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1. Introduction

Rheumatoid arthritis (RA) is an autoimmune disease characterized by chronic inflamma-

tion of the joints, which may result in joint damage. Any joint may be affected, but most 

commonly small joints in the hands and feet, wrists, elbows, and knees are involved. The 

onset of RA increases with age, and rises substantially from the ages of 40 to 50 years 

onwards. The prevalence is about 1% in the Western world, and women are two to three 

times more likely to be affected than men1, 2. Important consequences of RA are pain and 

disability. Disability may range from limitations in executing a simple task to restrictions 

in societal roles, including participation in paid employment3-6. 

“I was great for 4 years and then I flared so badly I could barely walk to work or write. Lifting 

up a pencil was killing me. So you could be going along and everything is on track and then 

everything just falls apart.” (Quote of RA patient) 7

1.1. The influence of (rheumatoid) arthritis on work

Workers with rheumatoid arthritis have an increased risk of adverse work-related out-

comes. In persons with longstanding RA, the prevalence of paid employment is estimat-

ed to be 4% to 28% lower compared to the general population, whereas the prevalence 

of (partial) disability pensions is 11% to 52% higher8-12. Several studies found that the 

increase in work disability was highest during the first years of RA9, 13, 14. In European 

cohort studies, about one third of the RA patients quitted employment during the first 

2-3 years of disease15-17. Work disability ranged from 23% to 31% after 1 to 2 years, and 

from 30% to 72% after five years8, 13, 14. 

Rheumatic diseases cover over 100 different rheumatic conditions. Across these dif-

ferent rheumatic conditions, work disability is in general less frequently reported than 

in persons with RA18. Nevertheless, in workers with any form of arthritis or rheumatism, 

working life expectancy is about 4.2 years lower in men and 3.1 years in women19. Since 

only 24% to 39% of the persons with arthritis that quit employment will succeed in re-

gaining a paid job, prevention of work loss seems crucial20, 21. 

In addition to employment status, the performance at work of persons with rheu-

matic diseases is increasingly gaining attention. This includes sick leave and productivity 

loss while being present at work. Sick leave has more frequently been observed among 

workers with various longstanding rheumatic conditions10, 22-24. A reduced productivity 

at work was described by almost half of the workers with RA and/or osteoarthritis25. 

In another study, a productivity loss at work of 2.5% due to arthritis in those receiving 

treatment was found. Productivity loss especially occurred during physically strenuous 

activities in the job26. The indirect costs of a reduced performance at work are substan-

tial, and may exceed the costs resulting from work disability25.   
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Risk factors of work disability in RA patients include the severity of the disease as 

well as individual and job-related characteristics, which is in line with the framework of 

the International Classification of Functioning, Disability and Health (ICF)6. Poor physi-

cal function has consistently been described as a strong determinant of increased work 

disability. Higher levels of pain may also play a role27. Some studies found that the clini-

cal characteristics disease duration, high number of swollen joints, and high erythocyte 

sedimentation rate were related to an increased work disability, whereas others did not5, 

27. The demographic variables older age and lower educational level strongly predict 

increased work disability5, 27. Besides, Chorus et al. (2001)28 showed that those passively 

coping with pain and limitations were more likely to be unemployed. Well-known job-

related risk factors are blue-collar work and high physically demanding work5, 27. Other 

work-related characteristics, such as not supervising others, not being self-employed, 

low job autonomy or lack of control over work pace and activities, and lack of support at 

work, have also been related to an increased likelihood of work disability28-32. 

 	

“As I’m the supervisor (of the road construction)…, I direct and distribute the work; it’s my 

responsibility, which is lucky . . . It would have been very different if I have been a road worker 

having to stand shovelling half a day time alongside an excavator”. . .” if I would had had a 

heavy work it would not have been easy to continue.” (Quote of RA patient) 33

Some of these disease-related, individual and job-related risk factors of work disability 

have not only been described in persons with RA, but also in persons with other rheu-

matic diseases34.	

Until now, most research has focused on employment status, especially on work 

disability. Work disability is a rather crude outcome measure, which only gives insight 

in the final stage of the process leading to work loss. Sick leave usually precedes work 

disability35-37. Moreover, sick leave and productivity loss while present at work reflect a 

reduced capacity to meet the demands of the job. However, insight in the occurrence of 

sick leave and productivity loss at work is limited. Prospective studies to determine the 

relative contribution of clinical, individual, and job-related factors to sick leave and pro-

ductivity loss are lacking. In addition, most research described the performance at work 

in persons with chronic rheumatic diseases. As a consequence, little is known on the 

early phase of inflammatory joint complaints, when patients seek care and the diagnosis 

is not yet known. This early phase may be crucial for remaining employed. 

1.2. The influence of working conditions on prognosis

In contrast to the influence of rheumatic diseases on work, the influence of working 

conditions on prognosis, i.e. the other direction of the relation between arthritis and 

work, has rarely been studied. Workers with longstanding RA and/or osteoarthritis have 
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reported that work interfered with managing arthritis38. In a cross-sectional study, exten-

sive hand use in occupational activities was associated with higher pain intensity in the 

hand joints of persons with longstanding RA39. Outside the workplace, in randomized 

controlled trials, mechanical loading of the joints in dynamic exercise training did not in-

crease pain, disease activity or joint damage in RA patients40, 41. However, no prospective 

study on the influence of working conditions on prognosis has been performed yet.

1.3. Reasons to focus on work and health in early arthritis

Rheumatic diseases influence work participation, and working conditions might influ-

ence prognosis of the disease. However, little is known on sick leave and productivity 

loss at work in an early phase of inflammatory joint conditions, and prospective studies 

on risk factors are lacking. Especially in the early phase of inflammatory joint conditions, 

knowledge of these risk factors is of interest, since clinical and work characteristics may 

be amendable to change as a part of early tertiary intervention. Secondly, the influence of 

working conditions on the prognosis in early inflammatory joint conditions is unknown. 

Insight in the impact of work characteristics could provide guidance on how to continue 

employment from complaints onset onwards without hampering the prognosis. 

2. Objectives of this thesis  

The primary objectives of this thesis are:

1.	 To describe the influence of early inflammatory joint conditions, individual factors, 

and work-related factors on health and performance at work. 

2.	 To determine the influence of work-related factors on the prognosis of early inflam-

matory joint conditions.  

3. Study population

In order to study the primary objectives of this thesis, data with one year of follow-up of 

the Rotterdam Early Arthritis CoHort (REACH) were used. REACH is an ongoing inception 

cohort study with four years of follow-up, with assessments at baseline, after 6 months, 

after 12 months, and yearly thereafter. REACH aims to study the etiopathogenesis, diag-

nostic strategies, and outcome of persons with inflammatory joint complaints for less 

than 12 months.  

General practitioners and rheumatologists (1 university hospital, several general hos-

pitals) in the greater area of Rotterdam have invited patients to participate in REACH 

from July 2004 onwards. After a general practitioner or rheumatologists refers a patient 
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to REACH, a telephone interview and medical examination is performed to verify inclu-

sion and exclusion criteria (Figure 1). Patients are included in REACH if: 

1.	 clinical synovitis in at least one joint, or complaints in at least two joints in combina-

tion with at least two of the following criteria ascertained during medical exami-

nation by a member of the REACH team: morning stiffness longer than one hour, 

bilateral compression pain in the metacarpophalangeal joints or metatarsophalan-

geal joints, symmetrical presentation, positive family history, non-fitting shoes, non-

fitting rings, pins and needles in fingers, or unexplained fatigue for less than 1 year, 

and, 

2.	 joint complaints exist for less than 12 months with no requirement of a minimum 

duration.

Patients are excluded if:

1.	 complaints are due to trauma/mechanical problems, or

2.	 age is under 16 years old, or

3.	 no written communication is possible in Dutch, English, French or Turkish, or 

4.	 a prior diagnosis of rheumatoid arthritis, spondyl arthropathy, Sjögren’s syndrome, 

systemic lupus erythematosus or juvenile arthritis had been made by a rheumatolo-

gist. 

In this thesis, patients who were sent by general practitioners or rheumatologists for 

inclusion in REACH up to July 2006 were studied. This date was chosen to ensure that 

every study in this thesis will describe the same study population.

Data collection at baseline and during follow-up includes a large array of detailed 

medical examination and self-reported questionnaires. The medical examination in-

cludes medical history, physical examination, laboratory tests, and X-rays. Questionnaires 

Figure 1. Inclusion in the Rotterdam Early Arthritis CoHort (REACH)
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cover, among others, demographic variables, health-related quality of life, employment, 

and psychosocial characteristics. When patients enter the study, they can choose to pro-

vide only limited medical data and/or self-reported questionnaires. 

Cohort studies of persons with early arthritis have previously been set up42-45. One of 

the most distinctive features of REACH compared to earlier studies is the inclusion of 

persons with characteristics indicating inflammatory disease, whereas clinical synovitis 

is not present. As a consequence, persons are included in REACH in an earlier phase of 

disease and with a greater variety of early inflammatory arthropathies. 

4. Outline of this thesis

Following this general introduction, Chapter 2 to 5 will address the first objective of this 

thesis, i.e. the influence of inflammatory joint conditions, individual, and work-related 

factors on health and performance at work. Chapter 6 will focus on the second objective 

of this thesis, i.e. the influence of working conditions on the prognosis of early inflam-

matory joint conditions. 

Chapter 2 gives an overview of the literature on the consequences of rheumatoid 

arthritis for the performance of social roles, including work participation. To gain insight 

in perceived health among persons with early inflammatory joint conditions, Chapter 3 

presents a cross-sectional study on health-related quality of life (HRQOL), and related 

clinical and individual characteristics. In Chapter 4, a cross-sectional study describes the 

occurrence of sick leave in the six months before persons with early inflammatory joint 

conditions seek care. An attempt is made to identify clinical, individual and work-related 

characteristics related to sick leave. Following this study, Chapter 5 presents a longitudi-

nal study with one year of follow-up on predictors of sick leave and productivity loss at 

work. The occurrence of job adaptations due to the inflammatory joint conditions is also 

described in this study. In Chapter 6, a prospective study on the influence of work-related 

factors on the prognosis of early inflammatory joint conditions is presented. Focus is on 

the prognosis of pain, physical functioning, and the number of swollen joints. Chapter 

7 discusses the main findings of the previous chapters within the light of the objectives 

of this thesis. Methodological considerations and recommendations for clinical practice 

and future research are presented. 
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Abstract

Objective. To obtain quantitative estimates of restrictions in participation, i.e., the perfor-

mance of social roles, in patients with rheumatoid arthritis (RA).                        

Methods. Participation categories were selected from the International Classification of 

Functioning, Disability and Health (ICF) (preliminary) Comprehensive Core Set for RA. A 

literature search was performed utilizing PubMed and PsychInfo. Articles were included 

if: (1) performance in at least one of the participation categories was described; (2) pa-

tients with RA were compared to a healthy reference population or their performance 

over time was described; (3) published between 1995 and 2005; and (4) written in Eng-

lish.                                                                                     

Results. Seven participation categories were selected from the Comprehensive Core 

Set for RA, resulting in 50 articles included in the review. Almost all studies focused on 

remunerative employment (n = 30), recreation and leisure (n = 17), or both (n = 3). RA 

patients had an increased risk of being without a paid job compared to well adjusted 

reference groups (absolute difference 4% to 28%, odds ratios 1.2 to 3.4). Restrictions in 

employment occurred already within the early phase of RA and varied greatly among 

studies. Two years after diagnosis, disability benefits increased up to roughly 30% in 

some European cohorts. In the category of recreation and leisure most studies focused 

on socializing (n = 16). Patients with longstanding RA experienced a decrease in social-

izing (range, Cohen’s d, –0.46 to –1.0), but changes over time were minor.                                                                                                             

Conclusion. RA patients experience restrictions in the performance of remunerative 

employment and in recreation and leisure (socializing). Due to the lack of studies, no 

conclusions on other ICF categories describing social roles could be made. 
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Introduction

An important consequence of rheumatoid arthritis (RA) is disability, ranging from limita-

tions in executing a simple task to restrictions in societal roles1-3. Within the framework of 

the International Classification of Functioning, Disability and Health (ICF), disability can 

be described as limitations in “activities” (execution of a task or action) and restrictions 

in “participation” (involvement in a life situation)4,5. Measurement and knowledge of the 

functional consequences of RA have traditionally focused on activities6, e.g., dressing 

and grooming, as assessed by the Health Assessment Questionnaire (HAQ). However, 

there is growing interest in the influence of RA on the performance of social roles, i.e., 

participation, such as in employment7. In this review, participation refers to the social 

roles that individuals have in their current environment. The performance of social roles 

as an outcome measure in RA may drive rehabilitation and treatment, in addition to 

outcomes in the domain of “activities.” 

Participation comprises a broad array of societal functions, and it is not evident which 

areas are (most) important to assess in patients with RA. An important proposition was 

recently introduced with the preliminary RA Comprehensive ICF Core Set of Activities 

and Participation8. This denotes 32 categories of the ICF with which the prototypical 

spectrum of problems in function of RA patients can be described. This preliminary ver-

sion was constructed on the basis of an extensive consensus process among 17 experts 

from 12 countries — 7 physicians specializing in physical and rehabilitation medicine, 7 

rheumatologists, one nurse, one occupational therapist, and one physical therapist. The 

consensus process integrated evidence on relevant ICF categories according to patients, 

a Delphi exercise among experts, and a systematic review on the type of outcome as-

sessments in clinical trials9-11. 

The preliminary Comprehensive ICF Core Set offers a good starting point to assess 

and describe participation in patients with RA, but its application is complicated by 

several factors. First, in the proposed set no distinction is made between “activities” and 

“participation.” In the ICF it is argued that this distinction depends on the needs and 

purposes of a study, and guidelines are provided4. A second factor concerns insight into 

participation restrictions. Although the content of the comprehensive set is currently 

being tested worldwide, no review of the literature with respect to the influence of RA 

on the participation categories included in the set and their sensitivity to treatment and 

prevention has been published yet. Such a review may be very helpful in the process 

of identifying relevant participation categories in particular studies. Third, participation 

categories can be selected from the preliminary set, but little is known about the best 

method to measure these social roles12. 

In order to improve insight into the consequences of RA on participation, the RA 

Comprehensive ICF Core Set was taken as a starting point to select social roles. Interest 
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was focused, not on the occurrence of restrictions in social roles, but on quantification of 

the effect of RA. Thus, the aim of this review is to obtain quantitative estimates of restric-

tions in participation, i.e., the performance of social roles, in patients with RA. 

Methods 

Selection of participation categories from the RA Comprehensive ICF Core Set

The RA Comprehensive ICF Core Set of Activities and Participation was used as a starting 

point8. As the set comprises both activities and participation, a classification method 

proposed by the World Health Organization was applied to select only those categories 

referring to participation, i.e., social roles. 

The classification method applies at the level of the chapters by which activities and/

or participation are described in the ICF. The 9 ICF chapters include: (1) learning and 

applying knowledge, (2) general tasks and demands, (3) communication, (4) mobility, (5) 

self-care, (6) domestic life, (7) interpersonal interactions and relationships, (8) major life 

areas, and (9) community, social and civic life4. According to the classification, chapters 

refer to activities, to participation, or to both. The relevant chapters describing participa-

tion were selected, reflecting the personal view of the authors. From all 9 ICF chapters 

one or more categories were included in the RA Comprehensive ICF Core Set. Through 

the classification method at chapter level, participation categories could be identified. 

Table 1. Number of studies included in this review that describe the selected participation categories

ICF Chapter 
containing 

participation

Categories included in the RA Comprehensive ICF Core Set,
describing participation

Articles describing 
participation 

category
(n= 50)#

(Studies containing 
longitudinal data)

(6) Domestic life - Assisting others (assisting others and being concerned about others’ well-
being)

 1 (1)*

(7) Interpersonal 
interactions and 
relationships

- Family relationships (creating and maintaining kinship relationships)
- Intimate relationships (creating and maintaining close or romantic 
relationships)

 1 (1)*
4 (2)

(8) Major life areas - Remunerative employment (engaging in all aspects of work for payment)
- Work and employment, other specified and unspecified (e.g. illegal 
employment, not unpaid employment)

33 (22)
0 (0)

(9) Community, 
social and civic life

- Community life (engaging in all aspects of community social life)   
- Recreation and leisure (engaging in any form of play, recreational or leisure 
activity)

2 (1)
20 (11)

*: This study contains one measure addressing both categories, # : In 6 studies 2 participation categories were 
described and in 2 studies 3 categories were described.
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Table 1 shows the ICF chapters dealing with participation according to the authors. 

All categories on participation in the RA Comprehensive ICF Core Set were included. 

Categories in the Comprehensive ICF Core Set that the authors considered to represent 

“activities” were excluded, such as activities of daily living comprising writing (Chapter 

1), carrying out daily routine (Chapter 2), using communication devices and techniques 

(Chapter 3), fine hand use, walking, using transportation (Chapter 4), and dressing and 

eating (Chapter 5). The ICF chapter “Domestic life” was thought to represent both ac-

tivities and participation. The category “assisting others” was considered to refer to par-

ticipation, while “acquisition of goods and services,” “doing housework,” and “preparing 

meals” were thought to refer to activities. In total, 7 ICF categories representing social 

roles were selected to guide the extraction of data on social roles. 

Literature study

A literature search for the 7 ICF participation categories was performed in Pubmed and 

PsychInfo. The search terms were “rheumatoid arthritis” in combination with “disability,” 

“handicap,” “participation,” and one of the selected ICF categories or subcategories (Table 

1). Articles were included if: (1) performance in at least one of the selected participation 

categories was described4,12-14; (2) performance of RA patients in social roles was com-

pared with a healthy reference population (cross-sectional studies, longitudinal studies), 

or performance among RA patients was described over time (longitudinal studies); (3) 

the articles were published between 1995 and 2005; and (4) articles were written in 

English.

Longitudinal studies without a reference population were included in this review to 

provide evidence for changes in the performance of social roles over time. Intervention 

studies could also be included, since almost all patients currently receive treatment and 

treatment may affect the impact of RA on social roles. Only studies published between 

1995 and 2005 were included, because treatment and intervention in RA have changed 

considerably in the past decade. 

The literature search identified 350 abstracts, from which 143 articles were retrieved 

for further review. Of these articles, 35 were excluded as they did not assess participa-

tion categories or provided only summary scores from which participation could not ex-

clusively be studied. Due to the lack of a reference population or a description of social 

roles over time, 43 articles were excluded. Other studies were excluded if they reported 

findings for RA patients and non-RA patients (n = 9) or overlapped with studies already 

included (n = 6). In total, 50 articles were included for study. 

In the data extraction procedure, information from all articles was collected for: RA 

population (number, age, sex, diagnostic criteria, disease duration, treatment, type of 

population, selection on work participation/disability, country); reference population 
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(number, selection, adjustment to RA population); study design (cross-sectional/longi-

tudinal, follow-up period, intervention); and measurement of the performance of social 

roles, and performance of social roles by RA patients and reference populations. Data 

extracted on the performance of social roles included the number or percentage of 

persons experiencing (no) restrictions and continuous variables derived from question-

naires. Data extraction was performed by one author (GG) according to a standardized 

format, and extracted data were reviewed by a second author (AB) for consistency and 

completeness. In cases of doubt, data were discussed until agreement was reached (GG, 

AB). 

A distinction was made between studies on early RA (disease duration ≤ 2 years) and 

established RA (disease duration > 2 years). In addition, medical treatment was recorded 

to allow for a treatment effect on the performance of social roles, since the recent intro-

duction of disease modifying antirheumatic drug (DMARD) combination therapy and 

biologicals has had a profound effect on disease prognosis15. Treatment was considered 

to be conservative when a pyramid approach had been used. Treatment was considered 

intensive when a prompt start with DMARD therapy, combination treatment, and/or 

biological therapy was reported16. Studies were judged by 2 authors (GG, JH); in cases of 

doubt, conservative treatment was chosen. 

Findings are expressed primarily as (1) odds ratios (OR), (2) Cohen’s d statistic, and (3) 

percentages. OR as a measure of association was calculated by means of a 2 x 2 table 

with approximate 95% confidence intervals (CI). If the number of subjects in the refer-

ence population was not described, the reference population was assumed to contain as 

many subjects as the RA population in order to calculate the 95% CI. Cohen’s d, reflect-

ing the standardized difference between 2 means, was calculated with d = (M
1
 – M

2
)/

(SD
pooled

). The 95% CI of Cohen’s d was calculated with d ± 1.96*(SD
pooled

/√(n – 1)). If only 

the standard deviation of the RA population was available, this value was taken as the 

SD
pooled

. In order to interpret the relevance of the effect, a Cohen’s d value of 0.2 was 

thought to represent a small difference (–), 0.5 a medium difference (±), and 0.8 a large 

difference (+). In this review a negative Cohen’s d reflects a decreased performance in a 

social role. A similar overview of the relevance of results was done for odds ratios, with 

values ≥ 2.0 considered a large effect (+), values between 1.5 and 2.0 a medium effect 

(±), and odds ratios < 1.5 a small effect (–). 

For all trials, data from different treatment groups within the study population were 

pooled if no significant differences in restrictions in social roles between groups were 

reported. 
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Results

In total, 50 articles were included17-66. Almost all studies focused on remunerative em-

ployment (n = 30) or recreation and leisure (n = 17) or both (n = 3) (Table 1). In 38 out 

of 50 studies patients satisfied the 1958/1987 American College of Rheumatology cri-

teria17,18,21-27,29,30,32,35,38,40-47,49-51,53-58,60-66 and in the remaining studies patients were clinically 

diagnosed (n = 10)20,28,31,33,34,36,37,39,48,59 or satisfied the ICD-9 code (n = 2)19,52. In only 3 stud-

ies did patients receive intensive DMARD treatment34,35,43. 

Studies on paid employment are presented in Table 2 and Table 3, respectively, show-

ing the cross-sectional studies comparing RA patients to reference populations and the 

longitudinal studies on RA patients. Findings with respect to recreation and leisure are 

given in Table 4 and Table 5. 

Remunerative employment

Performance of paid employment or lack thereof was defined in different ways: (1) (not) 

having paid employment, abbreviated as “(no) work”; (2) number of days on work disabil-

ity/sick leave; (3) work productivity; (4) (no) work disability (partial/permanent, official/

self-reported, with or without social benefits); (5) (early) retirement; and (6) work loss 

without benefits. Twenty-three out of 33 studies used a self-constructed questionnaire/

interview to obtain employment data, while others used disability registries17,19,32,42,43,47,50, 

diaries35, the Work Limitation Questionnaire37, or the Activity Enumeration Index33.

In 12 cross-sectional studies the prevalence of not having a paid job was higher in pa-

tients with established RA compared to general population samples17,18,21-23,27,39,54,55,57,65,66 

(Table 2). The absolute difference ranged from 4% to 28%, and overall odds ratios ranged 

from 1.2 to at most 3.4, when RA patients were compared to adjusted subgroups from 

the general population (n = 8)17,18,21,22,55,57,65,66. Odds ratios were somewhat higher and 

more variable when RA patients were compared to less comparable reference groups 

(absolute differences between 13% and 43%, range of OR 1.9–8.4), such as reference 

groups selected on being healthy27,39,54 or patients’ caregivers23.

Decreased employment (OR 2.0–2.7) was mirrored by (partial) work disability in 5 stud-

ies (absolute difference 11% to 52%, OR 2.5–33.1)17,18,22,55,57. The risk of unemployment 

seemed to be higher among RA patients in older age groups (n = 4)22,44,55,66, although 

one study65 did not support this observation. Chorus, et al21 described an increased risk 

of unemployment with increasing disease duration, which achieved significance from 6 

years of RA onwards. 

Nine longitudinal studies described that work participation was already restricted in 

the early phase of RA (Table 3)17,18,29,30,32,35,41,50,63. The proportion of patients with early RA 

who were employed was reduced by about one-third during the first 2 years of follow-up 

in 3 studies29,30,35, and another study found that the highest decline in work participation 
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took place during the first years of RA18. After 2.5 to 6 years, 40% to 53% of the employed 

patients had stopped working18,40,41,63. A study on patients with longstanding RA found 

that employment decreased at a constant rate44. Four out of 6 studies with detailed data 

on work disability over time described that the increase in work disability was highest 

during the early phase of RA18,32,50, or that work disability was already remarkably high at 

study onset26. The prevalence of officially registered work disability was 31% after one 

year according to one study32, and was 23% and 29% after 2 years in 2 other European 

studies17,50. In the established phase of RA, official disability benefit prevalences ranged 

from 30% to 72% after 5 years17,32,50. In contrast, a study by Wolfe, et al62 in the USA re-

ported a much lower registered work disability, as only 25% of the RA patients received 

benefits after 11 years of RA. 

In addition to employment status, more refined measures of work participation have 

been used. A large proportion of RA patients experienced sick leave during the early 

phase of RA, and sick leave prevalences of 53% and 82% were reported after one year of 

followup30,41. In addition, patients with established RA reported more days of sick leave 

than the general population (46 days vs 11 days, respectively)22. One study found a de-

crease in work productivity and an increase in days missed from work in patients with 

established RA over a 6-month period, but this was not accompanied by an increased 

loss of employment37. 

