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Predictors of sick leave and reduced productivity at work among persons 
with early inflammatory joint conditions
by Goedele A Geuskens, MSc,1, 2 Johanna MW Hazes, MD,1 Pieternella J Barendregt, MD,1 Alex Burdorf,, 
PhD 2

Geuskens GA, Hazes JMW, Barendregt PJ, Burdorf A. Predictors of sick leave and reduced productivity at work 
among persons with early inflammatory joint conditions. Scand J Work Environ Health 2008;34(6):420–429.

Objectives   This study attempted to identify predictors of sick leave and reduced productivity at work among 
persons with early inflammatory joint conditions.
Methods   In a prospective cohort study of 210 workers with inflammatory joint conditions present for less 
than 12 months, data were collected by a medical examination and questionnaires at baseline and after 6 and 
12 months. The outcomes were sick leave and reduced productivity at work. Generalized estimation equations 
(6-month time-lag model) were used to study predictors.
Results   Sick leave was predicted by high levels of pain [odds ratio (OR) 3.2], poor physical functioning (OR 
4.4), and frequent manual materials handling (OR 2.0), whereas supervisors had a lower likelihood of sick leave 
(OR 0.2). The predictors of reduced productivity at work were intermediate levels of pain (OR 3.1), poor physi-
cal functioning (OR 2.8), poor mental health (OR 2.1), and low support from colleagues (OR 2.2), whereas the 
workers classified as having nonrheumatoid arthritis were less likely to report reduced productivity than those 
with inflammatory joint complaints without clinical synovitis (OR 0.4). 
Conclusions   Among the 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 coworker support. 

Key terms   arthritis; pain; performance at work; physical functioning; physical workload; prospective cohort 
study; supervisor; support.
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Worklife expectancy among persons with arthritis 
or rheumatism is about 4.2 years lower for men and 
3.1 years lower for women (1). For rheumatoid arthritis, 
ankylosing spondylitis, and psoriatic arthritis, employ-
ment ratios range from 0.78 to 0.94 when compared 
with the employment ratio of the general population (2). 
Among persons with longstanding rheumatoid arthritis, 
the prevalence of (partial) work disability pensions is 
11% to 52% higher than in the general working popula-
tion (3). The long-term effects of clinical characteristics, 
physical function, and physically demanding work on 
work disability have been well documented, especially 
for rheumatoid arthritis patients (4, 5). However, the 
performance at work (ie, sick leave and productivity 
at work) among employees with rheumatic diseases is 
increasingly gaining attention (6–8). 

Sick leave and 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 disorders (9–12). Among 
employees with musculoskeletal conditions, risk factors 
for sick leave include pain intensity, reduced function, 
demographic factors, high physically demanding work, 
high job strain, and low support at work (13–18). In 
addition to sick leave, Li et al (19) found that 49% of 
workers with longstanding arthritis reported reduced 
productivity at work. In accordance, Burton et al (20) 
reported that workers with chronic arthritis who received 
treatment had a 2.5% reduction in productivity at work 
due to arthritis. They were 1.5 times more likely to 
report reduced productivity in physical activities than 
workers without arthritis (20). 
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Sick leave may precede work-relevant disability 
among people with rheumatic diseases (21, 22). Besides, 
reduced performance at work importantly contributes to 
indirect costs (6, 19). However, thus far, no prospective 
study has addressed the relative contribution of clinical, 
individual, and work characteristics to sick leave and 
reduced productivity at work among persons with recent 
inflammatory joint conditions. Especially concerning an 
early phase of inflammatory 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 intervention. Hence the aim of this study 
was to identify predictors of sick leave and reduced 
productivity at work among workers with early inflam-
matory joint conditions.

Study population and methods 

Study population 

The current study presents the 1-year follow-up data of 
the Rotterdam early arthritis cohort (REACH). REACH 
is an ongoing inception cohort study with 4 years of 
follow-up. Its objective is to study the ethiopathogen-
esis, diagnostic strategies, and outcome of patients with 
inflammatory joint conditions for less than 12 months. 
Altogether 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 participate in REACH from July 
2004 on. The data collection included a large array of 
detailed medical examinations and questionnaires. When 
patients enter the study, they can choose to provide only 
limited medical data or self-reported questionnaires or 
both. For the current study, the 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 that 1-year follow-up data on 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 the complaints 
had existed for less than 12 months and were not due 
to trauma or mechanical problems. During a telephone 
interview and a subsequent medical examination by 
a rheumatologist, the inclusion criteria were verified. 
Patients were included if (i) joint complaints existed for 
less than 12 months with no requirement of a minimum 
duration and (ii) 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 during a 
medical examination by a rheumatologist: morning stiff-

ness longer than 1 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 (iii) complaints were predominantly 
present in the morning and at night, and improved with 
movement. Patients were excluded if (i) complaints 
were due to trauma or mechanical problems, (ii) age 
was under 16 years, (iii) no written communication was 
possible in Dutch, or (iv) 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 the 
study. For patients directly visiting rheumatologists, a 
similar verification procedure was applied. For all of 
the patients, enrolled through general practitioners or 
rheumatologists, a rheumatologist set the diagnosis. 

