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Abstract

Background: Workers with rheumatoid arthritis (RA) often experience restrictions in functioning at work and
participation in employment. Strategies to maintain work productivity exist, but these interventions do not involve
the actual workplace. Therefore the aim of this study is to investigate the (cost)effectiveness of an intervention
program at the workplace on work productivity for workers with RA.

Methods/design: This study is a randomized controlled trial (RCT) in specialized rheumatology treatment centers in
or near Amsterdam, the Netherlands. Randomisation to either the control or the intervention group is performed at
patient level. Both groups will receive care as usual by the rheumatologist, and patients in the intervention group
will also take part in the intervention program. The intervention program consists of two components; integrated
care, including a participatory workplace intervention. Integrated care involves a clinical occupational physician,
who will act as care manager, to coordinate the care. The care manager has an intermediate role between clinical
and occupational care. The participatory workplace intervention will be guided by an occupational therapist, and
involves problem solving by the patient and the patients’ supervisor. The aim of the workplace intervention is to
achieve consensus between patient and supervisor concerning feasible solutions for the obstacles for functioning at
work. Data collection will take place at baseline and after 6 and 12 months by means of a questionnaire. The
primary outcome measure is work productivity, measured by hours lost from work due to presenteeism. Secondary
outcome measures include sick leave, quality of life, pain and fatigue. Cost-effectiveness of the intervention
program will be evaluated from the societal perspective.

Discussion: Usual care of primary and outpatient health services is not aimed at improving work productivity.
Therefore it is desirable to develop interventions aimed at improving functioning at work. If the intervention
program will be (cost)effective, substantial improvements in work productivity might be obtained among workers
with RA at lower costs. Results are expected in 2015.
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Background
Rheumatoid arthritis (RA) is an autoimmune disease
characterized by chronic inflammation of the joints [1].
Fatigue, stiffness and pain are prominent symptoms. RA
has a fluctuating and chronic progressive course and
may result in loss of function of the joints [2].
In northern Europe, the prevalence of RA is estimated

at 6.6 per 1000 [3]. In the Netherlands, the prevalence
was estimated at 7 per 1000 in men, and 11 per 1000 in
women in 2007 [4]. The work status of RA patients
affects the costs for society for RA [5]. In a review of
Lundkvist et al. (2008), the economic impact of RA on
society was reviewed. Overall, the mean annual costs per
patient were estimated at around 13500 Euros in Europe.
Besides medical costs and drugs, which represent for
about one-third of these costs, productivity losses ac-
count for a substantial part of the total costs of RA
(32%). Other costs include informal care costs, and non-
medical costs such as formal home help [3].
The International Classification of Functioning, Dis-

ability and Health (ICF, Figure 1) describes participation
as all aspects concerning activities (execution of a task
or action) and participation in daily life (involvement in
a life situation) [6]. RA patients often experience restric-
tions in participation in employment. A Dutch cohort of
RA patients showed that RA patients have higher work
disability rates when compared to the Dutch population;
after a mean disease duration of 4.3 years, RA patients
had a 2.14 risk of being work disabled [7]. In another
Dutch cohort of patients with early arthritis (EAC), 19%
of the patients became work disabled over a period one
year before and one year after entering the EAC [8]. In a
review study, it was reported that 66% of employees with
RA reported work loss due to RA in the past year, with
a median duration of 39 days [9]. RA patients reported
to make adaptations in their work environment in an
Figure 1 International classification of functioning, disability and hea
attempt to continue working, but were still afraid of los-
ing their job [10].
The health care available for Dutch RA patients is

strictly separated into an occupational health system and a
curative health system. Communication between medical
specialists and occupational physicians/therapists is poor
and the patient often has to deal with conflicting advises
[11]. Consultations with the rheumatologist do not con-
cern work and work-related problems the patient might
be facing and furthermore, usual care does not include
consultation with the occupational physician; patients only
visit the occupational physician in case of sick leave [12].
The current health care for RA patients is mainly focused
on treating the health condition with little attention for
environmental and personal factors, while, in light of the
ICF model, attention for environmental and personal fac-
tors is crucial in improving participation.
The Dutch Health Council stated that there is a strong

need for multidisciplinary recommendations for (re-
sumption of) work activities in chronic diseases [13].
Previous research on the effect of integrated care pro-
grams on work participation in chronically ill patients
has shown that integrated care might increase work par-
ticipation [14,15]. In general, suboptimal care by lack of
communication may lead to long-term absenteeism from
work and permanent disability, which are associated
with high costs [13,16].
Because of the need for recommendations for work ac-

tivities in chronic diseases and the fact that involving ex-
ternal factors (i.e. the worksite) might make a difference,
this study aims to develop and implement a structured,
well-coordinated intervention program intended to coord-
inate the clinical care and occupational care at the work-
site and thereby support work participation of workers
with RA. Integrating clinical and occupational care will
lead to one treatment goal for the involved caregivers,
lth [6].
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namely improving work productivity. Hereby, we aim to
form one treatment advise for the patient, so the patient
does not have to deal with conflicting advises. In contrast
to previous studies, the current intervention will be exe-
cuted at the worksite, involving the patients’ supervisor
and the primary aim is to maintain and increase work
productivity instead of health outcomes. The workplace
intervention, which is based on participatory ergonomics,
will be tailored to the individual worker, making it possible
to address issues such as workload, decision latitude, com-
munication between employee and supervisor, and redu-
cing barriers at the workplace. Furthermore, the current
study focuses on improving and maintaining work prod-
uctivity, instead of job loss.
The aim of this paper is to describe the design of a ran-