Early intensive medical treatment for 2 years resulted in significantly fewer days lost 

due to sick leave and work disability compared to conservative treatment after 5 years 

in the FIN-RACo study43. The COBRA study (short-term intensive treatment), however, 

did not report a significant effect on absenteeism during the first year of follow-up of 

patients with early RA35. One observational study on patients with established RA receiv-

ing biological therapy for more than one year showed that work capacity and sick leave 

days did not deteriorate over a one-year period34. 

In summary, the performance of paid employment was restricted in RA patients 

compared with reference populations. Paid employment decreased and work disability 

increased from the early phase of RA onward. Intensive treatment may positively affect 

work participation. 

Recreation and leisure

In the ICF category “recreation and leisure,” performance in “socializing” was studied 

most frequently (16 out of 20 studies; Tables 4 and 5)20,23-25,27,28,31,36,42,46,49,51,53,59,60,64. Social-

izing consisted of engaging in informal or casual gatherings with others, such as visiting 

friends or relatives or meeting informally in public places4. Instruments used to measure 

socializing were: (1) the Medical Outcomes Study Short-Form General Health Survey (SF-

36) — social function20,23,36,51,53,59,60,64; (2) Arthritis Impact Measurement Scales 2 (AIMS2) 

— social activities25,46,49; (3) Social Network Delineation Questionnaire (SNDQ) — total 
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Table 4. Cross-sectional studies of recreation and leisure in RA patients compared to reference populations

Author, 
country 

RA population Measu-
rement 

Reference 
population

(Calculated) restrictions in 
recreation and leisure

compared to reference population

Selection Disease 
duration

(yr)a

N   
(%F)a

Age
(SD)a

[Score RA patients]                                                                                           Relevance

(60) 
UK

Population 
based

   5.5 (5.2-
5.9)h

302
(67)

60 SF-36 GPb Social functioning in RA= 75% reference 
score [75]

na

(20) 
UK

Hospital 
based

6 (1.5-
12) h

83
(56)

58h SF-36 GPb d (social functioning)= -1 [52] +

(53)
USA

Hospital 
based 

6.8 (8.3) 438
(73)

54
(12)

SF-36 GP Social functioning in RA= 71% reference 
score [60]

na

(23) 
BR

Hospital 
based

8.3 (5.4) 62 
(89)

46 SF-36 N= 62e d (social functioning)= -0.92 [59] +

(51) 
NO

Hospital 
based

12.9 944
(79)

62 SF-36 GPb d (social functioning) = -0.63 [67]j ±

(59)
USA

Hospital 
based

14.2 (9.5) 43
(63)

57
(12)

SF-36 GP,
Patients’ 
partners

d (social function vs. GP): -0.46 [71]
d (social function vs. partners): 
M: -0.51, F: -0.33

-

(36) 
AUS

Hospital 
based

15.6 (9.9) 81 
(80)

58
(11)

SF-36 GPi d (social function): - 0.48 [71] -

(46) 
NL

Hospital 
based

19.0 (11) 231 
(62)

64
(12)

AIMS2 N= 131b d (social activities): -0.75 [5.6] ±

(27)
NO

Hospital 
based

20 (10) 264 
(100)

57
(11)

SNDQ N= 61b,c d (total network size): -0.37 [15]
 

-

(39) 
CAN

Hospital 
based 

≥ 1 128 50
(12)

Diary N= 124b,c d (time spent with leisure): 0.03 [38 hr/
wk]
d (time spent with valued+ competent 
leisure): -0.42 [9.4 hr/wk] 

-

(33) 
USA

Hospital 
based

- 381 ≥50 AEI N= 147b OR parties, trips, vacation: 0.94 [80%]
OR cultural leisure outside home: 0.60 
[72%] 
OR sedentary leisure in home: 1 [99%]

-
+

-

See Tables 2-3 for abbreviations, i: adjustment made for age, b: adjustments made for age and sex, h: median 
(interquartile range), j: data reflect Cohen’s d after adjusting RA population to reference population of age 60 (57%F), 
c: reference population selected on being healthy, e : reference population are caregivers of RA patients, SNDQ: Social 
Network Delineation Questionnaire, AEI: Activity Enumeration Index, na: not applicable, AUS: Australia.
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Table 5. Longitudinal studies of recreation and leisure in RA patients

Author,  
country

RA population Measure-
ment

Follow- 
up 
(yr)

(Calculated) changes in recreation and leisure
between baseline and follow-up

Selection Disease 
duration

(yr)a

N
(%F)a

Age 
(SD)a

[Baseline score of RA patients]                    Relevance

(25) 
AUS

Hospital 
based

2.8 (2.5) 81
(100)

42 (11) AIMS 1 Social activity: +7%  [4.1] na

(24) 
NL

Hospital 
based

3.5 (2.1) 59
(71)

54 (12) IRGL 1 d (social network size): 0.10 [1.7] -

(53)
USA

Hospital 
based 

6.8 (8.3) 438
(73)

54 (12) SF-36 1 Change in score of SF-36 social 
functioning:
   placebo: 0 (68) 
   leflunomide group: +9.8 (68) 
   MTX group: + 7.7 (68) 

na

(48) 
CHN

Hospital 
based

7.1 (9.8) 45
(87)

51 (13) Question-
naire of 

Weinberger

9 mo d (exercise in intervention group): 0.89 
[5.4]
d (exercise in control group): -0.39 [5.3]

+

-

(64)
USA,
CAN

Hospital 
based

11 (10) 691
(73)

55
(20-90)

SF-36 3 mo d (social function placebo): -0.11 [57]k

d (social functioning 2xday 500 mg 
naproxen): 0.15 [60]k

d (social functioning 2xday 200 
celecoxib): 0.36[55]k

-
- 

-

(31)
UK

Hospital 
based

11 96 22-84 DRP 3 mo d (social activities)= -0.16 [4.8] - 

(38)
SE

Hospital 
based

12 (10) 96
(88)

55 (12) Q 1 No decrease in problems with hobbies
Frequency exercise (times/wk): +7% [1.4]

na 

(28) 
NO

Hospital 
based

20 (10) 161
(100)

57 (11) SNDQ
SSQT

 18 (4) 
mo

d (total network size): 0.02 [15.4]k 
d (social companionship): no changek 

-
-

(49) 
SE

Population 
based

69%>10 66
(74)

- AIMS 5 d (social activities): -0.11 [3.7] - 

(42) 
FI

Hospital 
based, 
work at 
study 
onset

- 26
(-)

- PDI 6 mo d (social activity): -0.18 [32]
d (recreation): 0.20 [48]

-
-
 

(33)
USA

Hospital 
based

- 381
(-)

≥50 AEI 5
   Ref: 

N= 47b

Difference RA and reference 
  Recreation (parties/trips/vacation):               
     -7% [-14%]g

  Cultural leisure outside home: 
     -4% [-16%]g

  Sedentary leisure in home: 
     -1% [-2%]g

na

See Table 2-3 for abbreviations, k: data of other treatment group(s) not shown, g: score between brackets reflects the 
difference between score at baseline and follow-up in RA patients, IRGL: Impact of Rheumatic Diseases on Health 
and Lifestyle Questionnaire, DRP: Disease Repercussion Scale, SNDQ: Social Network Delineation Questionnaire, 
SSQT: Support Questionnaire for Transactions, PDI: Pain Disability Index, AEI: Activity Enumeration Index, CHN: China.
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network size27,28; (4) Impact of Rheumatic Diseases on Health and Lifestyle questionnaire 

(IRGL) — social network24; (5) Disease Repercussion Scale (DRP) — social activities31; (6) 

Pain Disability Index — social activity42; and (7) the Support Questionnaire for Transac-

tions (SSQT) — social companionship28. 

Nine cross-sectional studies found that patients with established RA reported reduced 

socializing compared to reference populations20,23,27,36,46,51,53,59,60 (Table 4). In 6 studies Co-

hen’s d ranged from –0.46 to –1 when participation was assessed by the SF-36 (differ-

ence 11 to 27 points) or AIMS2 (difference 0.94 points), generally indicating medium to 

large restrictions20,23,36,46,51,59. 

Six longitudinal studies indicated that socializing did not change remarkably in pa-

tients with established RA during a follow-up period of 3 months to 5 years24,25,28,31,36,42,49 

(Table 5). In 5 out of 6 studies Cohen’s d ranged from –0.18 to 0.02, indicating only small 

changes in socializing. Two studies suggested that restrictions in socializing might be 

reduced using conservative treatment53 and nonsteroidal antiinflammatory drugs64 in 

patients with established RA. 

In summary, performance in the subcategory “socializing” was restricted when compared 

with reference populations in cross-sectional studies. In studies describing socializing in 

patients with established RA over time, however, socializing remained relatively stable. 

Four out of 20 studies described recreation and leisure in more general terms in 

established RA. Recreation and leisure was measured by the Pain Disability Index — 

recreation42, the Activity Enumeration Index33, a diary39, and a self-constructed ques-

tionnaire38. Two longitudinal studies suggested that changes in recreation and leisure 

of patients with established disease were small38,42. However, one study observed that 

active recreational activities outside the house were restricted and decreased more in 

RA patients over a 5-year period, but sedentary leisure activities in the house were not 

restricted, compared to the reference group33. Further, a cross-sectional study found 

that RA patients spent less time with satisfactory leisure (d = –0.42)39. 

Discussion

This study clearly showed that patients with RA experience restrictions in participation, 

i.e., the performance of social roles, in daily life. Most notably, the performance of remu-

nerative employment was restricted in patients with early RA and established RA. Evi-

dence for restrictions in socializing, a subcategory of recreation and leisure, was found 

for patients with established RA. Indications exist that restrictions in paid employment 

can be reduced by intensive treatment. Due to the lack of studies on other participa-

tion categories selected from the preliminary RA Comprehensive ICF Core Set, we could 

make no conclusions on the occurrence and full extent of restrictions. 
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It should be stressed that the RA Comprehensive ICF Core Set was used in this study 

as a starting point for identification of relevant categories of participation and subse-

quent search for articles to be included in the review. Our findings therefore depend 

on the authors’ opinion of what may represent participation. A small difference in in-

terpretation of the concept of participation would have resulted in slightly different 

results. In addition, the overview of quantitative estimates of restrictions in social roles 

we present cannot be interpreted as a validation study of the Comprehensive Core Set. 

Some limitations should be considered with respect to this review. Key words, titles, 

and abstracts of useful articles may not always suggest that the consequences of RA in 

the domain of participation were measured. Although it is possible that we therefore 

missed some useful studies, we believe this will not substantially affect the essence of 

our findings. In addition, studies containing useful information may not be described in 

this review as a result of the restrictions we imposed with respect to the design of the 

study, and because findings had to reflect the participation categories of interest and no 

other participation categories or activities. We are confident that these relatively strict 

measures provided the best insight in the selected social roles. It must be acknowledged 

that considerable heterogeneity in measurement methods was present. For example, 

social function as assessed by the SF-36 differs from questions on the number of persons 

in the social network (IRGL). Similarly, officially recognized work disability may underes-

timate the effect of RA on employment and is often not reciprocal to paid employment. 

The quality of the reference groups differed between studies and the choice of the refer-

ence group influenced the observed differences in participation. Given the differences 

in definition and measurement of social roles, we did not attempt a formal meta-analysis 

on the overall effect of RA on social roles. This review focused on describing observed 

differences and not on their statistical significance. The reason is that some confidence 

intervals may have been very wide due to lack of information on the number of subjects 

in the reference group. Moreover, only 2 out of 30 longitudinal studies included a refer-

ence group. In all other longitudinal studies, it therefore remained unclear which part of 

the changes in the performance of social roles could be ascribed to RA and which part 

would also appear among aging healthy subjects. Further, longitudinal studies includ-

ing only patients employed at study onset might have underestimated the overall influ-

ence of RA on employment, as these studies only focused on patients that succeeded 

in remaining employed until study onset. Finally, the amount of information that was 

equally and systematically described in studies was limited. Therefore, it was not pos-

sible, for example, to summarize time trends.

We found that paid employment was the most frequently studied social role in out-

come and intervention studies of RA. From a patient’s perspective, employment is valued 

as an important outcome69. A considerable proportion of RA patients experienced sick 

leave, quit their employment, or became work disabled during the first few years of RA. 
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Thus, from the very early phase of RA onward, there is a need for preventive measures 

and intervention to maintain participation in this social role. Measures should include 

medical treatment, but also interventions at work, such as adaptations in the workplace 

or adjustments of job activities70.

In accord with findings of our review, paid employment has been integrated in the 

brief RA ICF Core Set8. OMERACT 7 has recognized employment as the main outcome 

measure in the domain of participation, but did not recommend that it be routinely 

included in clinical trials yet. Our findings strongly support that if consequences of RA 

are assessed for the ICF domain of “participation” in outcome and intervention studies, 

work participation is one of the first outcomes of choice. Several measures are available 

to assess remunerative employment. Employment can best be assessed with refined 

measures such as work disability days and work productivity (e.g., the Work Limitation 

Questionnaire)71. These measures provide more insight into participation and are more 

sensitive to change than the crude employment status35,43. In addition to insight into the 

performance of a social role, assessment of paid employment provides the possibility of 

determining the indirect costs of illness to society, and can be used in cost-effectiveness 

analyses of treatment strategies. 

The proportion of RA patients experiencing work restrictions over time differed across 

countries. The higher proportion of RA patients experiencing work restrictions in The 

Netherlands and Finland compared to the USA may be partly explained by differences 

in the social benefits system (which is considered an environmental factor in the ICF). A 

recent study by Chung and colleagues confirmed the influence of the accessibility of dis-

ability benefits on work disability72. In ankylosing spondylitis, it has also been described 

that more favourable disability benefits probably result in greater work disability73. The 

influence of environmental factors on employment status complicates comparisons 

among RA patients in different countries and in different time periods. However, work 

productivity may be more comparable among studies than employment status. 

After paid employment, socializing, a subcategory of recreation and leisure, was most 

frequently studied in RA patients. RA patients value the performance of recreation and 

leisure in general as important69,74,75. Neither this category nor its subcategory, socializing, 

has been included in the brief ICF Core Set and the OMERACT core set. However, a large 

proportion of the RA patients is either above employable age, chooses not to have a paid 

job, or is permanently work disabled. Additional measurement of socializing may there-

fore be of interest in all outcome and intervention studies assessing the consequences of 

RA in the domain of participation. Socializing can be assessed by the well known generic 

SF-36 (social functioning) instrument or the disease-specific AIMS2 (social activities), both 

of which are often used in patient research. However, these outcome measures were not 

designed to assess the performance of social roles within the framework of the ICF. More 

appropriate questionnaires can probably be expected in the near future. 
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The restrictions in the subcategory socializing and in recreation and leisure in general 

did not show a dramatic deterioration over time. This could be due to the long disease 

duration of subjects in the selected studies or the relatively short follow-up periods. 

However, it also seems likely that RA patients may adapt their needs to their capacities, 

and hence present a relatively stable situation. This was supported by the fact that the 

performance of sedentary recreation remained stable, while the performance of specific 

types of active recreation, requiring more adaptation, decreased. Socializing may be 

influenced by medical treatment. A recent study described in abstract format found that 

social functioning improved in patients receiving intensive treatment as measured by 

the SF-3676. Unfortunately, none of the reports included in this review studied recreation 

and leisure in patients with early RA.

Five out of 7 participation categories that we selected from the preliminary RA Com-

prehensive ICF Core Set were seldom studied, and therefore no conclusions on the oc-

currence of restrictions can be made. Findings were not described in detail since they 

cannot easily be combined15,33,42,45,56,59,61. Generally, it is not feasible to routinely assess all 

7 ICF categories in the domain of participation among patients with RA. To date, only 

evidence of restrictions in the performance of employment and of socializing exists. 

Future studies are needed for more insight into which selection of social roles is of the 

most interest during different stages of life of patients of RA, and in how these social 

roles can best be measured.

Intensive medical treatment aiming at remission has been shown to influence the con-

sequences of RA in the ICF domains of “body function and structure” and “activities”15,77. 

There are indications that early intensive treatment may also positively affect work partici-

pation (FIN-RACo43). However, this effect may not be achieved with short-term intensive 

treatment (e.g., 6 months) (COBRA) and/or short followup35. When intensive treatment 

enhances work participation, this would add to the cost-effectiveness, and hence would 

support the availability of the treatment. It is to be expected that more studies on the 

effect of intensive treatment on participation will be performed in the near future. 

In summary, patients with RA experience restrictions in the performance of social 

roles, i.e., in remunerative employment and in recreation and leisure (socializing). In-

tensive treatment may reduce restrictions in employment. Our findings in this review 

support the inclusion of at least work characteristics and a measure of socializing (e.g., 

the generic SF-36) in outcome and intervention studies examining the consequences of 

RA in the ICF domain of participation. 
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Abstract

Objective. To identify demographic and psychosocial characteristics associated with 

health-related quality of life (HRQOL) in patients with early inflammatory joint com-

plaints.

Methods. In this cross-sectional study, patients had inflammatory joint complaints for 

less than 12 months. Data were collected on clinical characteristics, demographics, 

lifestyle, behavioural coping, perceived health control, and social support. HRQOL was 

assessed by 8 dimensions of the Medical Outcome Study Short Form-36 Health Survey. 

Multiple regression analysis was used to determine the associations between clinical, 

demographic, lifestyle, and psychosocial characteristics with HRQOL.

Results. In total, 359 patients were included, of which 24% were classified as RA, 34% 

as mono- or oligo-poly arthritis, and 42% as inflammatory joint complaints without 

clinical synovitis. Among all patients, the health dimensions physical function, physical 

role functioning, and bodily pain were most affected. The diagnostic group, erythrocyte 

sedimentation rate, disease duration, and comorbidity explained 4%–9% of the variance 

in HRQOL dimensions, whereas the combined demographic and psychosocial charac-

teristics explained an additional 21%–29% of HRQOL. HRQOL was negatively associated 

with younger age, lower education, non-Dutch origin, passive behavioural coping with 

pain, lower perceived health control, and low social support. Passive behavioural coping 

with pain had the strongest association with HRQOL.

Conclusion. In patients with early inflammatory joint complaints, HRQOL was associated 

more strongly with personal characteristics than with clinical characteristics. From the 

time of onset of complaints onwards, physicians should take psychosocial factors and 

demographics into account to obtain an optimal disease outcome. 
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Associations between demographic and psychosocial factors and HRQOL

Introduction

Patients with inflammatory joint complaints often present with comparable clinical 

signs and symptoms, despite different underlying pathologies and prognosis. Health-

related quality of life (HRQOL) and restrictions in function differ among patients from 

disease onset onwards1. Because clinical characteristics that are targeted by physicians 

during treatment cannot fully explain differences in HRQOL2,3, other characteristics must 

play a role. Since one of the main goals of treatment is to maintain an optimal HRQOL4, 

insight into these characteristics is important for disease management. According to the 

model of the International Classification of Function, Disability and Health (ICF), HRQOL 

is influenced by both clinical characteristics and personal and environmental factors.                    

Personal factors include demographic, lifestyle, and psychosocial characteristics5. In pa-

tients with longstanding RA, reduced health status has been related to older age, female 

sex, lower education level6, low socioeconomic status7, unemployment6,7, and a variety 

of psychosocial characteristics including low perceived health control8, low self-efficacy 

in handling the disease8,9, passive behavioural coping10,11, and low social support10,12. 

Since most research has studied patients with longstanding rheumatoid arthritis (RA), it 

is largely unknown whether these demographic and psychosocial characteristics already 

exert their influence on health during the early phase of inflammatory joint complaints. 

Moreover, it seems that the demographic and psychosocial factors related to reduced 

health in patients with RA are generic factors related to health in a broad spectrum of 

rheumatic diseases8,13. However, similarities in the association between demographic 

and psychosocial characteristics, and health among diagnostic groups, have been stud-

ied insufficiently. 

Better insight into the demographic and psychosocial characteristics determining 

HRQOL in patients with early inflammatory joint complaints can influence the choice 

of treatment and possibly improve prognosis. Of particular interest are characteristics 

that are amenable to change. In addition, insight into the personal characteristics de-

termining HRQOL may provide knowledge about which patients seek medical care in 

an early phase of complaints14. The purpose of this cross-sectional study was to identify 

demographic and psychosocial characteristics associated with HRQOL in patients with 

early inflammatory joint complaints.

Methods 

Study population 

Our cross-sectional study presents the first baseline assessments of the Rotterdam Early 

Arthritis CoHort (REACH). REACH is an ongoing inception cohort study with 4 years of 
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follow-up. REACH aims to study the etiopathogenesis, diagnostic strategies, and out-

come of patients with inflammatory joint complaints of less than 12 months’ duration. 

General practitioners and rheumatologists (1 university hospital, 2 general hospitals) in 

the greater area of Rotterdam invited patients to participate in REACH from July 2004 

onwards. Data collection includes a large array of detailed medical examinations and 

questionnaires. When patients enter the study, they can choose to provide only limited 

medical data and/or self-reported questionnaires. For the present study, data were avail-

able for patients who were sent by general practitioners or rheumatologists for inclusion 

in this study up to July 2006. This time period was chosen to ensure follow-up studies 

would include the same study population. 

General practitioners selected patients with arthritis in at least one joint or patients 

experiencing complaints in at least 2 joints without synovitis. The general practitioners 

ascertained that complaints existed for less than 12 months and were not due to trauma/

mechanical problems. In addition, subjects had to be older than age 16 years. During an 

interview by telephone and subsequent medical examination by a rheumatologist, the 

inclusion criteria were verified. Patients were included if (1) joint complaints existed for 

less than 12 months with no requirement of a minimum duration; and (2) arthritis in 

at least one joint or complaints in at least 2 joints in combination with at least 2 of the 

following criteria ascertained during medical examination by a member of the REACH 

team: morning stiffness longer than 1 hour, bilateral compression pain in metacarpo-

phalangeal or metatarsophalangeal, symmetrical presentation, positive family history, 

non-fitting shoes, non-fitting rings, “pins and needles” in fingers, or unexplained fatigue 

for less than 1 year; and (3) complaints predominantly present in the morning and at 

night that improve with movement. Patients were excluded if (1) complaints were due 

to trauma/mechanical problems, (2) age was under 16 years, (3) no written commu-

nication was possible in Dutch, or (4) a prior diagnosis of RA, ankylosing spondylitis, 

Sjögren’s syndrome, systemic lupus erythematosus or juvenile arthritis had been made 

by a rheumatologist before inclusion in this study.

For patients visiting rheumatologists directly, a similar verification procedure was 

applied. For all patients enrolled through general practitioners or rheumatologists, a 

rheumatologist set the diagnosis. 

At the end of July 2006, notification to 586 patients was given by general practitio-

ners (n = 251) and rheumatologists (n = 335) (Figure 1). In total, 166 patients did not fulfil 

inclusion criteria during the interview by telephone (n = 54) or the medical examination 

(n = 68), or were lost before actual inclusion (n = 44). Patients lost before actual inclusion 

were significantly more often male compared to participants (39% vs 27% male), but no 

differences in age existed. After inclusion, 61 out of 420 patients (15%) were excluded 

from the current study due to incomplete data collection (5%, n = 19) or as a result of 

the patient’s choice at entry to the study to provide only limited medical data and/or 



45

Associations between demographic and psychosocial factors and HRQOL

questionnaires (10%, n = 42). The age and sex of these patients was not significantly 

different from the study population. Therefore, 359 patients were eligible. This study was 

approved by the ethics committees of the 3 participating hospitals. All patients gave 

written informed consent.

Measurements

Clinical characteristics 

Patients with inflammatory joint complaints were classified into 3 mutually exclusive 

diagnostic groups based on the diagnosis made by a rheumatologist: (1) definite or 

probable RA, (2) specified or nonspecified mono- or oligo/poly- arthritis, non-RA, and 

(3) inflammatory joint complaints without apparent synovitis. Swollen joint count (SJC; 

44 joints) was assessed and categorized into no synovitis, 1–2 swollen joints, and 3 or 

more swollen joints. Since diagnostic group and SJC were strongly related (r = 0.66), 

only diagnostic group was included in the statistical analysis. Erythrocyte sedimenta-

tion rate (ESR, mm/h) was measured and classified into low (< 10 mm/h), intermediate 

(10–25 mm/h), and high (> 25 mm/h) on the basis of tertile scores. ESR values were 

regarded as absent if measured more than 2 weeks before/after physical examination 

(n = 39). The duration of inflammatory complaints was defined as the period between 

symptom onset and medical examination. Based on the median number of weeks since 

complaint onset, disease duration was classified as short or long. A broad range of co-

morbidities was ascertained, including lung disease, cardiovascular diseases, diabetes 

Figure 1. Inclusion of patients with early inflammatory joint complaints
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*: Patients were included in REACH if (1) joint complaints existed for less than 12 months, and (2) arthritis in at least 
one joint or complaints in at least 2 joints in combination with other factors indicating inflammatory complaints 
was ascertained (see text).
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mellitus, cancer, gastrointestinal diseases, kidney diseases, diseases of the gall bladder 

and liver, diseases of the thyroid gland, neurological diseases, and psychiatric disease. If 

one or more comorbidities existed, patients were classified as having a comorbid condi-

tion (yes/no).

