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••• Chapter 1
General Introduction





• • • General Introduction

Rheumatoid arthritis (RA) is a chronic, systemic inflammatory disease which 

predominantly affects the joints. Worldwide the prevalence rates of RA range 

from 0.5 to 1.0 percent [1]. The incidence in the Netherlands is estimated to be 

0.3 to 1.8/1000/year [2]. RA is two to three times more common among women 

than among men. In view of current demographic trends, the absolute number of 

people with RA in the Netherlands is expected to increase by 22 percent between 

2000 and 2025 [3]. Dutch general practitioners annually see about 7,500 patients 

with new complaints of RA and about 147,500 patients with RA-related complaints 

[3]. 

	 Over the past decades, the pharmacological treatment of RA has improved 

markedly. Nowadays, a growing body of evidence substantiates the consistent 

clinical and radiological benefits of early disease detection, early introduction 

of ‘aggressive’ drug treatment and ‘tight control’ of follow-up, driven by regular 

measurement of disease activity parameters. Early drug treatment includes the 

use of traditional disease-modifying anti-rheumatic drugs (DMARDs) and prompt 

advent of biologic based interventions in appropriate patients. Nowadays, low 

disease state and remission with prevention of joint damage and irreversible 

disability are achievable therapeutic goals [4]. On the other hand, it should be 

acknowledged that 75-80% of patients with RA does not achieve full remission [5, 

6]. The impact of RA on patients’ physical, emotional and social functioning may 

therefore still be considerable. 

	 Possible health problems resulting from RA can be described according 

to the “International Classification of Functioning, Disability and Health” (ICF), 

developed by the World Health Organization (WHO) [7]. This classification 

distinguishes consequences relating to “body functions”, “body structure”, and 

“activities and participation”. In addition, it includes “environmental factors” and 

“personal factors” that may influence the consequences of a disease. The most 

frequently reported and most relevant impairments and limitations in patients 

with RA have been summarized in the “International Classification of Functioning, 

Disability and Health (ICF) Core Sets for rheumatoid arthritis” (see Figure 1) [8-11]. 
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Body functions and structures

Structures related to movement
• Structure of upper extremity (s730)
• Structure of lower extremiteit (s750)
• Structure of head and neck region (s710)
• Structure of shoulder region (s720)

Sensory functions and pain
• Sensation of pain (b280)

Functions of the cardiovascular, haema-
tological, immulogical and respiratory 
systems
• Exercise tolerance functions (b455)

Neuromusculoskeletal and movement 
related functions
• Mobility of the joints (b710)
• Muscle power functions (b730)
• Sensations related to muscles and 
   movement functions (b780)

Activities

General tasks / demands
• Carrying out daily    
   routine (d230)

Mobility
• Changing basic body 
   position (d410)
• Fine hand use (d440)
• Hand/arm use (d445)
• Walking (d450)

Participation

Major life areas
• Remunerative 
   employment (d850)

Environmental factors

Support en relationships
• Immediate family (e310)
• Health professionals (e355)

Services, systems and policies
• Societal security servises, systems  and policies 
   (e570)
• Health services, systems and policies (e580)

Figure 1. Health problems in RA according to the International Classification of Functioning, Disability 
and Health (ICF) Core Set for Rheumatoid Arthritis (short version).

Rheumatoid arthritis

• • • Physical therapy in rheumatoid arthritis: current practice and guidelines

As a substantial proportion of patients with RA will have a relatively low, but 

persistent level of disease activity affecting their daily functioning, there is a need 

for interventions in addition to drug treatment. Non-drug treatment includes a 

variety of modalities, including self-management interventions, exercise therapy, 

orthoses and assistive devices, physical modalities and dietary interventions. 

Health care providers who are, apart from the rheumatologist and nursing staff, 

often involved in the treatment of patients with RA include physical therapists, 

occupational therapists, social workers, dieticians, podiatrists, psychologists or 

orthopaedic surgeons [12]. 