Altogether 586 patients had been notified by the 
end of July 2006 (figure 1). A total of 122 patients did 
not fulfill the inclusion criteria. Before actual inclusion, 
44 patients were lost. These patients were significantly 
more often male than the participants (39% versus 27% 
male), but no differences in age existed. After inclusion, 
61 of the 420 patients (15%) were excluded from the 
current study due to incomplete data collection (5%) or 
the patient’s choice at his or her entrance into the study 
to provide only limited medical data or self-reported 
questionnaires (10%). The age and gender of these 
patients did not differ significantly. Since only patients 
aged 18 to 65 years in paid employment were selected 
for the current study, 210 patients were included. This 
study was approved by the ethics committees of the three 
participating hospitals. All of the patients gave their 
written informed consent.

Measurements 

At the baseline and after 6 and 12 months of follow-up, 
the patients completed self-administered questionnaires, 
and clinical characteristics were obtained in a medical 
examination. 

Demographic and work characteristics

Age, gender, and ethnicity were asked about. Ethnic-
ity was categorized into Dutch origin (no parent born 
abroad) or non-Dutch origin (at least one parent born 
abroad) (23). 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 train-
ing or university). 
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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. The patients were asked whether 
they were a supervisor or self-employed and whether 
they worked in shifts. The duration of employment for 
the same employer was dichotomized on the basis of 
the median number of years (24). Physical load was 
assessed by questions derived from the Dutch Muscu-
loskeletal Questionnaire on manual materials handling 
(lifting 5 kg or lifting 25 kg or both), strenuous arm 
positions (working with hands above shoulder level or 
repetitive arm movements), and clerical work (prolonged 
sedentary work and computer work) (24, 25). Answers 
were recorded 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 
exposure (25). Physical exertion was rated at each mea-
surement on a numerical rating scale from 0 (“no effort 
at all”) to 10 (“very high effort”). A score of ≥6 was 
classified as high physical exertion (26). 

Questions on the psychosocial load of the job were 
derived from the Karasek model (27). In this model, 
people are supposedly at risk for psychological strain 

when experiencing high job demands and low job con-
trol. Job demands were measured by 11 items (eg, 
working fast, excessive work). Job control was measured 
by 6 items on skill discretion (eg, task variety, learning 
new things), and by 11 items on the authority to make 
decisions (eg, autonomy in executing tasks and solving 
problems, influence on planning). For both dimensions, 
the sum score was dichotomized according to the me-
dian score. 

Support from colleagues was measured by a numeri-
cal rating scale ranging from 0 (no support) to 10 (high 
support). Support from the supervisor was similarly 
ascertained (28). On the basis of the median score, sup-
port from colleagues and the supervisor was classified 
as low or high. Attitude towards paid employment was 
assessed by three statements with answers on a 3-point 
scale with ratings of “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 classified as high motivation if they agreed with all 
three statements, and otherwise as low motivation. 

At all of the measurements, currently present ad-
aptations of the job due to joint complaints were asked 

a 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).  

Figure 1. Inclusion and follow-up of employed patients with early inflammatory joint conditions.  

Inclusion (N=420) 

Lost: N=31 
Not fulfilling REACH criteria a: N=54 

Interview by telephone 
(N=586)

Medical examination 
(N=501)

Eligible patients for quality of life 
research (N=359)

Lost: N= 13 
Not fulfilling REACH criteria a: N=68 

No consent for this part of the REACH study: N=42 
Incomplete data: N=19

Rheumatologist 
(N=335) 

General practitioner 
(N=251) 

Age not 18-65 years: N=50 
No paid employment: N=99 

Patients included in present study 
(N=210) 

Lost: N=10

Follow-up after 6 
months (N=168)

Follow-up after 12 months (N=186) 

Lost: N=14 

Nonrespondents after 6 months, respondents after 12 months: 

