. Prehospital education:
effectiveness with total hip replacement surgery patients. Patient Educ Couns
1996 Nov;29(2):189-97.
(231) Heaton J, McMurray R, Sloper P, Nettleton S. Rehabilitation and total hip
replacement: patients' perspectives on provision. Int J Rehabil Res
2000;23(4):253-9.
(232) Rivard A, Warren S, Voaklander D, Jones A. The efficacy of pre-operative home
visits for total hip replacement clients. Can J Occup Ther 2003;70(4):226-32.

79

(233) Crowe J, Henderson J. Pre-arthroplasty rehabilitation is effective in reducing
hospital stay. Can J Occup Ther 2003;70(2):88-96.
(234) Gilbey HJ, Ackland TR, Wang AW, Morton AR, Trouchet T, Tapper J. Exercise
improves early functional recovery after total hip arthroplasty. Clin Orthop Relat
Res 2003 Mar;(408):193-200.
(235) Gocen Z, Sen A, Unver B, Karatosun V, Gunal I. The effect of preoperative
physiotherapy and education on the outcome of total hip replacement: a
prospective randomized controlled trial. Clin Rehabil 2004 Jun;18(4):353-8.
(236) Rodgers JA, Garvin KL, Walker CW, Morford D, Urban J, Bedard J. Preoperative
physical therapy in primary total knee arthroplasty. J Arthroplasty 1998
Jun;13(4):414-21.
(237) Ackerman IN, Bennell KL. Does pre-operative physiotherapy improve outcomes
from lower limb joint replacement surgery? A systematic review. Aust J
Physiother 2004;50(1):25-30.
(238) Brander V, Mullarkey C, Stulberg S. Rehabilitation After Total Joint
Replacement for Osteoarthritis: An Evidence based Approach. Physical Medicine
and Rehabilitation State of the Art Reviews 2001;15(1):175-97.
(239) Enloe LJ, Shields RK, Smith K, Leo K, Miller B. Total hip and knee replacement
treatment programs: a report using consensus. J Orthop Sports Phys Ther 1996
Jan;23(1):3-11.
(240) Kennedy D, Woodhouse L. Development of a functional independence training
rehabilitation program for patients following total hip or knee arthroplasty.
Physiotherapy Canada 1999;Fall:292-9.
(241) MacDermid J. Inpatient rehabilitation after total knee arthroplasty: Risk factors
for admission and effects of treatment. Physiotherapy Canada 2000;(Winter):45-9.
(242) Ranawat CS, Ranawat AS, Mehta A. Total knee arthroplasty rehabilitation
protocol: what makes the difference? J Arthroplasty 2003 Apr;18(3 Suppl 1):2730.
(243) Trudelle-Jackson E, Emerson R, Smith S. Outcomes of total hip arthroplasty: a
study of patients one year postsurgery. J Orthop Sports Phys Ther 2002
Jun;32(6):260-7.
(244) Freburger JK. An analysis of the relationship between the utilization of physical
therapy services and outcomes of care for patients after total hip arthroplasty.
Phys Ther 2000 May;80(5):448-58.

80

(245) Mizner RL, Stevens JE, Snyder-Mackler L. Voluntary activation and decreased
force production of the quadriceps femoris muscle after total knee arthroplasty.
Phys Ther 2003 Apr;83(4):359-65.
(246) Shields RK, Enloe LJ, Leo KC. Health related quality of life in patients with total
hip or knee replacement. Arch Phys Med Rehabil 1999 May;80(5):572-9.
(247) Jesudason C, Stiller K. Are bed exercises necessary following hip arthroplasty?
Aust J Physiother 2002;48(2):73-81.
(248) Sashika H, Matsuba Y, Watanabe Y. Home program of physical therapy: effect
on disabilities of patients with total hip arthroplasty. Arch Phys Med Rehabil
1996 Mar;77(3):273-7.
(249) Roos EM. Effectiveness and practice variation of rehabilitation after joint
replacement. Curr Opin Rheumatol 2003 Mar;15(2):160-2.
(250) Milne S, Brosseau L, Robinson V, Noel MJ, Davis J, Drouin H, et al. Continuous
passive motion following total knee arthroplasty. Cochrane Database Syst Rev
2003;(2).
(251) Davies DM, Johnston DW, Beaupre LA, Lier DA. Effect of adjunctive range-ofmotion therapy after primary total knee arthroplasty on the use of health services
after hospital discharge. Can J Surg 2003;46(1):30-6.
(252) Worland RL, Arredondo J, Angles F, Lopez-Jimenez F, Jessup DE. Home
continuous passive motion machine versus professional physical therapy
following total knee replacement. J Arthroplasty 1998;13(7):784-7.
(253) Munin MC, Rudy TE, Glynn NW, Crossett LS, Rubash HE. Early inpatient
rehabilitation after elective hip and knee arthroplasty. JAMA 1998 Mar
18;279(11):847-52.
(254) Hughes K, Kuffner L, Dean B. Effect of weekend physical therapy treatment on
postoperative length of stay following total hip and total knee arthroplasty.
Physiother Can 1993;45(4):245-9.
(255) Lang CE. Comparison of 6- and 7-day physical therapy coverage on length of stay
and discharge outcome for individuals with total hip and knee arthroplasty. J
Orthop Sports Phys Ther 1998;28(1):15-22.
(256) Jaglal S, MacKay C, Corrigan L. Rehabilitation for total joint replacement. In:
Badley E, Glazier R, editors. Arthritis and Related Conditions in Ontario: ICES
Research Atlas.Toronto: Institute for Clinical Evaluative Sciences; 2004.
(257) Walker WC, Keyser-Marcus LA, Cifu DX, Chaudhri M. Inpatient
interdisciplinary rehabilitation after total hip arthroplasty surgery: A comparison