Demographic characteristics and lifestyle

Patients were questioned about their age, sex, and ethnicity. Ethnicity was defined by 

country of birth of the mother if both parents were born abroad or by country of birth 

of the parent that was born abroad15. Two categories were made, e.g., Dutch citizens (no 

parent born abroad) and non-Dutch citizens (at least one parent born abroad). Education 

according to the highest level attained was categorized as low (≤ 9 yrs: primary school, 

lower and intermediate secondary schooling or lower vocational training), intermediate 

(10-14 yrs: higher secondary schooling or intermediate vocational training), and high 

(≥ 15 years: higher vocational training or university). Employment status was defined 

as having paid employment (yes/no). Marital status was ascertained, and patients were 

classified as living alone or living with others. 

Body mass index was calculated by weight in kilograms divided by the square of the 

height in meters and categorized into normal (< 25 kg/m2), overweight (25–30 kg/m2), 

and obese (> 30 kg/m2). Smoking was expressed by current smoking status (yes/no). 

Psychosocial characteristics

Behavioural coping was assessed by 2 scales of the Coping of Rheumatic Stressors (CORS) 

questionnaire. The scale “decreasing activities to cope with pain” was measured by 8 

items on a 4-point scale (seldom or never, sometimes, often, very often) and similarly 

the scale “pacing to cope with limitations” was measured by 10 items. Sum scores were 

computed that ranged from 8–32 and 10–40, respectively. A higher sum score indicates 

more frequent use of the coping strategy. Both scales have good internal consistency 

and high test-retest reliability16-18. In our present study, Cronbach’s alpha for decreasing 

activity to cope with pain was 0.86, and Cronbach’s alpha for pacing was 0.92. Since both 

scales were highly correlated (r = 0.77), only “decreasing activities to cope with pain” was 

included in the statistical analysis as it was considered to be most relevant in patients 

with early joint complaints11,17.

Perceived control over health outcomes was measured by the Multidimensional 

Health Locus of Control Questionnaire (MHLC). The MHLC assesses 3 different dimen-

sions of perceived health control by means of 3 scales (Cronbach’s alpha 0.68 to 0.78). 

The “internal” scale reflects the belief that people are personally responsible for their 

own health, the “physician” scale reflects that a physician is responsible for one’s health, 

and the “chance” scale reflects the belief that health depends on chance, luck, or fate. 

Each scale contains 6 statements with answers on a 6-point scale (strongly disagree to 
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strongly agree)19,20. The subscale scores range from 6 to 36, with a higher score indicat-

ing that a patient’s belief is stronger in the particular health locus of control. The scales 

are not opposite ends of the same spectrum, and it is possible to have, for example, 

both internal and physician beliefs about health status at the same time. In this study, 

correlations among the subscales were low (r = 0.01–0.33), and Cronbach’s alpha was 

0.49 to 0.76.

Social support was assessed by a subscale of the Inventory for Social Support (ISB), 

which is part of the Impact of Rheumatic Diseases on General Health and Lifestyle ques-

tionnaire. The subscale reflects the perceived availability of emotional and instrumen-

tal support and has a documented reliability of Cronbach’s alpha of 0.8810,21. The scale 

consists of 5 items with answers on a 4-point scale (almost never, sometimes, regularly, 

often) and the sum score ranges from 5 to 20, with higher scores indicating that more 

social support is experienced (Cronbach’s alpha 0.90). Due to the highly skewed distribu-

tion of this scale, the sum score was categorized into 2 categories based on the median 

score (low/high). 

The correlations among the psychosocial factors reducing activity in order to cope 

with pain, perceived health control, and social support were low (Spearman r = 0.00 to 

0.35).

Health-related quality of life

HRQOL was assessed by the Medical Outcome Study Short Form-36 Health Survey (SF-

36). The SF-36 is a generic 36-item questionnaire covering 8 dimensions: physical func-

tioning (PF), physical role functioning (PR), bodily pain (BP), general health (GH), vitality 

(VI), social functioning (SF), and mental health (MH)22,23. From the 8 separate dimensions 

of the SF-36, component summary scores were calculated to provide a global measure 

of physical (PCS) and mental (MCS) functioning. The 8 dimensions and 2 summary scores 

may range from 0 to 100, and a higher score indicates a better HRQOL. In order to evalu-

ate the HRQOL among patients in the study population, a comparison was made with a 

random sample from the Dutch general population24. Due to a strong ceiling effect, the 

dimensions emotional role functioning and physical role functioning were not included 

in the statistical analysis.

Statistical analysis

Differences between continuous variables were tested with the unpaired Student t-

test and differences among frequencies with the chi-square test. Associations between 

continuous variables and between variables on an ordinal scale were studied with, re-

spectively, Pearson correlation and Spearman rank correlation coefficient. The level of 

statistical significance was defined as p ≤ 0.05. The internal consistency of measurement 

scales was expressed by Cronbach’s alpha. 
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Multiple linear regression analysis was conducted to determine the associations be-

tween clinical, demographic, lifestyle, and psychosocial characteristics, with 6 subscales 

of the SF-36 and the 2 component summary scores. The following procedure was ap-

plied to identify characteristics associated with each scale of the SF-36. First, 6 blocks 

of interrelated variables were defined: (1) the demographic characteristics age, sex, and 

ethnicity; (2) education and employment status; (3) clinical characteristic diagnostic 

group, ESR, duration of complaints, and comorbidity; (4) lifestyle factors smoking and 

body mass index; (5) behavioural coping with pain and perceived health control; and 

(6) social support and marital status. The analysis started with multivariate regression 

models within each block to determine which independent variables in each block of 

interrelated determinants were of interest to consider in the final model. Variables with 

a p value ≤ 0.20 were selected for further investigation. Subsequently, starting with the 

variables selected in the previous step, final multivariate regression models were con-

structed. In the final regression models with scales of the SF-36 as dependent variables, 

independent variables with a p value ≤ 0.05 for at least one scale of the SF-36 were 

retained in all models, as well as age and sex by default. In order to compare the influ-

ence of variables with a different scale, standardized regression coefficients were also 

calculated, expressing the influence of a shift of one standard deviation in the scale of 

the variables on the outcome of interest. 

All statistical analyses were performed with the statistical package SPSS 11.0 for Win-

dows.

Results

Table 1 describes the characteristics of 359 patients with early inflammatory joint com-

plaints. About 24% of the study population was diagnosed as RA (n = 86) and 35% (n= 

124) was classified as (non-RA) arthritis. In 39 out of 124 patients (31%) with non-RA 

arthritis, monoarthritis was found, in 62 patients (50%) oligoarthritis, and in 23 patients 

(19%) polyarthritis. Patients classified as having inflammatory joint complaints without 

clinical synovitis (n = 149) were diagnosed with arthralgia/myalgia (n = 49), inflamma-

tory joint complaints without clinical synovitis, without further specification (n = 47), 

osteoarthritis (n = 37), and others (n = 16). Diagnostic group was strongly associated 

with swollen joint count (r = 0.66). At least one comorbidity was present in 50% of the 

patients. Cardiovascular (24%) and respiratory disease (11%) were the most prevalent.

Figure 2 presents the scores on the subscales of the SF-36. Compared to the Dutch 

reference population, patients experienced notably worse physical function, physical 

role functioning, and bodily pain. For physical role functioning, 44% of the patients re-

ported the minimum score of 0, whereas 61% of the patients reported the maximum 
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score of 100 for emotional role functioning. The interrelations among the subscales 

physical functioning, pain, general health, vitality, social functioning, and mental health 

were 0.30 to 0.62, with the lowest association between bodily pain and mental health (r 

= 0.30) and the highest association between vitality and social functioning (r = 0.62). The 

correlation between physical functioning and bodily pain was 0.59. 

In Table 2 the associations of the SF-36 with blocks of interrelated clinical, demograph-

ic, lifestyle, and psychosocial characteristics are given. Physical function was 15.7 points 

worse in patients with high levels of ESR, and score for bodily pain was 9.3 points worse. 

Table 1. Characteristics of patients with early inflammatory joint complaints (n= 359)

Characteristics Rheumatoid 
arthritis

(n= 86)

(Non-RA) arthritis, 
specified and non-

specified 

(n= 124)

Inflammatory 
joint complaints 
without clinical 

synovitis 
(n= 149)

Clinical factors
   Duration of complaints, wks, median (IQR)
   Swollen joint count, 44 joints, median (IQR)
   ESR, mm/hr, median (IQR)
   Comorbidity, %
Demographic factors
   Age, yrs, mean (SD)
   Female, %
   Non-Dutch citizens, %
   Education, %
      Low
      Intermediate
      High
   Paid employment, %
   Marital status, % living alone
Life style 
   Smoking, %
   BMI, %
      Normal (<25 kg/m2)
      Overweight (25-30 kg/m2)
      Obese (>30 kg/m2)
Psychosocial factors
   Decreasing activities to cope with pain (8-32), mean (SD)
   Pacing to cope with limitations (10-40), mean (SD)
   Perceived health control (6-36), mean (SD)
      Intern 
      Physician  
      Chance  
   Social support (5-20), median (IQR) 
Health-related Quality of Life (0-100), mean (SD)
   Physical functioning
   Physical role
   Bodily pain
   General health
   Vitality
   Emotional role
   Social functioning
   Mental health
   Physical component summary score
   Mental component summary score

16 (17)
4.0 (6.5)
25 (27)

49%

53 (14)
72%
22%

58%
27%
15%
56%
13%

30%

41%
36%
23%

15.8 (5.0)
22.8 (7.1)

20.1 (4.5)
20.7 (4.1)
20.0 (4.6)
17.0 (8.0)

56 (24)
28 (36)
39 (19)
53 (18)
56 (20)
63 (43)
70 (26)
71 (19)
33   (9)
51 (12)

11(18)
2.0 (3.0)
22 (30)

44%

50 (15)
57%
17%

56%
33%
11%
59%
20%

28%

35%
49%
16%

15.7 (4.7)
22.3 (6.7)

20.8 (5.0)
19.8 (4.1)
19.7 (5.5)
17.5 (6.5)

60 (25)
39 (41)
44 (22)
60 (19)
57 (20)
72 (42)
70 (27)
71 (24)
36 (10)
51 (11)

18 (20)
0 (0)

8 (10)
54%

48 (13)
86%
19%

52%
27%
21%
60%
14%

28%

41%
38%
21%

15.0 (4.6)
20.5 (6.5)

19.9 (5.1)
19.1 (3.9)
20.1 (5.5)
17.0 (7.0)

65 (21)
40 (40)
47 (19)
54 (18)
54 (20)
72 (41)
73 (23)
70 (18)
37   (9)
50 (11)

ESR: erythrocyte sedimentation rate; BMI: body mass index; IQR: interquartile range.
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In all subscales of the SF-36, significant worse HRQOL was reported by patients with 

a non-Dutch origin (6.0 to 13.8 points lower score) and by patients with a greater de-

crease in activity to cope with pain. The following characteristics were not associated 

with HRQOL (p > 0.20): smoking, obesity/overweight, and marital status (Table 2).

In the final multivariate linear regression analysis, diagnostic group, ESR, disease du-

ration, and comorbidity together explained 4%–9% of the variance in the subscales of 

the SF-36, whereas adding demographic and psychosocial characteristics to the model 

increased the explained variance with 21%–29%, to the total explained variance in 

HRQOL of 25% to 36% (Table 3). For the physical (PCS) and mental (MCS) component 

summary scores, clinical factors explained, respectively, 11% and 5% of the variance, 

while demographic and psychosocial factors explained an additional 28% and 17% of 

the variance in HRQOL. 

Table 4 shows that the score on the dimensions physical functioning, pain, general 

health, vitality, social functioning, and mental health decreased by 0.8 to 2.5 points, 

with an increase of one unit in the coping style “decreasing activity to cope with pain.” 

Adjusted for other factors, an increase in the score on this coping style of one standard 

deviation (in this study population equal to 4.7 points) was associated with an 11.6-point 

worse score for physical functioning and a 9.6-point worse score for bodily pain. For sev-

eral dimensions of HRQOL, younger age, non-Dutch origin, low education level, lower 

Figure 2. Health-related quality of life of patients with early inflammatory joint complaints as measured by the 
SF-36 components physical functioning (PF), physical role functioning (PR), bodily pain (BP), general health (GH), 
vitality (VI), social functioning (SF), emotional role functioning (ER), and mental health (MH) (SF-36)
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perceived health control, and low social support were also associated with poor HRQOL 

(Table 4). A worse PCS score was significantly associated with intermediate or high ESR 

levels, greater decrease in activity to cope with pain, and more attributing health to 

chance. A lower MCS score was associated with high ESR levels, greater decrease in ac-

tivity in order to cope with pain, and low social support.

When interaction terms were added to the final multivariate models, observed as-

sociations between education, behavioural coping, and social support and HRQOL did 

not differ significantly among diagnostic groups or among patients with different ESR 

Table 2. The associations within groups of clinical, demographic, lifestyle, and psychosocial characteristics, with 
scales of the SF-36 in multivariate linear regression analyses in patients with early inflammatory joint complaints

Characteristics PF
(0-100)

β

BP
(0-100)

β

GH
(0-100)

β

VI
(0-100)

β

SF
(0-100)

β

MH
(0-100)

β

RA vs IJC without clinical synovitis
(Non-RA) arthritis vs IJC without clinical synovitis
Intermediate ESR (10-25) vs low ESR (<10) 

High ESR (>25) vs low ESR (<10) 

Duration of complaints, long vs short
Comorbidity 

 -3.32
  0.32
 -5.39† 

    -15.7*
  1.21
 -0.67

 -3.51
  1.39
 -5.29† 

 -9.28*
  7.00*
 -1.58

  0.06
  6.97*
  0.12
 -5.12† 

  0.46
 -6.17*

  3.90
  6.20*
  2.01
 -4.63† 

  3.13† 

 -1.77

  1.41
  1.62
  1.23
 -7.90*
  4.39† 

 -2.97

  2.34
  2.12
  3.64† 

 -0.42
  3.30† 

 -4.92*

Age, yrs
Sex, male vs female
Ethnicity, non-Dutch vs Dutch citizens

 -0.10
 -0.51
 -8.49*

 -0.01
  0.34
 -6.03*

  0.04
  1.16
 -6.10*

  0.26*
  4.00† 

 -7.94*

  0.13† 

 -1.49
    -13.8*

  0.08
 -0.61

    -10.2*

Intermediate vs low education level
High vs low education level
Employment

  3.29
  9.79*
  2.87

  2.47
     10.0*

  0.61

 -2.47
  1.64
  4.14*

 -2.40
  6.82*
 -2.22

  0.21
  2.05
  2.19

 -0.80
  3.18
  1.20

Smoking
Overweight vs normal
Obese vs normal

 -1.46
 -2.11
 -5.29† 

  0.06
  0.13
 -2.30

  0.29
  1.64
 -2.95

 -0.78
  0.82
 -1.93

 -0.79
 -1.44
  0.79

  0.11
  0.00
  2.21

Decreasing activity to cope with pain (8-32)
Intern perceived health control (6-36)
Physician perceived health control (6-36)
Chance perceived health control (6-36) 

 -2.59*
  0.28
 -0.54† 

 -0.32†         

 -2.08*
  0.21
 -0.06
 -0.46*

 -1.21*
  0.69*
 -0.71*
 -0.58*

 -1.91*
  0.13
  0.33
 -0.07

 -2.65*
  0.20
 -0.34
 -0.36† 

 -0.94*
  0.07
 -0.75*
 -0.22

Marital status, alone vs with others
Social support, high vs low

 -1.35
  4.16† 

 -0.47
  0.19

 -2.88
  5.19*

 -4.06† 

  7.27*
 -1.61
  7.25*

  0.41
     10.1*

*: p≤0.05, † : p≤0.20, PF: physical functioning, BP: bodily pain, GH: general health, VI: vitality, SF: social functioning, 
MH= mental health; IJC= Inflammatory joint complaints; ESR: erythrocyte sedimentation rate.

Table 3. Explained variance (R2) in scales of the SF-36 by groups of characteristics in multivariate linear regression 
analysis in patients with early inflammatory joint complaints

Characteristics PF
R2

BP
R2

GH
R2

VI
R2

SF
R2

MH
R2

Clinical, %
   (diagnostic group, ESR, disease duration, comorbidity)

9 9 7 4 4 4

Clinical + demography, %
   (+ age, sex, ethnicity, education)

11 13 11 12 9 9

Clinical + demography + psychosocial factors, %
(+ decreasing activity to cope with pain, perceived health control, 
social support)

34 36 30 31 33 25

PF: physical functioning, BP: bodily pain, GH: general health, VI: vitality, SF: social functioning, MH: mental health. 
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levels. Moreover, similar results were found when RA patients were compared to both 

other diagnostic groups, or when swollen joint count instead of diagnostic group was 

included in the analysis. The number of comorbidities was significantly associated only 

with the subscale general health, with 2 or more comorbidities being associated with 

worse general health than one or no comorbidity.

Discussion

HRQOL among patients with early inflammatory joint complaints was strongly associat-

ed with demographic and psychosocial characteristics, and to a lesser extent with clini-

cal characteristics. Diagnostic group, ESR, disease duration, and comorbidity explained 

4%–9% of the variance in HRQOL dimensions, whereas the combined demographic and 

psychosocial characteristics explained an additional 21%–29%. In addition to well-know 

factors such as age, ethnicity, and education, we found that behavioural coping, per-

ceived health control, and social support were related with health.

Table 4. The influence of clinical, demographic and psychosocial characteristics on scales of the SF-36 in 
multivariate linear regression analysis in patients with early inflammatory joint complaints

Characteristics PF
(0-100)

β

BP
(0-100)

β

GH
(0-100)

β

VI
(0-100)

β

SF
(0-100)

β

MH
(0-100)

β

Intercept 101.70 68.44 75.62 50.73 107.17 85.55

Clinical factors 
   Diagnosis
      RA vs IJC without clinical synovitis
      (Non-RA) arthritis vs IJC without clinical synovitis 
   ESR, mm/hr
      Intermediate (10-25) vs low (<10)
      High (>25) vs low (<10)
   Duration of complaints, long vs short
   Comorbidity, yes vs no

-3.90
-0.95

-3.89
 -7.94*
 0.01
 3.23

-4.12
 0.92

-4.80
-3.60
6.35*

 0.89

-0.59
5.78*

 0.59
-2.10
 0.39
-5.56*

 2.55
5.04*

 0.90
-2.59
 3.08
-1.60

 1.23
 1.06

 0.84
-1.74
 3.37
-0.54

 2.43
 1.04

 3.59
 2.11
 2.25
-3.25

Demographic factors
   Age, yrs
   Sex, male vs female 
   Ethnicity, non-Dutch vs Dutch citizens
   Education       
      Intermediate vs low
      High vs low

 0.06
-0.78
-2.63

 2.28
 4.11

 0.09
-1.78
-1.56

 1.14
7.50*

0.25*
-0.87
-0.06

-3.78
-1.66

0.29*
 3.14
-2.56

-1.17
 4.26

0.21*
-2.94
-7.02*

 0.40
-0.97

0.19*
-0.26
-6.80*

 0.60
 1.66

Psychosocial factors
   Decreasing activities to cope with pain (8-32) 
   Perceived health control 
      Intern (6-36)
      Physician (6-36) 
      Chance (6-36)
   Social support, high vs low

 -2.44*

 0.37
-0.26
-0.34
 3.09

-2.03*

 0.24
 0.41
-0.54*
 0.46

-0.93*

0.68*
-0.92*
-0.60*
4.02*

-1.71*

 0.09
 0.27
-0.05
5.83*

-2.46*

 0.22
-0.27
-0.39
6.56*

-0.76*

 0.11
-0.82*
-0.25
8.99*

*: p ≤ 0.05. PF: physical functioning, BP: bodily pain, GH: general health, VI: vitality, SF: social functioning, MH: 
mental health. 
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Patients seeking care with early inflammatory joint complaints reported notably 

reduced physical function, reduced role functioning due to physical problems, and 

increased pain compared to the reference population, irrespective of their specific diag-

nosis. The pattern in scores on the SF-36 resembled the pattern in restrictions generally 

found in patients with chronic rheumatic diseases24-26. Within this pattern in HRQOL, the 

differences among patients in the extent to which complaints intruded upon health were 

more strongly associated with personal factors than with clinical factors. This aligns well 

with the biopsychosocial model27. The personal factors related to health in this study 

population have previously been described in patients with various chronic rheumatic 

conditions6,8,13,26. Therefore, our study extends these previous findings by showing that 

in an early stage of disease, well-known demographic factors and behavioural coping 

with pain, perceived health control, and social support already are more strongly related 

to HRQOL than clinical factors. In addition, the associations between psychosocial and 

demographic characteristics and health seem to be generic across different diagnostic 

groups, at least in an early phase of disease. 

A similar pattern of associations between demographic and psychosocial factors and 

dimensions of the SF-36 was found for those SF-36 dimensions that were strongly related. 

Among the psychosocial factors, behavioural coping was a major influence. An increase 

of one standard deviation in the coping style of decreasing activities to cope with pain re-

sulted in 10% more pain and a reduction of 12% in physical functioning. Behavioural cop-

ing is thought to be relatively stable over time, and may be independent of disease activ-

ity and duration13. In addition, passive behavioural coping with pain has been related to 

subsequent worse outcome in patients with RA10,11,17. It could therefore be hypothesized 

that it is more likely that passive behavioural coping has resulted in a reduced health 

than reduced health inducing a passive coping style. However, due to the cross-sectional 

design of our study, reversed directionality cannot be excluded and thus no assumption 

on causation can be made. In agreement with our findings for behavioural coping, more 

internal and less external perceived health control was related to better health. Previous 

studies have shown that low perceived health control and high helplessness feelings can 

unfavourably affect outcome in chronic rheumatic conditions8,28,29. Moreover, in chronic 

pain patients, external attribution of health has been related to ineffective coping styles 

to control pain, and to avoiding increasing activity to cope with pain30.

In our cross-sectional study, the baseline data of an ongoing inception cohort study, 

REACH, were used. Since the prevalence of inflammatory joint complaints in the general 

population is unknown, little insight exists in potential selection processes during referral 

of patients by physicians to this inception cohort study. If selection bias has occurred, it 

seems that physicians are more likely to have notified patients about REACH if patients 

reported serious complaints. Additional analysis showed that entering the study via notifi-

cation by a general practitioner or a rheumatologist did not contribute to reported differ-
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ences in health. Further, due to the response of 85% after inclusion, we are confident that 

a response bias has not influenced the results of this study to a large extent. Individuals’ 

self-report tendencies may have influenced our findings, since both the psychosocial fac-

tors and HRQOL were self-reported measures. However, the correlations among the psy-

chosocial factors behavioural coping, health locus of control, and social support were low. 

Further, these psychosocial factors did not have associations of similar magnitude across 

all dimensions of the SF-36. Therefore, we think that individuals’ self-report tendencies did 

not contribute markedly to an overestimation of the associations. The analyses we pre-

sented did not take physical health into account when characteristics related to the mental 

dimensions of HRQOL were studied, and vice versa. However, additional analysis showed 

that taking these constructs into account did not affect the essence of our findings.

To our knowledge, no study has described characteristics related to differences in HRQOL 

in patients with inflammatory joint complaints visiting primary care in an early phase of 

disease. The characteristics of our study population provided some insight into which 

patients seek medical care in an early phase of inflammatory joint complaints. Patients re-

ported considerable pain and physical limitations, and it could be hypothesized that these 

complaints prompted medical care-seeking. In order to improve HRQOL, early medical 

treatment is needed. However, physicians should be aware that self-reported HRQOL is not 

only affected by clinical factors such as ESR and diagnosis. In a very early stage of disease, 

the valuation of health is already strongly related to demographic factors and psychosocial 

factors such as passive behavioural coping, perceived control over health, and social sup-

port. This implies that treatment may need to be tailored to these characteristics in order to 

obtain an optimal HRQOL in the early phase of inflammatory joint complaints. 
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Abstract

Objective. To study the occurrence of sick leave and to identify work characteristics re-

lated to sick leave in patients with early inflammatory joint conditions.

Methods. Patients with inflammatory joint conditions present for <12 months were in-

cluded in this cross-sectional study. Approximately 85% of patients satisfying the cri-

teria participated. Data collection included demographics, clinical characteristics, pain, 

physical functioning and mental health (Short Form 36), fatigue, and behavioural coping 

(Coping of Rheumatic Stressors questionnaire). Work characteristics included physical 

load, psychosocial load, job control, and support at work. Outcome was defined as sick 

leave for >2 weeks during the past 6 months. Multiple logistic regression analysis was 

conducted.