Figure 1. Inclusion and follow-up of the employed patients with early inflammatory joint conditions. (REACH = Rotterdam early arthritis cohort) a 
Patients were included in REACH if (i) joint complaints existed for less than 12 months and (ii) arthritis in at least one joint or complaints in at least 
2 joints in combination with other factors indicating inflammatory complaints was ascertained. [See the text.]
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about. The workers specified adaptations in worktasks, 
worktime, and the 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 measure-
ment. The patients were classified into the following 
three mutually exclusive diagnostic groups on the basis 
of the diagnosis made by a rheumatologist: (i) definite or 
probable rheumatoid arthritis, (ii) specified or nonspeci-
fied mono- or oligo- or polyarthritis, nonrheumatoid 
arthritis, and (iii) inflammatory joint complaints without 
clinical synovitis. In the last group, the patients with 
artralgia or myalgia, osteoarthritis, or inflammatory 
complaints without further specification were included. 
A swollen joint count (44 joints) was categorized into 
no clinical synovitis, 1–2 swollen joints, and ≥3 swollen 
joints. The erythrocyte sedimentation rate was classified 
into low (≤20 mm/hour) or high (>20 mm/hour). Since 
89% of the patients with inflammatory joint complaints 
without clinical synovitis were classified into the group 
with a low erythrocyte sedimentation rate at baseline, 
they were also classified into this group if data were not 
available during the follow-up. The duration of inflam-
matory complaints was defined as the period between 
symptom onset and a medical examination and was 
dichotomized on the basis of the median number of 
weeks. The use of disease-modifying antirheumatic 
drugs (DMARD) was ascertained. Comorbidity was as-
sessed and classified as 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 
about. Pain, physical functioning, and mental health 
were measured by the following three subscales of 
the Short Form-36 Health Survey (SF-36): bodily pain 
(2 items), physical functioning (10 items), and mental 
health (5 items), respectively (29, 30). The sum scores of 
the subscales can range from 0 to 100, the higher scores 
indicating better health. Functional ability was assessed 
by the Health Assessment Questionnaire (20 items) (31). 
The scores of this questionnaire range from 0 to 3, the 
higher scores indicating more disability. The subscales 
of the SF-36 and the Health Assessment Questionnaire 
were analyzed in tertiles. General fatigue during the 
past week was rated on a visual analogue scale ranging 
from 0 (no fatigue at all) to 100 (very high fatigue). 
Fatigue was classified as low or high on the basis of the 
median score.

Behavioral 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 eight items on a 4-point scale. 

The sum score can range from 8 to 32, the higher scores 
indicating more frequent use of the coping strategy (32, 
33). Behavioral coping was analyzed in tertiles. 

Sick leave and productivity at work 

In the Netherlands, sick leave is legally defined as not 
being able to work full-time, including both complete 
absence from work and work activities on restricted 
duty due to health problems. The latter was comprised 
of a small proportion of all workers on sick leave. In 
almost all situations, collective labor agreements re-
quire payment of full salary during the first 12 months 
and approximately 70% of the salary during the second 
12 months. In this study, sick leave was measured at the 
baseline and after 6 months and 12 months of follow-up 
with the use of questions on the frequency and duration 
of sickness absence due to general causes in the past 
6 months. For the duration of sick leave, the patients 
reported whether they experienced no sick leave or 1 
to 7 days, 8 to 14 days, or >2 weeks of sick leave on a 
4-point scale. These questions have been shown to have 
high specificity (91%) and high sensitivity (79%), and 
moderate agreement with register data (kappa, 0.50 and 
0.54, respectively,). The questions were the most accu-
rate for those with sickness absence of >14 days (34). 
Hence sick leave was defined as reporting >2 weeks of 
sick leave in the past 6 months. 

Productivity at work was assessed at 6 and 12 months 
of follow-up by two questions derived from the Quantity 
and Quality (QQ) instrument. The self-report questions 
addressed the quantity and quality of the work per-
formed during the last workday compared with a normal 
workday. Answers were given on a numerical rating 
scale, 0 representing “nothing” and “very poor quality”, 
respectively, and 10 representing “normal quantity” and 
“normal quality” (35, 36). Since the two questions on the 
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 into reduced productivity (score <10) 
and normal productivity (score=10).

Statistical analysis 

Predictors of sick leave and reduced productivity at 
work were studied in separate models by means of a 
logistic regression analysis with generalized estimating 
equations (GEE), suitable for the analysis of repeated 
measurements data. A 6-month time-lag model was 
chosen, implying that the measurement of a risk factor 
was related to the outcome measured 6 months later. In 
the analysis, those with one 6-month follow-up period 
had two measurements, and those with two 6-month 
periods of follow-up had 3 measurements. In the model, 
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demographic and work characteristics were considered 
to be time independent, except for change of job and 
physical exertion. Clinical characteristics and self-re-
ported health were considered to be time dependent, 
except for disease duration and behavioral coping, which 
were measured only at the baseline. The odds ratio (OR) 
was used as the measure of association, and it 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 pre-
dictors of sick leave and reduced productivity at work. 
First, all of the independent factors were analyzed with 
the use of 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. The variables 
with a P-value of ≥0.05 were selected, and age and 
gender were included in the model by default. Similarly, 
a multivariate GEE model with clinical factors and self-
reported health as independent factors was used with 
forward selection, and the variables with a P-value of 
≥0.05 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 were retained, as well as variables of borderline 
significance that caused a change of ≥10% in the coef-
ficient of another significant variable in the model. The 
statistical analyses were performed with the statistical 

package STATA (8.0 SE, Stata Corporation, College 
Station, TX, USA). 