81

of revision and primary total hip arthroplasty. Arch Phys Med Rehabil 2001
Jan;82(1):129-33.
(258) Walsh M, Kennedy D, Stratford P, Woodhouse L. Peri-operative functional
performance of women and men following total knee surgery. Physiotherapy
Canada 2001;(Spring):92-100.
(259) Mahomed NN, Koo Seen Lin MJ, Levesque J, Lan S, Bogoch ER. Determinants
and outcomes of inpatient versus home based rehabilitation following elective hip
and knee replacement. J Rheumatol 2000 Jul;27(7):1753-8.
(260) Kelly MH, Ackerman RM. Total joint arthroplasty: A comparison of postacute
settings on patient functional outcomes. Orthop Nurs 1999 Sep;18(5):75-84.
(261) Jester R, Hicks C. Using cost-effectiveness analysis to compare hospital at home
and in-patient interventions. Part 1. J Clin Nurs 2003 Jan;12(1):13-9.
(262) Jester R, Hicks C. Using cost-effectiveness analysis to compare hospital at home
and in-patient interventions. Part 2. J Clin Nurs 2003 Jan;12(1):20-7.
(263) Rajan RA, Pack Y, Jackson H, Gillies C, Asirvatham R. No need for outpatient
physiotherapy following total knee arthroplasty: a randomized trial of 120
patients. Acta Orthop Scand 2004 Feb;75(1):71-3.
(264) Kramer JF, Speechley M, Bourne R, Rorabeck C, Vaz M. Comparison of clinicand home-based rehabilitation programs after total knee arthroplasty. Clin Orthop
2003;(410):225-34.
(265) Munin MC, Kwoh CK, Glynn N, Crossett L, Rubash HE. Predicting discharge
outcome after elective hip and knee arthroplasty. Am J Phys Med Rehabil 1995
Jul;74(4):294-301.
(266) Oldmeadow LB, McBurney H, Robertson VJ. Hospital stay and discharge
outcomes after knee arthroplasty: implications for physiotherapy practice. Aust J
Physiother 2002;48(2):117-21.
(267) Jones CA, Voaklander DC, Johnston DW, Suarez-Almazor ME. The effect of age
on pain, function, and quality of life after total hip and knee arthroplasty. Arch
Intern Med 2001 Feb 12;161(3):454-60.
(268) Lingard EA, Berven S, Katz JN. Management and care of patients undergoing
total knee arthroplasty: Variations across different health care settings. Arthritis
Care Res 2000 Jun;13(3):129-36.
(269) Shipton D, Badley EM, Mahomed NN. Critical shortage of orthopaedic services
in Ontario, Canada. J Bone Joint Surg Am 2003 Sep;85-A(9):1710-5.

82

(270) Rumble T, Kreder H. National Workforce and Services Report: The National
Standards Committee of the Canadian Orthopaedic Association 2004. Canadian
Orthopaedic Association; 2004.
(271) American Academy of Orthopaedic Surgeons. Brief Summary: AAOS clinical
practice guideline on osteoarthritis of the knee plane (phase II). www guideline
gov/summary/summary aspx?doc_id=3856&nbr=3069&string=oa 2003Available
from: URL:
www.guideline.gov/summary/summary.aspx?doc_id=3856&nbr=3069&string=oa
(272) Dieppe P, Basler HD, Chard J, Croft P, Dixon J, Hurley M, et al. Knee
replacement surgery for osteoarthritis: effectiveness, practice variations,
indications and possible determinants of utilization. Rheumatology (Oxford)
1999;38(1):73-83.
(273) Bourne RB. Total Joint Replacements in Ontario. Ottawa: Ministry of Health and
Long-Term Care; 2004.
(274) Canadian Institute for Health Information. Canadian Joint Replacement Registry
2004 Report. Total Hip and Total Knee Replacements in Canada. Canadian
Institute for Health Information; 2004.
(275) Bourne RB, Sibbald WJ, Doig G, Lee L, Adolph S, Robertson D, et al. The
Southwestern Ontario Joint Replacement Pilot Project: electronic point-of-care
data collection. Southwestern Ontario Study Group. Can J Surg 2001;44(3):199202.
(276) Hawker GA, Wright JG, Glazier RH, Coyte PC, Harvey B, Williams JI, et al. The
effect of education and income on need and willingness to undergo total joint
arthroplasty. Arthritis and Rheumatism 2002;46(12):3331-9.
(277) Hawker GA, Wright JG, Coyte PC, Williams JI, Harvey B, Glazier R, et al.
Differences between men and women in the rate of use of hip and knee
arthroplasty. New England Journal of Medicine 2000;342(14):1016-22.
(278) Wright JG, Hawker GA, Bombardier C, Croxford R, Dittus RS, Freund DA, et al.
Physician enthusiasm as an explanation for area variation in the utilization of knee
replacement surgery. Med Care 1999;37(9):946-56.
(279) Hudak PL, Clark JP, Hawker GA, Coyte PC, Mahomed NN, Kreder HJ, et al.
"You're perfect for the procedure! Why don't you want it?" Elderly arthritis
ppatients' underwillingness to consider total joint arthroplasty surgery: A
qualitative study. Medical Decision Making 2002;22:272-8.
(280) Kelly KD, Voaklander DC, Johnston WC, Suarez-Almazor ME. Equity in waiting
times for major joint arthroplasty. Can J Surg 2002;45(4):269-76.