Results. Sick leave was reported by 54 (26%) of 210 employed patients, with 75% of the 

sick leave periods attributed to joint conditions. Of these 210 patients, 23% were clas-

sified as having rheumatoid arthritis (RA), 35% as having non-RA arthritis, and 42% as 

having inflammatory joint conditions without synovitis. Pain, poor physical functioning, 

and passive behavioural coping were related to increased sick leave, whereas diagnostic 

group was not. Low job control, i.e., low control over planning and pacing of activities 

within the job, was associated with increased sick leave (odds ratio (OR) 2.74), whereas 

being a supervisor (OR 0.21) and clerical work (OR 0.45) were related to reduced sick 

leave.

Conclusion. Substantial sick leave in the past 6 months was reported by 26% of patients 

with early inflammatory joint conditions. Pain, functional limitations, and fewer oppor-

tunities to determine one’s work activities were associated with the occurrence of sick 

leave.
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Introduction

In patients with rheumatoid arthritis (RA), work participation is frequently affected early 

in the course of disease. Reviews have shown that approximately one-third of RA pa-

tients in European cohort studies quit employment during the first 2-3 years of disease, 

and that 23-31% of the patients received (partial) disability payments after 2 years1,2. The 

increase in work-relevant disability has been found to be highest during the first years 

of RA3-5. Compared with the general population, the prevalence of paid employment is 

estimated to be 4-28% lower in patients with longstanding RA, whereas the prevalence 

of (partial) disability pensions is 11-52% higher1. Because only a small proportion of pa-

tients that lost employment succeeded in regaining a paid job, the prevention of work 

loss from the earliest phase of inflammatory joint conditions onward seems crucial6. 

In the identification of factors related to work-relevant disability in RA patients, 

poor physical functioning has been described consistently as a strong determinant of 

increased work-relevant disability2,7. Higher levels of pain may also play a role7. In 2001, 

Chorus et al8 showed that among RA patients, those passively coping with pain and 

limitations were more likely to be unemployed. Furthermore, demographic factors, e.g., 

older age and lower education level, are strong determinants of increased work-relevant 

disability2,7. Well-known work characteristics of increased work-relevant disability are 

blue-collar work and high physically demanding work2,7. Other work factors, such as 

part-time work, not supervising others, not being self-employed, low job autonomy or 

lack of control over work pace and activities, and lack of support at work have also been 

associated with increased work-relevant disability8-12. Some of these demographic and 

work characteristics, e.g., education and physically demanding work, have not only been 

described for RA patients, but also for patients with ankylosing spondylitis13. Finally, the 

clinical factors of longer disease duration, higher joint count, and higher erythrocyte 

sedimentation rate (ESR) may also influence work-relevant disability2,7.

Until now, most studies on work participation among patients with a rheumatic dis-

ease have focused on employment status, especially on work-relevant disability. Sick 

leave usually precedes work-relevant disability14-16. However, insight into sick leave 

among workers with rheumatic diseases is limited. First, few studies have addressed 

sick leave, and to our knowledge, until now no study has examined the influence of 

disease-related, individual, and work factors on the occurrence of sick leave. Studies on 

sick leave due to musculoskeletal conditions have shown that sick leave was increased 

among workers with high physical workload, high psychosocial workload, or low so-

cial support at work17,18. Another study reported that demographic characteristics were 

more important than work-related factors in the occurrence of sick leave19. Second, sick 

leave has rarely been studied in the early phase of inflammatory joint conditions, when 

diagnosis is not yet known and patients seek care. Insight into which factors influence 



Chapter 4

60

sick leave in this early phase of conditions is important to support work participation 

from the earliest moment onward. Work characteristics are especially of interest because 

they may be amendable to change as part of early tertiary intervention.

In order to gain insight into the performance at work of patients seeking medical 

care in an early phase of disease, the aim of this cross-sectional study was to examine 

the occurrence of sick leave and to identify work characteristics related to sick leave in 

patients with early inflammatory joint conditions.

Methods

Study population	

This cross-sectional study shows the first baseline assessments of the Rotterdam Early 

Arthritis CoHort (REACH), an ongoing inception cohort study with 4 years of follow-

up. REACH aims to study the etiopathogenesis, diagnostic strategies, and outcome of 

patients with inflammatory joint conditions for <12 months. In total, 82 general prac-

titioners, 12 rheumatologists, and 4 rheumatologist trainees (1 university hospital, 2 

general hospitals) in the greater area of Rotterdam have invited patients to participate 

in REACH from July 2004 onward. For general practitioners, short educational courses 

on the importance of early treatment of RA and early referral were organized. Physicians 

that agreed to participate in REACH received written information and verbal instructions 

on the general aims of the study and on how to send patients for inclusion in the study. 

Data collection includes a large array of detailed medical examination and question-

naires. When patients enter the study, they can choose to provide only limited medical 

data and/or self-reported questionnaires. For the present study, data were available for 

patients who were sent by general practitioners or rheumatologists for inclusion in the 

study up to July 2006. This time period was chosen to ensure follow-up studies would 

include the same study population. 

General practitioners selected patients with arthritis in ≥ 1 joint or patients experi-

encing conditions in ≥ 2 joints without synovitis. The general practitioners determined 

that conditions existed for <12 months and were not due to trauma/mechanical prob-

lems. In addition, patients had to be age >16 years. During an interview by telephone 

and a subsequent medical examination by a rheumatologist, the inclusion criteria were 

verified. Patients were included if 1) joint conditions existed for <12 months with no 

requirement of a minimum duration; 2) they had arthritis in ≥ 1 joint or complaints in ≥ 2 

joints in combination with at least 2 of the following criteria ascertained during medical 

examination by a rheumatologist: morning stiffness for >1 hour, bilateral compression 

pain in the metacarpophalangeal or metatarsophalangeal joints, symmetric presenta-

tion, positive family history, non-fitting shoes, non-fitting rings, pins and needles in fin-
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gers, or unexplained fatigue for <1 year; and 3) conditions were predominantly present 

in the morning and at night, and improved with movement. Patients were excluded if 1) 

conditions were due to trauma/mechanical problems, 2) they were age <16 years, 3) no 

written communication was possible in Dutch, or 4) a prior diagnosis of RA, ankylosing 

spondylitis, Sjögren’s syndrome, systemic lupus erythematosus, or juvenile arthritis had 

been made by a rheumatologist before inclusion in this study.

For patients directly visiting rheumatologists, a similar verification procedure was 

applied. For all patients enrolled through general practitioners or rheumatologists, a 

rheumatologist set the diagnosis. 

At the end of July 2006, 586 patients were notified by general practitioners (n= 251) 

and rheumatologists (n= 335) (Figure 1). In total, 166 patients did not fulfil inclusion 

criteria during the interview by telephone (n= 54) or during the medical examination 

(n= 68), or were lost before actual inclusion (n= 44). Patients lost before actual inclusion 

were significantly more often men compared with participants (39% versus 27%), but 

no differences in age existed. After inclusion, 61 (15%) of 420 patients were excluded 

from the current study due to incomplete data collection (5%, n= 19) or as a result of the 

patient’s choice at onset of the study to provide only limited medical data and/or ques-

tionnaires (10%, n= 42). Age and sex of these patients were not significantly different 

from the study population. Therefore, 359 patients were eligible. For the present study, 

Figure 1. Inclusion of employed patients with early inflammatory joint conditions  






















































































































*: Patients were included in REACH if 1) joint complaints existed for less than 12 months, and 2) arthritis in at least 
one joint or complaints in at least 2 joints in combination with other factors indicating inflammatory complaints 
was ascertained (see text). 
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only patients age 18-65 years in paid employment were selected. In total, 210 (58%) of 

359 patients were included. This study was approved by the ethics committees of the 3 

participating hospitals. All patients gave written informed consent.

Measurements

For the variables potentially related to sick leave, we selected variables that were previ-

ously related to work-relevant disability in patients with (rheumatoid) arthritis2,7, and 

variables known to be related to sick leave in occupational populations with musculo-

skeletal conditions17-19. Patients completed self-administered questionnaires on demo-

graphics, health, behavioural coping, and work characteristics. Clinical characteristics 

were obtained by medical examination.

Demographic characteristics

Patients were asked about age, sex, and ethnicity. Ethnicity was defined by the country 

of birth of the mother if both parents were born abroad or by the country of birth of the 

parent that was born abroad20. Two categories were made: Dutch citizens (no parent 

born abroad) and non-Dutch citizens (at least 1 parent born abroad)20. Education was 

categorized, according to the highest level attained, into low (≤9 years: primary school, 

lower and intermediate secondary schooling, or lower vocational training), intermediate 

(10-14 years: higher secondary schooling or intermediate vocational training), and high 

(≥15 years: higher vocational training or university).

Clinical characteristics

Patients with inflammatory joint conditions were classified into 3 mutually exclusive di-

agnostic groups based on the diagnosis made by a rheumatologist: 1) definite or proba-

ble RA, 2) specified or nonspecified monarthritis, oligoarthritis, or polyarthritis (non-RA), 

and 3) inflammatory joint conditions without apparent synovitis. Swollen joint count (44 

joints) was assessed and categorized into no synovitis, 1- 2 swollen joints, or ≥ 3 swol-

len joints. Because diagnostic groups and swollen joint count were strongly related (r= 

0.64), only diagnostic group was included in the statistical analysis. ESR (mm/hour) was 

measured and classified as low, intermediate, or high on the basis of tertile scores. The 

duration of inflammatory conditions was defined as the period between symptom onset 

and medical examination. Based on the median number of weeks since symptom onset, 

disease duration was classified as short or long. A broad range of comorbidities was 

ascertained, including lung disease, cardiovascular diseases, diabetes mellitus, cancer, 

gastrointestinal diseases, kidney diseases, diseases of the gall bladder and liver, diseases 

of the thyroid gland, neurologic diseases, and psychiatric disease. If 1 or more comor-

bidities existed, patients were classified as having a condition (yes/no). 
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Self-reported health and behavioural coping

Self-reported pain and functioning were measured by 2 subscales of the Short Form 36 

health survey (SF-36), bodily pain (2 items) and physical functioning (10 items), respec-

tively21,22. Sum scores of these scales range from 0-100, where a higher score indicates bet-

ter health. On the basis of tertile scores, bodily pain was classified into high, intermediate, 

and low, and physical functioning was classified into poor, moderate, and good. Similarly, 

mental health was ascertained by the mental health subscale of the SF-36 (5 items).

General fatigue during the past week was measured by a visual analogue scale ranging 

from 0 (no fatigue at all) to 100 (very high fatigue), where higher scores indicate more fatigue. 

Fatigue was classified as low or high based on the median value of the study population.

Behavioural coping was assessed by 2 scales of the Coping of Rheumatic Stressors 

questionnaire. The scale “decreasing activity to cope with pain” was measured by 8 items 

on a 4-point scale (seldom or never, sometimes, often, very often), and similarly, the 

scale “pacing to cope with limitations” was measured by 10 items. Sum scores were com-

puted, which ranged from 8-32 and 10-40, respectively. A higher sum score indicates 

more frequent use of the coping strategy. Both scales have good internal consistency 

and high test–retest reliability23-25. Because both scales were highly correlated (r= 0.82), 

only “decreasing activities to cope with pain” was included in the statistical analysis, as it 

was considered to be the most relevant in patients with early joint conditions24,26.

Work characteristics

Jobs were classified as blue collar or white collar based on job title, and full-time employ-

ment was defined as working ≥36 hours per week. Patients were asked whether they 

were a supervisor (yes/no) and whether they were self-employed (yes/no) 27. Physical 

load was assessed by questions derived from the Dutch Musculoskeletal Questionnaire 

on manual material handling (lifting 5 kg and/or lifting 25 kg), strenuous arm positions 

(working with hands above shoulder level and/or repetitive arm movements), hand-arm 

vibration, clerical work (prolonged sedentary work and computer work), and precision 

tasks27,28. Answers were on a 4-point scale, with the ratings seldom or never, now and 

then, often, and always. The answers often and always were classified as high exposure 
28. Due to the low prevalence of hand-arm vibration (6%) and precision tasks (5%), these 

characteristics were not included in the regression analysis. Physical exertion was mea-

sured by a numeric rating scale from 0 (no effort at all) to 10 (very high effort). A score of 

≥ 6 was classified as high physical exertion29. Associations among the physical workload 

factors were low to moderate (Spearman’s r range 0.05-0.42). 

Questions on the psychosocial load of the job were derived from the Karasek model, 

in which patients are supposedly at risk for psychological strain when experiencing high 

job demand and low job control30. Job demands were measured by 11 items (e.g., work-

ing fast, excessive work) on a 4-point scale (never, now and then, often, always) with a 
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Cronbach’s alpha of 0.86. Similarly, job control was measured by 6 items on skill discre-

tion (e.g., task variety, learning new things) and by 11 items on the authority to make de-

cisions (e.g., autonomy in executing tasks and solving problems, influence on planning) 

with a Cronbach’s alpha of 0.92. A sum score for both dimensions was calculated and job 

demands and job control were defined as low or high based on the median score. 

Support from colleagues was measured by a numeric rating scale ranging from 0 (no sup-

port) to 10 (high support). Support from the manager was similarly ascertained19. On the basis 

of the median score, support from colleagues and the manager was classified as low or high.

Sick leave

In The Netherlands, sick leave is defined as not being able to work in full time duty, includ-

ing both complete absence from work and work activities on restricted duty due to health 

problems. The latter is a small proportion of all workers on sick leave. In almost all situations, 

the collective labour agreements require full salary payment during the first 12 months and 

approximately 70% salary payment during the second 12 months. In this study, sick leave 

was measured by questions on the frequency and duration of sickness absence due to gen-

eral causes in the past 6 months. For the duration of sick leave, patients reported on a 4-point 

scale whether they experienced no sick leave, 1-7 days, 8-14 days, or >2 weeks of sick leave. 

These questions have shown high specificity (91%), high sensitivity (79%), and moderate 

agreement with registry data (kappa 0.50 and 0.54, respectively). The questions were most 

accurate for patients with a sickness absence of >14 days31. Therefore, the outcome variable 

of this study was defined as reporting >2 weeks of sick leave in the past 6 months.

Statistical analysis 

Logistic regression analysis was used to study the association of demographic, disease-re-

lated, and work factors with sick leave. First, univariate logistic regression was performed to 

investigate the association between the independent factors and sick leave. The measure of 

association was expressed by the odds ratio (OR) and 95% confidence interval. Characteris-

tics with a P value <0.20 were selected for further investigation. Second, logistic regression 

analysis was performed with backward selection within 3 blocks of interrelated variables, 

i.e., 1) demographic variables, 2) clinical variables, self-reported health, and coping, and 3) 

work variables. Characteristics with a P value <0.20 were selected for further investigation. 

This second step was included in the analysis to identify those variables among interre-

lated variables that had the strongest association with sick leave, and therefore to reduce 

the number of variables studied in the final model. Third, the final multivariate logistic 

regression model with sick leave as the dependent variable was constructed by backward 

selection. Age and sex were included by default. Furthermore, independent variables with 

a P value <0.05 and variables of borderline significance with an important influence on 
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other independent variables (>10%) were retained in the final model. Statistical analyses 

were performed with SPSS software, version 11.0 for Windows (SPSS, Chicago, IL).

Table 1. Characteristics of employed patients with early inflammatory joint conditions (n= 210)

Characteristics RA

(n= 48)

Non-RA arthritis

(n= 74)

Inflammatory joint 
conditions without 

synovitis
(n= 88)

Demographic factors
   Age, yrs, mean (SD)
   Women, %
   Non-Dutch origin, %
   Education, %
      Low
      Intermediate
      High
Clinical factors
   Disease duration, wks, median (IQR)
   Swollen joint count, 44 joints, median (IQR)
   ESR, mm/hour, median (IQR)
   Comorbidity, %
Self-reported health (0-100)
   Bodily pain, mean (SD)
   Physical functioning, mean (SD)
   Mental health, mean (SD) 
   Fatigue, median (IQR)  
Behavioural coping
   Decreasing activity to cope with pain (8-32), mean (SD)
   Pacing to cope with limitations (10-40), mean (SD)
Work factors
   General features
      Blue-collar job, %
      Supervisor, %
      Self-employed, %
      Part-time employment (<36 hrs/wk), %
   Physical load
      Frequent manual handling of materials, %
      Frequent strenuous arm movements, %
      Frequent hand-arm vibration, %
      Prolonged clerical work, %
      Frequent precision tasks, %
      Physical exertion (0-10), median (IQR)  
   Psychosocial load, median (IQR)
      Job demands (0-33) 
      Job control (0-51) 
   Support (0-10), median (IQR)
      From colleagues 
      From managers 
Sick leave
   Sick leave > 2 weeks, %

46 (11)
77%
23%

48%
33%
19%

16 (19)
3.0 (7.0)
21 (27)

35%

40 (20)
57 (24)
73 (18)
43 (46)

15.1 (4.8)
21.3 (6.9)

54%
17%
15%
63%

23%
62%
  8%
32%
  6%

6.0 (5.0)

12 (5.0)
32 (17)

7.0 (2.8)
7.0 (7.0)

35%

44 (10)
58%
23%

43%
41%
16%

15 (17)
2.0 (2.3)
17 (30)

37%

43 (21)
60 (26)
71 (16)
58 (42)

15.8 (4.7)
21.4 (6.0)

50%
15%
15%
49%

26%
64%
11%
38%
10%

6.0 (5.0)

13 (6.0)
31 (14)

7.0 (3.0)
7.0 (3.0)

27%

44 (10)
81%
19%

38%
31%
31%

19 (19)
0 (0)
8 (9)
41%

49 (18)
69 (22)
71 (17)
56 (39)

14.0 (4.3)
18.7 (6.2)

49%
21%
  9%
57%

18%
49%
  1%
38%
  1%

6.0 (5.0)

13 (6.0)
31 (14)

7.0 (2.0)
7.0 (3.0)

19%

RA: rheumatoid arthritis; IQR: interquartile range; ESR: erythrocyte sedimentation rate.  
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Results

Table 1 shows the characteristics of 210 employed patients with early inflammatory 

joint conditions. Approximately 23% (n= 48) of the study population was diagnosed 

as having RA, 35% (n= 74) as having (non-RA) arthritis, and 42% (n= 88) as having in-

flammatory joint conditions without synovitis. Among those with non-RA arthritis, 27 

(36%) of 74 patients had monarthritis, 39 (53%) patients had polyarthritis, and 8 (11%) 

patients had oligoarthritis. Patients classified as having inflammatory joint conditions 

without synovitis were diagnosed with arthralgia/myalgia (n= 33), inflammatory joint 

conditions without synovitis without further specification (n= 30), osteoarthritis (n= 16), 

or others (n= 9). Diagnostic group and swollen joint count were significantly associated 

(Spearman’s r= 0.64). At least 1 comorbidity was present in 38% of patients, most often 

cardiovascular (n= 35) or respiratory disease (n= 16). 

In total, 134 (64%) patients reported ≥1 period of sick leave in the past 6 months. Sick 

leave for 1-7 days was reported by 58 (28%) patients, 22 (10%) patients reported 8-14 

days of sick leave, and 54 (26%) patients reported >2 weeks of sick leave. Among the 54 

patients with >2 weeks of sick leave, 75% attributed their sick leave to their joint condi-

tions, and another 15% reported their joint conditions as a contributing factor.

Table 2 shows that in univariate logistic regression, patients with RA more often ex-

perienced sick leave compared with patients with inflammatory joint conditions with-

out synovitis (OR 2.29). Increased pain, reduced physical functioning, reduced mental 

health, and more fatigue were associated with increased sick leave. Lower educated 

patients more often reported sick leave than higher educated patients. Blue-collar work 

(OR 2.78) and low job control (OR 3.32) increased the likelihood of sick leave, whereas 

being a supervisor (OR 0.21) and prolonged clerical work (OR 0.46) were associated with 

less sick leave. The following characteristics had little or no influence on sick leave in the 

univariate analysis: ethnicity, disease duration, part-time employment, job demands, 

and support from the manager (Table 2). Additionally, swollen joint count was not as-

sociated with sick leave (data not shown).

Diagnostic group, ESR, self-reported health, and coping were all associated with sick 

leave, but also had substantial interrelationships. When adjusted for each other, bodily 

pain and physical functioning were associated with the occurrence of sick leave, whereas 

diagnostic group, ESR, mental health, and fatigue were not.

Table 3 shows that in the final multivariate logistic regression analysis, higher pain 

intensity (OR 4.11), poor physical functioning (OR 3.76), and passive coping by decreas-

ing activity to cope with pain were associated with an increased likelihood of sick leave. 

A 1 SD increase in passive coping with pain was related to 1.77 times higher odds of 

sick leave. Low job control was associated with increased sick leave (OR 2.74), whereas 

being a supervisor (OR 0.21) and clerical work (OR 0.45, P= 0.08) were related to reduced 
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Table 2. Associations between demographic, disease, and work characteristics and sick leave in patients with early 
inflammatory joint conditions in a univariate logistic regression analysis

Independent  characteristics     Sick leave
 OR         95%CI

Demography 
   Age, yrs
   Sex, male vs female
   Ethnicity, non-Dutch vs Dutch origin
   Education
      High
      Intermediate
      Low
Clinical 
   Diagnostic group
      Inflammatory joint conditions, no synovitis
      Non-RA arthritis 
      RA 
   ESR, mm/hr
      Low (1-7)
      Intermediate (8-20)
      High (>20)
   Disease duration, long vs short (median 15 wks)
   Comorbidity, yes vs no
Self-reported health
   Bodily pain 
      Low (≥52)
      Moderate (39-51)
      High (≤38)
   Physical functioning 
      Good (≥76)
      Moderate (54-75)
      Poor (≤53)
   Mental health 
      Good (≥81)
      Moderate (65-80)
      Poor (≤64)
   High fatigue (≥61)
Behavioural coping
   Decreasing activity to cope with pain (8-32)
   Pacing to cope with limitations (10-40)
Work 
   Blue collar work
   Supervisor 
   Self-employed 
   Part-time employment (<36 hrs/wk)
   Frequent manual handling of materials 
   Frequent strenuous arm movements 
   Prolonged clerical work 
   High physical exertion (≥6.0)
   High job demands (≥13)
   Low job control (≤30)
   High support from colleagues (≥7.0)
   High support from manager (≥6.0)

1.02       0.99-1.05
1.56       0.80-3.03
1.06       0.50-2.23

1.00
6.47*     1.82-23.1
7.37*     2.11-25.7

1.00
1.58       0.75-3.30
2.29*     1.04-5.07

1.00
0.92       0.38-2.22
2.17†      0.98-4.81
1.01       0.98-1.03
2.00*     1.07-3.76

1.00
4.41*     1.40-14.0
16.5*     5.39-50.4

1.00
1.54       0.60-3.98
7.78*     3.35-18.1

1.00
1.80       0.71-4.53
4.84*     2.01-11.7
1.88*     1.00-3.56
 
1.22*     1.13-1.32
1.13*     1.07-1.19

2.78*     1.44-5.37
0.21*     0.06-0.71
0.48†       0.16-1.47
1.40       0.74-2.63
1.98†       0.98-4.00
1.86†       0.96-3.58
0.46*     0.23-0.92
1.55†       0.83-2.88
1.20       0.65-2.24
3.32*     1.72-6.41
0.53†       0.28-1.01
1.49       0.80-2.80

OR: odds ratio; 95% CI: 95% confidence interval; RA: rheumatoid arthritis; ESR: erythrocyte sedimentation rate; *: p 
≤ 0.05; † : p ≤ 0.20. 
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sick leave. Education level was not associated with the occurrence of sick leave when 

other factors were taken into account. The number of comorbidities was not associated 

with sick leave (data not shown). In this multivariate analysis, blue-collar work was not 

included due to its relationship with education level and physical workload. 

When interaction terms for the work characteristics and the level of pain, functioning, 

and diagnostic group were added to the model, no significant interaction effects were 

found. Therefore, the observed associations between the work characteristics and sick 

leave did not differ significantly among patients with different levels of pain or function-

ing, or among diagnostic groups.

Discussion

One (26%) of 4 patients seeking medical care with early inflammatory joint conditions 

already experienced substantial sick leave, i.e., >2 weeks during the past 6 months. Self-

reported pain, poor physical functioning, and passive behavioural coping were related 

to an increased occurrence of sick leave, whereas diagnostic group was not. Low job 

control increased the likelihood of sick leave, and being a supervisor and clerical work 

were associated with reduced sick leave. 

In this study, 26% of patients with early inflammatory joint conditions reported >2 

weeks of sick leave in the past 6 months. Similarly, in a longer period of 12 months, 

Zirkzee et al15 described sick leave for >2 weeks in 41% of patients with early arthritis. 