Results 

At the baseline, 210 workers seeking care for early 
inflammatory joint conditions participated in this study. 
The data of 168 persons were available after 6 months, 
and, after 12 months, 186 persons participated (figure 
1). Altogether 24 (11%) persons were lost to follow-up. 
They were significantly younger than the participants 
[39 (SD 11) versus 45 (SD 10) years], not classified as 
rheumatoid arthritis at baseline, and more frequently 
classified as inflammatory joint complaints without 
clinical synovitis (63%). No differences were found for 
gender or for sick leave, pain, or physical functioning 
at the baseline.

Tables 1 and 2 describe the characteristics of the 
study population. At the baseline, the median disease 
duration was 15 (range 2–27) weeks. During the follow-
up, the swollen joint count and erythrocyte sedimenta-
tion rates decreased. In addition, pain decreased and 
physical functioning improved in all of the diagnostic 
groups (table 2). After 6 months, 94% of the rheumatoid 
arthritis patients, 33% of the patients with arthritis but 
not rheumatoid arthritis, and 9% of the patients classi-
fied as having inflammatory joint complaints without 
clinical synovitis received treatment with DMARD. 

After 12 months, 11 persons had quit working and 
2 of them attributed their work loss to their joint condi-
tion (table 3). Sick leave for more than 2 weeks in the 
past 6 months was reported by 26% of the workers at 
baseline, and by 27% and 17% after 6 and 12 months, 
respectively. Sick leave recurred for 66% of those with 
sick leave at the baseline and for 32% of those with sick 
leave at the 6-month visit. Reduced productivity recurred 
for 65% of the workers with reduced productivity at the 
6-month visit. Sick leave and reduced productivity were 
strongly related; 72% of the workers who reported sick 
leave also reported reduced productivity. At least one job 
adaptation due to joint complaints was described by 39% 
of the persons after 12 months. Adaptations in worktasks 
were often combined with changes in worktimes or the 
environment. The workers with job adaptations more 
frequently had reduced productivity than those without 
adaptations (68% versus 36%). They also reported more 
sick leave (33% versus 17%). 

Table 4 shows that, in the 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-re-
ported health predicted sick leave, but diagnostic group 
and comorbidity had no impact. In the multivariate GEE 

Table 1. Demographic and work characteristics of the workers with 
early inflammatory joint conditions. (IQR = interquartile range)

Characteristics	 Baseline (N=210)

	 %	 Mean	 SD	 Median	 IQR

Demographic characteristics	

	 Age (years)	 ·	 45	 11	 ·	 ·
	 Female	 72	 ·	 ·	 ·	 ·
	 Education					   
		  High	 23	 ·	 ·	 ·	 ·
		  Intermediate	 35	 ·	 ·	 ·	 ·
		  Low	 42	 ·	 ·	 ·	 ·

Work characteristics					   

	 Workhours  (number)	 ·	 31	 13	 ·	 ·
	 Supervisor	 18	 ·	 ·	 ·	 ·
	 Prolonged clerical work	 36	 ·	 ·	 ·	 ·
	 Frequent manual materials handling	 22	 ·	 ·	 ·	 ·
	 Physical exertion (0–10 a)	 ·	 ·	 ·	 6	 3–8
	 Job demands (0–33 a)	 ·	 ·	 ·	 13	 10–16
	 Job control (0–51 a)	 ·	 ·	 ·	 31	 24–38
	 Support from colleagues (0–10 a)	 ·	 ·	 ·	 7	 6–8
	 Support from supervisor (0–10 a)	 ·	 ·	 ·	 7	 5–8

a Range of the scale on which the score was based.
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analysis, sick leave was predicted by frequent manual 
materials handling [OR 2.0, 95% confidence interval 
(95% CI) 1.0–4.0], a high level of bodily pain (OR 3.2, 
95% CI 1.3–7.5), and poor physical functioning (OR 
4.4, 95% CI 1.9–10), whereas the supervisors were less 
likely to report sick leave (OR 0.2, 95% CI 0.1–0.7) 
(table 4). Educational level, clinical factors, and reduced 
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 
Health Assessment Questionniare 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). 