83

(281) Sanmartin C, Short S, Barer ML, Sheps S, Lewis S, McDonald PW. Waiting for
medical services in Canada: lots of heat, but little light. CMAJ 2000;162(9):130510.
(282) Esmail N, Walker M. Waiting your turn: Hospital waiting lists in Canada.
Vancouver: Fraser Institute; 2002.
(283) Shortt SE, Shaw RA. Equity in Canadian health care: Does socioeconomic status
affect waiting times for elective surgery? CMAJ 2003;168(4):413-6.
(284) Fitzpatrick R, Norquist JM, Reeves BC, Morris RW, Murray DW, Gregg PJ.
Equity and need when waiting for total hip replacement surgery. J Eval Clin Pract
2004;10(1):3-9.
(285) Arnett G, Hadorn DC, .Steering Committee of the Western Canada Waiting List
Project. Developing priority criteria for hip and knee replacement: Results from
the Western Canada Waiting List Project. Can J Surg 2003;46(4):290-6.
(286) Naylor CD, Williams JI. Primary hip and knee replacement surgery: Ontario
criteria for case selection and surgical priority. Qual Health Care 1996
Mar;5(1):20-30.
(287) Quintana JM, Aróstegui I, Azkarate J, Goenaga JI, Guisasola I, Alfageme A, et al.
Evaluation by explicit criteria of the use of total hip joint replacement.
Rheumatology (London) 2000;39:1234-41.
(288) Brook RH, Chassin MR, Fink A, Solomon DH, Kosecoff JB, Park RE. A method
for the detailed assessment of the appropriateness of medical technologies. J
Technol Assess Health Care 1986;2:53-64.
(289) Glozier N, Groom G, Prince M. Patient psychological characteristics have
minimal influence on surgical prioritization. Psychosom Med 2004
Mar;66(2):251-7.
(290) Gross M. Waiting times for knee arthroplasty. Can J Surg 2002;45(4):247.
(291) Woolhead GM, Donovan JL, Chard JA, Dieppe PA. Who should have priority for
a knee joint replacement? Rheumatology (London) 2002;41:390-4.
(292) Llewellyn-Thomas HA, Arshinoff R, Bell M, Williams JI, Naylor CD. In the
queue for total joint replacement: Patients' perspectives on waiting times. Ontario
Hip and Knee Replacement Project Team. J Eval Clin Pract 1998;4(1):63-74.
(293) Hajat S, Fitzpatrick R, Morris R, Reeves B, Rigge M, Williams O, et al. Does
waiting for total hip replacement matter? Prospective cohort study. J Health Serv
Res Policy 2002;7(1):19-25.

84

(294) Nilsdotter AK, Lohmander LS. Age and waiting time as predictors of outcome
after total hip replacement for osteoarthritis. Rheumatology (London)
2002;41:1261-7.
(295) Felson D, Buckwalter J. Debridement and lavage for osteoarthritis of the knee. N
Engl J Med 2002;347(2):132-3.
(296) Jackson RW. Arthroscopic surgery for osteoarthritis of the knee. N Engl J Med
2002;347(21):1717-9.
(297) McGinley BJ, Cushner FD, Scott WN. Debridement arthroscopy. 10-year
followup. Clin Orthop Relat Res 1999 Oct;(367):190-4.
(298) Moseley JB, O'Malley K, Petersen NJ, Menke TJ, Brody BA, Kuykendall DH, et
al. A controlled trial of arthroscopic surgery for osteoarthritis of the knee. N Engl
J Med 2002;347(2):81-8.
(299) Wai EK, Kreder HJ, Williams JI. Arthroscopic debridement of the knee for
osteoarthritis in patients fifty years of age or older: utilization and outcomes in the
Province of Ontario. J Bone Joint Surg Am 2002 Jan;84-A(1):17-22.
(300) Fond J, Rodin D, Ahmad S, Nirschl RP. Arthroscopic debridement for the
treatment of osteoarthritis of the knee: 2- and 5-year results. Arthroscopy
2002;18(8):829-34.
(301) Solomon DH, Avorn J, Warsi A, Brown CH, Martin S, Martin TL, et al. Which
patients with knee problems are likely to benefit from nonarthroplasty surgery?
Development of a clinical prediction rule. Arch Intern Med 2004;164(5):509-13.
(302) Fries JF, Bruce B. Rates of serious gastrointestinal events from low dose use of
acetylsalicylic acid, acetaminophen, and ibuprofen in patients with osteoarthritis
and rheumatoid arthritis. J Rheumatol 2003;30(10):2226-33.

85

Appendix A. Major Types of Arthritis
OSTEOARTHRITIS
(OA)

RHEUMATOID ARTHRITIS
(RA)

SYSTEMIC LUPUS
ERYTHEMATOSUS (SLE)

ANKYLOSING SPONDYLITIS
(AS)

GOUT

Background

OA results from the
deterioration of the
cartilage in one or more
joints. Leads to joint
damage, pain, and
stiffness. Typically affects
the hands, feet, knees,
spine and hips.

RA is caused by the body’s
immune system attacking the
body’s joints (primarily
hands and feet). This leads
to pain, inflammation and
joint damage. RA may also
have involvement of other
organ systems such as eyes,
heart, and lungs.

SLE is a connective tissue
disorder causing skin rashes and
joint and muscle swelling and
pain. There may also be organ
involvement. This disease, as
with RA, fluctuates over time,
with flare-ups and periods of
remission.

AS is inflammatory arthritis
of the spine. Causes pain
and stiffness in the back and
bent posture. In most cases
the disease is characterized
by acute painful episodes
and remissions. Disease
severity varies widely
among individuals.

Gout is a type of arthritis
caused by too much uric
acid in the body which is
normally flushed out by
the kidneys. Most often
affects the big toe but can
also affect the ankle, knee,
foot, hand, wrist or elbow.

Prevalence

The most common type of
arthritis, affecting an
estimated 10% of
Canadian adults.

RA affects approximately 1%
of Canadian adults, and at
least twice as many women
as men.

SLE affects 0.05% of Canadian
adults. Women develop lupus
up to 10 times more often than
men.

AS affects as many as 1% of
Canadian adults. Men
develop AS 3 times more
often than women.

Gout affects up to 3% of
Canadian adults. Men are
4 times more likely than
women to develop gout.

Possible Risk
Factors

Old age, heredity, obesity,
previous joint injury.

Sex hormones, heredity, race
(high disease prevalence is
seen among Aboriginal
Peoples)

Heredity, hormones and a
variety of environmental factors

Heredity and, possibly,
gastro-intestinal or
genitourinary infections

Heredity, certain
medications (e.g.
diuretics), alcohol and
certain foods

There is no cure for AS.
Medications similar to those
used for other types of
arthritis are often prescribed
to treat AS. Exercise is the
cornerstone of AS
management. If damage is
severe, surgery may be
considered.

There is no cure for gout.
Non-steroidal antiinflammatory drugs are
often used to help reduce
the pain and swelling of
joints and decrease
stiffness. Cortisone may
also be used for this
purpose. Drugs such as
Allopurinol can be used
on a long-term basis to
reduce uric acid levels and
prevent future attacks.
Other methods for
controlling gout include
dietary changes, weight
loss and exercise.