domized controlled trial (RCT) comparing the interven-
tion program with usual care for patients with RA. The
first objective of this study is to evaluate the (cost)effect-
iveness of the intervention program on work productivity,
measured by hours lost from work due to presenteeism.
The second objective of this study is to evaluate the
process of implementation (experiences, acceptance, bar-
riers, and facilitators) of the intervention program.
Methods
Organization of the study
The design of this study is an RCT with a follow up of
one year. Patients will be recruited from Reade (a specia-
lized rheumatology center, formerly the Jan van Breemen
Institute), Amsterdam, the outposts of Reade, and the
department of rheumatology of the VU University Med-
ical Center, Amsterdam, the Netherlands.
The Medical Ethics Committee of the Slotervaart Hos-

pital and Reade, and the VU University Medical Center,
Amsterdam, the Netherlands approved the study design,
protocols, procedures, and informed consent. Participa-
tion is voluntary and all participants will sign informed
consent. Towards the involved stakeholders (employees,
supervisors and all involved caregivers) the study is
entitled the “Care for Work” study.
Participants
The population consists of RA patients (18–64 years)
who have visited a rheumatologist of one of the partici-
pating hospitals during the last year. Eligible patients are
diagnosed with RA, and have a paid job (paid-employ-
ment or self-employed) for at least 8 hours per week.
Furthermore, eligible patients experience difficulties in
functioning at work. Patients will be excluded from the
study in case of severe comorbidity that will hamper
compliance to the protocol, when unable to read or
understand Dutch language, and when taking more than
3 months sick leave at time of inclusion.
Eligible patients will receive an information letter about
the project from their own rheumatologist three weeks be-
fore the consult with the rheumatologist. This letter
includes a reply card which patients can use to point out
whether they want to participate in the study or not.
Patients who return the reply card and indicate to be will-
ing to participate in the study are contacted by the re-
searcher by telephone. In this contact, the researcher
provides additional information about the implications of
participation and checks the eligibility of the patient based
on the inclusion and exclusion criteria. If a patient meets
all selection criteria, the researcher plans a face-to-face ap-
pointment with the patient, preferably immediately before
or after the consultation with the rheumatologist. When
this is not possible, the face-to-face appointment is
planned on a different date. In addition, patients are
offered the opportunity of a home visit. During the face-
to-face appointment, the patient will be asked to sign
informed consent, and complete the baseline question-
naire. Furthermore, randomisation will be performed.
Randomisation
Randomisation to either the intervention group or control
group will be performed on patient level. To prevent un-
equal randomisation, patients will be pre-stratified by 3
prognostic factors; sex, whether the patient performs
heavy physically/mentally demanding work or light phys-
ically/mentally demanding work, and the number of work-
ing hours per week. To determine whether a patient
performs physically/mentally heavy or light work, a classi-
fication of De Zwart (1997) will be used, which is based
on the subdivision of all occupational classes in the Neth-
erlands [17]. The third stratification factor is the number
of working hours per week. Work hours will be divided
into high and low; high represents 20 work hours per
week or more, and low represents less than 20 work
hours. Randomisation will be performed using minimisa-
tion [18]. Minimisation was chosen because this method
makes it possible to balance groups for several prognostic
factors, even in small samples [18,19]. Minimisation aims
to ensure treatment arms are balanced with respect to
predefined patient factors as well as for the number of
patients in each group. Minim is a software program
based on the minimisation method, which will be used for
treatment allocation [20]. The result of the randomisation
will be kept in a sealed envelope before handing the enve-
lope to the participant.
Interventions
All participants will receive usual rheumatologist-led
care. The participants in the intervention group will also
take part in the intervention program. The intervention
program consists of two components which complement
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each other; integrated care including a participatory
workplace intervention. Both are described below.
Intervention component 1: Integrated care
Integrated care will be provided based on a case man-
agement protocol which will be executed by a multidis-
ciplinary team. This team consists of a trained clinical
occupational physician (who will act as care manager), a
trained occupational therapist, and the patients’ own
rheumatologist and occupational physician.
The care manager has an intermediate role between

clinical and occupational care. He is responsible for the
planning and coordination of care, and for communica-
tion between all members of the multidisciplinary team,
the patient’s supervisor and general practitioner.
The patient will visit the care manager within one

week after randomisation. The care manager starts with
history taking and physical examination. History taking
aims to identify functional limitations at work and fac-
tors that could influence functioning at work. By the end
of the first consultation, the care manager proposes a
treatment plan. If the patient agrees with the plan, the
care manager will contact the patients’ rheumatologist in
order to advise the plan for adjustments at work. When
the patients’ rheumatologist agrees with the plan, the
care manager will send the treatment plan to the other
members of the multidisciplinary team. If the rheuma-
tologist does not agree with the treatment plan, the care
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Figure 2 Time scheduling of the multidisciplinary intervention progra
OP = occupational physician; WI = workplace intervention.
manager will have contact with the rheumatologist, dis-
cuss the treatment plan and achieve consensus.
Another task of the care manager is to coordinate com-

munication between the members of the multidisciplinary
team. This will occur during a conference call with all
members, or by sending coded emails to all members. The
patient will visit the care manager again after 6 and
12 weeks to evaluate and if necessary adjust the treatment
plan. Figure 2 depicts the flow of the intervention program.