The impact of demographic and work characteristics 
on productivity in the univariate GEE analysis resembled 
the pattern found for sick leave, although the relations 
were less strong and not significant for most factors (ta-
ble 4). The presence of swollen joints, diagnostic group, 
and poor self-reported health influenced productivity. In 
the multivariate GEE analysis, reduced productivity at 

work was predicted by low support from colleagues (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 func-
tioning (OR 2.1, 95% CI 1.1–4.3, and OR 2.8, 95% CI 
1.2–6.5, respectively), and poor mental health (OR 2.1, 
95% CI 1.0–4.3), whereas productivity loss was less 
likely among the workers classified as having arthritis but 
not rheumatoid arthritis than among those with inflamma-
tory joint complaints without clinical synovitis (OR 0.4, 
95% CI 0.2–0.9) and those with rheumatoid arthritis (OR 
0.3, 95% CI 0.1–0.6). For about half of the workers clas-
sified as having nonrheumatoid arthritis or arthritis at the 
baseline, clinical synovitis was transient after 6 months, 
as defined by no treatment with DMARD and no swollen 
joints. Furthermore, these workers had a 5.9-point better 
score for bodily pain after 6 months than both of the 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 manual materials handling” were added to 
the multivariate model of productivity, the findings were 

Table 2. Clinical characteristics and self-reported health among the patients with early inflammatory joint conditions during a 1-year fol-
low-up period. (IQR = interquartile range, SF-36 = Short Form-36 Health Survey, DMARD = disease-modifying antirheumatic drugs)

	 Baseline (N=210)	 6 months of follow-up (N=168)	 12 months of follow-up (N=186)

	 %	 Mean	 SD	 Median	 IQR	 %	 Mean	 SD	 Median	 IQR	 %	 Mean	 SD	 Median	 IQR

Clinical factors											         

	 Disease duration at  
	 inclusion (weeks)	 ·	 ·	 ·	 15	 7–27	 ·	 ·	 ·	 ·	 ·	 ·	 ·	 ·	 ·	 ·
	 Diagnostic group				    ·	 ·										        
		  Rheumatoid arthritis	 23	 ·	 ·	 ·	 ·	 32	 ·	 ·	 ·	 ·	 32	 ·	 ·	 ·	 ·
		  Arthritis but not rheumatoid  
		  arthritis	 35	 ·	 ·	 ·	 ·	 29	 ·	 ·	 ·	 ·	 34	 ·	 ·	 ·	 ·
		  Inflammatory joint complaints  
		  without clinical synovitis	 42	 ·	 ·	 ·	 ·	 39	 ·	 ·	 ·	 ·	 34	 ·	 ·	 ·	 ·
	 Swollen joints (44 joints)															             
		  No swollen joints	 42	 ·	 ·	 ·	 ·	 80	 ·	 ·	 ·	 ·	 92	 ·	 ·	 ·	 ·
		  1–2 swollen joints	 29	 ·	 ·	 ·	 ·	 16	 ·	 ·	 ·	 ·	 2	 ·	 ·	 ·	 ·
		  >2 swollen joints	 29	 ·	 ·	 ·	 ·	 4	 ·	 ·	 ·	 ·	 6	 ·	 ·	 ·	 ·
	 High erythrocyte sedimentation  
	 rate (>20 mm/hour)	 34	 ·	 ·	 ·	 ·	 15	 ·	 ·	 ·	 ·	 11	 ·	 ·	 ·	 ·
	 Medical treatment with DMARD	 0	 ·	 ·	 ·	 ·	 43	 ·	 ·	 ·	 ·	 41	 ·	 ·	 ·	 ·
	 Comorbidity a	 38	 ·	 ·	 ·	 ·	 42	 ·	 ·	 ·	 ·	 45	 ·	 ·	 ·	 ·

Self-reported health															             

	 Bodily pain (SF-36) (0–100 b) c	 ·	 45	 20	 ·	 ·	 ·	 63	 22	 ·	 ·	 ·	 64	 22	 ·	 ·
	 Physical functioning (SF-36)  
	 (0–100 b) c	 ·	 63	 24	 ·	 ·	 ·	 72	 22	 ·	 ·	 ·	 75	 20	 ·	 ·
	 Mental health (SF-36) (0–100 b) c	 ·	 72	 17	 ·	 ·	 ·	 74	 19	 ·	 ·	 ·	 76	 19	 ·	 ·
	 Health assessment 
	 Questionnaire (0–3 b) d	 ·	 ·	 ·	 0.50	 0.13–0.88	 ·	 ·	 ·	 0.25	 0–0.63	 ·	 ·	 ·	 0.25	 0–0.63
	 Fatigue (0–100 b) e	 ·	 ·	 ·	 60	 32–73	 ·	 ·	 ·	 52	 26–72	 ·	 ·	 ·	 49	 20–67
	 Decreasing activity to cope  
	 with pain (8–32 b)	 ·	 15	 5	 ·	 ·	 ·	 ·	 ·	 ·	 ·	 ·	 ·	 ·	 ·	 ·

