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Abstract
Background: Major depressive disorder (MDD) has major consequences for both patients and
society, particularly in terms of needlessly long sick leave and reduced functioning. Although
evidence-based treatments for MDD are available, they show disappointing results when
implemented in daily practice. A focus on work is also lacking in the treatment of depressive
disorder as well as communication of general practitioners (GPs) and other health care
professionals with occupational physicians (OPs). The OP may play a more important role in the
recovery of patients with MDD. Purpose of the present study is to tackle these obstacles by
applying a collaborative care model, which has proven to be effective in the USA, with a focus on
return to work (RTW). From a societal perspective, the (cost)effectiveness of this collaborative
care treatment, as a way of transmural care, will be evaluated in depressed patients on sick leave
in the occupational health setting.
Methods/Design: A randomised controlled trial in which the treatment of MDD in the
occupational health setting will be evaluated in the Netherlands. A transmural collaborative care
model, including Problem Solving Treatment (PST), a workplace intervention, antidepressant
medication and manual guided self-help will be compared with care as usual (CAU). 126 Patients
with MDD on sick leave between 4 and 12 weeks will be included in the study. Care in the
intervention group will be provided by a multidisciplinary team of a trained OP-care manager and
a consultant psychiatrist. The treatment is separated from the sickness certification. Data will be
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collected by means of questionnaires at baseline and at 3, 6, 9 and 12 months after baseline. Primary
outcome measure is reduction of depressive symptoms, secondary outcome measure is time to
RTW, tertiary outcome measure is the cost effectiveness.
Discussion: The high burden of MDD and the high level of sickness absence among people with
MDD contribute to the relevance of this study. The intervention is an innovative approach, with
trained OPs in a new role as care managers in the treatment of MDD. If this intervention proves
to be cost-effective, implementation will be very relevant for individual patients as well as for
society.
Trial registration: ISRCTN78462860

Background
The burden of major depressive disorder (MDD) on the
level of sickness absence in the community is huge, for
society as well as for individual patient MDD is therefore
responsible for enormous costs, for patients, companies
and society as a whole. In the global burden of disease
study, MDD is even expected to be one of the top 2 leading causes of disability-adjusted life years in 2020 [1],
with a lifetime prevalence of 15.4 % and a 12-month prevalence of 5.8 % for MDD [2]. Moreover, 80% of the costs
of this disorder are due to production loss [3,4]. In the
Netherlands, people with MDD are absent from work 8 to
9 times more often than people without the disorder
[5,6]. These high prevalences and costs, in addition to the
fact that MDD with its frequent relapses is considered to
be a chronic disorder, contribute to the enormous implications MDD has for society. Occupational physicians
(OPs) aim to play a larger role in the care for workers with
depression [7,8].
Sickness absence
Prolonged absence from work is called the major public
health problem in the western world, which leads to
social deprivation of patients and their families [9]. The
contribution of psychiatric disorders to sickness absence
has increased and accounts for more incapacity benefit
claims than musculoskeletal disorders. Among psychiatric
disorders, disorders such as depression and anxiety, rather
than psychotic disorders, contribute most to this rising
sickness absence [9]. Moreover, the adverse economic
effects related to depression are underestimated when
only looking at absenteeism, because besides absenteeism, MDD is also associated with persistent presenteeism
(reduced at-work job performance and productivity) [1012].

The ability to work is an important aspect of peoples quality of life [13]. For patients, prolonged absence from work
increases the risk of isolation and reduces meaningful
activity [14,15]. Furthermore, the patient may become
anxious to return to work, doubting his own competence
and fearing that co-workers will respond with resentment

or pity [14]. Longer absences are associated with a reduced
probability of eventual return to work and with subsequent economic and social deprivation [9,14]. Thus, considering the implications for the patient's quality of life
and the huge costs incurred by sickness absence, return to
work (RTW) is very important.
Current research shows that a reduction in symptoms
does not automatically lead to recovery of functioning at
work [12,16-18]. In order to achieve a more rapid and
more lasting RTW in patients with mental disorders, a
focus on functioning at work is essential [16-18].
Current usual care for MDD
Although evidence-based treatments are available [19], in
real life, there are many obstacles [20]. First, the diagnostic process is hampered by the fact that 70% of depressed
subjects present with physical symptoms to their general
practitioner (GP), and not depressive symptoms [21]. Second, due to the nature of their condition, patients with
MDD are less willing to accept their diagnosis, and third,
do not adhere to treatment recommendations [19].
Fourth, effective methods of treatment are applied insufficiently [19,20], and care-providers do not adhere to evidence-based treatment algorithms and fifth, there is a lack
of active monitoring [20,22].

Next to the insufficient implementation of the treatment
of MDD, the RTW strategies of workers sick listed due to
mental health problems are sub-optimal. There is a lack of
communication and collaboration by Dutch OPs and GPs
in the medical diagnosis and management of these
employees. Dutch GPs and OPs differ in their medical
diagnoses and medical management of these employees
[23]. Also, GPs have a more advisory role and may pay
insufficient attention to working conditions and work
related interventions. This is a consequence of the fact that
Dutch GPs, unlike GPs abroad, do not certify sickness
absence and therefore are not obliged to pay attention to
work aspects [23-25]. Lack of coordination and sub-optimal care and particularly lack of active monitoring by a
care manager hampers the recovery towards functioning
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and RTW and leads to long-term absenteeism with unnecessarily high costs for subjects and society [26].
Collaborative Care
Many single treatment modes for MDD have proved to be
efficacious in the controlled research setting. However,
they show disappointing results when implemented in
daily practice. Therefore, more complex or more powerful
methods of treatment are needed, adapted to the individual patient and accompanied by improvement in adherence [27,28]. In the USA, the collaborative care model
turned out to be an effective answer to this problem [2932]. In their meta-analysis, Gilbody et al. [33] confirmed
the effectiveness of collaborative care in improving outcomes in depression. They reported the need for studies
aimed at clarifying how collaborative care can be implemented best in European health care systems.

One of the hallmarks of collaborative care, broadly
defined by Bower et al. [34] as a multifaceted organisational intervention, is the introduction of a new role, the
case- or care manager. We intend to introduce this care
manager in the occupational setting. The care manager
coordinates care and assists in the management of
patients with depressive disorders [34]. Also, in collaborative care there is collaboration between different health
care professionals, such as GPs, psychiatrists and care
managers. Collaborative care not only encompasses collaboration between health care professionals, as a way of
transmural collaboration, but also between doctor and
patient, in that the active participation of the patient is
characteristic for collaborative care [30,35]. In addition,
in collaborative care the progress of individual patients is
continuously evaluated [34]. The organizational aspects
of collaborative care are probably partly the mediating
factors in the effect of this model [36].
The intervention
In the present study, the collaborative care model is
applied in the occupational health setting in the Netherlands. We intend to improve attention for work issues in
the care/curative sector as well as the lack of communication in the management of MDD by using a collaborative
care model with a focus on RTW.

