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Common mental disorders  

Common Mental Disorders (CMDs) are a group of mental disorders manifesting with depressive, 

anxiety, and medically unexplained symptoms that often occur together and are typically 

encountered in community and primary care settings.[1] There is no consensus in the literature 

about which mental disorders belong to CMD. From psychiatric perspective CMD include DSM 

criteria-based psychiatric disorders, like depressive, anxiety and somatic symptom 

disorders.[2,3] Sometimes syndromes such as adjustment disorders and general distress are 

included as well.[4] In this thesis we focus on the DSM criteria-based psychiatric disorders: major 

depressive disorder (MDD), anxiety disorder and somatic symptom disorder.[3] 

 

MDD is characterized by a depressed mood and/or a loss of interest or pleasure for a period of 

at least two weeks. One speaks of MDD if next to one of these symptoms at least 5 or more of 

the following symptoms are present: significant weight loss or weight gain or decrease or 

increase in appetite, sleeping problems, psychomotor agitation or retardation, fatigue or loss of 

energy, feelings of worthlessness or inappropriate guilt, concentration problems and recurrent 

thoughts of death or suicidal thoughts.[3] Anxiety disorders include generalized anxiety 

disorder, social anxiety disorder, specific phobia, panic disorder with and without agoraphobia, 

obsessive-compulsive disorder, posttraumatic stress disorder, anxiety secondary to medical 

condition, acute stress disorder and substance-induced anxiety disorder. Common symptoms in 

many of the anxiety disorders are a subjective experience of distress with accompanying 

disturbances of sleep, concentration, and social functioning.[3] Another category of CMD are 

somatic symptom disorders. Somatic symptom disorders are characterized by somatic 

symptoms that are either very distressing or result in significant disruption of functioning, as well 

as excessive and disproportionate thoughts, feelings and behaviours regarding those 

symptoms.[3] This category had previously been named somatoform disorders in the DSM-IV.[5]  

 

Prevalence of common mental disorders 

Worldwide, CMDs are highly prevalent in the general population.[6,7] In the Netherlands, 

depressive disorder is the most prevalent mental health disorder, followed by several anxiety 

disorders.[6] MDD is experienced by 18.7% of the Dutch general population at least once in his or 

her life and 19.6% of the Dutch general population will experience any anxiety disorder.[6] The 

prevalence of somatic symptom disorder is unknown yet, however the expected prevalence in 

the general adult population is around 5-7%.[3] The estimated DSM-IV prevalence of somatoform 

disorders in Dutch general practice consulting population was 16.1%.[8] The comorbidity 

between depression, anxiety and somatic symptom disorders is high. For example, 26% of the 

Dutch general practice patients with a DSM-IV somatoform disorder also have a depressive or 
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anxiety disorder.[8] Similar comorbidity is expected for the somatic symptom disorder.[3] 

Furthermore, 60% of persons with MDD will also experience an anxiety disorder at any moment 

in their life and 40% of persons with anxiety will experience MDD in their life.[9]  

 

Common mental disorders and absenteeism 

CMDs are highly prevalent in the working population and often lead to absenteeism.[10] 

Furthermore, employees suffering a mental health disorders have higher chances of 

unemployment and early retirement.[11] Absenteeism, unemployment and early retirement of 

people with mental health problems is a problem that causes enormous costs for the sick-listed 

employees, their employers and for society. The total estimated costs of mental health problems 

for society are large, reaching 3.3% of Gross Domestic Product (GDP) in the Netherlands and are 

mainly the result of lost employment and reduced performance and productivity.[10] 

Absenteeism caused by mental health problems often have a long duration. Roelen et al. showed 

that the probability of RTW in sick-listed employees with mental disorders decreases after the 

first three months of sickness absence.[12] Of all disability beneficiaries, 39% receive a benefit on 

grounds of mental ill-health.[10] According to Henderson et al., it are CMDs that contribute most 

to this long-term sickness absences.[13] Furthermore, employees with a previous episode of 

sickness absence caused by CMD, are at increased risk of a recurrent sickness absence episode 

with CMD.[14] 

 

Next to the substantial costs incurred by sickness absence, a person’s quality of life is also 

affected by long-term sickness absence.[13,15] Prolonged absence from work increases the risk 

of isolation and reduces meaningful activity, and the sick-listed employee may make it even more 

difficult to return to work (RTW), when having doubts about their competency and fearing the 

reactions of co-workers. A systematic review on the health effects of employment indicated that 

employment is beneficial for health, particularly for MDD and general mental health.[16] 

Considering the consequences of absenteeism for the individual and the society and the positive 

influences work can have for a person with mental health problems, an early focus on RTW 

during the sickness absence is very important.  

 

Dutch occupational health care 

In The Netherlands, the Gatekeeper Improvement Act (2002) states that in case of sick leave, 

both the employer and employee are responsible for undertaking activities aimed at RTW. 

Employers are obliged to continue paying wages (at least 70%) for the first two years of sickness 

absence and to hire an occupational physician for their sick-listed employees. The employee has 

to visit the occupational physician within the first 6 weeks of his/her sickness absence. 
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Furthermore, the employee has to collaborate with his/her employer and occupational physician 

in developing an action plan for RTW. If the employee does not achieve full RTW within two 

years, assessment of disability benefits will take place. As part of the assessment it will be 

evaluated if sufficient efforts to RTW have been made by employee and employer. The role of 

the occupational physician is to guide the sick-listed employee according to the guidelines of the 

Netherlands Society of Occupational Medicine (NVAB).[17] A guideline for the guidance and 

treatment of sick listed employees with mental health problems is available, however several 

studies showed that the adherence of occupational physicians to this guideline is minimal.[18,19] 

Furthermore, in Dutch social security legislation, treatment is separated from sickness 

certification. The occupational physician advices the employee and their employer about sick 

leave and RTW and the curative sector provides the treatment to the sick-listed employee. 

Although this legislation was aimed to protect the employee, RTW is commonly hampered due 

to a lack of collaboration and communication between occupational physicians and the curative 

sector.[20-22] 

 

Predictors of return to work 

For a long time, the assumption was that functional recovery would follow automatically after 

recovery of symptoms. The idea was that if the CMD is properly treated, RTW would occur as 

well. However, research has shown that this optimism is unwarranted as treatment does not 

automatically lead to RTW.[23,24] The World Health Organization (WHO) developed a 

multidimensional model for the consequences of a disease, the International Classification of 

Functioning Disability and Health model (ICF-model, figure 1).[25] According to this model, 

disability and functioning are not only influenced by medical factors but also by personal and 

environmental factors. This corresponds with the idea that RTW is not only determined by health 

condition (recovery of symptoms), but is a combined outcome of health, personal and 

environmental conditions. 

ActivityBody Structures 
and Functions Participation

Environmental 
Factors

Personal 
Factors

Health Condition

 
Figure 1 The International Classification of Functioning, Disability and Health model. 
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Several studies have shown that several personal factors are important predictors for RTW.[26-

30] For example, job-related illness behaviour and self-doubt are personal factors that are shown 

to be predictors of a longer absence.[31] An active coping style is a personal factor that is related 

to a shorter sickness absence duration.[32,33] Environmental factors that have shown to be 

predictive of a longer duration until RTW are, for example job-related factors like high supervisor 

social support, high physical job demand and low co-worker support.[26,29,34] To sum up, RTW 

is not only determined by health factors, but by personal and environmental (work) related 

factors as well. Consequently, interventions focusing on symptoms alone did not have an effect 

on sickness absence.[23,24,35,36] In order to promote RTW, it is important to also focus on RTW 

during treatment of sick-listed employees with CMDs. 

 

Self-efficacy 

Several studies have shown that self-efficacy (SE) and intention to resume work are important 

personal factors that predict RTW.[26,28,37-39] According to Bandura, SE is an individual’s belief 

in his or her ability to succeed in a specific behaviour.[40] When applying this to sick-listed 

employees and RTW, Return-to-work self-efficacy (RTW-SE) is the belief that employees have in 

their own ability to meet the demands required to RTW.[38] Several studies have shown that 

RTW-SE is a predictor of RTW for sick-listed employees with CMDs.[28,38,41] Furthermore, Van 

Oostrom et al. found that a workplace intervention was only effective on lasting RTW for 

employees who at baseline intended to resume work while still having symptoms.[39] These 

findings suggest that a lack of focus on factors such as RTW-SE and intention to resume work in 

treatment may lead to unnecessary (long) sickness absence. 

 

Work-directed interventions 

Three recent reviews examined the effectiveness of interventions for employees with CMDs with 

respect to work outcomes.[42-44] Nieuwenhuijsen et al. stated in a Cochrane review that there 

is moderate quality evidence that work-directed interventions added to a clinical intervention 

reduced sickness absence in sick-listed employees with MDD. However, this was based on a small 

number of studies.[42] Joyce et al. performed a systematic meta-review examining the 

effectiveness of workplace mental health interventions for employees with depression or 

anxiety disorders.[44] The results showed that interventions with a specific focus on work, such 

as exposure therapy and CBT-based and problem-focused RTW programmes, had a moderate 

evidence base for improving occupational outcomes.[44] Furthermore, Dewa et al. concluded 

from a systematic review that there is limited evidence that combinations of interventions that 

include work-related problem-solving skills are effective in RTW outcomes.[43] The results of the 

reviews indicates that there is evidence that interventions with a focus on RTW are effective for 
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sick-listed employees with CMDs, however more research is necessary to strengthen the 

findings.  