Disease
Management

There is no cure for OA.
Treatments exist to
decrease pain and improve
joint mobility include
medication (e.g.
analgesics, antiinflammatory drugs),
exercise, physiotherapy
and weight loss. In severe
cases, the entire joint –
particularly the hip or knee
– may be replaced through
surgery.

There is no cure for RA.
Early, aggressive treatment
by a rheumatologist can
prevent joint damage. Drugs
used for treatment include
non-steroidal antiinflammatory drugs,
corticosteroids, diseasemodifying anti-rheumatic
drugs, and biologic response
modifiers.

Data source: www.arthritis.ca [Arthritis in Canada (4)]

There is no cure for SLE. The
aim of treatment is to control
symptoms, reduce the number of
flare-ups and prevent damage.
Commonly used medications
include analgesics, antiinflammatory drugs, cortisone
and disease-modifying antirheumatic drugs. Diet and
exercise are also important in
the management of lupus.
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Appendix B. Search Strategy
The following outlines the details of the literature searches, including the databases
accessed, disease terms used, limits applied, and the keywords for each subject area.
Databases
Relevant literature was identified using the OVID and CSA search portals to access both
medical and psychosocial databases. These databases include: MEDLINE, Cumulative
Index to Nursing and Allied Health (CINAHL), EMBASE, PsychINFO, the Cochrane
Library of Systematic Reviews, AgeLine, Social Services Abstracts, Sociological
Abstracts, and ERIC. Other relevant databases included for the rehabilitation searches
include: PEDro, and OTDbase.
Disease Terms
The disease mesh terms and keywords included: arthritis or arthr*; osteoarthr*;
rheumatoid arthr*; systemic lupus erythematosus, lupus; spondyloarthropathy,
ankylosing; spondylitis, spondy*; reiter*; and scleroderma, sclerod*. These terms were
all separated by the ‘OR’ bullion operator.
Limits
The basic limits applied to all searches were: 1990-2004; Human; English; Reviews or
Systematic Reviews; 19and + years old. Two of the subject areas used variations of these
limits. For the searches related to models of care, the year limits were extended to include
all articles published between 1980 to 2004, with no review or systematic review limits.
Specific limits were applied to the pharmacology searches due to the large numbers of
studies conducted and rapid development of this field. Only reviews which specifically
address pharmacologic treatment for OA and/or RA were considered. Only reviews
which included randomized control trials or controlled clinical trials were considered.
The following date restrictions were imposed on the searches: a) International association
guidelines published since 2000, b) Systematic reviews, meta-analyses and other reviews
published since 2002 and c) Cochrane reviews published since 1994. It is important to
note that some Cochrane reviews have not been updated since the late 1990s.
Keywords by Subject Area
Models of Care
Rheumatic diseases and rheumat* were included with the disease keywords. A
combination of the following keywords were employed in the various databases:
metrologist, metrol*; telemedicine, telehealth, telemed*; health care delivery, health care
deliv*; health services accessibility, health services access*; health services need and
demand; approach; pathways to care, path* to care; access to care, access; patient care
team, multidisciplinary care team, interdisciplinary, teamwork, interprofessional
relations, interprofessional, collaboration; outcome*, outcomes (health care); referral,
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referral and consultation, self referral; nurse practitioner, nurse pract*; specialist,
specialties, nursing, clinical nurse specialists, special*; model* of care, models, and
models, theoretical.
Primary Prevention
The keywords primary prevention, prevent*, risk factors and risk fact* were used in all of
the databases, with the addition of the MeSH terms ‘preventative healthcare’ in CINAHL,
and ‘at risk population’ and ‘early intervention’ in PsycInfo.
Pharmacology
Due to the extensive literature on drug therapy for arthritis, the search was limited by the
keywords evaluation, evalu* or compar* AND drug therapy keywords, including drug
ther*, anti-rhematic drugs, dmards, anti-inflammatory agents- non-steroidal, anti-inflam*,
nsaids, and inflammation mediators.
Non-Pharmacologic and Rehabilitation Interventions
Rehabilitation, exercise, occupational therapy, occupational therapist, physiotherapy,
physiotherapists, physical therapy techniques (such as balneology, cryotherapy, electric
stimulation therapy), exercise therapy, hydrotherapy (which induced hyperthermia),
orthopedic manipulation, massage, phototherapy and other common terminology for
these interventions were applied. The combination of these key words with the ‘or’
conjunction varied for particular databases. Several truncated keyword were used (i.e.
rehab* or (occupational therap*) or (physical therap*) when possible.
Care* (capturing both home and primary care) and community* were applied to several
database searches. These truncated keywords (care* or community*) combined with the
disease and intervention keywords were used in the CSA database searches to obtain
literature relating to the individual/service level.
Preventive health care, community health services, home health care, health care
delivery, health resource utilization, health services accessibility, direct access,
gatekeeping, emergency service, patient admission and readmission, patient discharge,
health care outcomes, referral and consultation, multidisciplinary care team, disease
management, continuity of patient care, and other common terminology for these systemrelated key words were used. The combination of these key words with the ‘or’
conjunction varied for particular databases. Several truncations to these keywords
occurred (i.e. community* or care or wait* or refer* or readmission* or admission* or
emerg* or discharge* or navigat* or manage* or utiliz* or access* or consult* or
multidisciplin* or communicat* or continuity or continuum) when possible. These key
words were combined with the disease and intervention to obtain literature relating to the
system/service level.
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Rehabilitation for Total Joint Replacement
For this search, the keywords rehabil*, physiother*, occupational ther*, were used in
conjunction (i.e. using the AND operator) with the keywords hospitalization, hospit*,
access*, access to care, health services accessibility, model*, utiliz*, waiting list*, length
of stay, discharge destination and cost*.
Self-Management
Self management keywords included: self manage*, self care, education, edu*,
adapation-psychological, coping, cop* and health education.
Surgery
The keywords arthroscopy, surgery, arthroplasty, and joint replacement were connected
to the following keywords by the AND operator: barrier* to care, health care access*,
path* to care, waiting list*, coordination, coordin*, health care deliv*, deliv* of
healthcare, health care ration*, health care distrib*, resource allocat*, managed care
program*, prior*, and strateg*.
Grey Literature
The websites of all the major North American and British arthritis and rheumatology
research groups, as well as the government websites of Canada, Great Britain, Australia,
Sweden, and the United States were searched for content related to arthritis. Internal
ACREU databases were searched for relevant articles. ACREU working reports and
reports that were recommended by key informants were also included in the literature.
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Appendix C. Pharmacologic Agents
Topical Analgesics
Topical analgesics are short-acting medications that can be rubbed into the skin. Counterirritants help to mask pain. They contain such ingredients as menthol, camphor, and
eucalyptus oil, which stimulate, or irritate, nerve endings by producing a warm or cool
sensation. Topical salicylates work like counter-irritants; they also block prostaglandins,
which make arthritis pain and inflammation worse. Salicylates are found in many oral
analgesics. Topical capsaicin cream depletes the pain neuro-transmitter, substance P, and
apart from occasional stinging and burning is usually well tolerated. Most topical
analgesics are available over the counter.
Complementary and Alternative Medicines