Intervention component 2: Participatory workplace
intervention
The workplace intervention concerns workplace adapta-
tions and is based on active participation and strong
commitment of both the patient and supervisor. The
workplace intervention is based on methods used in
participatory ergonomics [12,21,22]. The workplace inter-
vention will be coordinated by the occupational therapist,
and executed by the patient, the patients’ supervisor, and
other potential stakeholders (e.g. a human resource
manager). The aim of the workplace intervention is to
achieve consensus between patient and supervisor con-
cerning feasible solutions for the obstacles for functioning
at work. After consensus, the occupational therapist, pa-
tient, and supervisor agree on a plan of action. Responsi-
bility for implementing the plan of action is put on the
patient and the patients’ supervisor’s account as much as
possible. For this intervention, two occupational therapists
will be trained by an expert to coordinate the workplace
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Table 1 Steps of the workplace intervention protocol

Step Workplace intervention protocol

1 Within 2 weeks after the patient visits the care manager, the OT makes an appointment by telephone with the patient and the patient’s
supervisor for the first visit of the workplace intervention protocol.

2 First visit consists of:
1. Patient’s workplace observation and inventory and ranking of patient’s tasks and obstacles for functioning at work by the patient.
2. Inventory and ranking patient’s tasks and obstacles for functioning at work by the patient’s supervisor.
3. Patient, patient’s supervisor and OT brainstorm and discuss solutions to clear the obstacles for functioning at work.

3 Within two days after the OT has visited the workplace, the OT reports about all solutions and actions in a report to the patient, the patient’s
supervisor, and the care manager.

4 An optional worksite visit to give additional instructions or training to the patient will take place if necessary. The moment of instruction
depends on whether adjustments on the worksite have to be made first.

5 Four weeks after the first visit, an evaluation will take place by telephone between the patient and OT concerning the implementation of
solutions agreed upon. If necessary, a stakeholder has to be found for further support of improvements.

6 Within two days after the telephone evaluation, a final report is sent to the care manager to report the progress of the protocol.

OT, occupational therapist.
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intervention. Table 1 describes the steps of the workplace
intervention.

Outcome assessment and data collection
Outcome measures
Primary outcome The primary outcome of this study is
productivity, measured by hours lost from work due to
presenteeism. Presenteeism is the problem of being on
the job but, because of medical conditions, not being
able to fully function. Presenteeism will be measured by
means of the Work Limitations Questionnaire (WLQ)
[23]. Based on 25 items, a score will be calculated which
presents the percentage of productivity loss. This score
will be multiplied by the number of work hours per
week, leading to an estimation of the hours that a pa-
tient was not fully productive. The WLQ consists of four
dimensions; physical demands (Cronbach’s alpha 0.93),
time management (Cronbach’s alpha 0.95), mental-
interpersonal demands (Cronbach’s alpha 0.97), and out-
put demands (Cronbach’s alpha 0.96) [24]. Presenteeism
will be measured at baseline, and after 6 and 12 months.
The recall period of the WLQ is 2 weeks. The validity
and reliability of the WLQ concerning RA have been
shown in several publications [24-26].

Secondary outcomes Sick leave will be measured with
modules C and D of the Productivity and Disease Ques-
tionnaire (Prodisq) [27]. The Prodisq is developed based
on the Quantity and Quality (QQ) method and provides
a reliable and valid tool for measuring quantity and qual-
ity of work on a daily basis [28].
Quality of life will be measured by means of the

RAND-36 and EQ-5D-5L [29,30]. The RAND-36 con-
sists of 8 subscales, namely physical functioning, role
limitations due to physical problems, social functioning,
bodily pain, general mental health, role limitations due
to emotional problems, vitality, and general health per-
ceptions [31]. The EQ-5D-5L is an improved version of
the Euroqol (EQ-5D). In contrast to the Euroqol, the
EQ-5D-5L has 5 levels of severity in 5 dimensions, in
stead of 3 levels of severity in 5 dimensions, which
improves the instrument’s sensitivity [30]. The Euroqol
has been validated in a population of RA patients [32].
Pain and fatigue will be measured with single items

using visual analogue scales (VAS) [33,34]. Studies have
shown that a single item VAS for fatigue and pain per-
forms as well as or better than longer scales in respect
to sensitivity to change [34,35].
The subscale ‘supervisor social support’ of the Job Con-

tent Questionnaire (JCQ) will be measured as effect [36].
The RA Work Instability Scale (RA-WIS) will be used

to measure work instability [37,38]. The RA-WIS con-
sists of 23 statements which are answered by ‘yes’ or
‘no’. The RA-WIS can be scored in three bands by
counting the number of items answered by yes. A score
less than 10 indicates low work instability, indicative of
low risk of work disability. Scores in the range of 10–17
indicate moderate work instability. Scores above 17 are
high scores of work instability and these individuals can
be considered at high risk of work disability.