Given that sickness absence is not only due to the personal characteristics of the patient, but is also a result of
interaction with the environment (such as the workplace
and the health care system), these factors should also been
taken into account in the intervention [37]. For that reason, in the present study a workplace intervention (aimed
at the workplace) will be combined with interventions
aimed at the individual (PST, medication, self help) in a
transmural care model (aimed at the health care system).

http://www.biomedcentral.com/1472-6963/8/99

Methods/Design
Objectives
Primary aim of this randomised controlled trial (RCT) is
to evaluate the effectiveness of collaborative care versus
care as usual (CAU) in terms of severity of depressive
symptoms in the treatment of MDD in the occupational
health care setting. Secondary aim is to evaluate the effectiveness of the intervention in terms of RTW. Third, the
cost-effectiveness will be evaluated from a societal perspective, including direct and indirect costs.
Study design
This is a RCT in which collaborative care treatment for
MDD will be compared to CAU in the occupational
health setting. Randomisation will be at patient level.
Patients allocated to the intervention group will be
referred to the OP care manager in order to receive multidisciplinary treatment based on the collaborative care
framework. For their sick leave, they will receive the usual
care from their company's OP. Patients allocated to the
usual care group will not be referred to the OP care manager and only receive sickness certification by their regular
OP as CAU (see Figure 1 for a flowchart of the participants). The intervention cannot be blinded, because the
patients will be aware of the allocation to either the intervention group or the usual care group. Nevertheless, all
patient data will be obtained from self-report questionnaires, in order to exclude the possibility of interviewer
bias. Since the OP-care managers will have patients in the
intervention group only, it is not expected that they will
influence the outcome of the intervention in the usual
care group, so that contamination will not occur.
Recruitment of OPs
OP-care managers will be recruited in collaboration with
ArboNed, a large occupational health care service in the
Netherlands. The OP-care managers will receive training
in care management (including PST and the workplace
intervention) before they can occupy the role of care manager in the collaborative care intervention.
Recruitment of patients
This study will focus on employees who have been on sick
leave for between 4 and 12 weeks. By choosing this duration of sick leave to intervene in, we try to prevent a transition to long-term absenteeism. Research on low back
pain (LBP) suggests that treatment at a sub-acute phase
(4–12 weeks) is more effective at preventing chronic disability than attempts to treat it when it has already become
chronic. "The longer a worker is off work with LBP, the
lower their chances of ever returning to work" [38]. In the
present study we assume a comparable 'window of opportunity' for MDD and therefore choose the abovementioned duration of sick leave. The restriction of a
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Patients approached who:
x are on sick leave between 4 and 12
weeks, and
x do not have the prospect of full return to
work yet

PHQ-9 and 1st informed consent
Ex cl u d e d PHQ- 9
negat ive ( < 10) and no
response

MINI interview
2nd informed consent
Ex cluded
No DSM-IV diagnosis of
major depressive disorder,
suicidal, language problems,
psychotic

Ex cluded
No DSM-IV diagnosis of
major depressive disorder,
suicidal, language problems,
psychotic

Ex cluded
response)

Allocat ed t o
int er vent ion N= 63

Allocat ed t o Car e as
Usual ( CAU) N= 63

T0 questionnaires
(baseline)

T0 questionnaires
(baseline)

Introduction interview OPcare manager

CAU

T1 questionnaires
(3 months)

T1 questionnaires
(3 months)

(no

Ex cluded
(no response)

T2 questionnaires
(6 months)

T2 questionnaires
(6 months)

Ex cluded
(no response)

Ex cluded
(no response)

Tȏ questionnaires
(9 months)
Ex cluded
response)

Tȏ questionnaires
(9 months)

(no

Ex cluded
(no response)

T4 questionnaires
(12 months)

T4 questionnaires
(12 months)

Figure 1 of the participants
Flowchart
Flowchart of the participants. PHQ-9: Depression scale of the Patiënt Health Questionnaire, MINI: MINI-International
Neuropsychiatric Interview.
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minimum of 4 weeks of sick leave is chosen, to avoid
including too many patients with spontaneous recovery.
The present study does not focus on burn-out or the broad
concept of distress, which both are common health problems in working populations, but on MDD in particular.
Symptoms of distress are fatigue, apathy, irritability, tension, concentration problems and insomnia [39,40].,
which are also common symptoms in MDD. Also, burnout and MDD can overlap, for instance the risk of MDD is
greater when burn-out is severe, compared to mild or no
burn-out [41]. In this study, we will distinguish burnout
and distress from MDD by the presence of the two core
symptoms of MDD (anhedonia and depressive thoughts),
and we will diagnose MDD according to the DSM-IV criteria [42].
Only patients whose company's OP is not an OP-care
manager will be invited for participation in order to avoid
contamination of effect. Patients on sick leave between 4
and 12 weeks will receive written information about the
study, an informed consent form and the baseline questionnaire. They are asked if they are willing to participate
in the study investigating mental problems and treatment
options in the occupational health setting. If they agree to
participate, they will be asked to sign the informed consent form and to return it together with the completed
questionnaire to the researchers. Prior to this, the patients
will be sent a letter from their company OP in which the
upcoming study is announced. Also it is emphasized in
this letter that participation in the study is voluntary and
that refusal to participate will not have any consequences
for future guidance and sickness certification.
Patients who reach the cut-off score of 10 for moderate to
severe MDD on the PHQ-9 will be contacted by the
research assistant. The PHQ-9 is a brief, reliable instrument that can be used to detect depressive disorders and
to monitor treatment response in primary care [43,44].
The research assistant will then arrange an appointment
with these patients for the administration of the miniInternational Neuropsychiatric Interview (MINI) by telephone for DSM-IV classification [45,46] If a patient meets
the DSM-IV criteria for MDD according to the MINI, the
patient will be included in the study and after a second
informed consent is obtained, the patient will be randomised. The patient will be excluded from the study if
MDD is not confirmed by the MINI.
Patient exclusion criteria
Patients who are suicidal, psychotic or with a primary
diagnosis of substance abuse or dependence, as assessed
by the MINI interview, will be excluded from the study.
Also, patients who do not have sufficient command of the
Dutch language to fill in the questionnaires and patients
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who are pregnant will be excluded, as well as patients with
a legal involvement against their employer, e.g. due to a
conflict at work.
Treatment in the intervention group
Within the collaborative care model, the intervention will
contain the following elements: contracting, adherenceenhancing techniques, manual-guided self-help, Problem
Solving Treatment (PST), a workplace intervention, active
monitoring and, depending on patient preference, prescription of antidepressants according to a treatment algorithm. These elements of the intervention run parallel to
each other. When starting with the treatment, the patient
starts with PST and the manual guided self help, and some
patients will also immediately want to start with antidepressant medication. The workplace intervention will be
fitted in during the first weeks of the intervention. The
treatment will be monitored every two weeks and, when
needed, will be intensified by adding an extra 6 sessions
of PST, or by adding antidepressant medication to the
treatment plan or by increasing or changing the antidepressant medication. The maximum duration of the intervention will be 18 weeks. In case of non-remission, as
indicated by the PHQ-9 after 18 weeks, the patient will be
referred to specialised mental health care. Antidepressant
medication, when part of the treatment plan, will then be
handed over to the GP.