 

Collaborative occupational health care  

As stated before, in Dutch Occupational Health care RTW is often hampered due to a lack of 

collaboration and communication between occupational physicians and the curative sector.[20-

22] Dewa et al. showed that collaborative mental health care, in which the primary care physician 

and a psychiatrist were working together, was effective in terms of RTW and costs for people 

receiving short-term disability benefits for psychiatric disorders in Canada.[45] In the 

Netherlands van der Feltz et al. studied a form of collaboration in which occupational physicians 

worked together with consultant psychiatrists in the guidance of employees with CMDs. In that 

study, the employees in the group of which the occupational physicians received psychiatric 

consultation returned to work 68 days earlier than in the usual care group, however this finding 

was not significant probably due to the small study population.[46] Vlasveld et al., studied the 

effectiveness of a more elaborated form of collaboration, namely a collaborative care model.[47] 

In this model an occupational physician trained in this model provided the treatment for sick-

listed employees with MDD and the regular occupational physician provided the guidance in 

sickness absence. Despite the dual focus on RTW as well as on symptoms, the results of this study 

showed an improvement of depressive symptoms but not of RTW.[47] These results may reflect 

implementation problems, which in turn could be explained by the fact that the employees as 

well as the occupational physicians felt uncomfortable with the occupational physician in the role 

of treatment provider, although they received specialized training[48]. A better model could be 

to support the occupational physician in the referral of the sick-listed employee to adequate 

treatment in the curative sector by a decision support based on monitoring of symptoms of the 

employee. eHealth could be a eligible method to achieve this. 

 

EHealth for common mental disorders 

The last several years numerous eHealth interventions were developed for CMD. Several meta-

analyses have shown that eHealth interventions for mental health problems are as effective as 

face-to-face interventions in reducing symptoms, especially when offered blended (with human 

support).[49-51] Reported advantages of eHealth are: anonymity, accessibility, reduction of 

therapist time, more efficient use of health care and low costs.[52,53] However, several 

disadvantages and risks of eHealth are also reported, for example: security problems, 

malfunctioning websites and privacy issues.[52,54] In the occupational setting, only a limited 

number of studies have been published about the effectiveness of eHealth interventions. Various 

studies conducted in the occupational health setting are examining the effectiveness of 
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preventive eHealth interventions, mostly focusing on stress reduction.[55-58] Furthermore, 

there are several studies examining the effectiveness of general eHealth interventions focussing 

on symptoms reduction and not specifically developed for the occupational health setting.[59-

61] Some of these studies reported positive outcomes on symptom reduction.[56,59,61] Only a 

few studies examined the effects on absenteeism, but in none of these studies significant 

differences were found.[58,60,61] A recent Cochrane review did show that there is moderate 

quality evidence that online or telephone CBT for MDD reduces sickness absence more than 

usual or occupational care, however this finding was based on studies mainly conducted in 

primary care and not in a population of sick-listed employees.[42] Furthermore, Naidu et al. 

conducted a systematic review on the delivery of CBT to employees and concluded that internet 

CBT is more cost-effective due to a reduction in therapist time compared to face-to-face therapy, 

but that the results are limited by the absence of studies conducted in the workplace.[62] In 

conclusion, there is a lack of evidence for the effectiveness of work-directed eHealth 

interventions for sick-listed employees due to CMD conducted in the occupational health setting.  

 

The intervention: eHealth module embedded in collaborative occupational health care  

To examine the effectiveness of a work-directed eHealth intervention for sick-listed employees 

due to CMD in the occupational health setting, an eHealth intervention was developed that aims 

to advance RTW by focusing on the beliefs of the employee regarding RTW. The intervention 

named “Ehealth module embedded in Collaborative Occupational health care” (ECO) aimed to 

guide employees who are sick-listed because of CMD to RTW. The employee followed an eHealth 

module, known as Return@Work, which focuses on the employees’ cognitions regarding RTW 

with CMD symptoms, and options to resume work at least on a partial basis while symptoms are 

still present, whilst monitoring the healing process of the employee. The second element of the 

ECO is an decision aid by email for the occupational physician. The occupational physicians 

received emails that were based on a decision aid with principles of stepped, collaborative care. 

The decision aid supported the occupational physicians in the sickness guidance of the 

employees in the monitoring of symptoms, functioning and RTW and referral to adequate 

treatment. Furthermore, the decision aid gave the occupational physician access to a consultant 

psychiatrist who gave advice in case of stagnation or problems regarding carrying out the 

suggestions in the decision aid.  

 

 

 

 

 



Processed on: 3-8-2016Processed on: 3-8-2016Processed on: 3-8-2016Processed on: 3-8-2016

504195-L-bw-Volker504195-L-bw-Volker504195-L-bw-Volker504195-L-bw-Volker

CHAPTER 1 | General introduction 

14 | 

THESIS OUTLINE 

The general aim of this thesis is to generate more knowledge about how to facilitate RTW in sick-

listed employees due to CMDs. This first chapter provides an introduction to the topic of this 

thesis.  

 

In chapter 2, the following research question will be answered “Is the Patient Health 

Questionnaire-subscale depression (PHQ-9) a valid instrument for detecting MDD within a 

population of employees on sickness absence?”. A validation study of the PHQ-9 for detecting 

MDD in a population of sick-listed employees in the occupational health care setting will be 

presented here.  

 

Chapter 3 focuses on the research question “Is RTW self-efficacy (RTW-SE) a predictor of time to 

RTW in long-term sick-listed employees with all-cause sickness absence and what is the relative 

contribution of RTW-SE in predicting RTW compared to health-related, job-related and personal 

factors?” The results of a longitudinal study with 493 sick-listed employees will be presented in 

this chapter.  

 

All following chapters are about the ECO-intervention. Starting in chapter 4 with a description of 

the study design of the cluster randomized controlled trial. In chapter 5 the results of the 

conducted cluster randomized controlled trial will be presented and the following research 

question will be answered “Is the ECO-intervention more effective on time to first RTW, time to 

full RTW and response and remission of CMD-symptoms compared to care as usual?”.  

 

In chapter 6, the research question “What are the experiences of the employees and occupational 

physicians with the ECO-intervention?” will be answered. The results of a process evaluation 

focussing on the feasibility of the ECO-intervention and the experiences of the occupational 

physicians and employees with the ECO-intervention will be presented here. 

 

Chapter 7 focuses on the research question “Is the ECO-intervention cost-effective compared to 

care as usual?” and presents the economic evaluation of the ECO-intervention and costs-benefit 

analyses of the ECO-intervention from different viewpoints.  

 

Finally, chapter 8 provides a general discussion in which the main findings of this thesis, 

important limitations of the studies and recommendations for practice and further research are 

presented.  
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Abstract 
Purpose: Because of the increased risk of long-term sickness leave for employees with a major 

depressive disorder (MDD), it is important for occupational health professionals to recognize 

depression in a timely manner. The Patient Health Questionnaire-9 (PHQ-9) has proven to be a 

reliable and valid instrument for screening MDD, but has not been validated in the occupational 

health setting. The aim of this study was to validate the PHQ-9 for MDD within a population of 

employees on sickness leave by using the MINI-International Neuropsychiatric Interview (MINI) 

as a gold standard.  

Methods: Participants were recruited in collaboration with the occupational health service. The 

study sample consisted of 170 employees on sickness leave between 4 and 26 weeks who 

completed the PHQ-9 and were evaluated with the MINI by telephone. Sensitivity, specificity, 

positive and negative predictive value (PPV and NPV), efficiency and 95% confidence intervals 

(95% CIs) were calculated for all possible cut-off values. A receiver operator characteristics (ROC) 

analysis was computed for PHQ-9 score versus the MINI.  

Results: The optimal cut-off value of the PHQ-9 was 10. This resulted in a sensitivity of 86.1% [95% 

CI (69.7-94.8)] and a specificity of 78.4% [95% CI (70.2-84.8)]. Based on the ROC analysis, the area 

under the curve for the PHQ-9 was .90 [SE=0.02; 95% CI (0.85; 0.94)]. 

Conclusion: The PHQ-9 shows good sensitivity and specificity as a screener for MDD within a 

population of employees on sickness leave. 
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Introduction 
Major Depressive Disorders (MDD) are highly associated with sickness leave, and lead to 

personal suffering and high societal costs.[1,2] The yearly prevalence of MDD in the working 

population of the Netherlands is 4.8%.[3] Moreover, employees with MDD are at risk for long-

term sickness leave.[4,5] Long-term sickness leave is responsible for enormous costs for 

patients, companies and society as a whole. The loss in productivity and the payments for 

disability benefits place a substantial burden on the economies of many developed countries.[6]  

 

Because of the increased risk of long-term sickness leave for employees with a MDD, it is 

important for occupational health professionals (e.g., occupational physicians) to be able to 

recognize depression and start or refer to treatment in a timely manner. Several studies have 

shown that it is difficult to recognize MDD, because patients do not always present themselves 

with mental health problems.[7,8] As such, the availability of good screening instruments for 

depression among employees on sickness leave is important. For the occupational health (OH) 

setting, these instruments must be brief, easy to use and reliable and valid for the specific 

population. 

 

The Patient Health Questionnaire (PHQ) is a short, self-report version of the Primary Care 

Evaluation of Mental Disorders (PRIME-MD).[9] The PHQ-9, the depression subscale of the PHQ, 

is a reliable and valid instrument for screening MDD.[10,11] Several studies have reported good 

psychometric qualities of the PHQ-9 in primary care settings as well as in the general 

population.[11-14] A meta-analysis showed that the optimal cut-off points for diagnosing 

depression with the PHQ-9 are between 8 and 11.[15] The commonly used cut-off value for the 

PHQ-9 is 10.[10] However, the optimal cut-off score may differ depending on the setting.[15] In a 

validation study of the PHQ-9 in primary care in the Netherlands, an optimal cut-off value of 6 

was found.[13] Whereas, a validation study in the Netherlands among diabetes patients in 

specialized outpatients clinics found an optimal cut-off value of 12.[16] It could be expected that 

in a population who is suffering from other physical conditions and symptoms a higher cut-off 

value of the PHQ-9 is needed because these symptoms could be recognized by the PHQ-9 as 

depressive symptoms, while in reality they are symptoms of other physical conditions. 