The term complementary and alternative medicine (CAM) is applied to a broad range of
therapies that are not commonly taught in medical schools or utilized by the medical
profession. The manufacturing and production of CAM are not strictly regulated in
contrast to prescription and other over-the-counter medications. As such, it is difficult for
health care providers to assess the likelihood of side effects, toxic effects, or drug-drug
interactions. One of the most successful CAMs for arthritis is Glucosamine.
Glucosamine, a naturally occurring amino glycoside, is a precursor of the
glycosaminoglycans, and important constituent of articular cartilage that has
demonstrated symptom relief in humans. In vitro studies support its role in cartilage
repair by stimulating synthesis of glycosaminoglycans, although these data are still
inconclusive. As yet there is no standardization of over-the-counter preparations. Most
CAMs can be purchased over-the-counter.
Nonopioid Analgesics
Acetaminophen and Paracetamol are simple analgesics that have both analgesic and
antipyretic actions. Acetaminophen is not generally considered to have potent antiinflammatory effects and therefore will not impact on inflammatory symptoms.
Acetaminophen can be prescribed or purchased over the counter.
Opioid Analgesics
Opioid analgesics are the most effective class of drugs available for the management of
pain. Morphine remains the gold standard against which every new opioid analgesic is
compared. While there is little clinical trial evidence of the use of opioid analgesics in
arthritis, most guidelines recommend their use for patients who are unable to obtain pain
relief or who cannot tolerate other medications. Opioid analgesics are generally safe
medications when prescribed with appropriate monitoring. Opioid analgesics are
available by prescription only.
Corticosteroids, Systemic
Corticosteroids are medications similar to natural hormone substances produced by the
body that help to reduce inflammation. They are effective in reducing disease activity and
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joint inflammation caused by some types of arthritis. One way corticosteroids reduce
inflammation is by decreasing the action of the body's immune response. While this
effect can help relieve pain and swelling, it may make the patient more susceptible to
infection. During the late 20th century, systemic corticosteroid use fell out of favor
because of the side effects attributed to using high doses. In recent years clinical trials
have demonstrated the efficacy of low-dose corticosteroids. Corticosteroids are available
by prescription only.
Cortisone Injection
Injectible cortisone is synthetically produced and has many different trade names, but is a
close derivative of natural hormone substances. The most significant difference is that
synthetic cortisone is not injected into the blood stream, but into a particular area of
inflammation, most often an inflamed knee joint. When pain is decreased from cortisone
it is because the inflammation is diminished. The synthetic cortisone is designed to act
more potently and for a longer period of time (days instead of minutes). Cortisone
injections are available by injection only and should be administered by a trained health
care professional.
Other Intra-Articular Injections
Hyaluronic acid, or HA, is a natural part of cartilage and joint fluid. HA provides
lubricating and viscous-elastic properties and is required for proper joint function.
Hyaluronic acid, sometimes known as Hyaluron, is injected directly into the joint area.
Hyaluron is marketed as a medical device and not a drug. This agent is not available on
provincial formularies and therefore in most provinces patients are required to pay for
each injection.
Nonsteroidal Anti-Inflammatory Drugs (NSAIDs) including Topical NSAIDs
Traditional NSAIDs work by blocking the enzyme called cyclooxygenase (COX-1) that
is responsible for the conversion of arachidonic acid to prostaglandins. Prostaglandins
liberated from arachidonic acid by cyclooxygenase are short-lived substances that act as
local hormones (autocoids) important in normal physiology and pathologic conditions.
Prostaglandins E2 (PGE2) is the principal eicosanoid in inflammatory conditions. Along
with their benefits, several side effect involving the gastrointestinal, renal, and
hemopoietic systems have emerged that have limited the usefulness of traditional
NSAIDs. Recently, a second cyclooxygenase enzyme system that appears to be only
upregulated in inflammation has been described. Inhibition of this second enzyme (COX2) appears to confer anti-inflammatory effects without inhibiting the prostaglandins that
are important for normal physiologic function of the gastrointestinal, renal, and
hemopoietic systems. Originally it was thought that this new class of NSAIDs would
singificantly reduce side effects. However, their safety is now being reviewed, and one
agent has already been volunarily removed from the market. Some NSAIDs can be
bought over the counter, while most are prescribed. COX-2 inhibitors are available
through prescription only and are significantly more expensive than traditional,
nonselective NSAIDs.
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Gastroprotective Agents
NSAIDs can cause significant adverse events including gastrointestinal toxicity,
hepatotoxicity, renal complications, cardiovascular complications, coagulation effects
and drug interactions (302). Particular attention has been paid to patients with
gastrointestinal risk factors because of the prevalence and cost of complications in this
group. Risk factors for the development of NSAID-associated gastroduodenal ulcers
include advanced age, history of ulcer, concomitant use of corticosteroids or
anticoagulants, higher dosage of NSAID, use of multiple NSAIDs or serious underlying
disease. In patients with an increased gastrointestinal risk, effective gastroprotective
agents should be used. The selective COX-2 inhibitor rofecoxib (Vioxx), designed to be
gastroprotective NSAID, has been deemed unsafe and voluntarily removed from the
market. The safety of other COX-2 inhibitors is now under review. Traditional
gastroprotective agents which have been deemed effective and safe are prostaglandin
analogues, H2-receptor antagonists, or proton pump inhibitors. These have been used in
combination with non-selective NSAIDs with clear success. Gastroprotective agents are
available by prescription only.
Disease Modifying Anti-Rheumatic Drugs (DMARDs)
DMARDs are drugs that have been demonstrated to alter disease progression as
demonstrated by X-ray progression, in addition to reducing the pain which results from
inflammation and improving physical function. The category of DMARDs includes a
wide range of agents that target different aspects of the complex inflammatory cascade.
On the whole, DMARDs have serious adverse event profiles which is why DMARDS are
most often prescribed and monitored by arthritis specialists.
Biological Response Modifiers (Biologics)
Unlike DMARDs, most of which have been developed for other diseases like cancer and
malaria, biologic response modifiers (biologics) have been developed to target the basic
biological mechanisms of the inflammatory arthritis disease process. The cytokines
TNFα and interleukin-I (IL-I) play pivotal roles in the inflammation and joint damage of
RA. Three drugs that block the activity of TNF have been approved for use in Canada.
Infliximab and adalimumab are antibodies against TNF, and etanercept is a fusion protein
of the TNF receptor II. Anakinra is a competitive antagonist of IL-1 that blocks the
actions of IL-1. Published results seem to indicate that the effects of anakinra might be
more modest than those seen with the other agents; however, head-to-head-trials of
different biological compounds have not yet been performed. Biologics are available by
prescription only and are ten to twenty times more expensive than traditional DMARDs.
Biologics are almost exclusively prescribed by arthritis specialists.
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Appendix D. Evidence for Pharmacology
Table 3.1: Osteoarthritis: Conclusive Evidence by Type, First Author and Publication Year
International
Other Reviews of
Drug Type
Notes
Association
Cochrane Review
RCTs
Guidelines
Topical
methylsalicylate
ACR 2000
Little 2000
Analgesics
or capsaicin
Jordan 2003
Complementary
and Alternative
Medicines