Table 3. The influence of demographic, disease, and work characteristics on sick leave in patients with early 
inflammatory joint conditions in multivariate logistic regression analysis 

Independent characteristics Sick leave

 OR 95% CI

Age, yrs
Sex, male vs female
Comorbidity, yes vs no
Bodily pain
   Low (≥52)
   Moderate (39-51)
   High (≤38)
Physical functioning 
   Good (≥76)
   Moderate (54-75)
   Poor (≤53)
Decreasing activity to cope with pain (8-32)
Supervisor 
Clerical work
Low job control (≤30)

1.02       
2.71*     
2.57*     

1.00
2.96      
4.11*     

1.00
1.58       
3.76*     
1.13*     
0.21*     
0.45†          

2.74*     

0.99-1.06
1.10-6.70
1.08-6.08

0.85-10.3
1.10-15.4

0.51-4.88
1.24-11.4
1.02-1.25
0.05-0.88
0.18-1.11
1.16-6.94

OR: odds ratio; 95% CI: 95% confidence interval; *: p ≤ 0.05; † : p= 0.08. 
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Sick leave was also more frequently observed among workers with arthritis and related 

joint disorders than in a comparison group in the US32. To our knowledge, this is the first 

study examining the factors associated with sick leave in an early phase of inflamma-

tory joint conditions. Previous studies have shown that pain, functioning, behavioural 

coping, and work characteristics play an important role in work-relevant disability after 

progression of the disease2,7,8. The present study indicates that these factors are already 

related to the performance at work in patients with early inflammatory joint conditions, 

and therefore offer opportunities for early intervention. Our findings also suggest that, 

at least in an early phase of inflammatory joint conditions, the associations between 

work characteristics and sick leave do not differ across diagnostic groups.

Pain and physical functioning, which have been described to be notably affected in 

patients with early inflammatory joint conditions33, were strongly associated with sick 

leave. Remarkably, diagnostic group had little influence on sick leave when other factors, 

notably pain and functioning, were taken into account. The diagnostic group reflects the 

underlying disease, whereas self-reported pain and functioning may reflect both the 

underlying disease and the patients’ experience of the symptoms, which is influenced 

by demographic and psychosocial factors33. The importance of self-reported pain and 

functioning in relation to sick leave was further supported by the observation that ESR 

and swollen joint count were not associated with sick leave (data not shown). 

Low job control, i.e., low control over the organization and planning of activities in 

the job, was related to increased sick leave. This was in agreement with previous studies 

showing the influence of control over the pace and the activities of work9 and work 

autonomy12 on work-relevant disability. In a focus group, patients with RA stated that 

the opportunity to plan work activities and the freedom to spread the work out were, 

among others, factors that a patient with RA needs to continue working34. Similarly, in-

terviews with RA patients showed that important adaptations made to keep working 

included control over what work was done on a given day and control over work hours35. 

Patients with longstanding disease have described that flexible work arrangements are 

a helpful strategy to continue working, because flexibility allows workers to consider 

their arthritis when planning their tasks and work day. This improves both the patient’s 

well-being and their performance at work36. The relationship between job control and 

work participation also reflects a general mechanism, because low job control has been 

related to the persistence of arm, neck, and shoulder conditions37 and to higher sick-

ness absence in the general work force38. Therefore, it is not known whether our finding 

reflects a mechanism in the general work force or whether job control is especially im-

portant in patients with inflammatory joint conditions. Clerical work was of borderline 

significance for reduced sick leave. Clerical work was not associated with job control, but 

was inversely related to measures reflecting physical workload. Because earlier studies 

showed that high physical workload is a marker of work-relevant disability7, our findings 
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are in agreement with the literature. Work characteristics are known to be a reflection of 

education level, which was also found in our study; i.e., 55% of the low educated patients 

reported low job control, whereas only 21% of the high educated patients reported low 

job control. We found that education level was no longer related to sick leave if work 

characteristics were taken into account. This suggests that work factors brought about 

the differences in sick leave among patients with different education levels.

In this cross-sectional study, the baseline data of an ongoing inception cohort study 

(REACH) were used. Because the prevalence of inflammatory joint conditions in the 

general population is unknown, little insight exists into potential selection processes 

during the referral of patients by physicians to this inception cohort study. However, 

selection bias probably did not influence our findings to a great extent, because it is 

unlikely that physicians selected patients on the basis of work characteristics. Further-

more, due to the response of 85% after inclusion, we are confident that a response bias 

has not influenced the results of this study to a large extent. Sick leave was measured by 

self-reported questions because registry data were not available. This is a drawback, but 

the self-assessment of sick leave has shown moderate agreement between question-

naire and registry data and was most accurate for sickness absence for >2 weeks in the 

past 6 months31. Finally, due to the cross-sectional design of this study, no inferences on 

causal relationships can be made. Cause and effect are especially difficult to discern for 

the characteristics decreasing activity to cope with pain and job control. 

This study showed that an important proportion of patients seeking care with early 

inflammatory joint conditions have already experienced sick leave. Pain and physical 

limitations, which are targeted during medical treatment, were strongly related to the 

occurrence of sick leave. Our findings suggest that work characteristics already relate to 

early signs of loss of performance at work, as characterized by sick leave. Job control, 

and to a lesser extent clerical work, might be amendable to change. Therefore, they 

might offer opportunities for early adaptations of the job to support work participation 

from disease onset onward, in addition to medical treatment17.

In conclusion, 26% of patients seeking care with early inflammatory joint conditions 

reported substantial sick leave in the past 6 months. Pain, functional limitations, and 

fewer opportunities to determine one’s work activities were associated with the occur-

rence of sick leave.
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Abstract

Objective. To identify predictors of sick leave and reduced productivity at work in per-

sons with early inflammatory joint conditions.

Methods. In a prospective cohort study of 210 workers with inflammatory joint condi-

tions present for less than 12 months, data were collected by medical examination and 

questionnaires at baseline and after 6 and 12 months. Outcomes were sick leave and 

reduced productivity at work. Generalized estimation equations (6-months time-lag 

model) were used to study predictors.  

Results. Sick leave was predicted by high levels of pain (OR 3.2), poor physical function-

ing (OR 4.4), and frequent manual materials handling (OR 2.0), whereas supervisors had 

a lower likelihood of sick leave (OR 0.2). Predictors of reduced productivity at work were 

intermediate levels of pain (OR 3.1), poor physical functioning  (OR 2.8), poor mental 

health (OR 2.1), and low support from colleagues (OR 2.2), whereas workers classified 

as non-RA arthritis were less likely to report reduced productivity than workers with 

inflammatory joint complaints without clinical synovitis (OR 0.4). 

Conclusion. In workers with early inflammatory joint conditions, self-reported pain and 

physical functioning affected performance at work, together with manual materials 

handling and lack of support from colleagues. Early treatment should target pain and 

physical functioning, and job interventions should aim at reducing physical workload 

and increasing co-worker support.   
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Introduction

Working life expectancy among persons with arthritis or rheumatism is about 4.2 years 

lower in men and 3.1 years in women1. For rheumatoid arthritis (RA), ankylosing spon-

dylitis and psoriatic arthritis, employment ratios ranged from 0.78 to 0.94 compared 

to the general population2. Among persons with longstanding RA, the prevalence of 

(partial) work disability pensions is 11% to 52% higher than in the general working pop-

ulation3. The long-term effects of clinical characteristics, physical function, and physi-

cally demanding work on work disability have been well documented, especially in RA 

patients4,5. However, the performance at work, i.e. sick leave and productivity at work, 

among employees with rheumatic diseases is increasingly gaining attention6-8.  

Sick leave and a reduced productivity at work reflect a reduced capacity to meet the 

demands of the job. Sick leave is more frequently observed among workers with chronic 

arthritis or related joint disorders9-12. Among employees with musculoskeletal condi-

tions risk factors for sick leave include pain intensity, reduced function, demographic 

factors, high physically demanding work, high job strain, and low support at work13-18. In 

addition to sick leave, Li et al (2006)19 found that 49% of the workers with longstanding 

arthritis reported a reduced productivity at work. In accordance, Burton et al (2006)20 

described that workers with chronic arthritis that received treatment had a reduced 

productivity at work of 2.5% due to arthritis. They were 1.5 times more likely to report a 

reduced productivity in physical activities than workers without arthritis20. 

Sick leave may precede work-relevant disability in rheumatic diseases21,22. Besides, a 

reduced performance at work importantly contributes to the indirect costs6,19. However, 

until now, no prospective study has addressed the relative contribution of clinical, indi-

vidual and work characteristics to sick leave and reduced productivity at work among 

persons with recent inflammatory joint conditions. Especially in an early phase of in-

flammatory joint conditions, knowledge of these predictors is of interest, since work and 

disease characteristics may be amendable to change as a part of early tertiary interven-

tion. Hence, the aim of this study was to identify predictors of sick leave and a reduced 

productivity at work among workers with early inflammatory joint conditions.

Methods

Study population 

The current study presents the one-year follow-up data of the Rotterdam Early Arthritis 

CoHort (REACH). REACH is an ongoing inception cohort study with 4 years of follow-

up. REACH aims to study the etiopathogenesis, diagnostic strategies and outcome of 

patients with inflammatory joint conditions for less than 12 months. In total, 82 general 
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practitioners, 12 rheumatologists and 4 rheumatologist trainees (1 university hospital, 2 

general hospitals) in the greater area of Rotterdam have invited patients to participate in 

REACH from July 2004 onwards. Data collection includes a large array of detailed medi-

cal examination and questionnaires. When patients enter the study, they can choose to 

provide only limited medical data and/or self-reported questionnaires. For the current 

study, patients who were sent by general practitioners or rheumatologists for inclusion 

in the study up to July 2006 were studied. This date was chosen to ensure 1-year follow-

up data of these patients were available for analysis.

General practitioners selected patients with clinical synovitis in at least one joint or 

patients experiencing complaints in at least two joints without synovitis. The general 

practitioners ascertained that complaints existed for less than 12 months and were not 

due to trauma/mechanical problems. During an interview by telephone and subsequent 

medical examination by a rheumatologist, the inclusion criteria were verified. Patients 

were included if 1) joint complaints existed for less than 12 months with no requirement 

of a minimum duration, and, 2) clinical synovitis in at least one joint or complaints in at 

least two joints in combination with at least two of the following criteria ascertained dur-

ing medical examination by a rheumatologist: morning stiffness longer than one hour, 

bilateral compression pain in the metacarpophalangeal joints or metatarsophalangeal 

joints, symmetrical presentation, positive family history, no longer fitting own shoes, no 

longer fitting own rings, pins and needles in fingers, or unexplained fatigue for less than 

1 year, and, 3) complaints were predominantly present in the morning and at night, and 

improved with movement. Patients were excluded if 1) complaints were due to trauma/

mechanical problems, 2) age was under 16 years old, 3) no written communication was 

possible in Dutch, or 3) a prior diagnosis of rheumatoid arthritis, ankylosing spondylitis, 

Sjögren’s syndrome, systemic lupus erythematosus or juvenile arthritis had been made 

by a rheumatologist before inclusion in this study. For patients directly visiting rheuma-

tologists, a similar verification procedure was applied. For all patients, enrolled through 

general practitioners or rheumatologists, a rheumatologist set the diagnosis. 

Figure 1 presents that 586 patients were notified at the end of July 2006. In total, 122 

patients did not fulfil inclusion criteria. Before actual inclusion, 44 patients were lost. 

These patients were significantly more often male compared to participants (39% ver-

sus 27% male), but no differences in age existed. After inclusion, 61 out of 420 patients 

(15%) were excluded from the current study due to incomplete data collection (5%) or 

the patient’s choice at entrance of the study to provide only limited medical data and/or 

self-reported questionnaires (10%). Age and sex of these patients was not significantly 

different. Since only patients aged 18 to 65 years old in paid employment were selected 

for the current study, 210 patients were included. This study was approved by the eth-

ics committees of the three participating hospitals. All patients gave written informed 

consent.
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Measurements 

At baseline and after 6 and 12 months of follow-up, patients completed self-administered 

questionnaires and clinical characteristics were obtained by medical examination. 

Demographic and work characteristics

Age, sex, and ethnicity were asked. Ethnicity was categorized into a Dutch origin (no 

parent born abroad) or a non-Dutch origin (at least one parent born abroad)23. Educa-

tion was categorized according to the highest level attained into low (≤ 9 years: primary 

school, lower and intermediate secondary schooling or lower vocational training), inter-

mediate (10-14 years: higher secondary schooling or intermediate vocational training), 

and high (≥15 years: higher vocational training or university). 

Work characteristics were assessed at baseline, and if patients changed jobs during 

the follow-up period. Full-time employment was defined as working at least 36 hours per 

week. Patients were asked whether they were a supervisor, self-employed, and whether 

they worked in shifts. The duration of employment for the same employer was dichot-

omized on the basis of the median number of years24. Physical load was assessed by 

Figure 1. Inclusion and follow-up of employed patients with early inflammatory joint conditions
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







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







*: Patients were included in REACH if 1) joint complaints existed for less than 12 months, and 2) arthritis in at least 
one joint or complaints in at least 2 joints in combination with other factors indicating inflammatory complaints 
was ascertained (see text). 
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questions derived from the Dutch Musculoskeletal Questionnaire on manual materials 

handling (lifting 5 kg and/or lifting 25 kg), strenuous arm positions (working with hands 

above shoulder level and/or repetitive arm movements), and clerical work (prolonged 

sedentary work and computer work)24,25.  Answers were on a 4-point scale with ratings 

“seldom or never”, “now and then”, “often” and “always”. The answers “often” and “always” 

were classified as high exposure25. Physical exertion was asked at each measurement by 

a numeric rating scale from 0 (“no effort at all”) to 10 (“very high effort”). A score of 6 and 

over was classified as high physical exertion26. 

Questions on the psychosocial load of the job were derived from the Karasek model27. 

In this model, subjects are supposedly at risk for psychological strain when experiencing 

high job demands and low job control.  Job demands were measured by 11 items (e.g. 

working fast, excessive work). Job control was measured by 6 items on skill discretion 

(e.g. task variety, learning new things) and by 11 items on the authority to make deci-

sions (e.g. autonomy in executing tasks and solving problems, influence on planning). 

For both dimensions, the sum score was dichotomized based on the median score.  

Support from colleagues was measured by a numeric rating scale ranging from 0 (no 

support) to 10 (high support). Support from the supervisor was similarly ascertained28. 

On the basis of the median score, support from colleagues and the supervisor was clas-

sified as low or high. Attitude towards paid employment was assessed by three state-

ments with answers on a 3-point scale with ratings “agree”, “neutral”, “do not agree” (“I 

would do a lot to have a paid job”, “I always want to earn my own money with a paid 

job”, “paid employment is important for my self confidence”). Patients’ attitude was clas-

sified as high motivation if they agreed with all three statements, and otherwise as low 

motivation. 

At all measurements, currently present adaptations of the job due to the joint com-

plaints were asked. Workers specified adaptations in working tasks, times and in work 

environment by means of open-ended questions. Job adaptations were not included as 

predicting variables in the statistical analysis.   

Clinical characteristics and self-reported health 

Clinical characteristics were obtained at each measurement. Patients were classified into 

three mutually exclusive diagnostic groups based on the diagnosis made by a rheuma-

tologist: 1) definite or probable rheumatoid arthritis (RA), 2) specified or non-specified 

mono- or oligo/poly arthritis, non-RA, and 3) inflammatory joint complaints without 

clinical synovitis. In the latter group, patients with artralgia/myalgia, osteoarthritis, or in-

flammatory complaints without further specification were included. Swollen joint count 

(44 joints) was categorized into no clinical synovitis, 1-2 swollen joints, and 3 or more 

swollen joints. Erythrocyte sedimentation rate (ESR) was classified into low (≤20 mm/

hr) or high (>20 mm/hr). Since 89% of the patients with inflammatory joint complaints 
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without clinical synovitis were classified in the low ESR group at baseline, they were 

also classified in this group if data were not available during follow-up. The duration of 

inflammatory complaints was defined as the period between symptom onset and medi-

cal examination, and was dichotomized based on the median number of weeks. The use 

of disease modifying anti-rheumatic drugs (DMARD) was ascertained. Comorbidity was 

assessed, and classified in no comorbid condition or at least one comorbid condition, 

since no large groups with the same comorbid condition could be differentiated.

At each measurement, self-reported health was asked. Pain, physical functioning, and 

mental health were measured by three subscales of the Short Form-36 Health Survey 

(SF-36), respectively bodily pain (2 items), physical functioning (10 items), and mental 

health (5 items)29,30. Sum scores of the subscales may range from 0 to 100 with higher 

scores indicating better health. Functional ability was assessed by the Health Assess-

ment Questionnaire (HAQ) (20 items)31. The HAQ ranges from 0 to 3 with higher scores 

indicating more disability. The subscales of the SF-36 and the HAQ were analyzed in 

tertiles. General fatigue during the past week was measured by a visual analogue scale 

ranging from 0 (no fatigue at all) to 100 (very high fatigue). Fatigue was classified as low 

or high based on the median score.

Behavioural coping was assessed at baseline by the scale ‘decreasing activity to cope 

with pain’ of the Coping of Rheumatic Stressors (CORS) questionnaire. This scale consists 

of 8 items on a four-point scale. The sum score may range from 8 to 32, with higher 

scores indicating more frequent use of the coping strategy32,33. Behavioural coping was 

analyzed in tertiles. 

Sick leave and productivity at work 

In the Netherlands sick leave is legally defined as being not able to work in fulltime 

duty, including both complete absence from work and work activities on restricted duty 

due to health problems. The latter is a small proportion of all workers on sick leave. In 

almost all situations the collective labour agreements require payment of full salary dur-

ing the first 12 months and approximately 70% of salary during the second 12 months. 

In this study, sick leave was measured at baseline, after 6 months, and after 12 months of 

follow-up by questions on the frequency and duration of sickness absence due to gen-

eral causes in the past six months. For the duration of sick leave, patients reported on a 

4-point scale whether they experienced no sick leave, 1 to 7 days, 8 to 14 days, or more 

than two weeks of sick leave. These questions have shown high specificity (91%) and 

high sensitivity (79%), and moderate agreement with registry data (kappa respectively 

0.50 and 0.54). The questions were most accurate for subjects with sickness absence of 

over 14 days34. Hence, sick leave was defined as reporting more than two weeks of sick 

leave in the past six months.   
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Productivity at work was assessed at 6 and 12 months of follow-up by two questions 

derived from the Quantity and Quality instrument (QQ). The self-report questions ad-

dressed the quantity and the quality of the work performed during the last working 

day compared to a normal workday. Answers were on a numerical rating scale with 0 

representing respectively “nothing” and “very poor quality” and 10 representing “normal 

quantity” and “normal quality”35,36. Since the two questions for quantity and quality of 

the work were highly correlated (spearman r= 0.73), only the question on the quantity 

of the work was used in the analysis. The quantity of work was categorized in reduced 

productivity (score <10) and normal productivity (score=10).

Statistical analysis 

Predictors of sick leave and a reduced productivity at work were studied in separate 

models by means of logistic regression analysis with Generalized Estimating Equations 

(GEE), suitable for the analysis of repeated measurements data. A 6-months time-lag 

model was chosen, implying that the measurement of a risk factor was related to the 

outcome measured six months later. In the analysis individuals with one 6-month 

follow-up period have two measurements and workers with two 6-months periods of 

follow-up have 3 measurements.  In the model, demographic and work characteristics 

were considered to be time independent, except if patients changed to another job and 

for physical exertion. Clinical characteristics and self-reported health were considered 

to be time dependent, except for disease duration and behavioural coping, which were 

measured only at baseline. The odds ratio (OR) was used as the measure of association, 

and indicated the impact of a risk factor on sick leave and reduced productivity in the 

next 6 months.

The following procedure was used to identify predictors of sick leave and reduced 

productivity at work. First, all independent factors were analyzed in a univariate logistic 

GEE model. Factors with a p-value below 0.20 were selected for further investigation. 

Second, a multivariate GEE model with demographic and work factors as independent 

factors was constructed by forward selection. Variables with a p-value of 0.05 or less were 

selected, and age and sex were included in the model by default. Similarly, a multivari-

ate GEE model with clinical factors and self-reported health as independent factors was 

made by forward selection, and variables with a p-value of 0.05 or less were selected. 

Third, the two multivariate models were combined to study the impact of demographic, 

work, clinical and self-reported health variables on sick leave and reduced productivity 

at work during a period of 6 months. Independent variables with a p-value of 0.05 or less 

were retained, as well as variables of borderline significance that caused a change by 10 

percent or more in the coefficient of another significant variable in the model. Statistical 

analyses were performed with the statistical package STATA (8.0 SE).
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Results  

At baseline, 210 workers seeking care with early inflammatory joint conditions par-

ticipated in this study. Data of 168 persons were available after 6 months, and after 

12 months 186 persons participated (Figure 1). In total 24 (11%) persons were lost to 

follow-up. They were significantly younger compared to participants (39 (11) versus 45 

(10) yrs), not classified as RA at baseline, and more frequently classified as inflammatory 

joint complaints without clinical synovitis (63%). No differences were found for sex, and 

for sick leave, pain and physical functioning at baseline.

Tables 1 and 2 describe the characteristics of the study population. At baseline, me-

dian disease duration was 15 (2-27) weeks. During follow-up, swollen joint count and 

ESR levels decreased compared to baseline. In addition, pain decreased and physical 

functioning improved in all diagnostic groups (Table 2). After 6 months, 94% of the RA 

patients, 33% of the patients with arthritis, non-RA, and 9% of the patients classified 

as inflammatory joint complaints without clinical synovitis received treatment with 

DMARDs. 

After 12 months, 11 persons had quitted employment and two of them attributed 

work loss to their joint condition (Table 3). Sick leave for more than two weeks in the past 

6 months was reported by 26% of the workers at baseline, and by respectively 27% and 

17% after 6 and 12 months. Recurrence of sick leave was found in 66% of those with sick 

leave at baseline and in 32% of those with sick leave at the 6-month visit. Recurrence of 

a reduced productivity was found in 65% of the workers with a reduced productivity at 

Table 1. Demographic and work characteristics of workers with early inflammatory joint conditions

Characteristics Baseline
(n=210)

Demographic characteristics
   Age, yrs, mean (SD)  
   Female, %
   Education, %
      High
      Intermediate
      Low
Work characteristics
   Hours of work, mean (SD)
   Supervisor, %
   Prolonged clerical work, %
   Frequent manual handling of materials, %
   Physical exertion (0-10), median (IQR)  
   Job demands (0-33), median (IQR) 
   Job control (0-51), median (IQR)
   Support from colleagues (0-10), median (IQR)
   Support from supervisor (0-10), median (IQR) 

45 (11)
72%

23%
35%
42%

31 (13)
18%
36%
22%

6 (3-8)
13 (10-16)
31 (24-38)

7 (6-8)
7 (5-8)

IQR: Interquartile range
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the 6-month visit. Sick leave and reduced productivity were strongly related, with 72% 

of the workers reporting sick leave also reporting reduced productivity. At least one 

job adaptation due to joint complaints was described by 39% of the persons after 12 

months. Adaptations in working tasks were often combined with changes in working 

times or environment. Workers with job adaptations more frequently had a reduced pro-

ductivity compared to those without adaptations (68% versus 36%). They also reported 

more sick leave (33% versus 17%). 

Table 4 presents that in univariate GEE analyses, low education and high physical load 

predicted sick leave, whereas being a supervisor reduced the likelihood of sick leave. 

High disease activity and worse self-reported health predicted sick leave, but diagnostic 

group and comorbidity had no impact. In the multivariate GEE analysis, sick leave was 

predicted by frequent manual handling of materials (OR 2.0 (95% CI 1.0-4.0)), high bodily 

pain (OR 3.2 (95% CI 1.3-7.5)), and poor physical functioning (OR 4.4 (95% CI 1.9-10)), 

whereas supervisors were less likely to report sick leave (OR 0.2 (95% CI 0.1-0.7)) (Table 

4). Educational level, clinical factors, and reducing activities to cope with pain had no 

influence on sick leave when pain and function were taken into account. The impact of 

poor mental health on sick leave was borderline significant (OR 2.3 (95% CI 0.9-5.8)). The 

HAQ was not included in the multivariate model, since it was strongly associated with 

physical functioning as assessed by the SF-36 (spearman r= 0.64). 

Table 2. Clinical characteristics and self reported health in patients with early inflammatory joint conditions during 
a 1-year follow-up period

Characteristics Baseline

(n=210)

6 months 
follow-up
(n= 168)

12 months 
follow-up
(n= 186)

Clinical factors 
   Disease duration at inclusion, wks, median (IQR)
   Diagnostic group, %
      Rheumatoid arthritis
      Arthritis but not rheumatoid arthritis
      Inflammatory joint complaints without clinical synovitis
   Swollen joints, 44 joints 
      No swollen joints
      1-2 swollen joints
      >2 swollen joints
   High erythrocyte sedimentation rate (>20mm/hr), %
   Medical treatment with DMARD, %
   Comorbidity, % yes
Self-reported health 
   Bodily pain (SF-36)(0-100), mean (SD)a

   Physical functioning (SF-36) (0-100), mean (SD)a

   Mental health (SF-36) (0-100), mean (SD) a

   Health Assessment Questionnaire (HAQ)(0-3), median (IQR)b

   Fatigue (0-100), median (IQR)c

   Decreasing activity to cope with pain (8-32), mean (SD)

15 (7-27)

23%
35%
42%

42%
29%
29%
34%
  0%
38%

45 (20)
63 (24)
72 (17)

0.50 (0.13-0.88)
60 (32-73)

15 (5)

.