 

Rationale 

To our knowledge, validation of the PHQ-9 in the OH setting has not yet been performed. For 

many people, working is an important aspect of daily life and absence of work is associated with 

social isolation or loss of daily routines, which are also symptoms of MDD.[17,18] Furthermore, 

sick-listed employees often have other physical disorders or conditions with symptoms that can 
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also occur as symptoms of MDD, such as pain and fatigue.[19] This may cause higher scores on 

the PHQ-9 in a population of sick-listed employees than in the general population. Therefore, it 

is possible that to correctly identify MDD within a population of sick-listed employees, a higher 

cut-off value is necessary. The aim of the current study is to validate the PHQ-9 for the OH setting 

by comparing the PHQ-9 with the Dutch version of the MINI-International Neuropsychiatric 

Interview (MINI) as the gold standard.[20] 

 

 

Methods 
Design  

This validation study was performed as part of a randomized controlled trial (RCT) evaluating 

cost-effectiveness of an e-health module embedded in collaborative occupational health care for 

common mental health disorders. The design of this RCT is described extensively elsewhere.[21] 

In February 2011, the medical ethics committee at the Institutions for Mental Health, Utrecht, the 

Netherlands, approved the study protocol. Data for this validation study were collected in the 

recruitment phase of the RCT. 

 

Setting 

The study was conducted in an occupational health setting.  

 

Participants  

Employees on sickness leave for any reason between 4 and 26 weeks received written 

information about the study from the occupational health service, together with an information 

leaflet from the Trimbos-institute, an informed consent form and a screener that contained the 

PHQ-9. They were asked to participate in the RCT, to sign the informed consent form and to 

return it together with the completed screener to the researchers if they agreed to participate 

in the study. For the RCT, employees with a positive score on the PHQ-9 were contacted by 

telephone for a diagnostic interview, the MINI.[20] For this validation study, during a period of 4 

months in the recruitment phase of the RCT, employees with negative PHQ-9 score were also 

contacted for a diagnostic interview. Employees who could not be contacted for a diagnostic 

interview within 30 days were excluded from the validation study. The interviewers were blinded 

to the results of the screener.  

 

Measurement instruments  

Demographics  

Age, gender and duration of sickness absence were assessed at the start of the study. 
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The PHQ-9 

The PHQ-9 is the subscale for depression of the self-administered version of the PRIME-MD 

diagnostic instrument for common mental disorders.[10] The PHQ-9 contains nine questions 

corresponding to the nine DSM-IV symptoms for MDD during the past 14 days. The answer 

categories were based on a 4-point response scale, with the categories ‘not at all’ (0), ‘various 

days’ (1), ‘more than half of the days’ (2) and 'nearly every day' (3). As such, the summed PHQ-9 

score could range from 0 to 27. A score of 5 is considered an indication of mild depression, a 

score of 10 moderate depression, a score of 15 moderately severe depression and a score of 

20 is an indication of severe depression.[10]  

 

MINI–International Neuropsychiatric Interview 

The MINI-International Neuropsychiatric Interview is a short structured diagnostic interview, 

developed jointly by psychiatrists and clinicians, for diagnosis of the most common DSM-IV and 

ICD-10 psychiatric disorders.[20] For the current study, a Dutch version of the interview was 

used.[22] The MINI includes 23 disorders, however for the current study, only the modules for 

depressive and anxiety disorders were used. All interviewers were trained in carrying out the 

interview and were able to consult a psychiatrist in case of diagnosis uncertainty.  

 

Statistical analysis 

First, the demographic characteristics and the mean PHQ-9 scores were compared between the 

group of employees who, according to the MINI, had MDD, and the employees who did not have 

MDD. Chi-square tests and independent samples t-tests were used to test for significant 

differences. It was expected that the mean PHQ-9 score was higher in the MINI MDD group than 

in the MINI non-MDD group. This supports the construct validity of the scale, using the “known 

groups” method.[23] Cohen’s d was calculated for reporting effect size.[24] 

 

The diagnostic validity of the PHQ-9 was analysed in terms of sensitivity, specificity, positive 

predictive value (PPV), negative predictive value (NPV) and efficiency for all possible cut-off 

values of the PHQ–9 ranging from 0 to 27. Youden’s J (= (sensitivity + specificity) – 1) was 

computed to find the optimal balance between sensitivity and specificity. The optimal cut-off 

value is the value for which J reaches its maximum. 

 

Furthermore, to access precision, 95% confidence intervals (95% CI) were calculated for the 

sensitivity, specificity, PPV, NPV and efficiency for each cut-off value. The 95% CIs were computed 

using the method suggested by Agresti and Coull because this method also produces accurate 

95% CIs for observed proportions close to 0 or 1.[25,26] For cut-off values at the extremes of the 
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PHQ-9, the sample sizes were too small to calculate accurate 95% CI for the NPVs and PPVs. 

Therefore, we only report the 95% CI of the NPV and PPV if the sample sizes were  15.[25] 

 

A Receiver Operating Characteristic (ROC) analysis was performed, which calculated an Area 

Under the Curve (AUC) for the PHQ-9. The AUC can be interpreted as the distinctive character of 

the tests, or the probability that a randomly chosen participant would be correctly distinguished 

based on their screening score.[27] The statistical analyses were performed in SPSS version 

22.0.[28] 

 

 

Results 
Flowchart 

In total, 3,569 employees sick-listed due to any cause were approached to fill out the PHQ-9 

questionnaire (and to participate in the RCT), of whom 188 employees returned the 

questionnaire. It is not known whether the 3,381 non-responders had already fully returned to 

their work and therefore did not complete the PHQ-9 or that they did not respond due to any 

reason. Of the 188 eligible employees, 18 employees were unable to be reached for the MINI-

interview within 30 days after they complete the PHQ-9. As a result, data from 170 employees 

were included in the analyses. From the total of 170 MINIs, 36 employees scored positively for 

MDD (prevalence = 21.2%). Figure 1 shows the flowchart of the participants in this study. 

MINI interview
N = 170

Excluded:
No response
Not on sickness absence
N = 3381

Sick-listed workers approached
N = 3569

PHQ-9 scores
N = 188

Excluded:
Could not be contacted for MINI 
interview within 30 days
N = 18

MINI MDD
N = 36

MINI non-MDD
N = 134

 
Figure 1 Flowchart of participants, PHQ-9 The Patient Health Questionnaire-9, MINI MINI-International 
Neuropsychiatric Interview, MDD Major Depressive Disorder. 
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Demographic characteristics  

The mean age of participants in the final study sample (N=170) was 45.4 years (SD=10.9); age 

ranged from 21 to 66 years. Gender was divided equally between male and female participants 

(50.0%). The average number of weeks of sickness leave when filling out the PHQ-9 was 10.8 

(SD=3.6). The average number of days between completion of the screener and administration 

of the MINI was 13.7 (SD=7.2). None of these characteristics showed a significant difference 

between the MINI MDD and the MINI non-MDD group.  

 

Mean scores PHQ-9 

The mean score on the PHQ-9 for the entire group was 8.0 (SD=7.1, range 0 - 27). The mean PHQ-

9 score in the MINI MDD group was 16.3 (SD=6.0, range 6 - 27) and the mean PHQ-9 score in the 

MINI non-MDD group was 5.8 (SD=5.6, range 0 - 23). The difference between the means was 

significant (p<.01). This results in a Cohen’s d of 1.81, which indicates a large effect size.[29]  

 

Classification scores 

Table 1 shows the sensitivity, specificity and corresponding 95% CI for all possible cut-off values. 

Table 2 shows the predictive values for both positive and negative test results (PPV and NPV), 

efficiency and the corresponding 95% CI for all the cut-off values of the PHQ-9. Youden’s index J 

is highest at a cut-off value of 10. Table 1 shows that a cut-off value of 10 also results in the most 

optimal balance between sensitivity and specificity. This results in a sensitivity of 86.1%, specificity 

of 78.4%, PPV of 51.7%, NPV of 95.5% and an efficiency of 80.0% (see Tables 1 and 2).  

 

ROC analysis 

The ROC curve is shown in Figure 2. The calculated AUC for the PHQ-9 score versus the MINI was 

.90 [SE=0.02; 95% CI (0.85; 0.94)].  
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Table 1 Sensitivity, specificity and 95% confidence intervals of the PHQ-9.  
PHQ-9 
score 

Number of 
participants 

Positive 
MINI 

Sensitivity % 95% CI Specificity % 95% CI 

0 28 0 100 90.4-100 0 0.0-2.8 
1 7 0 100 90.4-100 20.9 14.9-28.5 
2 12 0 100 90.4-100 26.1 19.4-34.2 
3 11 0 100 90.4-100 35.1 27.5-43.5 
4 11 0 100 90.4-100 43.3 35.2-51.7 
5 11 0 100 90.4-100 51.5 43.1-59.8 
6 9 2 100 90.4-100 59.7 51.2-67.6 
7 6 0 94.4 81.9-98.5 64.9 56.5-72.5 
8 10 3 94.4 81.9-98.5 69.4 61.2-76.6 
9 5 0 86.1 71.3-93.9 74.6 66.6-81.2 
10 8 3 86.1 71.3-93.9 78.4 70.7-84.5 
11 5 1 77.8 61.9-88.3 82.1 74.7-87.7 
12 5 2 75.0 58.9-86.3 85.1 78.1-90.1 
13 2 2 69.4 53.1-82.0 87.3 80.6-91.9 
14 2 2 63.9 47.6-77.5 87.3 80.6-91.9 
15 7 1 58.3 42.2-72.9 87.3 80.6-91.9 
16 5 3 55.6 39.6-70.5 91.8 85.9-95.4 
17 2 0 47.2 32.0-63.0 93.3 87.7-96.4 
18 6 4 47.2 32.0-63.0 94.8 89.6-97.5 
19 2 0 36.1 22.5-52.4 96.3 91.6-98.4 
20 1 1 36.1 22.5-52.4 97.8 93.6-99.2 
21 5 4 33.3 20.2-49.7 97.8 93.6-99.2 
22 2 1 22.2 11.7-38.1 98.5 94.7-99.6 
23 3 2 19.4 9.8-35.0 99.3 95.9-99.9 
24 3 3 13.9 6.1-28.7 100 97.2-100 
25 0 0 5.6 1.5-18.1 100 97.2-100 
26 1 1 5.6 1.5-18.1 100 97.2-100 
27 1 1 2.8 0.5-14.2 100 97.2-100 
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Table 2 PPV, NPV, efficiency and 95% confidence intervals of the PHQ-9.  
PHQ-9 
score 