	 Interventions which are applied by physical therapists in patients with 

RA are mainly exercise therapy and education [16]. Other physical therapy 

interventions are physical modalities (e.g. ultrasound, low level laser therapy 

and transcutaneous electrical nerve stimulation (TENS)), massage, manual
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therapy (e.g. passive mobilizations) and balneotherapy [16, 17]. So far, the 

literature on which interventions are actually used by physical therapists in 

patients with RA is sparse. Previous studies on the use of physical therapy 

interventions were performed among patients with RA rather than physical 

therapists, and included only few treatment modalities [18, 19]. Insight into current 

physical therapy practice may facilitate the development of targeted strategies 

for the implementation of evidence based physical therapy interventions.

	 Regarding the implementation of evidence, a number of clinical practice 

guidelines for the management of patients with RA have been developed, with the 

ultimate aim to improve the quality of care [20-24]. Some of these guidelines are 

multidisciplinary guidelines which included specific recommendations for physical 

therapy [20-22], whereas other have been specifically developed for physical 

therapists [23, 24]. In contrast  with  guidelines  on  osteoarthritis  [25], the quality 

and the content of guidelines including recommendations on physical therapy in 

RA have not been analyzed.

• • • Exercise therapy and physical activity in patients with RA

Exercise therapy

Exercise is a subset of physical activity that pertains to planned, structured 

and repetitive bodily movements, aimed at improving or maintaining physical 

fitness. Exercises can be aimed at improving aerobic capacity, muscle strength 

and flexibility [26]. To accomplish this improvement it is necessary to perform 

the exercises at least twice a week for 20 minutes during at least six weeks [26]. 

The intensity of the aerobic capacity exercises should be at least 55% of the 

maximum health rate (HR max); or 40% to 50% of the maximum oxygen uptake 

reserve (V02R) of HR max reserve (HRR). The intensity should be increased up 

to 85% during the training. With regard to the intensity of muscle strength 

exercises, they should start with 30% to 50% and increase to 80% of the maximum 

(defined as the percentage of either one repetition maximum, one maximum 

voluntary contraction, maximum speed, or as maximal subjective exertion [26]. 

	 So far, a number of reviews on the effectiveness of exercise in RA has been 

published [27-30]. Overall, it is concluded that exercise therapy in RA is effective
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with regard to aerobic capacity, muscle strength and safe with respect to disease 

activity. Some of these reviews applied no explicit inclusion criteria regarding 

the characteristics of the exercise programs, such as their intensity, duration, 

frequency, and supervision, the methodological quality of the studies was not taken 

into account, no systematic quantitative or qualitative data analysis was applied, 

and the heterogeneity of the interventions was not addressed in the analyses. 

Physical activity

It is generally known that in the general population regular physical activity, 

defined as any bodily movement resulting in energy expenditure, has various 

health benefits such as a reduced risk of coronary heart disease, diabetes, 

hypertension, cardiovascular disease and colon cancer [31, 32]. The scientific 

evidence linking physical activity to a multitude of health benefits has contributed 

to various public health efforts to increase physical activity among sedentary 

persons. Despite these efforts, between 40-50% of the adult population in 

Western nations do not meet general physical activity recommendations 

[33, 34]: being physically active 5 times a week for 30 minutes at a moderate 

intensity level or 3 times a week for 20 minutes at a high intensity level. 

	 The American College of Sports Medicine has issued a separate set of 

guidelines for older adults and adults with clinically significant chronic conditions 

[35, 36]. These recommendations include that every adult > 65 years or age 50 to 

64 years with a chronic condition and/or functional limitation should accumulate 

at least 30 minutes of moderate-intensity activity on most days of the week or 

vigorous-intensity aerobic physical activity for a minimum of 20 minutes on three 

days each week, taking into account the individual patient’s aerobic fitness level 

[35, 36]. In addition, muscle strengthening activities and activities that maintain or

increase flexibility, as well as exercises that maintain or improve balance 

for patients with risk of falls are recommended. An individual activity plan 

for achieving recommended physical activity that integrates preventive 

and specific therapeutic activities is also included in the recommendations.

Patients with RA may, apart from the benefits described for the general population, 

have a number of additional, disease-specific effects from physical activity such as
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improved functional ability, aerobic capacity and muscle strength, and reduction 

of pain [37, 38]. Furthermore, regular physical activity might decrease the higher 

risk for vascular diseases that patients with RA have due to the inflammation 

[39]. Despite the proven health benefits, patients with RA have been found to be 

less physically active than the general population in a number of studies [34, 40]. 