32%
29%
39%

80%
16%
  4%
15%
43%
42%

63 (22)
72 (22)
74 (19)

0.25 (0-0.63)
52 (26-72)

.

.

32%
34%
34%

92%
  2%
  6%
11%
41%
45%

64 (22)
75 (20)
76 (19)

0.25 (0-0.63)
49 (20-67)

.

a: Higher scores indicate better health, b: higher scores indicate more functional disability, c: higher scores indicate 
more fatigue, IQR: Interquartile range



85

Predictors of performance at work

The impact of demographic and work characteristics on productivity in univariate 

GEE analysis resembled the pattern found in sick leave, although the relations were less 

strong and not significant for most factors (Table 4). The presence of swollen joints, diag-

nostic group and poor self-reported health influenced productivity. In the multivariate 

GEE analysis, a reduced productivity at work was predicted by low support from col-

leagues (OR 2.2 (95% CI 1.3-3.9)), intermediate levels of pain (OR 3.1 (95% CI 1.6-6.0)), 

moderate or poor physical functioning (OR 2.1 (95% CI 1.1-4.3), 2.8 (95% CI 1.2-6.5)), 

and poor mental health (OR 2.1 (95% CI 1.0-4.3)), whereas productivity loss was less 

likely among workers classified as arthritis, non-RA, compared to those with inflamma-

tory joint complaints without clinical synovitis (OR 0.4 (95% CI 0.2-0.9)) and those with 

RA (OR 0.3 (95% CI 0.1-0.6)). In about half of the workers classified as non-RA arthritis at 

baseline, clinical synovitis was transient after 6 months, as defined by no treatment with 

DMARDs and no swollen joints. Furthermore, these workers reported a 5.9- point better 

score for bodily pain after 6 months than both other diagnostic groups (p=0.10), and a 

9.6-point better score after 12 months (p=0.00). The recurrence of reduced productivity 

was also lower (45% versus 73%). 

When the work factors being a supervisor and frequent handling of materials were 

added to the multivariate model of productivity, findings were in agreement with the 

impact of these factors on sick leave, though non-significant (OR 0.60 (95% CI 0.29-1.23) 

and OR 1.42 (95% CI 0.66-3.02)). Furthermore, the impact of the risk factors on sick 

leave and reduced productivity at work was not different between the first and second 

6-month period. The observed relations between the work characteristics and outcomes 

did not differ among workers with different levels of pain, physical functioning and 

Table 3. Performance at work and job adaptations among workers with early inflammatory joint conditions during 
a 1-year follow-up period

Work outcome
n (%)

Baseline
(n=210)

After 6 month
(n=168)

After 12 months
(n=186)

Quitted employment

Employed
   Sick leave more than 2 weeks in past 6 months
   Reduced productivity on last working day
   
   Work adaptation
      Tasks
        - Reduction in physically demanding tasks
        - Partial change in working tasks or job change
        - Other adaptations
      Time
        - Reduction in hours
        - Change in distribution of hours
        - Other adaptations
      Environment
        - Desks, chairs, computer
        - Other adaptations

       .

   210
     54 (26%)
       .
 
     49 (23%)
     32 (15%)
     20 
       9 
       3   
     22 (10%)
     14
       3
       5
     11 (5%)
       9
       2

        6

    162
      44 (27%)
      80 (49%)
 
      50 (31%)
      37 (23%)
      21
        8
        8
     22 (14%)
     10
       8
       4
     12 (7%)
       7
       5

      11 

    175 
      29 (17%)
      71 (41%)
 
      43 (25%)
      29 (17%)
      16
        7
        6
      15 (9%)
        9
        6
        0
      15 (8%)
      12
        3
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Table 4. Predictors of sick leave and a reduced productivity at work among workers with early inflammatory joint 
conditions in GEE analyses

Sick leave 
     Univariate                    Multivariate

                                   (n= 307a)
    OR      (95% CI)             OR     (95% CI)

Reduced productivity at work
     Univariate                     Multivariate

                                  (n= 303b)  
 OR      (95% CI)               OR      (95% CI)

Demographic and work characteristics
   Age, yrs
   Sex, male vs female
   Ethnicity, non-Dutch vs Dutch origin
   Education
      High
      Intermediate
      Low
   Supervisor 
   Prolonged clerical work 
   Frequent manual handling of material
   High physical exertion (>6.0)
   High job demands (≥13)
   Low job control (≤30)
   Low support from colleagues (≥ 7.0)
   Low support from the supervisor (≥ 7.0)
   High motivation to be in paid employment
Clinical characteristics and self-reported health
   Diagnosis
      Inflammatory joint complaints, no synovitis 
      Arthritis, not rheumatoid arthritis
      Rheumatoid arthritis
   Swollen joints
      No swollen joints
      1-2 swollen joints
      >2 swollen joints
   High erythrocyte sedimentation rate (>20mm/hr)
   Disease duration at inclusion, long vs short
   Comorbidity, yes vs no
   Bodily pain 
      Low (≥ 52)
      Intermediate (39-51)
      High (≤ 38)
   Physical functioning
      Good (≥ 76)
      Moderate (54-75)
      Poor (≤ 53)
   Health assessment questionnaire (HAQ)
      Good (≤0.12)
      Moderate (0.13-0.63)
      Poor (≥ 0.64)
   Mental health
      Good (≥ 81)
      Moderate (65-80)
      Poor (≤ 64)
   Fatigue (≥ 61) 
   Decreasing activity to cope with pain (8-32)
      Low
      Intermediate
      High

1.02   (0.99-1.04)
0.94   (0.50-1.80)
1.78†   (0.91-3.48)

   1.00
1.69   (0.71-3.98)
2.80* (1.25-6.29)
0.23* (0.08-0.63)
0.65   (0.35-1.19)
1.98* (1.10-3.56)
2.32* (1.28-4.22)
1.32   (0.74-2.33)
1.70†   (0.96-3.04)
1.69†   (0.94-3.04)
0.83   (0.48-1.44)
0.64   (0.36-1.13)

   1.00
1.20   (0.63-2.28)
1.17   (0.59-2.35)

   1.00
1.59   (0.84-3.00)
2.55* (1.38-4.70)
3.04* (1.68-5.52)
0.62†   (0.35-1.09)
1.48   (0.85-2.58)    

   1.00
1.57   (0.77-3.18)
7.96* (4.02-15.8)

   1.00
1.23   (0.57-2.64)
7.81* (3.90-15.7)

   1.00
0.85   (0.39-1.86)
2.91* (1.52-5.57)

   1.00
2.05†   (0.91-4.64)
4.93* (2.29-10.6)
1.72* (1.06-2.78)

   1.00
2.49* (1.06-5.87)
4.13* (1.91-8.96)

1.01   (0.99-1.04)
1.00   (0.49-2.04)
   .

   .
   .
   .
0.24* (0.08-0.70)    
   .
1.96†   (0.97-3.98)
   .
   .
   .
   .
   .
   .

 
   .
   .
   .

   .
   .
   .
   .
   .
   .

1.00
1.27   (0.58-2.78)    
3.17* (1.34-7.49)

1.00
1.22   (0.56-2.66)
4.38* (1.88-10.2)

   .
   .
   .

   .
   .
   .
   .

   .
   .
   .

1.01   (0.99-1.04)
0.80   (0.45-1.41)
1.90* (1.04-3.45)

1.00
1.52   (0.78-2.98)
1.62   (0.84-3.15)
0.79   (0.40-1.57)
0.67   (0.40-1.13) 
1.48   (0.79-2.76)
1.38   (0.84-2.28)
0.97   (0.59-1.61)
1.17   (0.71-1.91)
1.64†   (0.99-2.72)
0.86   (0.51-1.45)
1.32   (0.80-2.20)

1.00
0.59†   (0.32-1.09)
1.65   (0.90-3.03)

1.00
1.98* (1.14-3.42)
1.55†   (0.92-2.61)
1.12   (0.63-1.97)
0.68   (0.41-1.13)
1.25   (0.77-2.03)

1.00
3.21* (1.89-5.46)
2.61* (1.47-4.63)

1.00
2.24* (1.20-4.19)
3.93* (2.07-7.47)

1.00
1.96* (1.11-3.45)
4.17* (2.25-7.75)

1.00
1.26   (0.73-2.17)
2.60* (1.46-4.64)
1.65†   (0.99-2.73)

1.00
1.36   (0.72-2.59)
2.44* (1.30-4.57)

1.00   (0.97-1.03)
0.95   (0.50-1.79)
  .

  .
  .
  .
  .
  .
  .
  .
  .
  .
2.21* (1.27-3.86)    
   .
   .

1.00
0.44* (0.22-0.90)
1.61   (0.80-3.25)

   .
   .
   .
   .
   .

1.00
3.11* (1.61-6.02)
1.91   (0.83-4.39)

1.00 
2.14* (1.06-4.30)
2.84* (1.24-6.50)

  .
  .
  .
 
1.00
0.82   (0.44-1.54)
2.11* (1.04-4.26)
   .

   .
   .
   .

*: p<0.05, † : 0.05<p<0.10, a: 162 persons completed the first 6-month period, 145 persons completed the second 
6-month period, with 142 persons with complete data for both periods. b: 160 persons completed the first 6-month 
period, 143 persons completed the second 6-month period with 139 persons with complete data for both 6-month 
periods.
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mental health, or between diagnostic groups when interaction terms were added to 

the models. 

Discussion 

Among workers seeking care with early inflammatory joint conditions, sick leave was pre-

dicted by high levels of pain, poor physical functioning, and frequent manual handling 

of materials, whereas supervisors had a lower likelihood to report sick leave. Predictors 

of a reduced productivity at work were increased levels of pain, intermediate or poor 

physical functioning, poor mental health, and low support from colleagues, whereas 

workers classified as arthritis, non-RA, were less likely to report a reduced productivity.

Some methodological aspects may have influenced our findings. Since the preva-

lence of inflammatory joint conditions in the general population is unknown, little in-

sight exists in potential selection processes during referral of patients by physicians to 

this inception cohort study. It is unlikely that physicians selected patients on the basis of 

work characteristics. If selection bias occurred, it could be hypothesized that physicians 

were more likely to notify patients for REACH if they reported serious complaints. Ad-

ditional analysis showed that entering the study via either general practitioners or rheu-

matologists did not influence the performance at work. During the follow-up period, 24 

patients were lost. Although these patients were younger and classified with less serious 

disease from a medical point of view, no differences existed for gender, pain, physical 

functioning, and sick leave at baseline. Therefore, loss to follow-up was not strongly in-

fluenced by the risk factors pain and function.  

In this prospective cohort study of workers with early inflammatory joint conditions, 

clinical characteristics and self-reported health improved over time, and sick leave de-

creased. Two factors could explain the decrease in sick leave. First, medical treatment 

probably influenced pain, physical functioning, and the performance at work. Secondly, 

the decrease in sick leave may be due to regression to the mean, since patients were only 

included in this study when they sought care, which may be prompted by sick leave. As 

a consequence, it could be expected that sick leave was higher at baseline than during 

follow-up. 

Self-reported pain and poor physical functioning already had an adverse effect on 

the performance at work in the early phase of inflammatory joint conditions, whereas 

the clinical factors swollen joint count and erythocyte sedimentation rate, as parameters 

of inflammation, had no influence. Pain and reduced physical functioning are important 

consequences of musculoskeletal conditions37, and they often result in sick leave13-15,18 

or productivity loss38 in other musculoskeletal disorders. Therefore, this study adds to 

our knowledge that pain and physical functioning determine the performance at work 
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already in an early phase of this musculoskeletal condition too, and that they are more 

important than the inflammatory parameters. Our findings were in agreement with the 

results from a cross-sectional study in the same worker population. At baseline, when 

persons entered the study, high levels of pain (OR 4.1, 95%CI 1.1-15.4) and poor physi-

cal functioning (OR 3.8, 95%CI 1.2-11.4) were also strongly associated with sick leave in 

the past six months39. No other clinical factor, except diagnostic group, was of predic-

tive value. Workers with arthritis, non-RA, had a lower likelihood to report a reduced 

productivity at work, relative to workers with RA and workers with inflammatory joint 

conditions without clinical synovitis. In this patient group, clinical synovitis was tran-

sient (self-limiting) in a substantial proportion of the patients, as one would expect40. 

The transient nature of the complaints was illustrated by the fact that these patients 

did not receive treatment with DMARDs and also had no swollen joints after 6 months. 

Moreover, self-reported pain was lower in this diagnostic group during follow-up. Given 

the transient nature of complaints, it is very likely that most of these workers had no 

complaints when filling out the questionnaire on productivity loss at work.

Apart from the experience of pain and decreased physical functioning, the job char-

acteristics manual material handling, being a supervisor and support from colleagues 

predicted the performance at work. It may be hypothesized that pain and functional 

limitations will become especially troublesome in jobs with strenuous working condi-

tions. Frequent manual materials handling will increase mechanical loading of the joints, 

which in turn may result in exacerbation of joint complaints41. Likewise, supervisors will 

have more control over the planning and organization of their activities at work and, 

thus, may avoid strenuous working conditions during flares up of their complaints42. The 

positive effects of support from colleagues could also reflect increased possibilities for 

workers with complaints to adjust their working load when needed. This could be illus-

trated by a qualitative study, in which a substantial proportion of the persons with long-

standing RA reported that their colleagues helped with physical aspects of the job, such 

as lifting, reaching and typing43. It is of interest to gain more insight into the mechanisms 

of workers with inflammatory joint complaints to tailor their working conditions to their 

temporary pain and functional limitations. Workers with early inflammatory joint condi-

tions frequently described adaptations of the job. An additional analysis showed that, 

among workers without any adaptation at baseline, the likelihood of adaptations was 

increased in those with poor physical functioning (OR 7.2, 95% CI 2.9-18) and decreased 

in those with prolonged clerical work (OR 0.2, 95% CI 0.1-0.4). In a recent study, a higher 

proportion of the workers with early arthritis reported job adaptations than in our study, 

i.e. respectively 29% versus 23% at baseline and 42% versus 25% after 12 months44. This 

could be due to worse physical functioning. Since little is known on the influence of 

early adaptations on the relation between job characteristics and the performance at 

work, we recommend future studies to address their influence.  
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The present study showed that physicians may support the performance at work of 

persons with early inflammatory joint conditions by targeting pain and physical func-

tioning, in addition to disease activity. Besides medical treatment, patient education 

programs may improve function and pain, though more insight is needed in their impact 

in different musculoskeletal diseases and their timing45,46. Early job related interventions 

reducing physical workload and increasing control over the organization and planning 

of activities may avoid negative consequences of inflammatory joint complaints on the 

performance at work.  

In workers with early inflammatory joint conditions, self-reported pain and physical 

functioning affected performance at work, together with manual materials handling 

and lack of support from colleagues. Early treatment should target pain and physical 

functioning, and job interventions should aim at reducing physical workload and in-

creasing co-worker support.   
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Abstract

Objective. To determine the influence of job characteristics on the prognosis of patients 

with early inflammatory joint conditions. 

Methods. In a prospective cohort study of 210 workers with inflammatory joint condi-

tions present for less than 12 months, data were collected by questionnaires and medi-

cal examination at baseline and after 6 and 12 months. Outcomes were self-reported 

pain and physical functioning, and the presence of at least one swollen joint. General-

ized estimation equations were used to study the influence of job characteristics on 

prognosis in pain and function, and logistic regression analysis to study prognosis in 

swollen joints.    

Results. Pain and physical functioning strongly improved during the first 6-month period 

(respectively 40% and 14%), and improvement slowed down considerably in the sec-

ond 6-month period. The proportion of workers with swollen joints strongly decreased 

from 58% via 20% to 7%. The good prognosis in pain and physical functioning in the 

first 6 months was hampered by persistent high levels of inflammation, older age, low 

perceived health control, and low social support. Job characteristics had no influence 

on the prognosis of pain and swollen joints, whereas workers with frequent manual 

material handling or high job demands improved approximately 50% less in physical 

functioning.

Conclusions. Job characteristics had no influence on the disease characteristics pain and 

swollen joints, but strongly affected the consequences of disease in physical function-

ing. Among patients with early inflammatory joint conditions who do not recover in 

functional abilities, adjustments in working conditions may be imperative.   
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Introduction

Working life expectancy of persons with arthritis or rheumatism is about 4.2 years lower 

in men and 3.1 years in women1. In persons with longstanding rheumatoid arthritis (RA), 

the prevalence of (partial) work-relevant disability is 11% to 52% higher than in refer-

ence populations2,3. Workers with chronic arthritis or related joint disorders more often 

experience sickness absence4-7 and a reduced productivity while present at work8,9. 

According to the framework of the International Classification of Functioning, Dis-

ability and Health (ICF), the consequences of a disease may be influenced by environ-

mental (e.g. work-related) and personal factors10. However, few studies have addressed 

the influence of working conditions on the prognosis of arthritis. In a cross-sectional 

study, Allaire et al. (2006)11 found that extensive hand use in occupational activities was 

associated with higher pain intensity in the hand joints among workers with longstand-

ing RA. In another cross-sectional study, workers with longstanding osteoarthritis and/

or RA reported that work had interfered with managing their arthritis12. Outside the 

workplace, in randomized controlled trials, mechanical loading of the joints in dynamic 

exercise training did not increase pain, disease activity, or joint damage13,14. 

The relation between inflammatory joint conditions and work may be bi-directional. 

However, the impact of work factors on the prognosis of inflammatory joint conditions 

is largely unknown, since prospective studies among workers with recent onset of com-

plaints are lacking. More insight in the effects of job characteristics could provide guid-

ance on how to continue employment from disease onset onwards without deteriorat-

ing the prognosis. Therefore, the aim of this study was to determine the influence of job 

characteristics on the prognosis of patients with early inflammatory joint conditions. 

Methods

Study population 

The current study presents the one-year follow-up data of the Rotterdam Early Arthritis 

CoHort (REACH). REACH is an ongoing inception cohort study with 4 years of follow-

up. REACH aims to study the etiopathogenesis, diagnostic strategies and outcome of 

patients with inflammatory joint conditions for less than 12 months. In total, 82 general 

practitioners, 12 rheumatologists and 4 rheumatologist trainees (1 university hospital, 

2 general hospitals) in the greater area of Rotterdam have invited patients to partici-

pate in REACH from July 2004 onwards. Data collection includes a large array of detailed 

medical examination and questionnaires. When patients entered the study, they could 

choose to provide only limited medical data and/or self-reported questionnaires. For the 

current study, patients who were sent by general practitioners or rheumatologists for 
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inclusion in the study up to July 2006 were studied. This sample was chosen to ensure 

1-year follow-up information of these patients were available for analysis.

General practitioners selected patients with clinical synovitis in at least one joint or 

patients experiencing complaints in at least two joints without synovitis. The general 

practitioners ascertained that onset of complaints had started in the past 12 months 

and complaints were not due to trauma/mechanical problems. During an interview by 

telephone and subsequent medical examination by a rheumatologist, the inclusion cri-

teria were verified. Patients were included if (1) joint complaints existed for less than 12 

months with no requirement of a minimum duration, and, (2) clinical synovitis in at least 

one joint or complaints in at least two joints in combination with at least two of the fol-

lowing criteria ascertained during medical examination by a rheumatologist: morning 

stiffness longer than one hour, bilateral compression pain in the metacarpophalangeal 

joints or metatarsophalangeal joints, symmetrical presentation, positive family history, 

non-fitting shoes, non-fitting rings, pins and needles in fingers, or unexplained fatigue 

Figure 1. Inclusion and follow-up of employed persons with early inflammatory joint conditions
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

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
























*: Persons were included in REACH if 1) clinical synovitis in at least one joint or complaints in at least 2 joints in 
combination with other factors indicating inflammatory complaints was ascertained, and 2) joint complaints 
existed for less than 12 months (see text).
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for less than 1 year, and, (3) complaints were predominantly present in the morning 

and at night, and improved with movement. Patients were excluded if (1) complaints 

were due to trauma/mechanical problems, (2) age was under 16 years old, (3) no written 

communication was possible in Dutch, or (4) a prior diagnosis of rheumatoid arthritis, 

ankylosing spondylitis, Sjögren’s syndrome, systemic lupus erythematosus or juvenile 

arthritis had been made by a rheumatologist before inclusion in this study. For patients 

directly visiting rheumatologists, a similar verification procedure was applied. For all 

patients, enrolled through general practitioners or rheumatologists, a rheumatologist 

set the diagnosis. 

Figure 1 shows that 586 patients were notified at the end of July 2006. In total, 122 

patients did not fulfill inclusion criteria. Before actual inclusion, 44 patients were lost. 

These patients were significantly more often male compared to participants (39% vs 

27% male), but no differences in age existed. After inclusion, 61 out of 420 patients 

(15%) were excluded from the current study due to incomplete data collection (5%) or 

the patient’s choice at entrance of the study to provide only limited medical data and/or 

self-reported questionnaires (10%). Age and sex of these patients was not significantly 

different. Since only patients aged 18 to 65 years old in paid employment were selected 

for the current study, 210 patients were included. This study was approved by the eth-

ics committees of the three participating hospitals. All patients gave written informed 

consent.

Measurements 

At baseline and after 6 and 12 months of follow-up, patients completed self-administered 

questionnaires and clinical characteristics were obtained by medical examination. 

Demographic characteristics

Age, sex, and ethnicity were asked. Ethnicity was categorized into Dutch origin (no par-

ent born abroad) or non-Dutch origin (at least one parent born abroad)15. Education was 

categorized according to the highest level attained into low (≤ 9 years: primary school, 

lower and intermediate secondary schooling or lower vocational training), intermediate 

(10-14 years: higher secondary schooling or intermediate vocational training), and high 

(≥15 years: higher vocational training or university). 

Work characteristics 

Work characteristics were assessed at baseline, and if patients changed jobs during the 

follow-up period. Full-time employment was defined as working at least 36 hours per 

week. Patients were asked whether they were supervisor, self-employed, and worked in 

shifts16. Physical load was assessed by questions derived from the Dutch Musculoskel-

etal Questionnaire on manual materials handling (lifting 5 kg and/or lifting 25 kg), and 
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strenuous arm positions (working with hands above shoulder level and/or repetitive 

arm movements)16,17.  Answers were on a 4-point scale with ratings “seldom or never”, 

“now and then”, “often” and “always”. The answers “often” and “always” were classified as 

high exposure17. Physical exertion at work was measured by a numeric rating scale from 

0 (“no effort at all”) to 10 (“very high effort”). A score of 6 and over was classified as high 

physical exertion18. 

Questions on the psychosocial load of the job were derived from the Karasek model19. 

In this model, subjects are supposedly at risk for psychological strain when experiencing 

high job demands and low job control.  Job demands were measured by 11 items (e.g. 

working fast, excessive work). Job control was measured by 6 items on skill discretion 

(e.g. task variety, learning new things) and by 11 items on the authority to make deci-

sions (e.g. autonomy in executing tasks and solving problems, influence on planning). 

For both dimensions, the sum score was dichotomized based on the median score.  

Support from colleagues was measured by a numeric rating scale ranging from 0 (no 

support) to 10 (high support). Support from the supervisor was similarly ascertained20. 

On the basis of the median score, support from colleagues and the supervisor was clas-

sified as low or high. 

Clinical characteristics 

Clinical characteristics were obtained at each measurement. Patients were classified into 

three mutually exclusive diagnostic groups based on the diagnosis made by a rheu-

matologist: 1) definite or probable rheumatoid arthritis (referred to as “RA” in text), 2) 

specified or non-specified mono- or oligo/poly arthritis, non-RA (referred to as “arthritis” 

in text), and 3) inflammatory joint complaints without clinical synovitis. The presence 

of swollen joints (44 joints) was categorized into no clinical synovitis, and one or more 

swollen joints. Since diagnostic group and the presence of swollen joints were strongly 

related (Spearman r=0.66), only the variable swollen joints was included in the analysis. 

Erythrocyte sedimentation rate (ESR) was classified into low (≤20 mm/hr) or high (>20 

mm/hr). If ESR values were not available, they were imputed by means of a multivariate 

regression model based on a selection of significant factors. The duration of inflamma-

tory complaints was defined as the period between symptom onset and medical ex-

amination, and was dichotomized based on the median number of weeks. The use of 

disease modifying anti-rheumatic drugs (DMARD) was ascertained. Among persons with 

one or more swollen joint at baseline or high ESR, respectively 60% and 65% received 

DMARD treatment during the first 6 months of follow-up. Comorbidity was assessed, 

and defined as the presence of at least one comorbid condition at first visit.  
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Bodily pain and physical functioning

At each measurement, health-related quality of life was measured by the Short Form-

36 Health Survey (SF-36). The SF-36 is a generic 36-item questionnaire covering eight 

dimensions: physical functioning, physical role functioning, bodily pain, general health, 

vitality, social functioning, emotional role functioning, and mental health. Sum scores of 

the dimensions may range from 0 to 100 with higher scores indicating better health21,22. 

The subscales bodily pain (2 items) and physical functioning (10 items) were chosen as 

outcome measures in this study, since these dimensions are mainly impaired in patients 

with early arthritis and showed the strongest improvement over time, and were also 

normally distributed. Bodily pain and physical functioning were strongly associated 

(r=0.64).  