PPV % 95 % CI NPV % 95% CI Efficiency 95% CI 

0 21.2 15.7-27.9 - - 21.2 15.7-27.9 
1 25.4 18.9-33.1 100 89.9-100 37.7 30.7-45.1 
2 26.7 19.9-34.7 100 90.1-100 41.8 34.6-49.3 
3 29.3 22.0-37.8 100 92.4-100 48.8 41.4-56.3 
4 32.1 24.2-41.3 100 93.8-100 55.3 47.8-62.6 
5 35.6 27.0-45.4 100 94.7-100 61.8 54.3-68.7 
6 40.0 30.5-50.3 100 95.4-100 68.2 60.9-74.8 
7 42.0 31.8-52.9 97.8 92.2-99.4 71.2 64.0-77.5 
8 45.3 34.8-56.6 97.9 92.7-99.4 74.7 67.7-80.6 
9 47.7 36.0-59.6 95.2 89.3-98.0 77.1 70.2-82.7 
10 51.7 39.3-63.8 95.5 89.9-98.0 80.0 73.4-85.3 
11 53.8 40.5-66.7 93.2 87.2-96.5 81.2 74.6-86.3 
12 57.4 43.3-70.5 92.7 86.7-96.1 82.9 76.6-87.9 
13 59.5 44.5-73.0 91.4 85.3-95.1 83.5 77.2-88.4 
14 57.5 42.2-71.5 90.0 83.6-94.1 82.4 75.9-87.4 
15 55.3 39.7-69.9 88.6 82.1-93.0 81.1 74.6-86.3 
16 64.5 47.0-78.9 88.5 82.1-92.8 84.1 77.9-88.9 
17 65.4 46.2-80.6 86.8 80.3-91.4 83.5 77.2-88.4 
18 70.8 50.8-85.1 87.0 80.6-91.5 84.7 78.5-89.3 
19 72.2 49.1-87.5 84.9 78.3-89.7 83.5 77.2-88.4 
20 81.3 57.0-93.4 85.1 78.6-89.8 84.7 78.5-89.3 
21 80.0 - 84.5 78.0-89.4 84.1 77.9-88.9 
22 80.0 - 82.5 75.9-87.6 82.4 75.9-87.4 
23 87.5 - 82.1 75.5-87.2 82.4 75.9-87.4 
24 100 - 81.2 74.6-86.4 81.8 75.3-86.9 
25 100 - 79.8 73.1-85.1 80.0 73.4-85.3 
26 100 - 79.8 73.1-85.1 80.0 73.4-85.3 
27 100 - 79.3 72.6-84.7 79.4 72.7-84.8 

Note 95% CI for PPVs and NPVs based on <15 participants were not reported  
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Figure 2 ROC-curve for the PHQ-9 versus MINI.  

 

 

Discussion 
Main outcomes 

In the current study, the concurrent validity of the PHQ-9 in screening MDD among sick-listed 

employees for any reason was evaluated. The mean scores on the PHQ-9 in the MINI MDD group 

versus the MINI non-MDD group were significantly different. This supports the construct validity 

of the PHQ-9. The PHQ-9 also showed good criterion validity characteristics; the optimal cut-off 

value was 10. At this value, the PHQ-9 has a sensitivity of 86.1%, specificity of 78.4%, PPV of 51.9%, 

NPV of 95.5% and efficiency of 80.0%. This means that 86.1% of sick-listed employees with MDD 

(according to the MINI), will be detected as such and 78.4% of sick-listed employees without MDD 

will score negative on the PHQ-9. Furthermore, 51.9% with a positive PHQ-9 score will be 

diagnosed with MDD by the MINI and 95.5% with a negative PHQ-9 score will not be diagnosed 

with MDD by the MINI. The AUC refers to the distinctive character of the tests and is .90. 

 

Comparison with other studies 

The optimal cut-off value for the PHQ-9 in this study was 10. This cut-off value is the same value 

that is typically used in primary care.[10] In a meta-analysis of validation studies of the PHQ-9, a 

pooled sensitivity of 85% and a pooled specificity of 89% was found for the cut-off value of 10[15] 

this is comparable to the sensitivity and specificity that we found in the current study. In the 

Netherlands, Zuithoff et al. studied the validation of the PHQ-9 in a primary care setting.[13] The 

results showed that the commonly used threshold of 10 had a sensitivity of 49% and a specificity 
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of 95%. The optimal cut-off value was 6, which resulted in a sensitivity of 82% and specificity of 

82%.[13] The fact that in the primary care setting in the Netherlands a lower cut-off value was 

found than in the OH setting could be due to the fact that sick-listed employees often have other 

physical disorders or conditions with symptoms that overlap with the symptoms of MDD. The 

PHQ-9 is also validated in the Netherlands in patients with diabetes in specialized outpatients 

clinics.[16] The optimal cut-off value in that setting was 12, which resulted in a sensitivity of 75.7% 

and a specificity of 80.0%. Thus, in that setting, a higher cut-off value was found than in the OH 

setting. It is hypothesized that this may be due to the fact that the patients from a specialized 

diabetes clinic have more severe pathology and more complications, which could be recognized 

by the PHQ-9 as depression symptoms, while instead being diabetes symptoms.[16] 

 

Strengths and limitations 

A strength of the current study is that this was the first validation study of the PHQ-9 within a 

population of sick-listed employees. Another strength is that the interviewers were blinded to 

the results of the screener. The inclusion of the 95% CIs using the method from Agresti and Coull 

is also a strength, as this indicates the precision of the estimated classification indices (e.g., 

sensitivity and specificity), which in turn informs researchers about the generalizability of the 

outcomes at the population level.[25,26] A limitation of the current study is that because of the 

high rate of non-response and exclusion of participants that could not be reached within 30 days 

for the MINI-interview, selection bias might have occurred. Unfortunately, there were no 

demographic data for the non-responders; as a result a sensitivity analysis was impossible. 

Reasons for the high rate of non-response could be that this validation study was conducted 

alongside a randomized controlled trial and it is likely that employees who did not want to 

participate in the RCT did not respond to the screener. Furthermore, it is possible that a number 

of the employees did not respond to the screener because they were no longer on sick leave. 

Another limitation may be the amount of time between completion of the screener and the 

diagnostic interview. It is possible that the absence or presence of MDD at the time of 

completion of the screener did not match the results of the MINI-interview due to a change in 

symptoms in the time between the screener and the MINI-interview. However, the test-retest 

reliability of the PHQ-9 over a similar two week period, studied by Zuithoff et al., was very 

good.[13] A final limitation is the lack of information about reason for sick leave, types of 

disabling conditions and comorbid physical symptoms of the sick-listed participants. However, 

Vlasveld et al. showed that regardless of the reason for sick leave, depression is a predictor of a 

longer duration of absence from work.[5] Therefore, it is important to detect MDD in this 

population of sick-listed employees regardless of their reason for absence.  
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Practical and research implications 

Our findings suggest that the PHQ-9 can be used as a screener for detecting MDD in the OH 

setting. The optimal cut-off value is determined by the decisions that are made based on the cut-

off value and depend on the context in which the screening instrument is used. OPs often have 

to decide on the referral to treatment. It is important for them to save costs by avoiding 

unnecessary treatment and to refer to treatment correctly for the employees that need it. The 

test needs to detect the presence of the disorder in employees who actually suffer from the 

disorder, but it also needs to detect the absence of the disorder in a person who does not suffer 

from the disorder. It should be noted that with the cut-off value of 10, the PPV is 51.9%, thus there 

is a substantial chance of false positives. The PHQ-9 and MINI used in this study are both based 

on the DSM-IV; during the course of this study, the DSM-5 was published.[30] The criteria for 

MDD are minimally changed in the DSM-5, the most important change is that bereavement is no 

longer an exclusion criteria. The PHQ-9 scores are not affected by this change because the 

questionnaire does not include an item on bereavement. However, because the MINI does 

include a question about bereavement, the removal of bereavement as exclusion criterion for 

MDD might lead to a slightly better concurrent validity of the PHQ-9. In the current study, the 

concurrent validity of the PHQ-9 in a population of sick-listed employees is studied. Further 

research could address other forms of validity testing and related aspects such as factor 

structure. 

 

Conclusions 

Due to the increased risk of long-term sickness leave for employees with a MDD, it is important 

for occupational health professionals to recognize MDD and to start or refer to treatment in a 

timely fashion. This study showed that the PHQ-9 is a questionnaire with good sensitivity and 

specificity in the OH setting. Therefore, we recommend the use of the PHQ-9 as a screening 

instrument for MDD in sick-listed employees.  
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Abstract 

Objective: Considering the costs incurred by sickness absence and the implications for the 

workers' quality of life, a fast return to work (RTW) is important. Self-efficacy (SE) seems to be 

an important predictor of RTW for employees with mental health problems. The predictive value 

of return-to-work self-efficacy (RTW-SE) has not been examined in employees on long-term 

sickness absence due to any cause. The aim of this study is to investigate whether RTW-SE is a 

predictor of time to RTW in long-term sick-listed employees with all-cause sickness absence. 

Furthermore, the relative contribution of RTW-SE in predicting RTW will be examined compared 

to health-related, job-related and personal factors. 

Methods: In a longitudinal study, sick-listed employees who were currently on sick leave for more 

than four weeks filled out a self-report questionnaire. Demographics, health-related, personal, 

and job-related factors, and RTW-SE were measured. Employees were followed for 2 years to 

determine the duration until full RTW. Cox proportional hazards regression analyses were used 

to identify factors associated with time to RTW. 

Results: Data were collected from 493 sick-listed employees. RTW-SE was a significant predictor 

of RTW. In a multivariate model, low RTW-SE, the thought of not being able to work while having 

symptoms (illness behaviour) and having chronic medical conditions were predictors of a longer 

duration until RTW.  