Prognostic measures All prognostic measures will be
collected at baseline. Sociodemographic data will be col-
lected such as age, sex, education, working hours per
week, and job description. Medication used will be col-
lected from the patient records. Furthermore, daily func-
tioning will be measured at baseline, by means of the
Health Assessment Questionnaire (HAQ) which is a reli-
able, valid questionnaire widely used in RA research
[39]. In addition the Disease Activity Score (DAS28) will
be included as a prognostic factor. The DAS28 is
assessed as a part of usual care by the rheumatologist
and will be obtained from the patient records.
Psychosocial job characteristics will be examined by

using the JCQ. The following subscales will be used as
prognostic measures; Decision authority; Psychological
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job demands; Physical job demands; Co-worker social
support [36].
Process evaluation The process evaluation aims to
examine experiences with the intervention program. The
process evaluation will be carried out using both quanti-
tative and qualitative techniques; a short questionnaire
will be composed and interviews will be conducted after
6 months follow up. Data will be collected from the par-
ticipants, the participants’ supervisors, and the health
professionals involved (clinical occupational physician,
occupational therapist and rheumatologist).
Process measures for the process evaluation include

compliance to the intervention, realisation of the advices
and adjustments at work, and satisfaction with the inter-
vention. We will focus on the reach (part of the target
group that participates), dose delivered (efforts of the
health professionals), dose received (extent to which the
patient has put effort in the intervention), and fidelity
(extent to which the intervention was delivered accord-
ing to the protocol). The process measures that will be
examined in the process evaluation will be based on the
model of Linnan and Steckler (2002) [40].
Cost-effectiveness evaluation Cost-effectiveness of the
intervention will be evaluated from the societal perspec-
tive whereby the costs and benefits will be captured inde-
pendently of those who bear the costs and those who
receive the benefits. Health care costs, productivity costs
and costs in other sectors will be measured and valued.
Health care costs comprise costs directly related to the
provision of health care, such as costs for primary and sec-
ondary care, but also costs for drugs and alternative treat-
ments. The health care costs will be calculated by using
tariffs for the costs of health care professionals based on
the cost calculation guidelines for health care in the Neth-
erlands [41]. The prices of prescribed drugs will be based
on Daily Defined Dosage (DDD) taken from the Royal
Dutch Society for Pharmacy [41]. The direct non-health
care costs are calculated by using the information
obtained from the cost questionnaires and shadow prices.
The costs directly related to the development and imple-
mentation of the intervention will be registered. Product-
ivity costs are not related to health care, but are costs in
paid labour as a consequence of sickness, sick leave, dis-
ability of a productive person. The most important prod-
uctivity costs will be measured in terms of lost
productivity: presenteeism, absenteeism and compensa-
tion mechanisms. Lost productivity will be calculated by
using the Friction costs method which basically multiplies
the days of production loss till replacement by the average
day wage [41]. For the latter method, the Dutch guideline
for economic evaluation is used [41].
Detailed information concerning the methods for eco-
nomic evaluation can be found in the article by Noben
(2010) [42].

Sample size The sample size calculation is based on the
primary outcome of this study, which is productivity at
work, measured by hours lost from work through pres-
enteeism, measured by the Work Limitations Question-
naire (WLQ). We assume that a difference in the score
of two hours lost per two weeks due to presenteeism is a
relevant difference. This is based on a recent study,
where an average number of four lost hours per two
weeks (SD: 3.9) was measured among patients with RA
by using the WLQ [43]. A two hour per two weeks dif-
ference implies a moderate standardized effect of 0.5.
Power analysis revealed a sample size of 71 participants
per group, assuming a dropout rate of 15%. This implies
that 142 patients will have to be included in total. The
difference in score of the WLQ of two can be detected
with a power (1-beta) of 0.80 and an alpha of 0.05.

Blinding Patients, therapists and researchers cannot be
blinded for the allocated treatment after randomisation.
Treatment allocation takes place after the informed con-
sent form is signed, and the baseline questionnaire is
filled out. It is not likely that the researcher or care pro-
viders will influence the way participants fill out the fol-
low up questionnaires, since these will be sent either by
mail or by email. All participants will receive their own
personal code, based on the treatment center they attend
and a run-up number. The research assistant will put all
data in the computer by the personal code. Therefore,
the analysis of the data by the researcher will be blind.

Co-interventions and compliance The use of co-
interventions cannot always be avoided during the
intervention period. Asking patients and care givers
independently about all interventions applied will
assess the compliance to the intervention program
evaluated in this study. Information about all treat-
ments and co-interventions received by patients in
both the intervention as well as the control group will
be collected by means of questionnaires at 6 and
12 months follow-up.