Psychosocial characteristics

Perceived control over health outcomes was measured at baseline by the Multidimen-

sional Health Locus of Control Questionnaire (MHLC). The MHLC assesses three different 

dimensions of perceived health control by means of three scales. The ‘internal’ scale re-

flects the believe that people are personally responsible for their own health, the ‘physi-

cian’ scale reflects that a physician is responsible for one’s health, and the ‘chance’ scale 

reflects the believe that health depends on chance, luck or fate. Each scale contains 6 

statements with answers on a 6-point scale (strongly disagree to strongly agree)23,24. The 

subscale scores range from 6 to 36 with a higher score indicating that a patient believes 

stronger in the particular health locus of control. In this study, correlations among the 

subscales were low (r=0.00-0.38). The scales were analyzed in tertiles.

Social support was assessed at baseline by a subscale of the Inventory for Social Sup-

port (ISB), which reflects the perceived availability of emotional and instrumental sup-

port25,26. The scale consists of five items with answers on a 4-point scale (almost never, 

sometimes, regularly, often) and the sum score ranges from 5 to 20 with higher scores 

indicating that more support is experienced. The sum score was categorized into low 

and high based on the median score. 

Statistical analysis

The impact of individual, clinical and work-related factors on the prognosis in pain and 

physical functioning was studied in separate models by means of General Estimating 

Equations (GEE), suitable for the analysis of repeated measurements. In all models, de-

mographic and psychosocial factors were considered to be time independent, whereas 

clinical factors were time dependent. Job characteristics were considered to be time 

independent, except if a person changed to another job. A simple correlation structure 

was chosen, assuming a uniform correlation for all possible pairs of variables within sub-

jects (exchangeable or compound symmetry). Time and baseline score of the dependent 
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variable were included in the models, and hence, the influence of independent variables 

on the change in pain and function over time was analyzed. 

The impact of the independent variables on the prognosis of swollen joints was stud-

ied by means of a logistic regression model. Only persons with at least one swollen joint 

at baseline were included in this analysis, and thus, the impact of independent variables, 

assessed at baseline, on the recurrence of swollen joints was studied.

For all dependent variables, the following procedure was used. First, the influence of 

independent factors was analyzed in univariate regression analyses, and variables with a 

p-value below 0.20 were selected. Second, multivariate regression models within groups 

of interrelated variables (i.e. demographic, job-related, clinical, and psychosocial factors) 

were constructed by backward selection. Since change in ESR and change in swollen 

joints were strongly related, only the parameter of inflammation with most influence on 

the dependent variable of interest was selected. Third, final multivariate models were 

constructed by backward selection. Variables with a p-value of 0.05 or less, and variables 

of borderline significance with an important influence on other independent variables 

(>10% in regression coefficient) were retained. Age and sex were included by default. 

Fourth, we determined whether variables were excluded correctly by including them 

one by one in the final multivariate model and evaluated their influence on the overall fit 

of the model. Only the first six months of follow-up were presented, since most change 

in pain and physical functioning occurred during this period. In addition, only persons 

that remained employed were included in the analyses. Statistical analyses were per-

formed with the statistical package STATA (8.0 SE).    

Results

At baseline, 210 workers seeking care with early inflammatory joint conditions partici-

pated in this study. Mean age was 45 (11) years, and 72% was female. About 23% of the 

population was classified as RA (n=48), 35% (n=74) as arthritis, and 42% (n=88) as inflam-

matory joint complaints without clinical synovitis. Among those with arthritis (non-RA), 

27 of the 74 persons had monoarthritis, 39 persons had polyarthritis, and 8 persons had 

oligoarthritis. Persons with inflammatory joint conditions without synovitis were clas-

sified as inflammatory joint conditions without synovitis without specification (n=63), 

osteoarthritis (n=16), and other specifiable diseases (n= 9). In total, 51 (24%) persons 

were lost to follow-up (Figure 1). They were significantly younger than participants (40 

vs. 46 years). No differences were found for gender, pain, physical functioning, swollen 

joints, and diagnostic group at baseline. Besides, 6 (4%) persons had stopped working 

after 6 months, and 8 (5%) persons after 12 months.     
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Figure 2. Improvements in bodily pain and physical functioning (SF-36) of persons with early inflammatory joint 
conditions during a 1-year follow-up period, as presented by mean scores and standard errors of the mean
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Table 1. Clinical characteristics, self-reported health, and work status in persons with early inflammatory joint 
conditions during a 1-year follow-up period

Characteristics Baseline
(n=210)

6 months follow-up
(n= 169)

12 months follow-up
(n= 159)

Clinical characteristics
   Duration of complaints, wks, median (IQR)
   One or more swollen joints, %
   High ESR (>20mm/hr), %
   DMARD treatment, %
Self-reported health (SF-36) (0-100)a 
   Physical functioning, mean (SD)
   Role physical, median (IQR)
   Bodily pain, mean (SD)
   General health, mean (SD)
   Vitality, mean (SD)
   Social functioning, mean (SD)
   Role emotional, median (IQR)
   Mental health, mean (SD)
Work status
   Having paid employment, n
   Quitted employment, n

15 (7-27)
58%
33%
  0%

63 (24)
   25 (0-75)

45 (20)
57 (18)
54 (19)
72 (24)

     100 (42-100)
72 (17)

210
.

.
20%
17%
43%

72 (22)
     75 (0-100)

63 (22)
59 (20)
59 (20)
78 (25)

     100 (67-100)
74 (19)

163
   6

.
 7%
11%
43%

75 (20)
     100 (25-100)

64 (22)
60 (20)
61 (21)
80 (22)

     100 (67-100)
76 (19)

151
   8

ESR: Erythocyte sedimentation rate, DMARD: disease modifying anti-rheumatic drugs, a: Higher scores indicate 
better health
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Table 1 and Figure 2 show that pain and physical functioning strongly improved dur-

ing the first 6 months of follow-up, respectively 40% (18 points) and 14% (9 points). 

Improvements slowed down considerably in the second 6-month period, with pain im-

proving only 1 point and physical functioning 3 points (not significant). The number of 

persons with swollen joints strongly decreased from 122 (58%) persons at study onset to 

34 (20%) persons after 6 months, to 11 (7%) persons after 12 months.

Table 2 describes that both swollen joints and ESR strongly influenced the improve-

ment in pain in the univariate analyses, whereas swollen joints stronger influenced 

prognosis in the multivariate analysis. Workers with recurrent swollen joints improved 

Table 2. Determinants of prognosis in bodily pain and physical functioning (SF-36) during the first 6 months 
after seeking care in workers with early inflammatory joint conditions (n=163), as determined by Generalised 
Estimating Equations

Bodily pain (0-100)
Beta (95%CI)

Physical functioning (0-100)
Beta (95%CI)

n      Univariatea Multivariateb Univariatea Multivariateb

Time
   6 months since baseline
Demographic factors
   Age
      20-39 yrs 
      40-49 yrs
      50-65 yrs
   Female gender 
Job-related factors
   Frequent manual materials handling
   High job demands (>12)
   Low job control (<31)
Clinical factors
   Swollen joints
      ≥1 at baseline, 0 after 6mo
      ≥1 at baseline, ≥1 after 6mo
      0 at baseline, 0 after 6 mo 
      0 at baseline, ≥1 after 6mo
   ESR
      High at baseline, low after 6 mo
      High at baseline, high after 6 mo
      Low at baseline, low after 6 mo 
      Low at baseline, high after 6 mo
   Long duration of complaints (>15 wks)
Psychosocial factors
   Internal perceived health control
      High (≥23)
      Intermediate (19-22)
      Low (≤18)
   Physician perceived health control
      High (≥21)
      Intermediate (18-20)
      Low (≤17)
   Low perceived support (≤16)

163

  54
  43
  66
116

  35
  84
  73

  60
  27
  66
   4

  30
  21
105
   7
 86

 55
 56
 48

 48
 50
 61
 75

18.4*   (15.0, 21.9)     

Ref
0.22   (-5.21, 5.64)

-3.13   (-9.14, 2.89)
-6.00* (-11.1,-0.93)

0.26   (-5.46, 5.98)
-0.14   (-4.76, 4.48)
1.66   (-3.01, 6.33)

Ref
-7.22* (-13.8,-0.61)
-9.99* (-15.1,-4.92)
-28.8* (-43.5,-14.2)

Ref
-4.68   (-13.0, 3.60)
-10.1* (-16.2,-4.02)
-13.1* (-25.3,-0.92)
-6.41* (-11.1,-1.71)

Ref
     4.42   (-1.03, 9.86)

-8.65* (-14.3,-2.98)

Ref
-12.4* (-18.3,-6.54)
-6.19* (-11.8,-0.59)
-3.88   (-8.53, 0.77)

  37.3*   (29.8, 44.8)

Ref
 -0.37   (-6.13, 5.39)
 -0.43   (-5.55, 4.70)
 -4.50   (-9.53, 0.52)

.

.

.

Ref
 -5.19†  (-11.6, 1.18)
 -8.02* (-12.9,-3.09)
 -23.9* (-37.8,-9.91)

.

.

.

.
 -6.10* (-10.6,-1.57)

Ref
   6.36* (1.17, 11.5)    
 -7.66*(-13.2,-2.12)

Ref
 -9.88* (-15.5,-4.24)
 -2.94   (-8.38, 2.50)
 -4.57* (-8.94,-0.20)

     9.57*   (6.54, 12.6)

Ref
-4.61   (-9.93, 0.72)
-4.70   (-9.49, 0.09)
-3.44   (-7.96, 1.08)

-4.49   (-9.47, 0.50)
-3.03   (-7.12, 1.07)
1.71   (-2.33, 5.75)

Ref
2.90   (-3.13, 8.93)

-8.09* (-12.6,-3.53)
-20.2* (-33.3,-7.00)

Ref
-7.55* (-14.7,-0.40)
-14.5* (-19.8,-9.16)
-23.9* (-34.5,-13.3)
-2.10   (-6.22, 2.02)

Ref
   4.74   (-0.11, 9.59) 
-7.18* (-12.2,-2.14)

Ref
-9.98* (-15.2,-4.75)
-7.09   (-12.1,-2.05)
-3.29   (-7.44, 0.87)

  32.4*   (24.9, 39.8)

Ref
-3.79   (-8.79, 1.21)
-6.15* (-10.7,-1.63)
-0.46   (-4.92, 4.00)

-4.84* (-9.61,-0.07)
-5.03* (-8.94,-1.13)

.

.

.

.

.

Ref
-4.95§ (-11.9, 2.05)
-14.8* (-20.1,-9.54)
-18.3* (-28.8,-7.74)

.

Ref
  4.93*   (0.37, 9.49)
-7.89* (-12.8,-3.00)

Ref
-8.46* (-13.3,-3.60)
-2.76   (-7.61, 2.10)

.

a: Adjusted for baseline score of pain/physical functioning and time since inclusion, b: Adjusted for baseline score 
of pain/physical functioning, ESR= Erythocyte sedimentation rate, Ref: reference group, *: p≤ 0.05, † :  p=0.11, §: 
p=0.17
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28% (5.2 points) less in pain than workers with swollen joints at baseline but no swollen 

joints after 6 months (p=0.11). Low perceived health control and low social support also 

strongly hampered prognosis in pain, whereas job-related factors had no influence.

Prognosis in physical functioning was not only influenced by clinical and psychoso-

cial variables in the univariate analyses, but also by manual materials handling (Table 2). 

In the multivariate analysis, workers with high ESR at baseline improved more during 

the 6-month period than those with low ESR at baseline. However, physical functioning 

improved 52% (5.0 points) less among workers with persistent high ESR than in those 

with an ESR decrease from high to low (p=0.17). Job-related factors influenced the 

consequences of disease in physical functioning, with persons with frequent manual 

materials handling at work (4.8 points) or high job demands (5.0 points) improving ap-

proximately 50% less. Older age groups had less improvement in physical functioning, 

and workers aged 50 to 65 years with frequent manual materials handling or high job 

demands showed no improvement at all. Besides, a low perceived health control ham-

pered a good prognosis.   

Table 3 shows that the recurrence of swollen joints after 6 months was not influenced 

by any of the clinical, individual and job-related factors assessed at baseline. About 60% 

of the persons with one or more swollen joint at baseline had received DMARD treat-

ment during the first 6 months of follow-up, and two-third of these patients had no 

swollen joints after 6 months.  

Table 3. Determinants of recurrence of swollen joints 6 months after seeking care in a subgroup of workers with 
early inflammatory joint conditions (n=89), as determined by logistic regression analysis

Independent variables 
assessed at baseline

Swollen joints

 n
       Univariate
    OR      (95% CI)

   Multivariate
     OR       (95% CI)

Demographic factors
   Age
      20-39 yrs (ref )
      40-49 yrs
      50-65 yrs
   Female gender 
Job-related factors
   Frequent manual materials handling
   High job demands (>12)
   Low job control (<31)
Clinical factors
   High ESR  (>20mm/hr)
   Long duration of complaints (>15 wks)

28
24
37
60

19
41
38

43
40

   1.00
   0.79   (0.21-2.91)
   2.05   (0.70-6.01)
   0.60   (0.23-1.53)

   1.46   (0.50-4.24)
   1.73   (0.70-4.31)
   1.11   (0.45-2.76)

   1.52   (0.61-3.77)
   1.49   (0.60-3.70)

1.00       
   0.81   (0.22-3.01)
   1.95   (0.65-5.78)
   0.69   (0.26-1.83)

      .
      .
      .

      .
      .

ESR: Erythocyte sedimentation rate
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Discussion  

The good prognosis in pain and physical functioning in the first 6 months of follow-up in 

workers with early inflammatory joint conditions was hampered by persistent high lev-

els of inflammation, older age, low perceived health control, and low social support. Job 

characteristics had no influence on the prognosis of pain and swollen joints, whereas 

they strongly affected the consequences of disease in physical functioning. Workers 

with frequent manual materials handling or high job demands improved approximately 

50% less in physical functioning. 

Some methodological considerations should be taken into account. First, in this study 

the one-year follow-up data of an ongoing inception cohort study (REACH) were used. 

Since the prevalence of early inflammatory joint conditions in the general population is 

unknown, little insight exists in selection processes among patients that seek care, and 

in referral of patients by physicians to this inception cohort study. It is unlikely, however, 

that physicians selected patients on the basis of job characteristics. Moreover, additional 

analyses showed that entering the study directly via either general practitioners or rheu-

matologists did not influence prognosis. Second, during the follow-up period, data of 51 

persons were not available. Although these persons were younger, no differences were 

found for pain, physical functioning, and the presence of swollen joints at baseline, or 

for any of the other variables influencing prognosis. Therefore, we think loss to follow-

up did not affect the essence of our findings. Third, loss of employment did probably 

not influence our findings strongly, since only 6 persons stopped working during the 

first 6 months of follow-up, and they were excluded from the analyses. If long-term sick 

leave affected our findings, the influence of job characteristics on prognosis might have 

been underestimated due to reduced exposure to working conditions. Fourth, previous 

studies found that 23% to 29% of the workers with early inflammatory joint conditions 

reported adaptations in working tasks, times and/or environment27,28, among others 

adaptations that reduce physically demanding activities at work27. As a consequence, 

the impact of physical workload on prognosis might have been underestimated in this 

study. However, the extent to which job adaptations changed exposure to strenuous 

working conditions within the same job could not be assessed within the current study. 

Finally, information bias due to self-report of work-related factors, pain, and physical 

functioning is unlikely, because work-related factors were assessed 6 months before the 

outcomes, and the change in the outcomes was studied. 

In this prospective cohort study, pain, physical functioning, and the presence of swol-

len joints strongly improved over time. Three factors may underlie these improvements. 

First, 43% of the persons received DMARD treatment, and two-third of these workers 

had no swollen joints after 6 months. Second, persons were only included in this study 

when they sought care, which may be prompted by pain, reduced functioning and/or 
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swollen joints. As a consequence, it could be expected that these measures were worse 

at baseline than during follow-up. Third, as described in previous early arthritis cohorts29, 

about half of the workers classified as non-RA arthritis had self-limiting (i.e. transient) 

synovitis after 6 months. The transient nature of their synovitis was illustrated by the 

fact that these patients did not receive DMARD treatment and had no swollen joints. In 

the present study, the occurrence of erosions was not included as an outcome measure 

since less than 4% of all patients included in REACH had erosions at baseline and the 

follow-up period was relatively short to detect a meaningful number of new cases in the 

population.  

The good prognosis in pain and physical functioning in the first 6 months of follow-

up was hampered by recurrent swollen joints and high ESR levels, respectively. Both 

parameters reflect disease activity, and high disease activity has been related to pain 

and functional disability before30-32. In addition to clinical factors, workers with a low 

believe in their own control over their health improved less in both pain and physical 

functioning. Although longitudinal studies on the influence of perceived control over 

health in arthritis are scarce, previous prospective studies in persons with longstanding 

RA showed that helplessness feelings unfavourably influenced pain and functional dis-

ability33,34. 

The present study is, to our knowledge, the first prospective study examining the 

influence of work-related factors on the prognosis in swollen joints, pain and physical 

functioning of persons with early rheumatic conditions. Job-related factors did not 

influence the consequences of early inflammatory joint conditions in the ICF domain 

of body function and structure, i.e. pain and swollen joints. However, frequent manual 

materials handling at work and high job demands hampered the prognosis in the ICF 

domain of activities, with workers experiencing less improvement in physical function-

ing. It could be hypothesized that especially patients with a high physical workload 

and high job demands experience fatigue, and that fatigue might (partly) explain the 

reduced improvement in physical functioning. Because older persons with high physical 

workload and high job demands did not improve in physical functioning at all in the 

first 6 months after seeking care, they are at increased risk of a worse outcome. Previ-

ous studies showed that a high physical workload and poor physical functioning are 

strong determinants of sick leave and work-relevant disability in persons with rheumatic 

conditions35-38. The present study adds to this knowledge that in workers with physically 

demanding work, less improvement in physical functioning might contribute to their 

increased risk of adverse work-related outcomes, such as sick leave, change of job, or 

loss of paid employment.  

In conclusion, job characteristics had no influence on the disease characteristics pain 

and swollen joints, but manual materials handling and high job demands negatively 

affected the consequences of disease in physical functioning. Among patients with early 
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inflammatory joint conditions who do not recover in functional abilities, adjustments in 

working conditions may be imperative.   
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1. Introduction

Workers with rheumatic diseases are at increased risk for a reduced performance at 

work1-3 and work-relevant disability4,5. However, little is known on the performance at 

work in the early phase of inflammatory joint conditions. Besides, the relation between 

inflammatory joint conditions and work may be bi-directional6, but the influence of 

working conditions on the prognosis of arthritis has rarely been studied. Therefore, the 

primary objectives of this thesis were:

1.	 To describe the influence of early inflammatory joint conditions, individual factors, 

and work-related factors on health and performance at work.

2.	 To determine the influence of work-related factors on the prognosis of early inflam-

matory joint conditions.  

This chapter presents the main findings in the light of the objectives of this thesis, dis-

cusses methodological issues, and presents recommendations for clinical practice and 

future research.   

2. Main findings

Objective 1. To describe the influence of early inflammatory joint conditions, individual 

factors, and work-related factors on health and performance at work.

A literature review on the consequences of rheumatoid arthritis (RA) showed that RA 

influenced the likelihood of having a paid job, and that restrictions in employment oc-

curred already early in the course of RA. Two years after the diagnosis, disability benefits 

had increased up to 30% in some European cohorts (Chapter 2). 

To gain more insight into perceived health in the early phase of inflammatory joint 

conditions, a cross-sectional study was performed within the Rotterdam Early Arthritis 

CoHort (REACH). Patients experienced a significant reduction in health-related quality 

of life (HRQOL), with notably pain, reduced physical functioning, and reduced role func-

tioning due to physical problems. Clinical characteristics together only explained 4% 

to 9% of the variance in HRQOL dimensions, whereas demographic and psychosocial 

characteristics explained an additional 21% to 29% of HRQOL. Passive behavioural cop-

ing with pain strongly affected HRQOL (Chapter 3). 

A second cross-sectional study presented that one out of four (26%) persons in paid 

employment had already experienced more than two weeks of sick leave in the past 6 

months. Pain, poor physical functioning, and passive behavioural coping were associ-

ated with sick leave, whereas diagnosis or other clinical characteristics were not. Low 

job control was associated with a higher occurrence of sick leave, whereas being a su-
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pervisor and performing clerical work were related to a lower occurrence of sick leave 

(Chapter 4). The findings of this study were supported in the longitudinal study with 12 

months of follow-up which found that sick leave for more than two weeks in a six month 

period was predicted by high levels of pain (OR 3.2), poor function (OR 4.4), and frequent 

manual materials handling (OR 2.0), whereas supervisors had a lower likelihood of sick 

leave (OR 0.2). Clinical characteristics as well as psychosocial factors did not contribute 

to the prediction of sick leave. A reduced productivity at work was predicted by inter-

mediate levels of pain (OR 3.1), poor function (OR 2.8), poor mental health (OR 2.1), and 

low support from colleagues (OR 2.2), whereas workers classified as non-RA arthritis, in 

which arthritis was self-limiting in half of the persons (i.e. transient), were less likely to 

report a productivity loss (OR 0.4) (Chapter 5). 

In conclusion, persons with early inflammatory joint conditions experienced notably 

pain and decreased physical functioning. Demographic and psychosocial character-

istics were stronger associated with HRQOL than clinical characteristics reflecting the 

nature and severity of the underlying disease. Pain and physical functioning strongly 

influenced the performance at work. Moreover, pain and poor function seemed to be 

especially troublesome in jobs with high physical workload, low control over planning 

and organization of activities at work, and low support from colleagues.

Objective 2. To determine the influence of work-related factors on the prognosis of early 

inflammatory joint conditions.  

The longitudinal study in Chapter 6 showed that workers with early inflammatory joint 

conditions had a good prognosis in swollen joints, pain, and physical functioning. Pain 

and function strongly improved during the first 6-month period, and improvement 

slowed down considerably in the second 6-month period. The proportion of workers 

with swollen joints decreased in a similar pattern from 58% via 20% to 7% after 12 

months. Clinical and individual characteristics did not influence the recurrence of swol-

len joints after 6 months. Prognosis in pain and physical functioning was influenced by 

the level of inflammation (i.e. swollen joints and erythrocyte sedimentation rate), age, 

perceived health control, and social support. Job-related factors did not influence the 

prognosis of swollen joints and pain, whereas workers with frequent manual materials 

handling or high job demands improved about 50% less in physical functioning than 

those in less strenuous jobs (Chapter 6). 

In conclusions, work-related factors did not influence the consequences of disease in 

the domain of Body Function and Structure of the International Classification of Func-

tioning, Disability and Health (ICF)7, i.e. pain and swollen joints. In contrast, job-related 

factors affected the improvement in the ICF domain of Activities, i.e. physical function-

ing. 
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Objective 1 and 2. The relation between work and health in early arthritis.

Pain and physical functioning strongly influenced sick leave and productivity loss at 

work (Chapter 5). When the relation between health and work was studied in the other 

direction, i.e. the influence of working conditions on prognosis, we found that a high 

physical workload and high job demands reduced the improvements in physical func-

tioning (Chapter 6). Together, these finding suggests a causal pathway, in which work-

related factors (partly) influence the performance at work via physical functioning.       

In conclusion, pain and physical functioning influenced the performance at work, 

whereas working conditions influenced the prognosis in physical functioning.   

3. Methodological issues

One of the strengths of the studies in this thesis is that all studies, except for the literature 

review, were performed in the same study population. This facilitates direct comparison 

across the studies, though small differences in the exact number of persons existed due 

to different outcome measures studied. However, for the interpretation of the findings, 

some methodological issues should be taken into account. Below, the internal and ex-

ternal validity of the studies described in Chapter 3 to 6 are discussed. 

Internal validity 

Internal validity refers to the extent to which results are valid for the study population 

itself; more specifically the extent to which the results might be distorted by systematic 

errors. In the following, selection bias and information bias will be discussed.   

Selection bias

In Chapter 3 to 6, data of persons participating in an ongoing inception cohort study 

(REACH) were used. Selection bias may have occurred as a result of (1) care seeking of 

patients and selective referral of patients by physicians to this cohort study, (2) selective 

non-response, and (3) selective loss to follow-up. 

Since the prevalence of early inflammatory joint conditions in the general popula-

tion is unknown, little insight exists in selection processes among persons that seek 

care, and in referral of patients to REACH by physicians. We have no insight in the se-

lection among patients. High levels of pain and poor physical functioning could very 

well prompt care seeking in an early phase of complaints. Therefore, in addition to clini-

cal characteristics, demographic and psychosocial characteristics such as behavioural 

coping and perceived health control may have influenced which patients sought care 

(Chapter 3). This potential selection bias did probably not introduce systematic errors 
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in our findings, but may limit the generalizability of our findings to those persons that 

visit primary care. Patients were included in REACH after notification by a physician, i.e. a 

general practitioner (GP) or a rheumatologist. No differences in HRQOL at baseline were 

found between persons that entered the study via GPs or rheumatologists (Chapter 3). 