Conclusion: When guiding long-term sick-listed employees, it is important to focus on factors 

such as SE and illness behaviour, instead of just focusing on the symptoms of the sick-listed 

employee. 
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Introduction 

Long-term sickness absence is a major public health problem with negative consequences for 

society, the employer, and the individual worker. It constitutes a small fraction of all absence 

episodes but comprises more than a third of total days lost and up to 75% of absence costs.[1] 

Besides the costs that are incurred by sickness absence, the workers' quality of life is also 

affected by long-term sickness absence.[1] The ability to work is an important aspect of people’s 

quality of life. Prolonged absence from work increases the risk of isolation and reduces 

meaningful activity. Workers may become afraid to return to work (RTW), doubting their own 

competencies and fearing the reactions of co-workers.[2,3]  

 

Most of the costs of work absence are incurred by chronic somatic diseases and common mental 

disorders (CMDs). Chronic somatic diseases are associated with the highest absence costs in the 

Netherlands, namely 5.3 billion Euros.[4] Suffering from a chronic somatic disease contributes to 

10.7 extra absence days per year.[4] CMDs are also highly associated with long-term sickness 

absence from work, contributing to 10.5 extra absence days per year.[4] In the Netherlands, one 

third of the disability benefits are paid to people suffering from a mental disorders.[5] 

Considering the huge costs generated by absence due to sickness and the implications for the 

workers' quality of life, a fast RTW is important.  

 

Several studies indicate that self-efficacy (SE) seems to be an important predictor of RTW.[6-8] 

According to Bandura, SE is an individual’s belief in his or her ability to succeed in a specific 

behaviour.[9] SE is highly predictive of the initiation and persistent execution of behaviour.[9] 

When applying this SE theory to sick-listed employees and RTW, it can be expected that sick-

listed employees with high feelings of SE will have a shorter absence than sick-listed individuals 

with low feelings of SE. In fact, employees’ self-reported expectancy to resume work or their 

expectancy with respect to recovery duration turned out to be an important predictor in several 

studies.[10-13] Moreover, in two recent studies by Brouwer et al., the “willingness to expend 

effort in completing a behaviour” (i.e. RTW) was significantly associated with a shorter time to 

RTW in employees on long-term sickness absence.[6,7] These findings indicate that the beliefs 

sick-listed employees have in their own competencies with respect to RTW play a key role in the 

RTW process.  

 

Return-to-work self-efficacy (RTW-SE) is the belief that employees have in their own ability to 

meet the demands required to RTW.[8] Lagerveld et al. developed a questionnaire which 

specifically measures work-related self-efficacy for sick-listed employees—the return to work 

self-efficacy scale.[8] Lagerveld et al. and Nieuwenhuijsen et al. showed that RTW-SE is a robust 
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predictor of return to work for sick-listed employees with CMDs and recommend the use of this 

questionnaire to detect workers at risk of long duration until RTW.[14] Nieuwenhuijsen et al. also 

showed that decreasing mental health symptoms were associated with increasing RTW-SE over 

time, which suggests that RTW-SE can partly be explained by mental health symptoms. However, 

when controlled for the improvement of mental health symptoms, RTW-SE remained a predictor 

of RTW.[14] This suggests that RTW-SE is an important predictor of RTW despite the mental and 

probably also physical symptoms an employee has. However, so far, the predictive value of RTW-

SE has not been examined in workers on long-term sickness absence due to any cause.  

 

In the present study, we examine whether RTW-SE is a predictor of time to RTW in long-term 

sick-listed employees with all-cause sickness absence. According to the International 

Classification of Functioning, Disability and Health (ICF) model, disability and functioning are not 

only influenced by medical factors but by a variety of personal and environmental factors as 

well.[15] Earlier research showed that personal factors are important predictors for RTW [6,7,10-

12,14,16,17] Personal factors like job-related illness behaviour and self-doubt are shown to be 

predictors of a longer absence in earlier research.[18] Another personal factor that had shown 

to be important in sickness absence and the RTW process is coping. An active coping style is 

related to less sickness absence and earlier RTW. [19,20] Environmental factors that have shown 

to be predictors of a longer duration until RTW, are job-related factors like high supervisor social 

support, high physical job demand and low co-worker support.[6,16,21] Since many studies have 

showed the importance of the above mentioned personal and job-related factors in predicting 

RTW, these factors and health-related factors will be included in the analyses to examine the 

relative contribution of RTW-SE compared to these factors.  

 

 

Methods 
Design and procedure 

The research population in this prospective, longitudinal study consisted of employees who were 

currently on long-term sickness absence. The participants were recruited in collaboration with 

Achmea Disability Insurance, a Dutch income insurer, and Arbo Vitale (formerly known as 

Achmea Vitale), a large occupational health service provider in the Netherlands. Employees in 

small to medium-sized companies, whose employers were insured against the costs of sick leave 

and sickness guidance (and who agreed to our approaching their sick listed employees), were 

approached for participation. To recruit the participants for this study, we provided employees 

who had been on sick leave for more than four weeks with written information about the study 

and an informed consent form. They were asked if they were willing to participate in a study 
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examining the sickness guidance of sick-listed employees and employees' experiences with the 

received guidance. In the informed consent letter it was emphasized that participation was 

voluntary and that declining participation would not have any consequence for future sickness 

guidance. Because it was impossible to check whether employees who did not respond to the 

letter were still on sick leave, there was no way to report a reliable percentage of response for 

the recruitment procedure of this study. 

 

The inclusion criteria for this study were being sick-listed between four weeks and two years and 

having access to the Internet, because the questionnaires were filled out online. The maximum 

period of two years was chosen because in the Netherlands, entitlement for a disability pension 

is determined after a maximum of two years of sickness absence. There were no exclusion 

criteria. Those who agreed to participate and signed the informed consent form were sent the 

questionnaire. The study protocol was approved by the Medical Ethical Committee of the VU 

University medical center (VUmc) in Amsterdam.  

 

Measures 

Dependent variable 

The duration until full RTW, starting from the first day of sickness absence, was the dependent 

variable. RTW was defined as the first day of work resumption lasting for at least four weeks. 

The follow-up period was two years after the start of the sickness absence. When estimating the 

duration of absence spells, it is important to censor absences that have not ended by the end of 

the observation period.[22] Therefore, data were censored for employees whose sickness 

absence ended because they had resigned during the two year follow-up. Data about time to 

RTW were derived from the registers of the insurance company of the employers of the sick-

listed employees.  

 

Independent variables 

The main independent variable in this study was return-to-work self-efficacy (RTW-SE), as 

measured with the return-to-work self-efficacy questionnaire.[8] This questionnaire contains 11 

items, with response categories on a 6-point scale. Participants were asked to respond to 

statements about their jobs, imagining that they would start working their full contracted hours 

again tomorrow (in their present emotional state/ state of mind). A mean score over the 11 items 

was used to compute the scale score. The scale ranges from 1 to 6. Because there was no 

validated cut-off point available for the RTW-SE questionnaire, it was dichotomized based on the 

highest quartile of the range of the scale, with scores above 4.5 referring to high SE with respect 

to RTW. This approach was applied to gain a clear contrast between employees with a high and 
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a low RTW-SE. The RTW-SE questionnaire was developed for employees with mental health 

problems, but it was validated in a population of employees with mental health problems as well 

as employees with physical disabilities. No noticeable differences between employees with 

predominantly physical health problems and mental health problems were found.[8]  

 

DEMOGRAPHIC FACTORS: 

Age, marital status, and educational level were measured. Age was dichotomized into the 

following two categories: ages 18 to 44 and ages  45.[16] Marital status was dichotomized into 

the following two categories: not married/cohabiting and married or cohabiting. Educational 

level was categorized into three categories: “low” (including primary school, lower vocational 

education, and lower secondary school), “medium” (including intermediate vocational 

education and upper secondary school), and “high” (including upper vocational education or 

university).  

 

HEALTH-RELATED FACTORS: 

The Patient Health Questionnaire (PHQ) was used to measure depression, somatization, and 

anxiety (i.e. generalised anxiety disorder and panic disorder).[23-27] The depression scale of the 

PHQ—the PHQ-9—contains nine items and ranges from 0 to 27. The depression scale was 

dichotomized with a cutoff point of 10, with a score of 10 referring to moderate to severe 

depressive symptoms.[24] The generalised anxiety scale of the PHQ contains 15 items and the 

panic scale of the PHQ contains 7 items. The presence of a generalised anxiety disorder (GAD) or 

panic disorder (PD) was calculated using the algorithms behind the generalised anxiety and panic 

scales of the PHQ.[23] The somatization scale of the PHQ—the PHQ-15—contains 15 items and 

ranges from 0 to 30. The somatization scale was dichotomized with a cutoff point of 10, with a 

score of 10 referring to medium to high somatization.[26]  

 

Physical symptoms were measured with the Physical Symptoms Checklist (Lichamelijke Klachten 

Vragenlijst, LKV), a 51-item checklist assessing the number and intensity of functional physical 

symptoms.[28] The LKV was dichotomized, with scores of 5 or more referring to high physical 

symptoms.  

 

Chronic medical conditions were measured with the Dutch Central Bureau of Statistics list (CBS-

list), a questionnaire containing 28 chronic medical conditions.[29] The CBS list was 

dichotomized into no chronic medical condition and one or more chronic medical conditions. 
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PERSONAL FACTORS: 

The Work Reintegration Questionnaire (WRQ) was used to measure job-related illness 

behaviour, self-doubt, perfectionism, and stressful home situation.[30] The WRQ scales were 

dichotomized based on norm scores.[30] The illness behaviour scale ranges from 10 to 40 and 

was dichotomized, with scores above 34 referring to high illness behavior. The self-doubt scale 

ranges from 11 to 44 and was dichotomized, with scores above 26 referring to high self-doubt. 

The perfectionism scale ranges from 12 to 48 and was dichotomized, with scores above 39 

referring to high perfectionism. The stressful home situation scale ranges from 7 to 28 and was 

dichotomized, with scores above 17 referring to high stressful home situation.[30,31]  

 

Sense of mastery was measured with the Pearlin & Schooler Mastery Scale, which contains five 

items and has a range from 5 (low mastery) to 25 (high mastery).[32] The scores were 

dichotomized based on the highest quartile, with scores above 20 referring to a high sense of 

mastery.[32] Sense of mastery is a psychosocial resource when coping with stressful life events.  