a Percentage of affirmative answers.
b Range of the scale on which the score was based.
c Higher scores indicate better health.
d Higher scores indicate more functional disability.
e Higher scores indicate more fatigue.
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in agreement with the impact of these factors on sick 
leave, although nonsignificant (OR 0.60, 95% CI 0.29–
1.23, and OR 1.42, 95% CI 0.66–3.02, respectively). 
Furthermore, the impact of the risk factors on sick leave 
and reduced productivity at work did not differ between 
the first and second 6-month period. The observed rela-
tions between the work characteristics and outcomes 
did not differ among the workers with different levels 
of pain, physical functioning, and mental health, or be-
tween the diagnostic groups, when the interaction terms 
were added to the models. 

Discussion

For the workers seeking care because of early inflamma-
tory joint conditions, sick leave was predicted by high 
levels of pain, poor physical functioning, and frequent 
manual materials handling, whereas supervisors had a 
lower likelihood of reporting sick leave. The predictors 
of reduced productivity at work were increased levels 
of pain, intermediate or poor physical functioning, 
poor mental health, and low support from colleagues, 
whereas the workers classified as having arthritis or non-
rheumatoid arthritis were less likely to report reduced 
productivity.

Some methodological aspects may have influenced 
our findings. Since the prevalence of inflammatory joint 
conditions in the general population is unknown, little 
insight exists with respect to the potential selection 
processes during the referral of patients by physicians to 
this inception cohort study. It is unlikely that the physi-
cians selected patients on the basis of work characteris-
tics. If selection bias occurred, it could be hypothesized 
that the physicians were more likely to notify patients 
for REACH if they reported serious complaints. An 
additional analysis showed that entering the study via 
either general practitioners or rheumatologists 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, or sick leave at 
baseline. Therefore, loss to follow-up was not strongly 
influenced 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 decreased. Two factors could explain the decrease 
in sick leave. First, medical treatment probably influ-
enced pain, physical functioning, and the performance 
at work. Second, the decrease in sick leave may have 
been due to regression to the mean, since the patients 
were only included in this study when they sought care, 
and seeking care may be prompted by sick leave. As a 
consequence, it could be expected that sick leave was 
higher at the baseline than during the 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 in-
flammation, had no influence. Pain and reduced physical 
functioning are important consequences of musculosk-
eletal conditions (37), and they often result in sick leave 
(13–15, 18, 38) or productivity loss (13–15, 18, 38) in 
other musculoskeletal disorders. Therefore, this study 
adds to our knowledge that pain and physical function-
ing determine performance at work already in an early 
phase of this musculoskeletal condition, and that they 
are more important than the inflammatory parameters. 
Our findings were in agreement with the results of a 
cross-sectional study involving the same worker popula-
tion. 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 6 months 
(39). No other clinical factor, except diagnostic group, 
had any predictive value. Workers with arthritis but not 
rheumatoid arthritis had a lower likelihood of reporting 
reduced productivity at work, relative to workers with 

Table 3. Performance at work and job adaptations among workers 
with early inflammatory joint conditions during a 1-year follow-up 
period.

Work outcome	 Baseline	 After	 After  
	 (N=210	 6 months	 12 months  
		  (N=168)	 (N=186)

	 N	 %	 N	 %	 N	 %

Quit employment	 ·	 ·	 6	 ·	 11	 ·

Employed	 210	 ·	 162	 ·	 175	 ·

	 Sick leave >2 weeks  
	 in past 6 months	 54	 26	 44	 27	 29	 17

	 Reduced productivity  
	 on last workday	 ·	 ·	 80	 49	 71	 41

	 Work adaptation	 49	 23	 50	 31	 43	 25

		  Tasks	 32	 15	 37	 23	 29	 17
			   Reduction in physical- 
			   ly demanding tasks	 20	 ·	 21	 ·	 16	 ·
			   Partial change in work  
			   tasks or job change	 9	 ·	 8	 ·	 7	 ·
			   Other adaptations	 3	 ·	 8	 ·	 6	 ·
		  Time	 22	 10	 22	 14	 15	 9
			   Reduction in hours	 14	 ·	 10	 ·	 9	 ·
			   Change in distribution  
			   of hours	 3	 ·	 8	 ·	 6	 ·
			   Other adaptations	 5	 ·	 4	 ·	 0	 ·
		  Environment	 11	 5	 12	 7	 15	 8
			   Desks, chairs, computer	 9	 ·	 7	 ·	 12	 ·
			   Other adaptations	 2	 ·	 5	 ·	 3	 ·
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Table 4. Predictors of sick leave and reduced productivity at work among workers with early inflammatory joint conditions in the GEE 
analyses. (GEE = generalized estimating equations)