The care in the intervention group will be provided within
a multidisciplinary team comprising the OP-care manager
and a consultant psychiatrist. Care management according to a protocol will be provided by the OP-care manager. The OP-care manager can consult the psychiatrist if
needed and receives regular group supervision with other
OP-care managers by psychiatrists. The treatment process
follows an algorithm and is monitored by use of a webbased tracking system.
The content of the interventions is described below:
a. Contracting
During the initial visit, the OP-care manager informs the
patient about MDD and treatment options. The patient
can choose for treatment with or without antidepressant
medication. The treatment plan is then jointly formulated
by the OP-care manager and the patient. During the intervention phase, the patient is asked to fill in the PHQ-9
every two weeks in order to monitor progress.
b. Treatment algorithm for antidepressant medication
Antidepressant medication will be included in the treatment plan if the OP-care manager and the patient consider this necessary. In that case, the OP-care manager
prescribes the medication according to a treatment protocol [47]. The protocol incorporates well-defined step up
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criteria and methods. Progress will be measured with the
PHQ9, and the results and any adverse effects will be discussed with the patient. The OP-care managers will be
supervised by the consultant psychiatrist.
c. Manual guided self-help
During the treatment, the patients work through a selfhelp manual [48]. The manual is based on several existing
self-help books [49-51] and focuses on behavioural activation, negative thoughts, RTW and aspects of healthy
lifestyle. Willemse et al. found that primary care patients
with sub-clinical depression can benefit from self help
manuals for MDD [52]. In the present study, the self-help
manual is part of a complete intervention package and is
therefore meant as additional to the other components of
the intervention.
d. Adherence
Patient adherence will be improved by contracting and
psycho-education and by frequent follow-up appointments in which both adherence and progress will be evaluated. Provider adherence will be improved by
instructions from the researchers and by using a webbased tracking system in which the treatment algorithm is
incorporated [35,53].
e. Problem Solving Treatment
Problem Solving Treatment (PST) is a brief, structured
psychological intervention that has been shown to be
effective in the management of MDD and stress related
disorders [54]. The problem-solving approach is based on
the common observation that emotional symptoms are
often induced by problems in daily life and it encourages
patients to formulate practical ways of dealing with such
problems. PST is client centred en focused on the here and
now. Patients will be taught to use their own skills and
resources to function better [54,55].
f. Workplace intervention
In treatment of depressive disorder so far, insufficient
attention has been paid to interventions aimed at Return
To Work (RTW) [56]. However, several studies confirm
the importance of taking into account the work environment and the roles of stakeholders involved in the RTW
process, regardless of the type of disorder [57-62]. The disability of an employee is influenced by the actions and
attitudes of the employee, the employer and the OP and
by interactions occurring between them. This requires a
case management approach, where disability management takes place in the workplace and work adjustments
will be discussed as part of the RTW process. The workplace intervention, in which the patient, the employer and
the OP-care manager participate, consists of a workplace
assessment and work adjustments [57]. The OP-care manager's role is that of process mediator. The employer and
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the patient separately point out barriers for RTW, brainstorm for possible solutions and make a plan for implementation of solutions. The workplace intervention,
based on methods used in participatory ergonomics intervention [58], relies on active participation and strong
commitment of both workers and employees in identifying risk factors in the workplace and in choosing the most
appropriate solutions for these risks. Like PST, it is a client
centred intervention. This approach was proven effective
in reducing sick leave in patients with low back pain [57]
and appeared to be a useful tool in the assessment of mental workload [58,63,64]. Recently, this workplace intervention is adapted for stress related mental disorders
(SMDs), using an Intervention Mapping approach [65]. In
the present study, a modified version of the low back pain
participatory workplace intervention is developed and
will be used.
Dutch social insurance legislation
In the present study, the OP-care manager takes an active
role in curative care and is part of the treatment team.
Information about the treatment can only be given to the
company's OP after explicit approval of the patient. In the
Netherlands, treatment and sickness certification are separated since the beginning of the 20th century. The lack of
attention to working conditions by the curative sector and
the lack of communication and agreement between OPs
and the curative sector are consequences of this separation
[7,66]. Currently, there are however several studies on
their way to improve transmural occupational care and to
give the OP a more prominent position in primary care
[67,68]. In accordance with the separation in the Dutch
legislation, the treatment of MDD and the certification in
sickness absence are separated in this study. The company's OP remains responsible for the certification of sickness absence and does not take part in the treatment team.
Communication between the company's OP and the
treating health professionals (including the OP-care manager) in this study follows existing Dutch laws and guidelines [69,70].
Training and treatment integrity
Prior to the start of the intervention, the participating OPcare managers receive training in collaborative care, care
management, PST and the workplace intervention. The
training is given by the researchers, who have previously
received training from the IMPACT research group in Seattle [71] the developers of the collaborative care model.
Furthermore, during the intervention the adherence of the
OP-care managers to the intervention will be checked and,
with the consent of the patient, audio-tapes of PST sessions will be discussed in group (peer) supervision sessions together with other OP-care managers and the PST
trainer. Also, an instrument developed by Oxman et al. in
order to monitor treatment integrity will be used [72].
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Treatment in the usual care group
In this study the effectiveness of the intervention is compared to usual care. Usual care is protocolled according to
the OP guidelines of the Dutch Board for Occupational
Medicine. As there is considerable variation in the usual
care that is provided for patients with MDD, the actual
care that is provided in the CAU group (e.g. medication
and number of contacts with physicians) will be assessed
by questionnaire.
Data collection
Data will be collected by the Netherlands institute of mental health and addiction, in cooperation with ArboNed.
Patients will be sent questionnaires and asked for their
participation and written informed consent. Measurements will take place at baseline (T0), three (T1), six (T2),
nine (T3) and twelve months (T4) after inclusion. The
filled in questionnaires will be returned to the Netherlands Institute of Mental Health and Addiction by mail
and will be processed anonymously by the researchers.
Outcome parameters
1. The primary outcome measure is the severity of depressive symptoms, as measured according to the PHQ
Depression sub-scale (PHQ9). This sub-scale is a brief and
valid instrument which measures each of the DSM-IV criteria for MDD. Response is defined as a 50% reduction in
symptoms [30,43,44]. Remission is defined as < 5 points
on the PHQ9 [43,44].