 

JOB-RELATED FACTORS: 

Job-related factors were measured with five scales from the Job Content Questionnaire (JCQ), 

namely decision latitude, psychological job demands, physical job demands, social support, and 

job insecurity.[33] JCQ scores were dichotomized based on the highest quartile of the range of 

the scale. The decision latitude scale, consisting of nine items, ranges from 24 to 96 and was 

dichotomized such that scores above 78 refer to high decision latitude. Psychological job 

demands, including five items and ranging from 12 to 48, was dichotomized, with scores above 

39 referring to high psychological job demands. Physical job demands, a five-item scale ranging 

from 5 to 20, was dichotomized, with scores above 17 referring to high physical job demands. 

Social support, encompassing co-worker and supervisor support, is an eight-item scale ranging 

from 8 to 32, which was dichotomized to reflect scores above 26 referring to high level of social 

support. Finally, job insecurity, a three-item scale ranging from 3 to 12, was dichotomized, with 

scores above 9 referring to high job insecurity. 

 

Analysis 

RTW-SE predicting time to full RTW 

A Cox proportional hazards regression analysis was used to assess the predictive value of RTW-

SE on time to full RTW. The hazard ratio (HR) was calculated. An HR value higher than 1 reflects 

a shorter duration of sickness absence. The median number of days until full RTW was calculated 

for the “low” and “high” RTW-SE groups. Since it might be that some employees scored high on 

the RTW-SE questionnaire because they already had planned and agreed to RTW on a very short 
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term, a sensitivity analyses was performed, excluding the employees who achieved RTW within 

2 weeks after filling out the questionnaire. 

 

Influence of other determinants on the relation between RTW-SE and time to full RTW 

The analyses were completed in three steps. First, the relationships between all factors and time 

to full RTW were assessed with bivariate Cox proportional hazards regression analyses. Then, 

factors that showed an association with RTW with a P-value <.20 were entered as covariates in a 

Cox regression model with RTW-SE as an independent variable and time to RTW as the 

dependent variable. A P-value of .20 was chosen because the aim of this analysis was to find 

possible predictors and thus a low threshold for inclusion of such predictors was needed. A 

threshold with a lower p-value would have been more selective and might lead to missing 

possible predictors. The relative contribution of the significant covariates compared to RTW-SE 

will be examined by comparing the HRs. Finally, interaction effects between all covariates and 

RTW-SE were examined using a P-value of <.05. Furthermore, a test of the proportional hazard 

assumption was conducted by plotting the log-minus-log plots.  

 

The independent variables were checked for multicollinearity by the variance inflation factor 

(VIF) and the tolerance. A tolerance of less than .20 or a VIF above 5 indicates a multicollinearity 

problem. Furthermore, all analyses were adjusted for the duration of sickness absence at the 

moment that the participant filled out the questionnaire by left-truncation. The analyses were 

performed with SPSS 19.0 (IBM SPSS Statistics for windows, Version 19.0, IBM Corp., Armonk, 

NY, 2010) and Stata 12.1 (Stata Statistical Software: Release 12, StataCorp LP, College Station, TX, 

2011) software.  

 

Ethical principles 

Ethical approval was obtained from the Medical Ethics Committee of the VU University Medical 

Center in Amsterdam in March 2010. 

 

 

Results 

Study population  

Data were collected from 886 employees. Data from 356 employees were not included in the 

analyses, because they filled out the questionnaire while they were not on sick leave anymore 

(n=342), had been on sick leave for less than four weeks (n=9) or more than two years (n=5). 

Furthermore, 37 participants were excluded because of missing data on the outcome measure. 

This resulted in a study population of 493. The flowchart of the study is shown in Figure 1.  
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Figure 1 Flowchart of the study. 
 

Characteristics of the study population 

The characteristics of the study population are presented in Table 1. In total, 195 employees 

(39.5%) had a lasting, full RTW (for at least four weeks) within the two-year follow-up. The median 

duration until full RTW was 348 days. Furthermore, 58 participants (11.8%) were censored 

because they resigned from work, and the remaining 240 participants (48.7%) did not have a 

lasting, full RTW within the two-year follow-up.  

 

RTW-SE predicting time to full RTW 

Low RTW-SE was found in 319 participants (64.7%) and high RTW-SE was found in 129 of the 

participants (26.2%). Data were missing for 9.1% of the participants. The mean score on the RTW-

SE questionnaire was 3.6. Participants with low RTW-SE had a median time to return to work of 

363 days and participants with high RTW-SE had a median time to return to work of 308 days. 

The Cox proportional hazards regression analysis showed a statistically significant difference 

between the two groups, with high RTW-SE being associated with a shorter time to RTW 

(HR=2.02, 95% CI: 1.50;2.73, P<.01). Figure 2 presents the Kaplan–Meier survival curve of low 

versus high RTW-SE. 

 

A sensitivity analysis was performed by excluding the participants who received RTW within 2 

weeks after they filled out the questionnaire from the Cox proportional hazards regression 

analysis (n=15). 60.0% of the employees who achieved RTW within 2 weeks after they filled out 

the questionnaire scored high on RTW-SE vs. 27.7% of the employees who did not achieve RTW 

within 2 weeks. The Cox proportional hazards regression analysis showed that also in the 

subgroup of employees who did not RTW within 2 weeks after filling out the questionnaire, RTW-

SE was a significant predictor of the duration until RTW (HR=1.87, 95% CI: 1.37;2.56, P<.01). 

 

 

 

Filled-out questionnaires (n=886)

Excluded (n=393):
- Not on sick leave anymore (n=342)
- Sick leave for less than 4 weeks (n=9)
- Sick leave for more than 2 years (n=5)
- Missing data on the outcome measure (n=37)

Analysed (n=493)
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Table 1 Characteristics of the study population (N=441-493). 
 Total N Percentage 

/ median 
RTW   
Full RTW within two years (% yes) 493 39.6 
Duration of sickness absence at moment of filling out the questionnaire  
(median, in days) 

 247.0 

Demographic characteristics    
Age (% 45) 487 63.2 
Sex (% female) 457 51.9 
Married/living together (%) 487 75.6 
Education level 

(% Low) 
(% Average) 
(% High) 

478  
61.5 
25.3 
13.2 

Health-related factors   
Depressive symptoms, moderate to severe (% with PHQ-9 10) 470 33.6 
Panic disorder (% positive PHQ) 468 4.7 
Generalized anxiety (% positive with PHQ) 462 17.3 
Somatization, medium to high (% with PHQ-15 10) 473 45.9 
Physical symptoms, high (% with LKV 5) 469 58.2 
Chronic medical condition (% with  1) 468 87.2 
Personal factors   
RTW-SE (% > 4.5) 448 28.8 
Illness behaviour, high (% >34) 448 50.2 
Self-doubt, high (% >26) 447 25.1 
Perfectionism, high (% >39) 446 37.9 
Stressful home situation, high (% >17) 447 22.4 
Sense of mastery, high (% >20) 442 20.6 
Job-related factors   
Decision latitude, high (% >78) 444 26.4 
Psychological demands, high (% >39) 443 14.2 
Physical demands, high (% >17) 442 14.7 
Social support, high (% >26) 441 23.6 
Job insecurity, high (% >9) 445 10.1 

RTW Return To Work, PHQ Patient Health Questionnaire, RTW-SE Return to work Self-efficacy, LKV 
Lichamelijke klachten vragenlijst  
 
 
 
 

  



Processed on: 3-8-2016Processed on: 3-8-2016Processed on: 3-8-2016Processed on: 3-8-2016

504195-L-bw-Volker504195-L-bw-Volker504195-L-bw-Volker504195-L-bw-Volker

Return-to-work self-efficacy | CHAPTER 3 

| 43 

0.
00

0.
25

0.
50

0.
75

1.
00

Pr
op

or
tio

n 
of

 e
m

pl
oy

ee
s 

si
ck

-li
st

ed
 

0 200 400 600 800
Days until full RTW 

low RTW-SE 
high RTW-SE 

 

 

 

 

 

 

 

 

 

 

     
 
 
 

Figure 2 Kaplan-Meier curve. The curve was adjusted for the duration of sickness absence at the moment 
of filling out the questionnaire by left-truncation. 
 

 

Influence of other determinants on the relation between RTW-SE and time to full RTW 

The results of the bivariate regression analyses are presented in Table 2. In the bivariate analyses, 

the following factors had an association of P >.20: age, sex, married or cohabiting, stressful home 

situation, and social support. These factors were excluded from the second step, the multiple 

regression analysis. Table 3 shows the significant (P<.05) factors and the HR and confidence 

intervals (CIs) of multiple analysis. The median durations until full RTW (in days) for subgroups 

of the employees categorized in low and high groups on the associated factors are also 

presented in Table 3. Illness behavior, RTW-SE and suffering a chronic medical condition were 

significantly associated with duration until RTW. The largest HR was found for illness behaviour. 

Employees with a high score on illness behaviour have a longer duration until RTW. Furthermore, 

suffering from one or more chronic medical conditions is also associated with a longer duration 

until RTW (see table 3). The proportional hazards assumption holds in all the analyses. 

Furthermore, the VIFs of all variables were below 5 and the tolerance above .2, so there was no 

indication of multicollinearity. 
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Table 2 Results of the bivariate Cox proportional hazards regression analyses. 
 HR 95% CI P value 
RTW-SE 2.02 1.50;2.73 .000 
Age (  45) .899 .674; 1.198 .467 
Sex (female) 1.099 .822; 1.469 .523 
Married/living together 1.086 .779; 1.513 .625 
Educational level 

Low 
Moderate 
High 

 
.652 
1.02 
1.00 

 
.432; .983 
.660; 1.589 
- 

 
.041 
.913 
- 

Depressive symptoms (high 10) .685 .497; .946 .022 
Panic disorder .485 .200; 1.181 .111 
Generalized anxiety disorder .658 .432; 1.00 .052 
Somatization (high 10) .675 .501; .909 .010 
Physical symptoms (high 5) .621 .465; .829 .001 
Chronic medical condition ( 1) .515 .359; .740 .000 
Illness behaviour .252 .180; .354 .000 
Self-doubt .708 .484; 1.035 .075 
Perfectionism .621 .452; .854 .003 
Stressful home situation 1.025 .718; 1.464 .891 
Sense of mastery (high) 1.668 1.202; 2.315 .002 
Decision latitude (high) 1.301 .947; 1.788 .105 
Psychological job demands (high) .524 .303; .904 .020 
Physical job demands (high) .527 .310; .895 .018 
Social support (high) .981 .694; 1.387 .912 
Job insecurity (high) .588 .288; 1.199 .144 

HR Hazard Ratio, CI Confidence Interval 
All analyses are adjusted for the duration of sickness absence at the moment of filling out the 
questionnaire by left-truncation 
 

Table 3 HRs, CIs, P-values, and median durations until full RTW (in days) for subgroups of employees 
categorized in groups low and high for the associated factors (N=421).  