Statistical analysis
Effect evaluation The outcomes of the questionnaires
will be compared between both groups at baseline and
at follow-up. All analyses will be performed at patient
level according to the intention to treat principle.
First, to examine the success of randomization, prog-

nostic factors will be compared between the two groups by
Student T tests and Chi square tests. In case of
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unsuccessful randomization, it will be checked whether the
prognostic factor acts as a confounder or effect modifier.
The primary independent variable in the analyses will

be the treatment group: intervention or usual care). The
primary dependent variable is work productivity. Two
analyses will be performed: a) linear mixed model with
the outcome variable measured at follow-up as the
dependent variable, adjusted for the outcome measured
at baseline, and b) an analysis as above but adjusted for
potential covariates (e.g. age, sex, type of work, time
from diagnosis RA).
Effects of the intervention will be checked for effect

modification (e.g. sex, HAQ score, time from diagnosis
RA). All analyses will be performed with SPSS 18.0
(SPSS Inc. Chicago, Illinois, USA). Outcome variables
will be assessed at a significance level of 0.05.
In order to assess whether protocol deviations have

caused bias, the results of the intention-to-treat analyses
will be compared to per-protocol analyses. Only those
patients who complied fully with the intervention proto-
col will be included for the per-protocol analyses.

Cost-effectiveness evaluation Bootstrapping will be
used for comparison of mean direct, indirect and total
costs between the two groups. Confidence intervals will
be obtained to estimate the uncertainty surrounding
these costs differences. Incremental cost-effectiveness
ratios (ICER) are calculated by dividing the difference
between the mean costs of the intervention by the differ-
ence between the mean effects of the intervention to in-
dicate whether the additional costs needed for the
intervention gain at least one extra unit of effect com-
pared to usual care. The bootstrapped cost-effect pairs
are graphically presented in a cost-effectiveness plane.
The calculated ICER is compared with a threshold on
the graph which indicates the maximum amount society
is willing to pay for the intervention/outcome measure.
Acceptability curves are calculated in order to show the
probability of the intervention being cost-effective at a
specific ceiling ratio. Furthermore, sensitivity analyses
will be performed to process the robustness of the eco-
nomic evaluation by examining changes in results when
key variables are varied over a specific range (change
cost prices, or calculation methods for (in)direct costs).

Discussion
In this study, the cost effectiveness of an integrated care
program including a participatory workplace intervention
on work productivity for workers with RA will be investi-
gated. In contrast to previous initiatives, the current inter-
vention will be executed in a clinical and occupational
setting. By integrating both aspects of health care, one
treatment goal will be formed, namely improving work
productivity. Furthermore, the workplace intervention will
be tailored to the specific needs of a worker, making it
possible to address difficulties the worker is experiencing
while at work.

Comparison with other studies
Work disability rates are higher in patients with RA as
compared to the general Dutch population [7]. The work
status of patients with RA affects the costs for society
for RA [5]. As described before, Lundkvist (2008) shows
that productivity losses account for one third of the total
costs of RA [3]. These data highlight the need for inter-
ventions aimed to improve and maintain work product-
ivity and hence, prevent job loss.
In 2002, a systematic review was performed to de-

scribe the effectiveness of vocational rehabilitation pro-
grams for patients with chronic rheumatic diseases [44].
This review identified six studies, all uncontrolled. Five
of six vocational rehabilitation programs showed a
marked positive effect on work status, but evidence for
the benefit of these interventions is limited, due to
methodological shortcomings.
A recent RCT in the Netherlands compared a multidis-

ciplinary job-retention vocational rehabilitation program
with usual outpatient care [45,46]. The multidisciplinary
vocational rehabilitation programme aimed to guide
patients and adapt an intervention to the specific needs of
the patient. The basic assessment of the patient was per-
formed by a rheumatologist. No differences were found
between the two groups regarding the proportion of
patients having lost their job at any time point.
The study of Allaire (2003) showed a significant delay

of job loss in the intervention group compared to the
control group [47]. The intervention consisted of three
components; job accommodation, vocational counselling
and guidance, and education and self-advocacy. The
intervention was delivered by a rehabilitation counsellor
employed by the study.
These examples show the need for intervention pro-

grams aimed to improve work productivity and prevent
job loss, but up till now, no effective intervention pro-
grams on work productivity have been identified. What
we aim to do differently in the current study is that the
worksite and the patient’s supervisor are involved in the
intervention, because previous initiatives that did not in-
volve the worksite were not effective. The current inter-
vention is based on the interventions evaluated in the
studies of Lambeek (2010) and van Oostrom (2010)
[14,48]. Both studies showed a positive effect of the
workplace intervention.