2. The secondary outcome measure is lasting RTW,
defined as the duration of sick leave due to MDD in calendar days from the day of randomization until full RTW in
own or other work with equal earnings, for at least 4
weeks without (partial or full) recurrence. Also assessed
will be the total numbers of days of sick leave, calculated
for the entire follow up period [57,73]. Data will be
derived from sick leave databases of ArboNed as well as
from the Trimbos/iMTA questionnaire for Costs associated with Psychiatric Illness (TiC-P) [74].
3. The tertiary outcome measure is the cost-utility of the
collaborative care intervention, compared to CAU. The
cost-utility is evaluated by relating the difference in direct
medical costs per patient receiving collaborative care or
CAU to the difference in terms of Quality Adjusted Life
Years (QALY) gained, which yields a cost per QALY estimate. We will also estimate the cost per QALY including
the productivity costs. The costs will be assessed with the
TiC-P, a measure commonly applied in economic evaluations of treatment in mental health care [74,75]. Quality
of life will be assessed with the EuroQol (EQ-5D) [76]
and the Short Form-36 (SF-36) [77], both of which are
validated instruments for the measurement of general
health-related quality of life. The EQ-5D descriptive sys-

http://www.biomedcentral.com/1472-6963/8/99

tem consists of five dimensions: mobility, self-care, usual
activities, pain/discomfort and anxiety/depression. Each
has three levels: no problems, some problems and
extreme problems, thus defining a total of 243 (35) distinct health states. A study that was recently carried out in
the Netherlands evaluated the EQ-5D in a national setting, resulting in the 'Dutch EQ-5D tariff'. The resulting
tariff is used to calculate utilities for EQ-5D health states
for the cost-utility analyses of health care programmes
and treatments [78,79]. Additionally, presenteeism will
be assessed with the presenteeism scale of the WHO
Health and Work Performance Questionnaire Short Form
(HPQ Short Form) [80].
Calculating the total direct medical costs with the TiC-P,
the total number of medical contacts (among which outpatient visits, length of stay in hospital, use of medication) will be multiplied by unit costs of the corresponding
health care services. Reference unit prices for health care
services will be applied and adjusted to the year of the
study according to the consumer price index [81].
The second section of the TiC-P includes a short form of
the Health and Labour questionnaire (HLQ) for collecting
data on productivity losses, [82] the SF-HLQ which consists of three modules that measure productivity losses:
absence from work, reduced efficiency at work and difficulties with job performance [83]. The number of days of
absence from work and the actual costs of working hours
missed due to health-related problems are calculated on
the basis of the average value added per worker according
to age and gender per day and per hour, respectively. If
respondents indicate that they were absent from work
during the entire recall period, data will be collected from
the time when the period of long-term absence started.
This additional information will be used to calculate the
production losses according to the friction cost method
[84,85]. The friction cost method takes into account the
economic circumstances that limit the losses of productivity to society, which are related to the fact that a formerly
unemployed person may replace a person who has
become disabled [84].
Since the collaborative care intervention used in this study
is a new intervention, a unit price per session is not known
yet. To determine a reference price, a detailed cost-price
study will be performed. Therefore, we will perform measurements of time for face-to-face contacts as well as indirect time per contact (e.g. consultations of other
specialists) for a total of 20 sessions. Furthermore, we will
estimate overhead costs based on the information of the
financial department of the hospital. This will result in an
estimate of the actual costs per contact. The unit cost estimate per contact will be used as a reference price per contact for the collaborative care intervention.
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4. In addition, the following outcome parameters will be
evaluated:
In addition to the PHQ-9, symptoms will also be assessed
with the Inventory for Depressive Symptomatology Self
Report (IDS-SR), measuring the severity of the symptoms
of MDD as well as remission [86]. Co-morbid chronic
medical illness will be measured with the CBS list, a questionnaire developed by the Dutch Central Department of
Statistics. Pain will be measured according to the SF-36
Pain scale.
Patient adherence will be assessed by means of a qualitative questionnaire [53]. The treatment received in the
CAU group, assessed in patients, will be measured according to the Scale Assessing Contacts between patients and
practitioners [53]. The working relationship between
patient and OP-care manager will be assessed by means of
the Patient-Doctor Relationship Questionnaire (PDRQ-9)
[87].
As a possible prognostic measure, potential work-related
psychosocial factors will be assessed by the Job Content
Questionnaire [88].
A process evaluation will be conducted with the first 35
cases who have been randomised in the intervention
group. Both quantitative and qualitative data on the
applicability, compliance, satisfaction and barriers to the
protocol will be gathered. Patient satisfaction with the
OP-care manager and the regular OP will be measured
with the Patient Satisfaction with Occupational Health
Services Questionnaire (PSOHQ) [89]. This evaluation
will take place 18 weeks after randomisation, which is the
maximum duration of the intervention.
Power calculations
The primary outcome measure is response (a 50% reduction in depressive symptoms). Based on previous work
[30], the expected response rate in depressive symptoms is
14,76% in the CAU group and 31,8% in the intervention
group. Power calculations have been made with the usual
alpha of 5% and power of 80%. In order to detect a standardized difference of 0.5 SD on the primary outcome
measure, which can be considered as a clinically relevant
difference, 2 × 63 patients will be needed, when taking
into account two-tailed testing. An improvement of more
than 5 points on the PHQ-9 can be considered as a clinically relevant difference [43].
Analyses
a. Effectiveness on severity of depressive symptoms
All analyses will be performed at patient level. The data
will be analysed on an intention-to-treat basis, i.e. the
patients will remain in the group to which they were ran-
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domly allocated at baseline. The analyses will include ttests, Chi-square tests and GLM Repeated measurement.
The effect size will be estimated by Chi square analysis
and described in Cohen's d. Possible confounders such as
age, gender, immigrant status, level of education and
treatment history will be included as variables in logistical
regression analysis.
b. Effectiveness on RTW
Kaplan Meier analyses will be used to describe the association between the sick leave duration until full RTW and
the group allocation. To analyse the HR of the RTW rates
the Cox Proportional hazard model will be used.
c. Economic evaluation
The aim of the economic evaluation is to assess the cost
effectiveness of collaborative care for the treatment of
MDD in the occupational health setting. A cost utility
analysis will be applied, the results of which will be
expressed as a cost per QALY. The economic evaluation
will be made from a societal perspective. Therefore, all relevant effects and costs due to resource utilisation within
the healthcare system (direct medical costs) and costs due
to production losses (productivity costs) will be included.