Factors    Median days until full RTW 

 HR 95% CI P value Low High Difference  
(high-low) 

Illness behavior .291 .198; .430 .000 321.5 384.0 62.5 

RTW-SE 1.598 1.120; 2.282 .010 363.0 308.0 -55 

Chronic medical condition .602 .402; .902 .014 296.5 358.0 61.5 

HR Hazard Ratio, CI Confidence Interval, RTW-SE Return-to-Work Self-efficacy 
All analyses are adjusted for the duration of sickness absence at the moment of filling out the 
questionnaire by left-truncation 
 

 

  



Processed on: 3-8-2016Processed on: 3-8-2016Processed on: 3-8-2016Processed on: 3-8-2016

504195-L-bw-Volker504195-L-bw-Volker504195-L-bw-Volker504195-L-bw-Volker

Return-to-work self-efficacy | CHAPTER 3 

| 45 

Discussion 
Main findings 

The aim of the present study was to examine whether RTW-SE is a predictor of time to full RTW 

in long-term sick-listed employees due to any cause. In addition, the relative contribution of RTW-

SE in predicting RTW was compared to other predictors of RTW i.e. health related factors. The 

results showed that RTW-SE was a significant predictor of RTW in the studied population with 

very long-term sick-listed employees. In the multivariate model, other important negative 

predictors of RTW were illness behaviour and having one or more chronic medical conditions.  

 

Comparison with other studies 

In previous studies, RTW-SE has also been found to be predictive of RTW. The population in the 

present study had a very long sickness absence at the entry of the study (median 247 days) and 

a very long overall duration of sickness absence, compared with previous studies. However, in 

line with the findings of other studies, the present study revealed RTW-SE to be a predictor of 

full RTW.[8,14,19] Huijs et al. also showed that RTW-SE is a predictor of earlier RTW in long-term 

sick-listed employees with physical problems and in employees with physical and mental 

problems. However, in that study, RTW-SE was not a predictor of RTW for people with only 

mental problems.[19] The authors stated that a possible explanation for this finding could be 

that the effect of SE in the group with mental problems was overruled by factors such as 

stigmatization or social support.[19] In the present study, social support did not overrule the 

effect of RTW-SE; however, in this study there was no distinction between employees sick-listed 

due to mental versus physical problems. 

 

In the multivariate model, the highest HRs were found for illness behaviour. Illness behaviour is 

a subscale of the WRQ. The WRQ is a questionnaire for assessing the most important 

psychosocial factors in the delay of recovery.[30] Illness behaviour is the extent to which physical 

and/or mental problems interfere with daily functioning and has shown to be a good predictor 

of RTW in several studies.[18,34] According to Vendrig et al., people with a high score on this 

scale think that they are not able to work while they are having symptoms.[18] This is also in line 

with the findings of van Oostrom et al., who studied the effectiveness of a workplace 

intervention for sick-listed employees with distress. The workplace intervention appeared to be 

effective on lasting RTW only for employees who, at baseline, intended to return to work while 

having symptoms.[35] In line with our results, this suggests that a negative attitude regarding 

RTW while having symptoms will probably hinder the RTW process. In the present study, having 

a chronic medical condition was the only health related predictor of RTW. None of the mental 

health related factors were found as a predictor of RTW. This is not in line with previous research, 



Processed on: 3-8-2016Processed on: 3-8-2016Processed on: 3-8-2016Processed on: 3-8-2016

504195-L-bw-Volker504195-L-bw-Volker504195-L-bw-Volker504195-L-bw-Volker

CHAPTER 3 | Return-to-work self-efficacy 

46 | 

as in several studies the presence of depressive symptoms was found to be an important 

predictor of RTW and the duration of sickness absence.[10,13,16] One possible explanation could 

be that the effect of mental health symptoms in this specific population of long-term sick-listed 

employees was overruled by other factors, such as RTW-SE. 

 

Strengths and limitations 

A couple strengths of this study are that we questioned a large group of sick-listed employees 

and that the study population existed of sick-listed employees due to any cause. Unfortunately, 

we lost 342 participants because they were no longer on sick leave when they filled out the 

questionnaire. This is a consequence of the inclusion procedure of this study. Before asking the 

sick-listed employees if they wanted to participate in the study, their employers were asked if 

they were amenable to their sick-listed employees being approached. This caused a delay in 

approaching the employees, which resulted in a relatively large group of employees who filled 

out the questionnaire while they were not on sick leave anymore.  

 

A limitation of this study may be the specific study population, namely employees in small to 

medium-sized companies whose employer had insurance for the costs of sick leave and sickness 

guidance. This might limit the generalizability of the results, as the associations might be 

different in big companies. However, there is no clear indication that this might be the case.  

 

In this study there was a wide range of sickness absence duration (4 weeks to 2 years) of the 

participants by entering the study. This wide range requests truncation of the analysis, because 

for example employees who entered the study after a sickness absence duration of 6 weeks, 

might return to work 2 weeks later, with a total absence duration of 2 months. However, such 

an outcome would not be possible for employees entering the study with a baseline sickness 

absence duration of 1 year; if they would have a similar result, they would return to work at 1 year 

plus 2 weeks absence. Return after 2 months would be impossible for them in view of their 

baseline absence duration. Therefore, in order to assess the effect of the possible predictors on 

RTW in a reliable manner, the analyses were corrected for absence duration at baseline by using 

left-truncation.  

 

Practical implications and further research 

The results of this study showed that besides health-related factors, personal and psychosocial 

factors such as self-efficacy and illness behavior are strong predictors of RTW. This indicates that 

it is important to focus on these concepts in the guidance of sick-listed employees. Earlier studies 

have shown that professionals in (mental) health care are mainly focused on the recovery of 
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symptoms and less on RTW.[36,37] The results of this study suggest that a lack of focus on 

factors such as SE and illness behaviour in treatment may lead to unnecessary long-term sickness 

absence. As was suggested by van Oostrom et al., interventions that will be developed in the 

future for sick-listed employees need to also focus on a person’s attitudes regarding RTW while 

having symptoms.[35] For employees who have a low RTW-SE and thoughts that they cannot 

RTW while having symptoms, the first aim of the intervention must be to change their cognitive 

processes with interventions such as cognitive behavioral techniques. Research evaluating such 

an intervention is highly warranted. 
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Abstract 
Background: Common mental disorders (CMD) have a major impact on both society and 

individual workers, so return to work (RTW) is an important issue. In The Netherlands, the 

occupational physician plays a central role in the guidance of sick-listed workers with respect to 

RTW. Evidence-based guidelines are available, but seem not to be effective in improving RTW in 

people with CMD. An intervention supporting the occupational physician in guidance of sick-

listed workers combined with specific guidance regarding RTW is needed. A blended E-health 

module embedded in collaborative occupational health care is now available, and comprises a 

decision aid supporting the occupational physician and an E-health module, Return@Work, to 

support sick-listed workers in the RTW process. The cost-effectiveness of this intervention will 

be evaluated in this study and compared with that of care as usual. 

Methods: This study is a two-armed cluster randomized controlled trial, with randomization done 

at the level of occupational physicians. Two hundred workers with CMD on sickness absence for 

4–26 weeks will be included in the study. Workers whose occupational physician is allocated to 

the intervention group will receive the collaborative occupational health care intervention. 

Occupational physicians allocated to the care as usual group will give conventional sickness 

guidance. Follow-up assessments will be done at 3, 6, 9, and 12 months after baseline. The 

primary outcome is duration until RTW. The secondary outcome is severity of symptoms of CMD. 

An economic evaluation will be performed as part of this trial. 

Conclusion: It is hypothesized that collaborative occupational health care intervention will be 

more (cost)-effective than care as usual. This intervention is innovative in its combination of a 

decision aid by email sent to the occupational physician and an E-health module aimed at RTW 

for the sick-listed worker. 
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Introduction 
Suffering from a common mental disorder (CMD) affects many aspects of life, including work 

participation and functioning.[1] In The Netherlands, mental health problems account for one 

third of all disability benefits.[2] Mental health problems are also strongly associated with long-

term sickness absence, i.e., an estimated 10.5 extra absence days per year.[3] Although long-term 

sickness absence constitutes only a small fraction of all absence episodes, it comprises more than 

a third of total days lost and up to 75% of all absence costs.[4] Along with the substantial costs 

incurred by sickness absence, the worker’s quality of life is also affected by long-term sickness 

absence.[4] A survey has shown that the ability to work is an important aspect of quality of 

life.[5] Prolonged absence from work increases the risk of isolation and reduces meaningful 

activity, and workers may become anxious about return to work (RTW), doubting their 

competency and fearing the reactions of co-workers. Therefore, considering the implications for 

the worker’s quality of life and the massive costs incurred by sickness absence, improving the 

process of RTW for people with CMD is important.[4,6] However, the studies reported to date 

have shown that although evidence-based guidelines do exist for occupational physicians,[7] and 

the Gatekeeper Improvement Act was established in The Netherlands to make both employer 

and worker responsible for RTW, the guidelines are insufficiently followed[8–14] and 

occupational physicians often lack the time and skills to deal with sick-listed workers with CMD. 