	 The percentages of healthy people and patients with RA meeting the 

public health recommendations for moderate physical activity are similar, 

however the total amount of time spent on physical activity is lower in patients 

with RA compared to healthy people [34]. Therefore, the promotion of physical 

activity in patients with RA by health care providers is encouraged. Until now, 

little is known about physical activity promotion in patients with RA. A study 

from the United States found that only 42% of patients with arthritis report 

to have received an advice on physical activity [41]. The health care providers’ 

perspectives on the promotion of physical activity is still an under researched area.

	 Until now, a number of studies evaluating interventions to promote 

physical activity in patients with arthritis have been published [37, 38]. These 

studies have shown positive results with regard to physical activity behavior 

[37], perceived health status and muscle strength [38]. To maintain the 

effects obtained during a physical activity intervention patients have to stay 

physically active in daily life. With respect to the maintenance of physical 

activity only a few studies are available and the results are conflicting [42-47]. 

	 As it seems that only certain subgroups of patients successfully reach 

and maintain a sufficient level of physical activity, various studies have explored 

the association between patient characteristics and physical activity in healthy 

subjects, patients with type 2 diabetes mellitus and obese individuals [48-50]. One 

frequently reported determinant is the patient‘s motivation. A lack of motivation 

is associated with a lower physical activity level [48-50]. Until now, the association 

between motivation and physical activity has not been studied in patients with RA.

	 Patient motivation has been found to be closely linked to ‘goal ownership’ 

or, in other words, the degree to which patients consider the target health behavior 

as their own, self-chosen, personal goal [51, 52]. The self-determination theory (all 

human behavior is directed by goals) indeed states that goals can be internal or set 
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by the patients themselves (autonomous regulation), or external, which implies 

that the goal is coerced or set by others (coerced regulation) [51, 52]. According 

to self-determination theory, autonomous regulation can be increased by others, 

e.g. autonomy supportiveness. Autonomy supportiveness can be offered by the 

patient’s family, friends, medical specialists or other health professionals and is 

characterized by supporting or increasing the patients’ feelings of competence 

and own responsibility for goal attainment [53]. Autonomous supportiveness with 

regard to physical activity could also be an important item in the treatment of 

patients with RA. 

• • • Aims of this thesis

The aims of the present thesis were to describe:

1.	 Current guidelines for the physical therapy management of patients with RA 

and the development of a Dutch physical therapy guideline (chapters 2 and 

3).

2.	 Current physical therapy management of patients with RA (chapters 4 and 5).

3.	 The effectiveness and safety of supervised dynamic exercise therapy and 

home based exercise programs in patients with RA (chapters 6 and 7).

4.	 The maintenance of physical activity after two one-year internet-

based physical activity interventions in RA patients (chapter 8)

5.	 The role of motivation and health care providers’ practice regarding 

the level of physical activity of patients with RA (chapter 9 and 10).

In line with these aims, the following topics are addressed in the respective 

chapters:

Chapter 2 evaluates the content and quality of currently available guidelines on RA 

management which include recommendations on physical therapy interventions.

Chapter 3 describes the development and content of a Dutch physical therapy 

guideline on RA.
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Chapter 4 describes the diagnostic assessments and therapeutic interventions 

employed by physical therapists in patients with RA and to what extent their 

practice is influenced by additional arthritis training.

Chapter 5 reports on the impact of additional arthritis training on physical 

therapists’ roles in the management of RA. 

Chapter 6 is a systematic review of the literature on the effectiveness and safety 

of supervised aerobic capacity and/or muscle strength training in patients with RA.

Chapter 7 is a systematic review on the effectiveness and safety of home-based 

exercise programs in patients with RA. 

Chapter 8 evaluates the maintenance of physical activity after two internet-based 

physical activity programs in patients with RA. 

Chapter 9 describes the association of autonomous regulation (e.g. internal and 

external motivation) and the level of physical activity in patients with RA.

Chapter 10 describes the attitudes of rheumatologists, clinical nurse specialists 

and physical therapists with regard to physical activity promotion in patients with 

RA.

Finally, a summary of the results and conclusions and a general discussion are 

presented in Chapter 11.
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