If there is missing data on costs and/or effects, and the
additional uncertainty it introduces, multiple imputation
will be used [90], and the Monte Carlo Markov Chain
(MCMC) approach will be used to impute the missing values. The uncertainty will be assessed using bootstrapping,
and the results will be presented in acceptability curves
[91].
For the economic evaluation, the effects will be measured
according to utility scores. In addition to the clinical outcome parameters, utility scores will supply additional
information about the impact of collaborative care treatment for MDD compared to CAU on the general healthrelated quality of life. Furthermore, the results may be
compared to a broad range of other health care interventions, also outside the field of mental health care.
Time-frame of the study
The duration of the entire study will be four years. The
preparatory period is 1 year. Subsequent to the approval
of the Medical Ethical Committee, OP-care managers are
recruited in collaboration with ArboNed and are trained
by the investigators. The inclusion phase will last 1,5 year,
and the follow-up moments will be 3, 6, 9 and 12 months
after inclusion, therefore the total intervention phase will
last 2,5 years. Data-analyses will take 6 months.
Ethical principles
The study has been designed and will be carried out in
accordance with the principles laid down in the Helsinki
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declaration (Edinburgh, Scotland amendment, October
2000). Participation in the study is voluntary. Written
informed consent will be obtained from all patients and
the patients will be explicitly informed about the fact that
they can withdraw their consent to participate at any time,
without any specific reason and with no negative consequences with regard to their future medical treatment.
Patients who wish to withdraw from the study will continue to receive CAU. In addition, patients have the
opportunity to consult an objective expert who is not
involved in the study.
Patient names and other confidential information will be
treated according to the medical confidentiality rules, and
data will be separated from patient names. Each participant will be identified in the database by a number and a
code, and these codes are only available to the participating investigators. Furthermore, data related to the study
are stored on a protected server of the Netherlands institute of mental health and addiction, which can only be
accessed by the members of the research team. The study
protocol has been approved by the Medical Ethical Committee of the VU Medical Centre at August the third, 2007.

Discussion
The high prevalence and burden of MDD, the high level
of sickness absence among people with MDD and the negative consequences of prolonged sickness absence for
patients as well as society contribute to the relevance of
this study. Purpose of this study is to not only reduce
depressive symptoms, but also to achieve an earlier, longlasting RTW.
Comparison with other studies
Currently, collaborative care treatment for patients with
MDD is also being studied in the Netherlands in the primary care setting and the general hospital setting [92,93].
Transmural occupational care is currently being applied in
the Netherlands in the RCT of Lambeek et al. [94], in
which OP-care managers are responsible for the planning
and coordination of care in the treatment of patients with
chronic low back pain. In the RCT of van der Feltz et al.,
collaboration between OPs and psychiatrists is applied by
offering psychiatric consultation to OPs in case of patients
with common mental disorders [68].
Strengths and limitations
Innovative of this study is the new role of the OP as the
care manager in the treatment of MDD. A model for transmural care, the collaborative care model, is applied with a
focus on RTW within the occupational health setting.
Because of the separation between treatment and sickness
certification in the Netherlands, patients are probably not
much used to this, neither are the OPs themselves. However, certification in sickness absence and treatment will
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be provided by different OPs: the company OP and the
OP-care manager. Training and close supervision will be
provided to the OP-care managers and the OP-care managers will discuss their role with the patients. Also, the
supervision and consultation of the psychiatrist and the
web-based tracking system will facilitate working with this
new model. Limitation of this study might be that in other
studies effects are often found on RTW and not at symptom-level [16-18]. while our primary outcome measure is
the severity of depressive symptoms and RTW is our secondary. Another limitation of this study may be that, with
this study design, we will not be able to make inferences
about the effectiveness of the respective ingredients of the
collaborative care model (such as PST or the workplace
intervention), but only about the (cost)effectiveness of
the collaborative care model itself.
Policy implications
If the collaborative care intervention proves to be costeffective in the occupational health setting in the treatment of MDD, wider implementation may well be feasible. Since the costs of MDD are for the most part due to
production loss [3,4]., implementation could be very relevant not only for individual patients and employers but
also for the entire society. However, the fact that in Dutch
social insurance legislation treatment and sickness certification are separated and countries differ in their level of
occupational health coverage [24], might limit generalization to other countries.

Abbreviations
MDD: major depressive disorder; GP: general practitioner,
OP: occupational physician; RTW: return to work; PST:
Problem Solving Treatment; CAU: care as usual; LBP: low
back pain.

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

Authors' contributions
CFC is the principle investigator, she participated in the
design of the study and in writing this article. She also
supervised the web based tracking system and will be
available for consultation by the OP care managers. JRA
participated in the design of the study, supervised the
workplace intervention training and in writing the article.
AB participated in the study design and in writing the article. WvM participated in the study design. LHR gave
advice on the topic of cost-effectiveness and participated
in writing the article. RH participated in the co-ordination
of the trial and gave advice on the content of the trial.
HvM supervised the PST training and gave advice in writing the article. FFR participated in development of the
design of the study. MV participated in the study design,
will conduct the trial and wrote the article. All participants

Page 9 of 12
(page number not for citation purposes)

BMC Health Services Research 2008, 8:99

contributed their own specific expertise and read and
approved the final version of the article.

http://www.biomedcentral.com/1472-6963/8/99

19.
20.

Acknowledgements
The Foundation for Innovation of Health Insurers ('Innovatiefonds
Zorgverzekeraars') in the Netherlands funds this project. We are grateful
to Jürgen Unützer, Rita Haverkamp and Diane Powers, connected to the
IMPACT research group for providing their training and advice.

21.
22.

References
1.
2.

3.

4.
5.

6.

7.

8.
9.
10.

11.
12.
13.
14.
15.

16.

17.

18.