Predictor 	 Sick leave (N=307 a)	 Reduced productivity at work (N=303 b)

	 Univariate	 Multivariate	 Univariate	 Multivariate

	 OR	 95% CI	 OR	 95% CI	 OR	 95% CI	 OR	 95% CI

Demographic and work characteristics								      

	 Age (years)	 1.02	 0.99–1.04	 1.01	 0.99–1.04	 1.01	 0.99–1.04	 1.00	 0.97–1.03
	 Gender (male versus female)	 0.94	 0.50–1.80	 1.00	 0.49–2.04	 0.80	 0.45–1.41	 0.95	 0.50–1.79
	 Ethnicity (non-Dutch versus Dutch origin)	 1.78 c	 0.91–3.48	 ·	 ·	 1.90 d	 1.04–3.45	 ·	 ·
	 Education								      
		  High	 1.00	 ·	 ·	 ·	 1.00	 ·	 ·	 ·
		  Intermediate	 1.69	 0.71–3.98	 ·	 ·	 1.52	 0.78–2.98	 ·	 ·
		  Low	 2.80 d	 1.25–6.29	 ·	 ·	 1.62	 0.84–3.15	 ·	 ·
	 Supervisor	 0.23 d	 0.08–0.63	 0.24 d	 0.08–0.70	 0.79	 0.40–1.57	 ·	 ·
	 Prolonged clerical work	 0.65	 0.35–1.19	 ·	 ·	 0.67	 0.40–1.13	 ·	 ·
	 Frequent manual materials handling	 1.98 d	 1.10–3.56	 1.96 c	 0.97–3.98	 1.48	 0.79–2.76	 ·	 ·
	 High physical exertion (>6.0 e)	 2.32 d	 1.28–4.22	 ·	 ·	 1.38	 0.84–2.28	 ·	 ·
	 High job demands (≥13 e)	 1.32	 0.74–2.33	 ·	 ·	 0.97	 0.59–1.61	 ·	 ·
	 Low job control (≤30 e)	 1.70 c	 0.96–3.04	 ·	 ·	 1.17	 0.71–1.91	 ·	 ·
	 Low support from colleagues (≥7.0 e)	 1.69 c	 0.94–3.04	 ·	 ·	 1.64 c	 0.99–2.72	 2.21 d	 1.27–3.86
	 Low support from the supervisor (≥7.0 e)	 0.83	 0.48–1.44	 ·	 ·	 0.86	 0.51–1.45	 ·	 ·
	 High motivation to be in paid employment	 0.64	 0.36–1.13	 ·	 ·	 1.32	 0.80–2.20	 ·	 ·

Clinical characteristics and self-reported health								      

	 Diagnosis								      
		  Inflammatory joint complaints, no synovitis	 1.00	 ·	 ·	 ·	 1.00	 ·	 1.00	 ·
		  Arthritis, not rheumatoid arthritis	 1.20	 0.63–2.28	 ·	 ·	 0.59 c	 0.32–1.09	 0.44 d	 0.22–0.90
		  Rheumatoid arthritis	 1.17	 0.59–2.35	 ·	 ·	 1.65	 0.90–3.03	 1.61	 0.80–3.25
	 Swollen joints								      
		  No swollen joints	 1.00	 ·	 ·	 ·	 1.00	 ·	 ·	 ·
		  1–2 swollen joints	 1.59	 0.84–3.00	 ·	 ·	 1.98 d	 1.14–3.42	 ·	 ·
		  >2 swollen joints	 2.55 d	 1.38–4.70	 ·	 ·	 1.55 c	 0.92–2.61	 ·	 ·
	 High erythrocyte sedimentation rate (>20 mm/hour)	 3.04 d	 1.68–5.52	 ·	 ·	 1.12	 0.63–1.97	 ·	 ·
	 Disease duration at inclusion (long versus short)	 0.62 c	 0.35–1.09	 ·	 ·	 0.68	 0.41–1.13	 ·	 ·
	 Comorbidity (yes versus no)	 1.48	 0.85–2.58	 ·	 ·	 1.25	 0.77–2.03	 ·	 ·
	 Bodily pain								      
		  Low (≥52 e)	 1.00	 ·	 1.00	 ·	 1.00	 ·	 1.00	 ·
		  Intermediate (39–51 e)	 1.57	 0.77–3.18	 1.27	 0.58–2.78	 3.21 d	 1.89–5.46	 3.11 d	 1.61–6.02
		  High (≤38 e)	 7.96 d	 4.02–15.8	 3.17 d	 1.34–7.49	 2.61 d	 1.47–4.63	 1.91	 0.83–4.39
	 Physical functioning								      
		  Good (≥76) e	 1.00	 ·	 1.00		  1.00	 ·	 1.00	 ·
		  Moderate (54–75 e)	 1.23	 0.57–2.64	 1.22	 0.56–2.66	 2.24 d	 1.20–4.19	 2.14 d	 1.06–4.30
		  Poor (≤53 e)	 7.81 d	 3.90–15.7	 4.38 d	 1.88–10.2	 3.93 d	 2.07–7.47	 2.84 d	 1.24–6.50
	 Health Assessment Questionnaire 								      
		  Good (≤0.12 e)	 1.00	 ·	 ·	 ·	 1.00	 ·	 ·	 ·
		  Moderate (0.13–0.63 e)	 0.85	 0.39–1.86	 ·	 ·	 1.96 d	 1.11–3.45	 ·	 ·
		  Poor (≥0.64 e)	 2.91 d	 1.52–5.57	 ·	 ·	 4.17 d	 2.25–7.75	 ·	 ·
	 Mental health								      
		  Good (≥81 e)	 1.00	 ·	 ·	 ·	 1.00	 ·	 1.00	 ·
		  Moderate (65–80 e)	 2.05 c	 0.91–4.64	 ·	 ·	 1.26	 0.73–2.17	 0.82	 0.44–1.54
		  Poor (≤64 e)	 4.93 d	 2.29–10.6	 ·	 ·	 2.60 d	 1.46–4.64	 2.11 d	 1.04–4.26
	 Fatigue (≥61 e)	 1.72 d	 1.06–2.78	 ·	 ·	 1.65 c	 0.99–2.73	 ·	 ·
	 Decreasing activity to cope with pain (8–32 e)								      
		  Low	 1.00	 ·	 ·	 ·	 1.00	 ·	 ·	 ·
		  Intermediate	 2.49 d	 1.06–5.87	 ·	 ·	 1.36	 0.72–2.59	 ·	 ·
		  High	 4.13 d	 1.91–8.96	 ·	 ·	 2.44 d	 1.30–4.57	 ·	 ·