Methodological considerations
A weakness of this study might be that all data is self
reported. No objective data will be collected concern-
ing sick leave, and objective data concerning work
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productivity is not available. There is still discussion
about whether self reported data is reliable. However,
several recent studies report that similarity between self
reported data and data from for example a national in-
surance authority is high, and that self reported data is
justified in research [49,50]. Despite the accuracy of self
reported data, there is still a chance of recall or informa-
tion bias. Because this study is a randomized controlled
trial, we expect recall bias to occur to some extent in
both treatment arms. Therefore, recall bias will not lead
to an overestimation of study results. Besides this, we in-
vestigate differences in time for our primary outcome. It
is likely that an over- or underestimation will be the
same on all three time points; therefore, delta will not
change. Our primary outcome, work productivity, is
measured by a valid measurement tool [24]. The WLQ
has been validated among patient with osteoarthritis.
The internal validity of this RCT might be affected by

the fact that due to our study design and the character of
the workplace intervention, blinding of patients and health
care providers is not possible. A potential source of bias is
the difference in attention patients receive, also called the
Hawthorne effect [51]. The Hawthorne effect refers to the
methodological effect in field experiments that patient’s
knowledge that they take part in an intervention modifies
their behaviour from what it would have been without the
knowledge. In this study, patients in the intervention
group will receive more attention than patients in the
usual care group, which might lead to an overestimation
of the effect of the intervention program. Although the
Hawthorne effect cannot be prevented completely, the
control group in this RCT continues to receive usual care.
Therefore, they will not receive no attention at all.
A strength of this study is that, in contrast to previous

studies, the intervention is executed at the workplace.
As described by the ICF model, environmental factors
will be involved in order to maintain and improve work
productivity for workers with RA. Involving the super-
visor in the intervention and adapting solutions for
obstacles for functioning at work to the specific needs of
patient and supervisor, is a substantial difference when
compared to previous initiatives for workers with RA.
Another strength of this study is that it builds on posi-
tive experiences of previous successful studies in other
settings and populations [14,48].

Impact of the results
Support for workers with RA to improve work productiv-
ity and maintain paid work is important for the individual
workers, employees, and society. The previous study of
Lambeek et al. (2010) showed a major improvement on
return to work for workers with chronic low back pain
who are completely or partially sick listed, by an interven-
tion program consisting of integrated care, a participatory
workplace intervention and graded activity. The solutions
negotiated during the participatory workplace intervention
were highly implemented. As described before, the current
study is based on the intervention used in the study of
Lambeek et al. (2010). High implementation of solutions
negotiated during the participatory workplace intervention
might lead to a substantial improvement in the work
productivity of workers with RA, and the chances of im-
plementation in usual care will be higher. When cost ef-
fective, it will be worth considering the integrated care
intervention for usual care for workers with RA who come
across difficulties at work.
Results are expected in 2015.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
All authors contributed to the design of the article and the writing of this
paper. They have all approved the final manuscript. MV is de principle
researcher and is responsible for the data collection. CRLB coordinates the
study. CRLB, RS, DS, AEV and JRA supervise the study.

Acknowledgements
This study is granted by: Stichting Instituut GAK, TNO Work & Health, and VU
University Medical Center.

Author details
1Department of Public and Occupational Health, EMGO Institute for Health
and Care Research, VU University Medical Center, Amsterdam, the
Netherlands. 2Body@Work, Research Center Physical Activity, TNO-VU
University Medical Center, Hoofddorp, the Netherlands. 3Jan van Breemen
Research Institute | Reade, Amsterdam, the Netherlands. 4TNO Work and
Health, Amsterdam, the Netherlands. 5Department of Rheumatology, VU
University Medical Center, Amsterdam, the Netherlands. 6Research Center for
Insurance Medicine AMC-UMCG-UWV-VU University Medical Center,
Amsterdam, the Netherlands.

Received: 24 May 2012 Accepted: 26 June 2012
Published: 2 July 2012

References
1. Firestein GS: Evolving concepts of rheumatoid arthritis. Nature 2003,

423:356–361.
2. NVVG: Verzekeringsgeneeskundige protocollen. Artrose Heup en Knie -

Reumatoïde artritis. Den Haag: NVVG; 2008.
3. Lundkvist J, Kastang F, Kobelt G: The burden of rheumatoid arthritis and

access to treatment: health burden and costs. Eur J Health Econ 2008,
8(Suppl 2):S49–S60.

4. Gommer AM, Poos MJJC: Cijfers reumatoïde artritis (prevalentie, incidentie en
sterfte) uit de VTV 2010. In Volksgezondheid Toekomst Verkenning, Nationaal
Kompas Volksgezondheid. Bilthoven: RIVM; 2010.

5. Verstappen SM, Jacobs JW, van der Heijde DM, van Der LS, Verhoef CM,
Bijlsma JW, et al: Utility and direct costs: ankylosing spondylitis compared
with rheumatoid arthritis. Ann Rheum Dis 2007, 66:727–731.

6. International Classification of Functioning: Disability and Health: ICF. Geneva:
World Health Organization; 2001.

7. Verstappen SM, Boonen A, Bijlsma JW, Buskens E, Verkleij H, Schenk Y, et al:
Working status among Dutch patients with rheumatoid arthritis: work
disability and working conditions. Rheumatology (Oxford) 2005, 44:202–206.

8. Zirkzee EJ, Sneep AC, de Buck PD, Allaart CF, Peeters AJ, Ronday HK, et al:
Sick leave and work disability in patients with early arthritis. Clin
Rheumatol 2008, 27:11–19.