Murray CJ, Lopez AD: Alternative projections of mortality and
disability by cause 1990–2020: Global Burden of Disease
Study. Lancet 1997, 349:1498-1504.
Bijl RV, Ravelli A, van Zessen G: Prevalence of psychiatric disorder in the general population: results of The Netherlands
Mental Health Survey and Incidence Study (NEMESIS). Soc
Psychiatry Psychiatr Epidemiol 1998, 33:587-595.
Smit F, Cuijpers P, Oostenbrink J, Batelaan N, de Graaf R, Beekman
A: Costs of nine common mental disorders: implications for
curative and preventive psychiatry. J Ment Health Policy Econ
2006, 9:193-200.
Stewart WF, Ricci JA, Chee E, Hahn SR, Morganstein D: Cost of lost
productive work time among US workers with depression.
Jama 2003, 289:3135-3144.
Bijl RV, Ravelli A: Current and residual functional disability
associated with psychopathology: findings from the Netherlands Mental Health Survey and Incidence Study (NEMESIS). Psychological Medicine 2000, 30:657-668.
Kruijshaar ME, Hoeymans N, Bijl RV, Spijker J, Essink-Bot ML: Levels
of disability in major depression: findings from the Netherlands Mental Health Survey and Incidence Study (NEMESIS). J Affect Disord 2003, 77:53-64.
Lenderink A: De bedrijfsarts en de eerste lijn. Over samenwerking,
zorgverzekeringen en regionale ondersteuningsstructuren. Nederlandse
Vereniging voor Arbeids- en Bedrijfsgeneeskunde (NVAB) 2005. Ref Type:
Report
Nederlandse Vereniging voor Arbeids- en Bedrijfsgeneeskunde (NVAB). De bedrijfsarts: dokter en adviseur 2007. Ref
Type: Report
Henderson M, Glozier N, Holland EK: Long term sickness
absence. Bmj 2005, 330:802-803.
Lerner D, Adler DA, Chang H, Lapitsky L, Hood MY, Perissinotto C,
Reed J, McLaughlin TJ, Berndt ER, Rogers WH: Unemployment,
job retention, and productivity loss among employees with
depression. Psychiatric Services 2004, 55:1371-1378.
Wang PS, Beck AL, Berglund P, McKenas D, Pronk NP, Simon GE,
Kessler RC: Effects of major depression on moment-in-time
work performance. Am J Psychiatry 2004, 161:1885-1891.
Adler DA, McLaughlin TJ, Rogers WH, Chang H, Lapitsky L, Lerner
D: Job performance deficits due to depression. Am J Psychiatry
2006, 163:1569-1576.
Bowling A: What things are important in people's lives? A survey of the public's judgements to inform scales of health
related quality of life. Soc Sci Med 1995, 41:1447-1462.
Bilsker D, Wiseman S, Gilbert M: Managing depression-related
occupational disability: a pragmatic approach. Can J Psychiatry
2006, 51:76-83.
Nederlands Instituut van Psychologen (NIP), Landelijke
Vereniging van Eerstelijnspsychologen (LVE). In Werk en psychische klachten. Richtlijn voor psychologen Amsterdam, NIP/LVE; 2005.
Ref Type: Report
Schene AH, Koeter MW, Kikkert MJ, Swinkels JA, McCrone P: Adjuvant occupational therapy for work-related major depression works: randomized trial including economic evaluation.
Psychol Med 2007, 37:351-362.
Klink JJ van der, Blonk RW, Schene AH, van Dijk FJ: Reducing long
term sickness absence by an activating intervention in
adjustment disorders: a cluster randomised controlled
design. Occup Environ Med 2003, 60:429-437.
Blonk RW, Brenninkmeijer V, Lagerveld SE, Houtman ILD: Return
to work: A comparison of two cognitive behavioural interventions in cases of work-related psychological complaints
among the self-employed. Work & Stress 2006, 20:129-144.

23.

24.

25.

26.

27.
28.

29.

30.

31.

32.

33.
34.

35.

36.

37.

Bodenheimer T: Helping patients improve their health-related
behaviors: what system changes do we need? Dis Manag 2005,
8:319-330.
Ormel J, Bartel M, Nolen WA: [Undertreatment of depression;
causes and recommendations]. Ned Tijdschr Geneeskd 2003,
147:1005-1009.
Simon GE, Von Korff M, Barlow W: Health care costs of primary
care patients with recognized depression. Arch of Gen Psychiatry
1995, 52:850-856.
Badamgarav E, Weingarten SR, Henning JM, Knight K, Hasselblad V,
Gano A Jr, Ofman JJ: Effectiveness of disease management programs in depression: a systematic review. Am J Psychiatry 2003,
160:2080-2090.
Anema JR, Jettinghoff K, Houtman ILD, Schoemaker CG, Buijs PC,
Berg R van den: Medical care of employees long-term sick
listed due to mental health problems: a cohort study to
describe and compare the care of the occupational physician
and the general practitioner. Journal of Occupational Rehabilitation
2006, 16:41-52.
Buijs PC, van Dijk FJH, Evers M, Klink JJL van der, Anema H: Managing work-related psychological complaints by general practitioners, in coordination with occupational physicians: a pilot
study. Industrial Health 2007, 45:37-43.
Buijs P, Anema JR, Evers M, van Dijk F, Klink J van der: How general
practitioners can manage work-related psychological complaints. Design and pilot of a guideline: a contribution
towards solving a huge problem. European Journal of General Practice 2006, 12:38-41.
Anema JR, Giezen AM Van Der, Buijs PC, van Mechelen W: Ineffective disability management by doctors is an obstacle for
return-to-work: a cohort study on low back pain patients
sicklisted for 3–4 months. Occup Environ Med 2002, 59:729-733.
Schulberg HC: Treating depression in primary care practice:
applications of research findings. J Fam Pract 2001, 50:535-537.
Bijl D, van Marwijk HW, De Haan M, van Tilburg W, Beekman AJ:
Effectiveness of disease management programmes for recognition, diagnosis and treatment of depression in primary
care. Eur J Gen Pract 2003, 10:6-12.
Katon W, Von Korff M, Lin E, Simon G, Walker E, Unutzer J, Bush T,
Russo J, Ludman E: Stepped collaborative care for primary care
patients with persistent symptoms of depression: a randomized trial. Arch Gen Psychiatry 1999, 56:1109-1115.
Unutzer J, Katon W, Callahan CM, Williams JW Jr, Hunkeler E, Harpole L, Hoffing M, Della Penna RD, Noël PH, Lin EH, Areán PA, Hegel
MT, Tang L, Belin TR, Oishi S, Langston C, IMPACT Investigators:
Collaborative care management of late-life depression in the
primary care setting: a randomized controlled trial. Jama
2002, 288:2836-2845.
Katon W, Von Korff M, Lin E, Simon GE, Bush T, Robinson P, Russo
J: Collaborative management to achieve treatment guidelines. Impact on depression in primary care. Jama 1995,
273:1026-1031.
Katon W, Robinson P, Von Korff M, Lin E, Bush T, Ludman E, Simon
G, Walker E: A multifaceted intervention to improve treatment of depression in primary care. Arch Gen Psychiatry 1996,
53:924-932.
Gilbody S, Bower P, Fletcher J, Richards D, Sutton AJ: Collaborative
care for depression: a cumulative meta-analysis and review
of longer-term outcomes. Arch Intern Med 2006, 166:2314-2321.
Bower P, Gilbody S, Richards D, Fletcher J, Sutton A: Collaborative
care for depression in primary care: Making sense of a complex intervention: systematic review and meta-regression.
Br J Psychiatry 2006, 189:484-493.
Feltz-Cornelis CM Van der, van Oppen P, Adèr H, van Dyck R: Randomised Controlled Trial of a Collaborative Care Model
with Psychiatric Consultation for Persistent Medically Unexplained Symptoms in General Practice. Psychother Psychosom
2006, 75:282-289.
Richards DA, Lovell K, Gilbody S, Gask L, Torgerson D, Barkham M,
Bland M, Bower P, Lankshear AJ, Simpson A, Fletcher J, Escott D,
Hennessy S, Richardson R: Collaborative care for depression in
UK primary care: a randomized controlled trial. Psychological
Medicine 2008, 38:279-287.
Loisel P, Durand MJ, Berthelette P, Vezina N, Baril R, Gagnon D, Larivière C, Tremblay C: New paradigm for the management of

Page 10 of 12
(page number not for citation purposes)

BMC Health Services Research 2008, 8:99

38.
39.
40.

41.

42.
43.
44.
45.

46.