Various /few
trials

Jordan 2003
Zhang 2004

Little 2000

Soeken 2004

Glucosamine

Jordan 2003
Zhang 2004
Jordan 2003
Zhang 2004
ACR 2000
Jordan 2003
Zhang 2004
ACR 2000
Jordan 2003

Towheed 2000

Matheson 2003
Richy 2003

Towheed 2003

Wegman 2004
Lee 2004
Zhang 2004
Arroll 2004
Goodwin 2004
Scott 2004

Chondroitin
Nonopioid
Analgesics

Acetaminophen

Steroid
Injection

Knee

Other Intraarticular
Injection
NSAIDs (inc.
topical)

Hip
hyaluronan-knee

Zhang 2004
ACR 2000
Jordan 2003

NSAIDs-knee

ACR 2000
Jordan 2003
ACR 2000
Zhang 2004

NSAIDs-hip
Analgesics &
NSAIDs
Topicals
Gastroprotective
Agents
Opioid
Analgesics

NSAIDs-Cox 2

Corticosteroids,
Systemic
DMARDs
Biologic Agents

Tramadol
Under review for
safety

protocol only

protocol only

Watson 1997

Towheed 1997
ACR 2000
EULAR 2003
ACR 2000
Jordan 2003
Zhang 2004
ACR 2000
Jordan 2003
Zhang 2004
ACR 2000
Jordan 2003
Zhang 2004

Lo 2003
Scott 2004
Wang 2004
Espallargues 2003
Wegman 2004
Bjordal 2004
Wegman 2004
Lee 2004
Gotzsche 2003
Lin 2004
Scott 2004

Rostom 2002

protocol only

Griessinger 2003

Garner 2005

Bijlsma 2002
Deeks 2002

Not Indicated
Not indicated
Not indicated

protocol only
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Table 3.2: Rheumatoid Arthritis: Conclusive Evidence by Type and Publication Year
International
Drug Type:
Notes
Association
Cochrane Review
Other Reviews of RCTs
Guidelines
Osiri 2002
DMARDs
Leflunomide
Suarez-Almozor 2000
Penicillamine
Suarez-Almazor 2000
Cyclphosphamid
Suarez-Almazor 2000
e
Suarez-Almazor 2000
Azathioprine
Suarez-Almazor 2000
Auranofin
Suarez-Almazor 1998
Antimalarials
Suarez-Almazor 1998
Methotrexate
Clark 1997
Sulfasalazine
Wells 1998
Injectable gold
Cyclosporin
DMARDs
various
ACR 2002
Early DMARD
ACR 2002
Emery 2002
therapy
Emery 2003
Quinn 2003
Verstappen 2005
Combination
ACR 2002
Simon 2004
therapy
Emery 2003
Quinn 2003
Biologic Agents
ACR 2002
Blumenauer 2003
Simon 2004
Blumenauer 2002
Schwartzman 2004
Corticosteroids,
low dose
ACR 2002
Criswell 1998
Systemic
low dose vs
Gotzsche 2005
NSAIDs
Steroids, Injection
ACR 2002
Vitamins &
ACR 2002
Ortiz 1999
Minerals as
Supplement to
Prescription
Pharmacotherapy
NSAIDs (inc.
ACR 2002
topicals)
Gastroprotective
ACR 2002
Rostom 2002
Agents
Topical
capsaicin,
Little 2000
Analgesics
one trial
Complementary
Various/few
Little 2000
Soeken 2004
and Alternative
trials
Medicines
Nonopioid
acetaminophen
Wienecke 2004
Analgesics
inferior to
NSAIDS
NSAIDs-Cox 2
Under review for ACR 2002
Garner 2005
Deeks 2002
safety
Garner 2002
Opioid Analgesics no RA RCTs
protocol only
Griessinger 2003
Other IA Injection no RA RCTs
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Appendix E. Results of Rehabilitation Literature Search
Practice guidelines such as the Ontario Program for Optimal Therapeutics (OPOT),
European League Against Rheumatism (EULAR), American College of Rheumatology
(ACR), and BMJ Clinical Evidence were used in this report; however, they were not
included in Table 4.1 because these guidelines included a wide range of interventions.
Only guidelines developed by the Ottawa Panel and the American Geriatrics Society
Panel have been included in both the table and the report because they are specific for
exercise and/or physiotherapy modalities for OA and/or RA. For acupuncture, two recent
randomized controlled trials (RCT) have been described in the report (but are not
documented in the table) in order to show that evidence in this area is emerging.
Moreover, both reviews and guidelines for client education in arthritis were examined;
however, most documents were not specific to rehabilitation and thus were not included
in the table.
Table 4.1. Literature summary for individual-intervention level studies