9. Burton W, Morrison A, Maclean R, Ruderman E: Systematic review of
studies of productivity loss due to rheumatoid arthritis. Occup Med (Lond)
2006, 56:18–27.



Vilsteren et al. BMC Public Health 2012, 12:496 Page 9 of 9
http://www.biomedcentral.com/1471-2458/12/496
10. Mancuso CA, Paget SA, Charlson ME: Adaptations made by rheumatoid
arthritis patients to continue working: a pilot study of workplace
challenges and successful adaptations. Arthritis Care Res 2000, 13:89–99.

11. Anema JR, Van Der Giezen AM: Little communication between company
doctors and private physicians with respect to hindrances to return to
work after prolonged absence from work because of low back pain. Ned
Tijdschr Geneeskd 1999, 143:572–575.

12. Lambeek LC, Anema JR, van Royen BJ, Buijs PC, Wuisman PI, van Tulder
MW, et al: Multidisciplinary outpatient care program for patients with
chronic low back pain: design of a randomized controlled trial and cost-
effectiveness study [ISRCTN28478651]. BMC Public Health 2007, 7:254.

13. Gezondheidsraad: Beoordelen, behandelen, begeleiden: medisch handelen bij
ziekteverzuim en arbeidsongeschiktheid. Den Haag: 2005.

14. Lambeek LC, Van Mechelen W, Knol DL, Loisel P, Anema JR: Integrated care
for chronic back pain: a randomized controlled trial evaluating a systems
approach to reduce disability in working and private life. BMJ 2010, 340.

15. Badamgarav E, Croft JD Jr, Hohlbauch A, Louie JS, O'Dell J, Ofman JJ, et al:
Effects of disease management programs on functional status of
patients with rheumatoid arthritis. Arthritis Rheum 2003, 49:377–387.

16. Anema JR, Buijs PC, Amstel PJ, van Putten DJ: LHV-NVAB-Leidraad voor
huisarts en bedrijfsarts bij de sociaal-medische begeleiding bij
arbeidsverzuim. De Huisarts/Tijdschr Bedrijfsgeneesk Verzekeringsgeneesk
2002, :S1–19.

17. de Zwart BC, Broersen JP, van der Beek AJ, Frings-Dresen MH, van Dijk FJ:
Occupational classification according to work demands: an evaluation
study. Int J Occup Med Environ Health 1997, 10:283–295.

18. Scott NW, McPherson GC, Ramsay CR, Campbell MK: The method of
minimization for allocation to clinical trials. a review. Control Clin Trials
2002, 23:662–674.

19. Altman DG, Bland JM: Treatment allocation by minimisation. BMJ 2005,
330:843.

20. Evans S, Royston P, Day S: Minim: allocation by minimisation in clinical trials.
Electronic citation 6-7-2011.

21. Anema JR, Steenstra IA, Urlings IJ, Bongers PM, de Vroome EM: van MW:
Participatory ergonomics as a return-to-work intervention: a future
challenge? Am J Ind Med 2003, 44:273–281.

22. Steenstra IA, Anema JR, Bongers PM, de Vet HC: van MW: Cost
effectiveness of a multi-stage return to work program for workers on
sick leave due to low back pain, design of a population based controlled
trial [ISRCTN60233560]. BMC Musculoskelet Disord 2003, 4:26.

23. Lerner D, Amick BC III, Rogers WH, Malspeis S, Bungay K, Cynn D: The Work
Limitations Questionnaire. Med Care 2001, 39:72–85.

24. Lerner D, Reed JI, Massarotti E, Wester LM, Burke TA: The Work Limitations
Questionnaire's validity and reliability among patients with
osteoarthritis. J Clin Epidemiol 2002, 55:197–208.

25. Walker N, Michaud K, Wolfe F: Work limitations among working persons
with rheumatoid arthritis: results, reliability, and validity of the work
limitations questionnaire in 836 patients. J Rheumatol 2005, 32:1006–1012.

26. Allaire SH: Measures of adult work disability. Arthritis Rheum 2003, 49:85–89.
27. Koopmanschap MA: PRODISQ: a modular questionnaire on productivity

and disease for economic evaluation studies. Expert Rev Pharmacoecon
Outcomes Res 2005, 5:23–28.

28. Brouwer WB, Koopmanschap MA, Rutten FF: Productivity losses without
absence: measurement validation and empirical evidence. Health Policy
1999, 48:13–27.

29. Van der Zee KI, Sanderman R: Het meten van de algemene
gezondheidstoestand met de RAND-36: een handleiding. Groningen:
Noordelijk Centrum voor Gezondheidsvraagstukken, Rijksuniversiteit
Groningen; 1993.

30. Herdman M, Gudex C, Lloyd A, Janssen M, Kind P, Parkin D, et al:
Development and preliminary testing of the new five-level version of
EQ-5D (EQ-5D-5L). Qual Life Res 2011.

31. Ware JE Jr, Sherbourne CD: The MOS 36-item short-form health survey
(SF-36). I. Conceptual framework and item selection. Med Care 1992,
30:473–483.