47.
48.
49.
50.
51.
52.
53.
54.
55.

56.

57.

58.
59.

60.

occupational back pain. Dis Manage Health Outcomes 2001,
9:351-360.
Waddell G, Burton AK: Occupational health guidelines for the
management of low back pain at work: evidence review.
Occup Med 2001, 51:124-135.
Terluin B: Overspanning onderbouwd: een onderzoek naar de diagnose
surmenage in de huisartspraktijk. Academisch proefschrift Utrecht. [Nervous breakdown substantiated. Academic dissertation.]. Utrecht 1994.
Bakker IM, Terluin B, van Marwijk HW, Gundy CM, Smit JH, van
Mechelen W, Stalman WAB: Effectiveness of a Minimal Intervention for Stress-related mental disorders with Sick leave
(MISS); study protocol of a cluster randomised controlled
trial in general practice [ISRCTN43779641]. BMC Public Health
2006, 6:124.
Ahola K, Honkonen T, Isometsa E, Kalimo R, Nykyri E, Aromaa A,
Lönnqvist J: The relationship between job-related burnout and
depressive disorders – results from the Finnish Health 2000
Study. J Affect Disord 2005, 88:55-62.
Diagnostic and statistical manual of mental disorders, (DSM-IV) fourth edition. 2001:1-3. Ref Type: Report
Lowe B, Unutzer J, Callahan CM, Perkins AJ, Kroenke K: Monitoring
depression treatment outcomes with the patient health
questionnaire-9. Med Care 2004, 42:1194-1201.
Kroenke K, Spitzer RL, Williams JB: The PHQ-9: validity of a brief
depression severity measure. J Gen Intern Med 2001, 16:606-613.
van Vliet IM, Leroy H, van Megen HJM: De MINI-Internationaal
neuropsychiatrisch interview: een kort gestructureerd diagnostisch interview voor DSM-IV en ICD-10 psychiatrische
stoornissen. Leiden: LUMC; 2000.
Sheehan DV, Lecrubier Y, Sheehan KH, Amorim P, Janavs J, Weiller
E, Hergueta T, Baker R, Dunbar GC: The Mini-International Neuropsychiatric Interview (M.I.N.I.): the development and validation of a structured diagnostic psychiatric interview for
DSM-IV and ICD-10. J Clin Psychiatry 1998, 59(Suppl 20):22-33.
CBO, Trimbos-instituut: Multidisciplinairy Guideline Depressive disorder
[Multidisciplinaire Richtlijn Depressie. In Dutch] Utrecht: Trimbos-insituut; 2005.
Vlasveld M, Horn E, IJff M, Huijbregts K, Cuijpers P, Feltz-Cornelis CM
van der: Uw somberheid te boven komen. Zelfhulpwerkboek
depressie 2007. Ref Type: Unpublished Work
Cuijpers P: In de put, uit de put. Zelf depressiviteit overwinnen Baarn: HB
Uitgevers; 2003.
Cuijpers P, Buijssen H: Ik zie het weer zitten. Omgaan met depressiviteit
Utrecht: Teleac/NOT; 1997.
Cuijpers P, Buijssen H: Werkboek ik zie het weer zitten. Omgaan met
depressiviteit Utrecht: Teleac/NOT; 1997.
Willemse G, Voordouw I, Cuijpers P: Bibliotherapie bij depressieve
klachten. Gebaseerd op de cursus Omgaan met depressie. Een handreiking
voor begeleiders Utrecht: Trimbos-instituut; 2004.
Feltz-Cornelis CM van der: Psychiatric consultation for patients with
somatoform disorder in general practice VU Amsterdam; 2002.
Mynors-Wallis L: Problem-solving treatment in general psychiatric practice. Adv Psych Treatment 2001, 7:417-425.
Mynors-Wallis L, Davies I, Gray A, Barbour F, Gath D: A randomised controlled trial and cost analysis of problem-solving
treatment for emotional disorders given by community
nurses in primary care. Br J Psychiatry 1997, 170:113-119.
Nieuwenhuijsen K, Verhoeven AC, Bültmann U, Neumeyer-Gromen
A, Feltz-Cornelis CM Van der: Interventions to improve occupational health in depressed people. Cochrane Library 2007. Ref
Type: In Press
Anema JR, Steenstra IA, Bongers PM, de Vet HC, Knol DL, Loisel P,
van Mechelen W: Multidisciplinary rehabilitation for subacute
low back pain: graded activity or workplace intervention or
both?: a randomized controlled trial. Spine 2007, 32:291-298.
Anema JR, Steenstra IA, Urlings IJ, Bongers PM, de Vroome EM, van
Mechelen W: Participatory ergonomics as a return-to-work
intervention: a future challenge? Am J Ind Med 2003, 44:273-281.
Young AH, Wasiak R, Roessler RT, McPherson KM, Anema JR, Van
Poppel MNM: Return-to-work outcomes following work disability: stakeholder motivations, interests and concerns. Journal of Occupational Rehabilitation 2005, 15:543-556.
Young AH, Roessler RT, Wasiak R, McPherson KM, Van Poppel
MNM, Anema JR: A developmental conceptualization of return
to work. Journal of Occupational Rehabilitation 2005, 15:557-568.

http://www.biomedcentral.com/1472-6963/8/99

61.

62.

63.

64.
65.

66.
67.

68.

69.
70.

71.

72.

73.

74.
75.
76.
77.
78.
79.
80.

81.