LITERATURE
CHARACTERISTICS
Total number of studies

AREA
Occupational Therapy
Interventions

Physiotherapy
Modalities

Exercise
Therapy

16

13

21*
*

Condition

7 include PT

Osteoarthritis

2

5

11

Rheumatoid
arthritis

10

8

6

Arthritis nonspecified

4

0

4

Quantitative

10

0

3

Qualitative

0

0

0

Systematic
Review

2

12

6

Narrative

4

1

12

Grey Literature

0

0

0

Excellent

11

13

17

Good

3

0

2

Average

2

0

2

(or OA/RA
combined)
Type of
Research

Quality of
Evidence
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Appendix F. Self-Management Activities and Skills
Types of self-management activities (self-care) people use include (171):

•
•
•
•
•
•

topical treatments, such as heat, lotion
activity related strategies, such as exercise, rest, activity modification, assistive devices
dietary approaches, including supplements, special diets, alcohol
stress and mind-body activities such as prayer, relaxation, social support
alternative and complementary care, such as massage, homeopathy
home remedies like bracelets, household motor oils.

Skills important in the self-management of arthritis include (180):

•
•
•
•
•
•

using medications properly
changing behaviour to improve symptoms or slow the progression of the disease
adjusting to new social and economic circumstances
coping with the emotional consequences of arthritis
using community resources
developing a partnership with physician and other health professionals.
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Appendix G. Self-Management Literature Summary
*Disease type refers to RA only; OA only; combined OA, RA, and/or other types of arthritis; or, chronic disease focus that includes arthritis [CD]
Study Type
Disease
Quality of
Reference
type*
Results/Outcomes
Evidence
Excellent
Riemsma RP,
Cochrane
RA
Reviewed 31 studies of patient education for adults with RA (including information only
Kirwan JR, Taal E
Review
interventions, counseling, and behavioural treatment) found small short-term significant effects
& Rasker JJ
on disability, joint counts, patient global assessment, psychological status and depression.
Patient education
The dimensions of anxiety and disease activity showed no significant effects. A trend favouring
for adults with
patient education (behavioural treatment) was found for scores on pain in the short-term.
rheumatoid arthritis
2003 (192)
There was no evidence of long-term benefits in adults with RA, although there was a trend
favouring patient education for scores on disability. Behavioural treatment was the only type of
intervention that showed small significant effects for scores on disability, patient global
assessment and depression. No significant effects or trends were found for scores on joint counts,
psychological status, anxiety, and disease activity. At final follow-up there were no significant
effects for behavioural treatment.
Physician global assessment was not assessed in any of the included studies.
Conclusion: Patient education as provided in the studies reviewed had small short-term effects on
disability, joint counts, patient global assessment, psychological status and depression. There was
no evidence of long-term benefits in adults with RA.
Barlow J, Wright C,
Sheasby J, Turner A
& Hainsworth J
Self-management
approaches for
people with chronic
conditions: a review
2002 (187)

Systematic
Review

CD

145 papers were read and summarized by the authors. Self-management interventions have a
beneficial effect on the well-being of participants in the short-term. Self-management approaches
are effective in increasing participants’ knowledge, symptom management, use of selfmanagement behaviours, self-efficacy and aspects of health status (e.g. depression). Two
caveats are that not all approaches target all of these outcomes and equally multi-component
programs do not show improvements on all outcomes.

Excellent

Bodenheimer T,
Lorig K, Holman H,
& Grumbach K

Systematic
Review

CD

27 studies were assessed. The results were: Patient education programs teaching selfmanagement skills are more effective than information-only patient education in improving
clinical outcomes.

Excellent
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Study Type
Reference
Patient selfmanagement of
chronic disease in
primary care 2002
(175)

Disease
type*

Goeppinger J &
Lorig K.
Interventions to
reduce the impact of
chronic disease:
community based
arthritis patient
education 1997
(172)

Systematic
Review

Combined

Keysor JJ, DeVellis
BM, DeFriese GH,
DeVellis RF, Jordan
JM, Konrad TR,
Mutran EJ &
Callahan LF Critical
review of arthritis
self-management
strategy use 2003
(171)

Systematic
Review

Combined

Niedermann K
Fransen J, Knols R
& Uebelhart D Gap
between short- and
long-term effects of

Systematic
Review

Results/Outcomes
In certain circumstances self-management education is effective in improving outcomes (e.g.
reducing pain, improving coping), and possibly reducing costs, for arthritis and probably for
adult asthma.
In initial studies, a self-management program bringing together patients with a variety of chronic
conditions together may improve outcomes and reduce health care utilization (i.e. reduce
physician visits) and health care costs for groups of patients with a variety of chronic
conditions.
The importance of interventions directed towards problems identified by patients, established as
effective, and then further developed within theoretical frameworks has been established over the
past 20 years. Effectiveness of population-focused, community-based interventions has been
documented through a wide variety of groups, although not with low-income and minority
populations. Systematic and detailed process evaluations of program implementation needs to
occur to identify the intervention components responsible for observed improvements so as to
duplicate effective programs.

19 studies met inclusion criteria. No two studies examined arthritis self-management strategy use
in the same manner.