a Altogether 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 Altogether 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. 

c 0.05<P<0.10.
d P<0.05.
e Range of the scale on which the score was based.
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rheumatoid arthritis and workers with inflammatory 
joint conditions without clinical synovitis. In this patient 
group, clinical synovitis was transient (self-limiting) for 
a substantial proportion of the patients, as one would 
expect (40). The transient nature of the complaints was 
illustrated by the fact that these patients did not receive 
treatment with DMARD and also had no swollen joints 
after 6 months. Moreover, self-reported pain was lower 
in this diagnostic group during the follow-up. Given the 
transient nature of the 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 characteristics “manual 
materials handling”, “being a supervisor”, and “support 
from colleagues” predicted performance at work. It can 
be hypothesized that pain and functional limitations 
become especially troublesome in jobs with strenuous 
work conditions. Frequent manual materials handling 
increases the mechanical loading of the joints, which, in 
turn, may result in the exacerbation of joint complaints 
(41). Likewise, supervisors have more control over the 
planning and organization of their activities at work and 
thus may avoid strenuous work conditions when their 
complaints flair up (42). The positive effects of support 
from colleagues could also reflect increased possibilities 
for workers with complaints to adjust their workload 
when needed. This possibility could be illustrated by a 
qualitative study, in which a substantial proportion of the 
persons with longstanding rheumatoid arthritis reported 
that their colleagues helped with physical aspects of 
the job, such as lifting, reaching, and typing (43). It is 
of interest to gain more insight into the mechanisms 
of workers with inflammatory joint complaints so that 
their work conditions can be tailored to their temporary 
pain and functional limitations. The workers with early 
inflammatory joint conditions frequently described ad-
aptations of the job. An additional analysis showed that, 
among the workers without any adaptation at baseline, 
the likelihood of adaptations was increased among those 
with poor physical functioning (OR 7.2, 95% CI 2.9–18) 
and decreased among 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 (ie, 29% versus 23% 
at baseline and 42% versus 25% after 12 months) (44). 
This difference could be due to worse physical function-
ing. Since little is known about the influence of early 
adaptations on the relation between job characteristics 
and performance at work, we recommend future studies 
to address their influence. 

Our study showed that physicians can support work-
ers’ performance at work with early inflammatory joint 
conditions by targeting pain and physical functioning, 
in addition to disease activity. In addition to medical 

treatment, patient education programs may improve 
function and pain, although more insight is needed into 
their impact in different musculoskeletal diseases and 
their timing (45, 46). Early job-related interventions that 
reduce physical workload and increase control over the 
organization and planning of activities may avoid nega-
tive consequences of inflammatory joint complaints on 
performance at work. 

Among the 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 function-
ing, and job interventions should aim at reducing physi-
cal workload and increasing coworker support. 
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