Loisel P, Gosselin L, Durand P, Lemaire J, Poitras S, Abenhaim L:
Implementation of a participatory ergonomics program in
the rehabilitation of workers suffering from subacute back
pain. Applied Ergonomics 2001, 32:53-60.
Baril R, Clarke J, Friesen M, Stock S, Cole D, Work-Ready Group:
Management of return-to-work programs for workers with
muskuloskeletal disorders: a qualitative study in three Canadian provinces. Social Science & Medicine 2003, 57:2101-2114.
Jettinghoff K, Venema A, Anema JR, Steenstra IA: Toepasbaarheid
van de Participatieve Aanpak Werkaanpassing bij verzuim
ten gevolge van psychische werkbelasting. Tijdschrift voor Bedrijfs- en Verzekeringsgeneeskunde 2005, 13:294-299.
STECR Platform Reïntegratie. STECR Werkwijzer Werkaanpassing 2006. Ref Type: Report
Oostrom SH, Anema JR, Terluin B, Venema A, de Vet HC, van
Mechelen W: Development of a workplace intervention for
sick-listed employees with stress-related mental disorders:
Intervention Mapping as a useful tool. BMC Health Serv Res
2007, 7:.
Willems JHBM, Doppegieter RMS: De scheiding van 'behandeling
en controle': aan actualisering toe? Tijdschrift voor Bedrijfs- en
Verzekeringsgeneeskunde 2007, 15:164-167.
Anema JR: Transmural occupational care for low back pain. A
randomised controlled trial and cost-effectiveness evaluation. (ZonMw Clinical Fellow-project 2005–2010). Registration no. VUmc
nr 2005/131) 2005. Ref Type: Unpublished Work
Feltz-Cornelis CM van der, Meeuwissen JA, de Jong FJ, Hoedeman R,
Elfeddali I: Randomised controlled trial of a psychiatric consultation model for treatment of common mental disorder in
the occupational health setting. BMC Health Serv Res 2007, 7:29.
Doppegieter RMS, Willems JHBM: Code gegevensverkeer en
samenwerking bij arbeidsverzuim en reïntegratie. Utrecht,
KNMG; 2006. Ref Type: Report
Anema JR, Buijs P, Van Amstel R, van Putten D: Leidraad voor
huisarts en bedrijfsarts bij de sociaal-medische begeleiding
van arbeidsverzuim. Hoofddorp, TNO Arbeid; 2002. Ref Type:
Report
Unutzer J, Katon W, Williams JW Jr, Callahan CM, Harpole L, Hunkeler EM, Hoffing M, Arean P, Hegel MT, Schoenbaum M, Oishi SM,
Langston CA: Improving primary care for depression in late
life: the design of a multicenter randomized trial. Med Care
2001, 39:785-799.
Oxman TE, Schulberg HC, Greenberg RL, Dietrich AJ, Williams JW
Jr, Nutting PA, Bruce ML: A fidelity measure for integrated
management of depression in primary care. Med Care 2006,
44:1030-1037.
Oostrom van SH, Anema JR, Terluin B, de Vet HC, Knol DL, van
Mechelen W: Cost-effectiveness of a workplace intervention
for sick-listed employees with common mental disorders:
design of a randomized controlled trial. BMC Public Health 2008,
8:.
Hakkaart-van Roijen L: Manual Trimbos/iMTA questionnaire for costs
associated with psychiatric illness (in Dutch) Rotterdam: Institute for
Medical Technology Assessment; 2002.
Hakkaart-van Roijen L, van Straten A, Al MJ: Cost-utility of brief
psychological treatment for depression and anxiety. Br J Psychiatry 2006:323-329.
Euroqol group: Eq-5D user guide Rotterdam: Sanders instituut, EUR;
1995.
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.
Lamers LM, McDonnell J, Stalmeier PF: The Dutch tariff: results
and arguments for an effective design for national EQ-5D
valuation studies. Health Econ 2006, 15:1121-1132.
Lamers LM, Stalmeier PF, McDonnell J: Measuring the quality of
life in economic evaluations: the Dutch EQ-5D tariff. Ned Tijdschr Geneeskd 2005, 149:1574-1578.
Kessler RC, Barber C, Beck AL, Berglund PA, Cleary PD, McKenas D,
Pronk N, Simon G, Stang P, Ustun TB, Wang P: The World Health
Organization Health and Work Performance Questionnaire
(HPQ). Journal of Occupational and Environmental Medicine 2003,
45:156-174.
Oostenbrink JB, Bouwmans CAM, Koopmanschap MA, Rutten FFH:
Handleiding voor kostenonderzoek, methoden en standaardkostprijzen

Page 11 of 12
(page number not for citation purposes)

BMC Health Services Research 2008, 8:99

82.

83.
84.
85.
86.
87.

88.

89.

90.
91.
92.

93.

94.

http://www.biomedcentral.com/1472-6963/8/99

voor economische evaluaties in de gezondheidszorg. College voor
zorgverzekeringen 2004.
van Roijen L, Essink-Bot ML, Koopmanschap MA, Bonsel G, Rutten
FF: Labor and health status in economic evaluation of health
care. The Health and Labor Questionnaire. Int J Technol Assess
Health Care 1996, 12:405-415.
van Dam QD, Spijker A, Arends LR, van Roijen L, Donker MCH, Trijsburg RW: Costeffectiveness of psychotherapy: A feasiblity
study (in Dutch). J Pychotherapy 1998, 24:5-22.
Koopmanschap MA, Rutten FF: A practical guide for calculating
indirect costs of disease. Pharmacoeconomics 1996, 10:460-466.
Koopmanschap MA, Rutten FF, van Ineveld BM, van Roijen L: The
friction cost method for measuring indirect costs of disease.
J Health Econ 1995, 14:171-189.
Rush AJ, Gullion CM, Basco MR, Jarrett RB, Trivedi MH: The Inventory of Depressive Symptomatology (IDS): psychometric
properties. Psychol Med 1996, 26:477-486.
Feltz-Cornelis CM van der, van Oppen P, van Marwijk HW, de Beurs
E, van Dyck R: A patient-doctor relationship questionnaire
(PDRQ-9) in primary care: development and psychometric
evaluation. Gen Hosp Psychiatry 2004, 26:115-120.
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. Journal of Occupational and Health Psychology 1998,
3:322-355.
Verbeek JH, de Boer AG, Weide WE van der, Piirainen H, Anema JR,
Van Amstel RJ, Hartog F: Patient satisfaction with occupational
health physicians, development of a questionnaire. Occup
Environ Med 2005, 62:119-123.
Rubin DB: Multiple imputation after 18+ years. J Am Stat Assoc
1996, 91:473-489.
van Hout BA, Al MJ, Gordon GS, Rutten FF: Costs, effects and C/
E-ratios alongside a clinical trial. Health Econ 1994, 3:309-319.
IJff MA, Huijbregts KM, van Marwijk HW, Beekman AT, Hakkaart-van
Roijen L, Rutten FF, Unützer J, Feltz-Cornelis CM van der: Costeffectiveness of collaborative care including PST and an antidepressant treatment algorithm for the treatment of major
depressive disorder in primary care; a randomised clinical
trial. BMC Health Serv Res 2007, 7:34.
Horn EK, van Benthem TB, Hakkaart-van Roijen L, van Marwijk HW,
Beekman AT, Rutten FF, Feltz-Cornelis CM van der: Cost-effectiveness of collaborative care for chronically ill patients with
comorbid depressive disorder in the general hospital setting,
a randomised controlled trial. BMC Health Serv Res 2007, 7:28.
Lambeek LC, Anema JR, van Royen BJ, Buijs PC, Wuisman PI, van
Tulder MW, van Mechelen W: Multidisciplinary outpatient care
program for patients with chronic low back pain: design of a
randomized controlled trial and cost-effectiveness study.
BMC Public Health 2007, 7:254.

Pre-publication history
The pre-publication history for this paper can be accessed
here:
http://www.biomedcentral.com/1472-6963/8/99/prepub
Publish with Bio Med Central and every
scientist can read your work free of charge
"BioMed Central will be the most significant development for
disseminating the results of biomedical researc h in our lifetime."
Sir Paul Nurse, Cancer Research UK

Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published immediately upon acceptance
cited in PubMed and archived on PubMed Central
yours — you keep the copyright

BioMedcentral

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

Page 12 of 12
(page number not for citation purposes)