Entering the study via GPs or rheumatologists could also not predict the performance 

at work (Chapter 5) or the prognosis in swollen joints, pain and function (Chapter 6). 

For both GPs and rheumatologists, selection on the basis of work characteristics seems 

unlikely. However, it is possible that physicians were more likely to notify patients for 

REACH if patients reported more serious complaints, or if physicians suspected a more 

severe underlying disease. Although the potential overrepresentation of these persons 

in our study population may have influenced the absolute levels of HRQOL and work 

limitations, it seems unlikely that this has strongly influenced the relative contribution of 

clinical, individual and work-related variables to health and performance at work.    

Second, selective non-response to participation in REACH may have introduced bias. 

We do not know how many persons decided not to participate in REACH after their GP 

or rheumatologist presented them with information on the study. About 7.5% of the 

persons notified by GPs and rheumatologists were lost before actual inclusion in the 

study. After inclusion in REACH, 61 out of 420 patients (15%) were excluded from the 

present studies due to incomplete data (n=19) or as a result of the patient’s choice at en-

trance of the study to provide only limited medical data and/or questionnaires (n= 42). 

Insight in the characteristics of these patients is limited, but age and gender were not 

significantly different from the study population. Although the response of 85% after 

inclusion was considered to be satisfactory, selective non-response may have influenced 

our findings. 

Third, the results of the longitudinal studies may have been biased by loss to follow-

up.  In both longitudinal studies, persons lost to follow-up after 12 months were younger 

(Chapter 5 & 6). In the study on predictors of the performance at work, they were also 

more frequently diagnosed with a less severe condition from a medical point of view 

(Chapter 5). It seems likely that especially those employed persons in whom complaints 

strongly improved, and/or treatment by a rheumatologist was no longer needed were 

less likely to participate in follow-up assessments. The fact that medical examinations 

were only possible in the hospital during regular working hours may also have ham-

pered participation in this part of the data collection. However, no differences were 

found for pain, physical functioning, swollen joints, and sick leave at baseline between 

those participating and those lost to follow-up. 

Information bias

Two important sources of information bias in our studies are (1) the self-report of all 

non-clinical risk factors and outcome measures, and (2) the occurrence of job adapta-
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tions due to joint complaints. Self-reports could have biased the results if there would 

have been systematic differences in answering of questions on risk factors by the out-

come measure. For example, persons with poor physical functioning may have been 

more aware of their working conditions. As a consequence, they may have been more 

likely to report frequent manual materials handling, which could have resulted in differ-

ential misclassification and, hence, in a spurious association between manual materials 

handling and physical functioning. However, in the longitudinal studies, information 

bias at baseline will probably not have had a strong influence on the findings because 

prognostic factors were determined before the outcomes. 

Job adaptations due to joint complaints may have introduced information bias. In 

the questionnaires, questions on working conditions referred to the usual exposure at 

work. However, job adaptations in working tasks, times and/or working environment 

were already described by 23% of the population at baseline, and new adaptations were 

described during follow-up. Regretfully, the extent in which job adaptations changed 

exposure to working conditions within the same job could not be assessed within the 

current studies. It could be hypothesized that due to job adaptations, which frequently 

involved a reduction in physical workload (Chapter 5), the impact of work-related factors 

on prognosis and the performance at work was underestimated. 

External validity

The external validity refers to the generalizability of the study findings to persons outside 

of the study population, e.g. other workers with early inflammatory joint conditions. 

In REACH, persons with a wide variety of different rheumatic diseases were included, 

and inclusion by physicians was based on joint complaints. As a consequence, it seems 

likely that the work-related factors were representative of workers with early inflamma-

tory joint conditions that seek care in the general workforce, which supports the gener-

alizability to other worker populations.   

Work disability is known to be influenced by social benefit systems8,9, but insight 

in the influence of social systems on the performance at work in persons with rheu-

matic diseases is limited. Boonen et al. (2002) showed that in patients with ankylosing 

spondilitis, episodes of sick leave occurred as frequent in The Netherlands as in Belgium 

and France. However, after adjustment for sociodemographic factors and disease activ-

ity, the total number of days on sick leave was higher in The Netherlands8. Differences 

in social systems may limit generalizability of the occurrence of sickness absence for 

more than two weeks to countries with eligibility criteria for sick leave compensation 

that differ from The Netherlands. Not withstanding these limitations, the risk factors we 

found for a reduced performance at work (Chapter 5) resembled risk factors of sick leave 

described in workers with other musculoskeletal diseases10-15, and risk factors of work-

relevant disability in RA patients after progression of the disease16-19.  Some of these 
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studies were performed in The Netherlands, whereas others were performed elsewhere. 

Hence, the generalizability of our findings on the relative contribution of clinical, indi-

vidual and work-related factors to the performance at work to countries other than The 

Netherlands seems reasonable.

4. New insights

1. Self-reported pain and physical functioning play an important role in the performance 

at work among persons with early inflammatory joint conditions, whereas the influence of 

clinical characteristics seems limited. 

Already in an early phase of inflammatory joint conditions, a substantial proportion of 

the workers experienced sick leave and productivity loss at work. Self-reported pain and 

function strongly influenced the performance at work (Chapter 4 & 5). Pain and func-

tional limitations are important consequences of musculoskeletal disorders20, and their 

impact on the performance at work has previously been described in other musculosk-

eletal diseases10-12,15. Besides, previous studies in RA patients found that pain and func-

tion predicted work-relevant disability after progression of the disease17,18, and hence, 

the present studies add that pain and function already play an important role in an early 

phase of rheumatic diseases.  

Persons included in REACH were diagnosed with a broad range of different rheumatic 

diseases, which varied in severity from a clinical point of view. Although clinical charac-

teristics underlay pain and function, these factors only explained 9% of the variance in 

pain and function among persons at baseline, whereas demographic and psychosocial 

factors explained an additional 25% to 27% (Chapter 3). Clinical characteristics were not 

associated with sick leave at baseline (Chapter 4), and did not contribute to the predic-

tion of sick leave during a 12-month follow-up period. 

Since self-reported pain and function predicted the performance at work and the 

influence of clinical characteristics was limited, sickness absence and productivity loss at 

work did not differ between workers with RA and workers with inflammatory joint con-

ditions without synovitis. Complaints were probably persistent in both groups, but the 

latter group of conditions is generally considered to be much less severe than RA, and 

adverse work-related consequences have less frequently been studied. However, these 

conditions (i.e. artralgias and/or myalgias with inflammatory characteristics, inflamma-

tory joint complaints without specification, inflammatory osteoarthritis, etc.) may be 

more prevalent in the working population3,21-23. Therefore, the fact that these workers 

experienced substantial sick leave and productivity loss at work too is important in the 

light of public health and societal costs. 
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In conclusion, in the early phase of inflammatory joint conditions, pain and function 

strongly influenced the performance at work. This finding stresses the importance of 

pain control and prevention of functional limitations among all persons seeking care 

with early inflammatory joint conditions, irrespective of the severity of their underlying 

disease. 

2. Work-related factors influence the performance at work in persons with early inflamma-

tory joint conditions, and also may partly exert their influence by hampering prognosis in 

physical functioning.  

Physically demanding work is a well-known risk factor of work-relevant disability in 

workers with RA17,18. In Chapter 6, it was presented that frequent manual materials han-

dling at work and high job demands at study entrance predicted less improvement in 

physical functioning after 6 months. In another study, we found that poor physical func-

tioning in turn strongly predicted sick leave and productivity loss at work (Chapter 5). 

Together, these findings suggest a causal pathway from job-related factors via function 

to a reduced performance at work. This pathway could partially explain why workers in 

physically demanding jobs are at increased risk of adverse work-related outcomes17,18. 

As a consequence, it seems important to evaluate physical workload in an early phase of 

rheumatic diseases, and to reduce physical workload by means of early job adaptations 

when needed.    

In addition to physical workload, control over the planning and organization of ac-

tivities at work influenced the performance at work (Chapter 4 and 5)16,19. Control over 

activities at work may be important to deal with the fluctuating nature of inflammatory 

joint conditions. A high control may allow avoiding strenuous working conditions during 

flares up of the complaints with temporarily increased pain and functional limitations24. 

Therefore, early job adaptations increasing a person’s control over planning and pacing 

of activities at work may offer the flexibility needed to prevent adverse work-related 

outcomes25,26. 

5. Recommendations for clinical practice

1. To support the performance at work, physicians are strongly recommended to immediately 

provide treatment and interventions that reduce pain and improve physical functioning.

High levels of pain and poor physical functioning were important determinants of both 

sick leave and productivity loss at work in the early phase of inflammatory joint con-

ditions. Their influence was independent of whether the underlying disease was con-

sidered to be serious (RA) or less serious from a medical point of view (inflammatory 
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joint conditions without clinical synovitis) (Chapter 4 & 5). Therefore, it seems crucial for 

performance at work that physicians avoid wait and see strategies in all patients. 

2. Physicians are advised to take psychosocial characteristics into account in the assessment 

of pain and function in persons with early inflammatory joint conditions. 

HRQOL of persons with early inflammatory joint conditions was stronger associated with 

psychosocial characteristics than with clinical characteristics (Chapter 3). Psychosocial 

factors, i.e. perceived health control and social support, also strongly influenced prog-

nosis in pain and physical functioning in the first 6 months after seeking care (Chapter 

6). Therefore, physicians should take into account that, in addition to clinical character-

istics, the valuation of health is strongly influenced by psychosocial factors in an early 

phase of disease.  

3. Physicians are recommended to advise patients to adjust their physical workload if prog-

nosis in function develops less well than expected. 

Among workers with early inflammatory joint conditions, physical functioning strongly 

improved during the first six months after seeking care. However, these improvements 

were reduced in workers with high physical workload and high job demands (Chapter 6). 

Physical workload may be amendable to change as a part of work-related interventions, 

and hence, physicians could advise patients to reduce their physical workload if physical 

functioning improves less that expected. In the Dutch health care this implies that treat-

ing physicians should actively seek collaboration with occupational physicians.

6. Recommendations for future research 

1. The influence of job-related characteristics on prognosis in persons with early inflamma-

tory joint conditions should be corroborated.

Chapter 6 presented the first prospective study on the influence of job-related factors 

on the prognosis in persons with a rheumatic condition. It is important that future re-

search replicates our findings in different and larger populations. It is advised to inves-

tigate whether the influence of job characteristics on the prognosis in function extends 

beyond the early phase of inflammatory joint conditions.

2. It is of interest to study the influence of early inflammatory joint conditions on specific 

patterns in sick leave and productivity loss at work. 

In Chapter 4 and 5, it was shown that sick leave for more than two weeks in the past six 

months and productivity loss on the last working day frequently occurred in the early 

phase of inflammatory joint conditions. It is advised that future studies go beyond the 
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occurrence of these events, and identify and explain patterns, such as the moment in 

time sick leave or productivity loss at work occurs, the frequency of recurrence, and the 

length of each episode. Besides, the interrelation between patterns in sick leave and 

productivity loss at work, and their relation with future work loss should be addressed. 

3. It is recommended to evaluate the effects of job adaptations in working tasks and hours 

and environment on work performance among persons with early inflammatory joint con-

ditions.

At least one job adaptation in working tasks and hours or environment was described 

by 39% of the persons with early inflammatory joint conditions (Chapter 5). In future re-

search, it is advised to study the positive and negative influence of these job adaptations 

on health and the performance at work, and their permanence. Also, future research 

should address the influence of job adaptations on the relation between work-related 

risk factors and the performance at work. 

4. “Early adapters” that change job due to joint conditions should be studied.  

A few workers described a change in profession due to inflammatory joint conditions 

within the first 12 months of follow-up (Chapter 5). Changing to less strenuous jobs has 

been described as a helpful strategy to remain in paid employment by RA patients with 

longstanding disease26. However, little is known on the job changes that “early adapters” 

make, on the barriers and facilitators, on the positive and negative consequences of 

these changes, and whether these persons could serve as a model for other workers. 

Since the first years of inflammatory joint conditions may be crucial for the maintenance 

of paid employment, long-term studies of those “early adapters” are needed.   

5. In order to determine trends in health over time in persons with early inflammatory joint 

conditions, it is advised to measure health-related outcomes every 3 to 6 months.

In Chapter 6 it was shown that pain and physical functioning strongly improved during 

the first 6 months of follow-up, whereas the improvements slowed down considerably 

in the second 6-month period. The proportion of workers with swollen joints decreased 

in a similar pattern. Since changes in health do not seem to follow a linear course over 

time in persons with early inflammatory joint conditions, it is recommended to measure 

clinical characteristics and self-reported health every 3 to 6 months in studies on trends 

in health.  
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This thesis aimed to contribute to the understanding of the relation between work and 

health in persons with early inflammatory joint conditions (Chapter 1). The primary 

objectives were (1) to describe the influence of early inflammatory joint conditions, in-

dividual factors, and work-related factors on health and performance at work, and (2) to 

determine the influence of work-related factors on the prognosis of early inflammatory 

joint conditions. The first objective was addressed in Chapter 2 to 5, and the second 

objective in Chapter 6.

Chapter 2 presents a literature review, which aimed to obtain quantitative estimates 

of restrictions in participation, i.e. the performance of social roles, in persons with rheu-

matoid arthritis (RA). Almost all studies included in the review examined paid employ-

ment or recreation and leisure as core elements of participation. RA patients had an 

increased risk of being without a paid job compared to well-adjusted reference groups 

(absolute difference 4% to 28%). Restrictions in employment occurred already early in 

the course of RA, and varied greatly among studies. Two years after diagnosis, disability 

benefits increased up to approximately 30% in some European cohorts. Most studies on 

recreation and leisure investigated socializing. RA patients experienced a decreased so-

cializing compared to reference groups, but changes over time were minor. Our findings 

strongly supported that if consequences of RA are studied in the ICF domain of partici-

pation, work participation and socializing are among the first outcomes of choice.  

In Chapter 3, the first of four studies performed within the Rotterdam Early Arthri-

tis CoHort (REACH) was presented. This cross-sectional study aimed to gain insight in 

perceived health in an early phase of inflammatory joint conditions, and examined de-

mographic and psychosocial characteristics associated with health-related quality of life 

(HRQoL). In total, 359 patients were included, of which 24% were classified as RA, 34% as 

arthritis (non-RA), and 42% as inflammatory joint conditions without clinical synovitis. 

Among all patients, the health dimensions physical functioning, role functioning due to 

physical problems, and bodily pain were most affected. Clinical characteristics explained 

4%-9% of the variance in HRQoL dimensions, whereas the combined demographic and 

psychosocial factors explained an additional 21%-29% of HRQoL. HRQoL was negatively 

associated with younger age, lower education, non-Dutch origin, passive behavioural 

coping with pain, lower perceived health control, and low social support. It was conclud-

ed that among persons with early inflammatory joint conditions, HRQoL was stronger 

associated with individual characteristics than with clinical characteristics. 

Chapter 4 described a cross-sectional study on the occurrence of sick leave and work 

characteristics related to sick leave. In total, 210 of the 359 persons with early inflamma-

tory joint conditions had paid employment. Sick leave for more than 2 weeks in the past 

6 months was reported by 54 (26%) of the 210 workers. Pain, poor physical functioning, 
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and passive behavioural coping were associated with an increased occurrence of sick 

leave, but clinical characteristics were not associated. Low job control, i.e. low control 

over planning and pacing of activities at work, was associated with an increased occur-

rence of sick leave, whereas being a supervisor and performing clerical work were relat-

ed to a reduced occurrence of sick leave. The findings of this cross-sectional study were 

supported in the prospective study with 12 months of follow-up described in Chapter 

5. The aim of this longitudinal study was to identify predictors of sick leave and reduced 

productivity at work. Sick leave was predicted by high levels of pain, poor function, and 

frequent manual materials handling, whereas supervisors had a lower likelihood of sick 

leave. Predictors of reduced productivity at work were intermediate levels of pain, poor 

function, poor mental health, and low support from colleagues, whereas workers classi-

fied as arthritis (non-RA), in which arthritis was frequently transient (self-limiting), were 

less likely to report a reduced productivity at work. It was concluded that self-reported 

pain and function strongly influenced the performance at work in an early phase of in-

flammatory joint conditions. Pain and reduced function seemed especially troublesome 

in jobs involving frequent manual materials handling, low control over the planning and 

organization of activities at work, and low support from colleagues. 	

Chapter 6 examined the influence of job characteristics on the prognosis in swollen 

joints, pain, and physical functioning. Pain and physical functioning strongly improved 

during the first 6-months of follow-up (respectively 40% and 14%), and improvement 

slowed down considerably in the second 6-month period. The proportion of workers 

with swollen joints decreased in a similar pattern from 58% via 20% to 7% after 12 

months. The good prognosis in pain and function was hampered by persistent high lev-

els of inflammation, older age, low perceived health control, and low social support. Job 

characteristics had no influence on the prognosis in swollen joints and pain, whereas 

workers with frequent manual materials handling or high job demands improved ap-

proximately 50% less in physical functioning. It was concluded that job characteristics 

had no influence on swollen joints and pain (ICF domain Body function and structure), 

but strongly affected the consequences of disease in physical functioning (ICF domain 

Activities).    

Chapter 7, the General Discussion, started with presenting the main findings in the 

light of the study objectives, followed by methodological limitations that should be ac-

knowledged when interpreting the findings. New insights in the role of self-reported 

pain and physical functioning for the performance at work, and the influence of work-

related characteristics, were described. Finally, recommendations for clinical practice 

and future research were presented.    





Samenvatting



128

Samenvatting

Samenvatting 

In dit proefschrift onderzoeken wij de relatie tussen gezondheid en werk bij personen 

met vroege inflammatoire gewrichtsklachten (Hoofdstuk 1). De volgende doelstel-

lingen staan centraal in dit proefschrift: (1) het beschrijven van de invloed van vroege 

inflammatoire gewrichtsklachten, individuele factoren, en werkgerelateerde factoren 

op gezondheid en functioneren op het werk, en (2) het bepalen van de invloed van 

werkgerelateerde factoren op de prognose van vroege inflammatoire gewrichtsklach-

ten. De eerste doelstelling wordt onderzocht in Hoofdstuk 2 tot en met 5, en de tweede 

doelstelling in Hoofdstuk 6. 

In Hoofdstuk 2 wordt een literatuurstudie over participatie (functioneren in sociale 

rollen) van patiënten met reumatoïde artritis (RA) beschreven. Het doel was om een 

kwantitatieve schatting te geven van de beperkingen in participatie. Bijna alle studies 

die in dit literatuuronderzoek werden geïncludeerd beschreven participatie in betaald 

werk of in recreatie en vrije tijd. RA patiënten hadden vaker geen betaald werk dan ver-

gelijkbare referentie groepen (absolute verschil 4% tot 28%). Beperkingen in arbeids-

participatie ontstonden al in een vroege fase van de ziekte en varieerden sterk tussen 

de studies. In sommige Europese studies had bijna 30% van de RA patiënten 2 jaar na de 

diagnose een arbeidsongeschiktheidsuitkering. De meeste studies over participatie in 

recreatie en vrije tijd handelden over sociaal functioneren. RA patiënten rapporteerden 

minder goede scores voor sociaal functioneren dan referentie groepen, maar verande-

ringen in sociaal functioneren over de tijd waren klein. De resultaten van deze litera-

tuurstudie geven aan dat arbeidsparticipatie en sociaal functioneren zeer belangrijke 

uitkomstmaten zijn wanneer de gevolgen van RA in het ICF domein participatie worden 

onderzocht.

Hoofdstuk 3 presenteert de eerste van vier studies die zijn uitgevoerd binnen het 

Rotterdam Early Arthritis CoHort (REACH). In deze eerste cross-sectionele studie stond 

de ervaren gezondheid van personen met vroege inflammatoire gewrichtsklachten cen-

traal. Wij onderzochten welke demografische en psychosociale factoren geassocieerd 

waren met de kwaliteit van leven. In totaal zijn 359 personen in de studie geïncludeerd, 

waarvan 24% geclassificeerd werd als RA, 34% als artritis, geen RA, en 42% als inflamma-

toire gewrichtsklachten zonder klinische synovitis. De kwaliteit van leven was voorna-

melijk verminderd op het gebied van fysiek functioneren, rol functioneren door fysieke 

beperkingen en pijn. Klinische kenmerken verklaarden 4% tot 9% van de variantie in de 

verschillende dimensies van kwaliteit van leven, terwijl demografische en psychosociale 

factoren additioneel 21% tot 29% verklaarden. De kwaliteit van leven was negatief geas-

socieerd met lagere leeftijd, lager opleidingsniveau, niet-Nederlandse afkomst, passieve 

coping met pijn, minder ervaren controle over eigen gezondheid, en weinig sociale 

steun. De conclusie van deze studie luidde dat de kwaliteit van leven van personen met 
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vroege inflammatoire gewrichtsklachten sterker samenhangt met individuele factoren 

dan met klinische kenmerken.

Hoofdstuk 4 beschrijft een cross-sectionele studie over het voorkomen van verzuim 

en de werkgerelateerde factoren die met verzuim zijn geassocieerd. Van de 359 personen 

met inflammatoire gewrichtsklachten hadden 210 personen betaald werk. In totaal rap-

porteerden 54 (26%) van deze 210 personen meer dan 2 weken verzuim in de afgelopen 

6 maanden. Pijn, slecht fysiek functioneren en passieve coping waren geassocieerd met 

het melden van verzuim, maar klinische kenmerken niet. Weinig regelmogelijkheden op 

het werk, dat wil zeggen weinig controle over de planning en uitvoering van activiteiten 

op het werk, was geassocieerd met verzuim, terwijl leidinggevenden en personen met 

kantoorwerk juist minder verzuimden. De resultaten van deze cross-sectionele studie 

werden bevestigd in de prospectieve studie met 12 maanden follow-up, die is beschre-

ven in Hoofdstuk 5. Het doel van deze prospectieve studie was het identificeren van 

voorspellers van verzuim en een verminderde productiviteit tijdens het werk. Voorspel-

lers van verzuim waren veel pijn, slecht fysiek functioneren en regelmatig handmatig 

tillen tijdens het werk, terwijl leiding geven voorspellend was voor minder verzuim. Een 

verminderde productiviteit tijdens het werk werd voorspeld door een gemiddelde pijn 

score, slecht fysiek functioneren, een slechte mentale gezondheid, en weinig steun van 

collega’s. Personen geclassificeerd als ‘artritis, geen RA’ hadden vaak een ‘self-limiting’ 

(voorbijgaande) artritis en ervaarden minder vaak een verminderde productiviteit. Op 

basis van deze resultaten concludeerden wij dat pijn en fysiek functioneren een grote in-

vloed hadden op het functioneren op het werk van personen met vroege inflammatoire 

gewrichtsklachten. Pijn en slecht fysiek functioneren leken in het bijzonder beperkende 

factoren bij personen die regelmatig handmatig tilden, weinig controle hadden op de 

planning en organisatie van activiteiten op het werk en een weinig steun van collega’s 

ervaarden.

In Hoofdstuk 6 wordt de invloed van werkgerelateerde factoren op de prognose van 

gezwollen gewrichten, pijn, en het fysiek functioneren onderzocht. Pijn en fysiek func-

tioneren verbeterden sterk tijdens de eerste 6 maanden follow-up (respectievelijk 40% 

en 14%). Deze verbetering nam aanzienlijk af tijdens de tweede periode van 6 maanden. 

Het percentage personen met een gezwollen gewricht nam in een vergelijkbaar patroon 

af van 58% bij aanvang van de studie tot 20% na 6 maanden tot 7% na 12 maanden. Een 

minder goede prognose van pijn en fysiek functioneren werd gevonden bij personen 

met blijvend hoge klinische ontstekingsparameters, een hogere leeftijd, minder ervaren 

controle over eigen gezondheid, en weinig sociale steun. Werkgerelateerde factoren 

hadden geen invloed op de prognose van gezwollen gewrichten en pijn, terwijl perso-

nen die regelmatig handmatig tilden of hoge taakeisen hadden ongeveer 50% minder 

verbeterden in fysiek functioneren. Op basis van deze resultaten werd geconcludeerd 

dat werkgerelateerde factoren geen invloed hadden op gezwollen gewrichten en pijn 
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(ICF domein functies en anatomische eigenschappen), maar de gevolgen van inflam-

matoire gewrichtsklachten op het gebied van fysiek functioneren sterk beïnvloedden 

(ICF domein activiteiten). 

Hoofdstuk 7, de algemene discussie, begint met het presenteren van de belangrijk-

ste bevindingen in het licht van de onderzoeksvragen, gevolgd door methodologische 

beperkingen die van belang zijn bij de interpretatie van de bevindingen. Nieuwe inzich-

ten in de rol van pijn en fysiek functioneren voor het functioneren op het werk en de 

invloed van werkgerelateerde factoren worden beschreven. Hoofdstuk 7 eindigt met 

aanbevelingen voor de klinische praktijk en toekomstig onderzoek.
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