32. Hurst NP, Kind P, Ruta D, Hunter M, Stubbings A: Measuring health-related
quality of life in rheumatoid arthritis: validity, responsiveness and
reliability of EuroQol (EQ-5D). Br J Rheumatol 1997, 36:551–559.

33. Ho K, Spence J, Murphy MF: Review of pain-measurement tools. Ann
Emerg Med 1996, 27:427–432.
34. Wolfe F: Fatigue assessments in rheumatoid arthritis: comparative
performance of visual analog scales and longer fatigue questionnaires in
7760 patients. J Rheumatol 2004, 31:1896–1902.

35. Jensen MP, Karoly P, Braver S: The measurement of clinical pain intensity:
a comparison of six methods. Pain 1986, 27:117–126.

36. Karasek R, Brisson C, Kawakami N, Houtman I, Bongers P, Amick B: The Job
Content Questionnaire (JCQ): an instrument for internationally
comparative assessments of psychosocial job characteristics. J Occup
Health Psychol 1998, 3:322–355.

37. Gilworth G, Chamberlain MA, Harvey A, Woodhouse A, Smith J, Smyth MG,
et al: Development of a work instability scale for rheumatoid arthritis.
Arthritis Rheum 2003, 49:349–354.

38. Gilworth G, Emery P, Gossec L, Vliet Vlieland TP, Breedveld FC, Hueber AJ, et
al: Adaptation and cross-cultural validation of the rheumatoid arthritis
work instability scale (RA-WIS). Ann Rheum Dis 2009, 68:1686–1690.

39. Bruce B, Fries JF: The Stanford Health Assessment Questionnaire: a review
of its history, issues, progress, and documentation. J Rheumatol 2003,
30:167–178.

40. Linnan L, Steckler A: Process evaluation for public health interventions and
research. San Francisco: 2002.

41. Hakkaart L, Tan SS, Bouwmans CAM: Handleiding voor kostenonderzoek.
Methoden en standaard kostprijzen voor economische evaluaties in de
gezondheidszorg. Erasmus MC Rotterdam: Instituut voor Medische
Technology Assessment; 2010.

42. Noben CY, Nijhuis FJ, de Rijk AE, Evers SM: Design of a trial-based
economic evaluation on the cost-effectiveness of employability
interventions among work disabled employees or employees at risk of
work disability: the CASE-study. BMC Public Health 2012, 12:43.

43. Zhang W, Gignac MA, Beaton D, Tang K, Anis AH: Productivity loss due to
presenteeism among patients with arthritis: estimates from 4
instruments. J Rheumatol 2010, 37:1805–1814.

44. de Buck PD, Schoones JW, Allaire SH, Vliet Vlieland TP: Vocational
rehabilitation in patients with chronic rheumatic diseases: a systematic
literature review. Semin Arthritis Rheum 2002, 32:196–203.

45. de Buck PD, le Cessie S, Van den Hout WB, Peeters AJ, Ronday HK, Westedt
ML, et al: Randomized comparison of a multidisciplinary job-retention
vocational rehabilitation program with usual outpatient care in patients
with chronic arthritis at risk for job loss. Arthritis Rheum 2005, 53:682–690.

46. de Buck PD, Breedveld J, van der Giesen FJ, Vlieland TP: A multidisciplinary
job retention vocational rehabilitation programme for patients with
chronic rheumatic diseases: patients' and occupational physicians'
satisfaction. Ann Rheum Dis 2004, 63:562–568.

47. Allaire SH, Li W, LaValley MP: Reduction of job loss in persons with
rheumatic diseases receiving vocational rehabilitation: a randomized
controlled trial. Arthritis Rheum 2003, 48:3212–3218.

48. van Oostrom SH, van MW, Terluin B, de Vet HC, Knol DL, Anema JR: A
workplace intervention for sick-listed employees with distress: results of
a randomised controlled trial. Occup Environ Med 2010, 67:596–602.

49. Linton SJ: Correspondence of back pain patients' self-reports of sick
leave and Swedish National Insurance Authority register. Percept Mot
Skills 2011, 112:133–137.

50. Ferrie JE, Kivimaki M, Head J, Shipley MJ, Vahtera J, Marmot MG: A
comparison of self-reported sickness absence with absences recorded in
employers' registers: evidence from the Whitehall II study. Occup Environ
Med 2005, 62:74–79.

51. Adair JG: The hawthorne effect: a reconsideration of the methodological
Artifact. J Appl Psychol 1984, 69:334–345.

doi:10.1186/1471-2458-12-496
Cite this article as: Vilsteren et al.: An intervention program with the aim
to improve and maintain work productivity for workers with
rheumatoid arthritis: design of a randomized controlled trial and cost-
effectiveness study. BMC Public Health 2012 12:496.


	Abstract
	Background
	Methods/design
	Discussion
	Trial registration number

	Background
	Methods
	Organization of the study
	Participants
	Randomisation
	Interventions
	Intervention component 1: Integrated care
	Intervention component 2: Participatory workplace intervention

	Outcome assessment and data collection
	Outcome measures
	Statistical analysis


	Discussion
	Comparison with other studies
	Methodological considerations

	Impact of the results

	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