Quality of
Evidence

Average

Average

Much of the literature reviewed focused on use of topical treatments, diet, alternative care
strategies, exercise, and rest. Use of activity modification practices and joint protection strategies
was not examined often, despite the potential benefit and long-term importance of these strategies
on health outcomes of people with chronic joint problems. Furthermore, people do not seem to be
using these strategies to a great degree.
The range of self-initiated strategies used to manage arthritis symptoms and consequences varied
and included conventional and unconventional activities. No conclusive evidence relating to
socio-demographic and disease-related factors to self-management strategy use was found.
RA

11 studies were included in this review. Validity scores of studies ranged from 3 to 9 (of 11).
The seven educational programs (aimed at increasing knowledge and improving
performance) mainly improved knowledge and compliance in the short and long term, but there
was no improvement in health status. All four psychoeducational programs (combining teaching
intervention activities with behavioural intervention activities to improve coping and change

Excellent
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Study Type
Reference
patient education in
rheumatoid arthritis
patients: a
systematic review
2004 (122)

Superio-Cabuslay E,
Ward MM & Lorig,
KR
Patient education
interventions in
osteoarthritis and
rheumatoid
arthritis: a metaanalytic comparison
with nonsteroidal
antiiflammatory
drug treatment
1996 (194)

Taal E, Rasker JJ,
Wiegman O
Group education for
rheumatoid arthritis
patients 1997 (189)

Systematic
Review

Disease
type*

Combined

Results/Outcomes
behaviour) improved coping behavior in the short term, two of them showing a positive longterm effect on physical or psychological health variables.
Conclusion: Methodologically better-designed studies had more difficulties demonstrating
positive outcome results. Short-term effects in program targets are generally observed, whereas
long-term changes in health status are not convincingly demonstrated. There is a need to find
better strategies to enhance the transfer of short-term effects into gains in health status.
19 patient education trials comprised of 32 treatment arms and 28 NSAID trials comprised of 46
treatment arms were included.

Quality of
Evidence

Good

Effect sizes for Patient Education: Pain – 0.17; Functional disability – 0.03; Tender joint counts –
0.34
Effect sizes for NSAID trials: Pain – 0.67; Functional disability – 0.34; Tender joint counts – 0.43
Effects of education were much larger in RA studies than in OA studies. In RA studies, the
average effect size for the tender joint count was 0.34 in the education trials and 0.43 in the
NSAID trials. Because most patients in the education trials were being treated with
medications, the effect sizes of these trials represent the additional, or marginal, effects of
patient education interventions beyond those achieved by medication.

Systematic
Review

RA
Combined

Based on this meta-analysis, patient education interventions provide additional benefits that
are 20-30% as great as the effects of NSAID treatment for pain relief in OA and RA, 40% as
great as NSAID treatment for improvement in functional ability in RA, and 60-80% as great
as NSAID treatment in reduction in tender joint counts in RA.
31 studies were reviewed – in 12 studies patients with various rheumatic disease, including RA,
were included, and in 19, only RA patients were studied.

Excellent

Group education increased the knowledge of the participants, which was maintained over long
intervals. Beneficial behavioral effects were found in mixed populations but less often found
in RA patients. Group education often improved physical health status both in mixed and in
RA populations, but seldom led to improved psychosocial health status. In general, the
beneficial effects of group education were found more often in mixed populations than in
strictly RA patients. Further investigations must examine which mechanisms make educational
interventions effective and determine the types of interventions or combinations of interventions
that are effective. Effects of group education on health status are almost never maintained
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Study Type
Reference

Warsi A, LaValley,
MP, Wang PS,
Avorn J & Solomon
DH
Arthritis selfmanagement
education programs:
a meta-analysis of
the effect on pain
and disability 2003
(195)

Systematic
Review

Warsi, A., Wang, P.
S., LaValley, M. P.,
Avorn, J., and
Solomon, D. H.
Self-management
Education Programs
in Chronic Disease:
A Systematic Review
and Methodological
Critique of the
Literature 2004
(207)
Brady TJ, Kruger J,
Helmick CG,
Callahan LF &
Boutaugh ML
Intervention
programs for
arthritis and other
rheumatic diseases

Systematic
Review

Disease
type*

Combined

Results/Outcomes
over long intervals. More research is needed to develop strategies for maintaining and enhancing
early gains from group education.
The analysis included 17 trials of both OA and RA patients.

Quality of
Evidence

Good

Results: The summary effect size was 0.12 for pain (95% confidence interval [95% CI] 0.00,
0.24) and 0.07 for disability (95% CI 0.00, 0.15). Funnel plots indicated no significant evidence of
bias toward the publication of studies with findings that showed reductions in pain or disability.
Conclusion: The summary effect sizes suggest that arthritis self-management education
programs result in small reductions in pain and disability.

Narrative

CD

Results: Included 71 trials of self-management education. Trial methods varied substantially and
were suboptimal. Diabetic patients involved with self-management education programs
demonstrated reductions in glycosylated hemoglobin levels (summary effect size, 0.45; 95%
confidence interval [CI], 0.17-0.74); diabetic patients had improvement in systolic blood pressure
(summary effect size, 0.20; 95% CI, 0.01-0.39); and asthmatic patients experienced fewer attacks
(log rate ratio, 0.59; 95% CI, 0.35-0.83). Although authors found a trend toward a small
benefit, arthritis self-management education programs were not associated with statistically
significant effects. Evidence of publication bias existed.
Conclusion: Self-management education programs resulted in small to moderate effects for
selected chronic diseases. In light of evidence of publication bias, further trials that adhere to a
standard methodology would help clarify whether self-management education is worthwhile.
Disability reduction or prevention programs for people with arthritis and other rheumatic
conditions reduce long-term pain and disability but only reach a fraction of their target audience.
Few public health professionals are aware of these programs or their benefits. Nine intervention
programs – Five self-management education programs and four exercise/physical activity
programs, met study criteria. Of the nine interventions reviewed, the Arthritis Self-Help Course
has a well-established body of research supporting its efficacy (to help people with arthritis
maximize their abilities and reduce pain, functional limitations and other arthritis-related
problems) and cost-effectiveness, although this research has focused primarily on Caucasian

Good

Excellent
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Study Type
Reference
2003 (176)

Disease
type*

Results/Outcomes
middle-aged to elderly women with high school education or more. Further research is needed on
effective delivery strategies, outreach to underserved and minority populations, and other modes
of program delivery. The PACE and Arthritis Foundation Aquatics Program interventions have
less extensive support but appear to be promising interventions as well. Further research is
needed on effectiveness, cost-effectiveness and dissemination. Other packaged programs show
promise in reducing pain, disability and depression and in increasing self-care behaviours, but
they need to be evaluated more extensively.

Quality of
Evidence
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