 

For a number of years, the assumption was that recovery of function would follow automatically 

after recovery of symptoms, but a Cochrane review and more recent studies show that reduction 

of symptoms does not automatically lead to RTW.[15–18] Moreover, during regular psychological 

treatment by a general practitioner or a mental health specialist, there is a need for more focus 

on work-related topics.[19,20] To avoid long-term sickness absence, the Dutch guideline for 

psychologists states that RTW needs to be an important aspect of treatment.[21] However, 

Oomens et al reported that the guideline was not used effectively and that RTW was often not 

addressed.[22] Several studies have been performed recently to improve RTW of workers with 

CMD. A study of psychiatric consultations among Dutch occupational physicians, with a focus on 

work issues and RTW, found some improvement with respect to RTW.[23] A more extended 

model of this intervention is collaborative care, that requires monitoring by a care manager.[24–

26] In the Dutch setting, a collaborative care model in the occupational health setting, in which 

one occupational physician provided treatment of major depressive disorder and another 

occupational physician provided regular monitoring of work absence, showed short-term 

improvement of depressive symptoms and a slight, but statistically insignificant, improvement 

in terms of RTW.[27–29] These modest results may reflect implementation problems, indicating 

that better results could be expected if the intervention was better implemented. 



Processed on: 3-8-2016Processed on: 3-8-2016Processed on: 3-8-2016Processed on: 3-8-2016

504195-L-bw-Volker504195-L-bw-Volker504195-L-bw-Volker504195-L-bw-Volker

CHAPTER 4 | Study protocol 

54 | 

Other studies have suggested that RTW interventions should be carried out close to the 

workplace.[15,17] Workplace interventions can be considered to be a form of disability 

management for the individual worker that facilitates RTW by removing barriers to returning to 

the workforce.30 A review of the effectiveness of workplace interventions could not draw 

convincing conclusions for CMD due to a lack of studies. However, this review did conclude that 

it is important that all relevant stakeholders facilitate RTW.[30] 

 

A recent review suggested that, in addition to intervening on severity of the disorder during 

guidance for sick-listed employees, it is important that personal factors like self-efficacy and 

intention to RTW despite having symptoms receive extra attention when designing 

interventions.[1,31] A prospective study exploring factors related to self-efficacy in RTW showed 

that, along with health-related factors, the attitude regarding RTW with symptoms is also 

important.[32] This suggests that, in order to achieve a more rapid and lasting RTW for workers 

with CMD, a focus on both symptoms and RTW, with a special focus on cognitions regarding RTW 

while having symptoms, is recommended. Therefore, a collaborative care model with the 

possibility of psychiatric consultation should be combined with a specific approach aimed at 

RTW. 

 

In the current study, an intervention known as the “E-health module embedded in Collaborative 

Occupational Health Care” (ECO) is being evaluated. ECO is a blended E-health intervention 

aimed at RTW. ECO comprises a decision aid sent by email supporting the occupational physician 

and a separate E-health module for the sick-listed worker, both of which were developed for this 

study. The decision aid will support occupational physicians in the guidance of sick-listed workers 

with CMD and includes elements of collaborative care, such as continuous monitoring of 

progress and access to psychiatric consultation. The E-health module, known as 

“Return@Work”, for sick-listed workers gives information and homework, and focuses on the 

importance of work for people with CMD and their perceptions regarding RTW with symptoms. 

 

This paper describes the design of a cluster randomized controlled trial in which the cost-

effectiveness of the Return@Work intervention combined with collaborative care (ECO) is 

compared with that of care as usual in sick-listed workers with CMD. The study protocol was 

approved by the medical ethics committee at the Institutions for Mental Health, Utrecht, The 

Netherlands, in February, 2011. 
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Materials and methods 
Objectives 

The primary aim of this randomized controlled trial is to evaluate the effectiveness of ECO 

intervention versus care as usual in terms of time to RTW. Time to RTW is defined as the duration 

of sickness absence in calendar days, from the day of randomization until the first RTW in own 

or other work with equal earnings for at least 4 weeks without recurrence. The secondary aim is 

to evaluate the effectiveness of the ECO intervention in terms of response and remission of 

depressive symptoms. Third, the cost-effectiveness of the ECO intervention will be evaluated, 

and includes both direct and indirect costs. 

 

Study design 

This study is a two-armed cluster randomized trial. Cluster randomization will occur at the level 

of occupational physicians in order to prevent contamination and dilution of the effect of 

intervention. Occupational physicians working in the same region will be clustered, because they 

would take over each other’s work in the event of a vacation or an emergency. Occupational 

physicians allocated to the intervention group will receive training in ECO, i.e., the principles of 

the decision aid and in following up on the recommendations derived from the E-health module 

for workers, i.e., Return@Work. Workers whose occupational physicians are allocated to the 

intervention group will receive the ECO intervention, i.e., they will receive guidance from their 

occupational physician and will work through the E-health Return@Work module. Occupational 

physicians allocated to the care as usual group will not receive training or get the decision aid, 

nor will their workers get access to Return@Work. The intervention cannot be blinded because 

the occupational physicians and their patients would be aware of their group allocation. This is 

common in psychiatric intervention research and several approaches can be taken to diminish 

possible bias.[50] Patient data will be obtained from self-reported questionnaires and registers 

held by the occupational health service and insurance company in order to exclude the possibility 

of interviewer bias. Figure 1 shows a flow chart for the participants. 

 

Recruitment of occupational physicians 

The occupational physicians will be recruited in collaboration with Arbo Vitale, a large 

occupational health service, and GGzBreburg a large mental health service employer, both in The 

Netherlands. Occupational physicians identified by Arbo Vitale and GGzBreburg and allocated to 

the intervention group will receive training in ECO before the workers are approached. 
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Figure 1 Flowchart of participants. OP occupational physician; CAU care as usual; PHQ-9 Depression scale 
of the Patient Health Questionnaire; PHQ-15 Somatization scale of the Patient Health Questionnaire; GAD-
7 Generalized Anxiety Disorder scale. 
 

Recruitment of patients 

The study will focus on workers with CMD who are on sickness absence for 4–26 weeks. A 

minimum of 4 weeks of sickness absence was chosen to avoid including patients with 

spontaneous recovery. The participants are to be recruited in collaboration with Arbo Vitale and 

GGzBreburg. Arbo Vitale is an occupational health service for employees in small-sized to 

medium-sized companies, whose employers are insured for the costs of sick leave and sickness 

guidance. First, all workers sick-listed for 4–26 weeks will receive written information about the 

study from their occupational health service (Arbo Vitale) or employer (GGzBreburg), a letter 

from the occupational health service or employer, together with an information leaflet from the 

Trimbos Institute, an informed consent form, and a short screening instrument for depression, 
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anxiety, and somatization. The depression and somatization subscales of the Patient Health 

Questionnaire (PHQ) will be used, i.e., PHQ-9 for depression and PHQ-15 for somatization, and 

the Generalized Anxiety Disorder (GAD-7) scale for anxiety. These instruments have shown good 

psychometric properties for screening of depression, anxiety, and somatization.[33–35] The 

workers are asked if they are willing to participate in a study investigating guidance for sick-listed 

workers with CMD. If they agree, they will be asked to sign the informed consent form and to 

return it to the researchers, together with the completed screener. In the information leaflet, it 

is emphasized that participation in the study is voluntary and that refusal to participate will not 

have consequences for their (future) guidance and sickness certification. Scores on the PHQ-9, 

GAD-7, and PHQ-15 will then be calculated for workers who return the screening questionnaires 

and give their informed consent. Workers will be considered screen-positive if they score  10 on 

one of the three questionnaires. These workers will be contacted by telephone. The telephone 

conversations will be conducted by trained research assistants who are blinded to the 

randomization scheme. The research assistants will check for inclusion and exclusion criteria and 

give information about the study. Sick-listed workers who do not meet any of the exclusion 

criteria will receive the baseline questionnaire and a second informed consent form. Workers 

who complete the questionnaire and give their informed consent will be included in the study. 

Workers in the intervention group will be sent a login code for the Return@Work intervention. 

 

Exclusion criteria 

Workers with insufficient knowledge of the Dutch language and those who are pregnant will be 

excluded from the study. Workers involved in legal action against their employer, e.g., because 

of a conflict at work, will also be excluded. 

 

Training 

Prior to starting the intervention, the occupational physicians allocated to the intervention group 

will receive training in ECO. The training will focus on sickness guidance for sick-listed workers 

with CMD, working with the decision aid, and contact with other stakeholders in the RTW 

process. As mentioned earlier, the guidelines for occupational physicians on guidance and 

treatment of sick-listed workers with CMD are insufficiently followed. The decision aid will help 

the occupational physicians to guide the worker according to the guideline and will give specific 

stepped-care treatment suggestions. During training, the occupational physicians will also be 

encouraged to contact other key stakeholders in the RTW process. In the event of stagnation, 

the occupational physician is required to contact other health care providers from whom the 

worker receives treatment, and discuss other treatment options according to the stepped-care 

advice outlined in the decision aid. Another important stakeholder is the employer, and the 
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decision aid will advise occupational physicians to involve the employer in the RTW process and 

conduct a workplace intervention as defined by the STECR guideline if necessary.[36] This 

training will be conducted by the researchers and a psychiatrist. 

 

Guidance in intervention group 

Return@Work aimed at RTW for sick-listed workers The worker will receive an individual login 

code for the E-health RTW module, which is placed on a secure website. Through Return@Work, 

workers will receive information and homework assignments. They work through Return@Work 

individually, but workers are free to discuss topics or assignments with their occupational 

physicians. In that case, workers can print down specific pages in the module. The symptoms, 

functioning, and RTW of the worker are monitored in Return@Work on a regular basis. Workers 

can choose whether they want to have their monitor outcomes sent to the occupational 

physician. As in usual sickness guidance, the occupational physician and worker meet with each 

other face-to-face on a regular basis. The occupational physician cannot login to the worker’s E-

health module, but can inquire about the worker’s progress in Return@Work and ask whether 

the worker needs support. The content of Return@Work is tailored to the needs of workers. The 

content depends on the worker’s symptoms and perceptions about RTW. Return@Work begins 

with a baseline measurement, which includes questions about symptoms, functioning, and 

cognitions about RTW. The worker will receive the elements of Return@Work that best fit their 

symptoms. Return@Work includes the following elements: 

Psychoeducation. 

A module aimed at perceptions with regard to RTW while having symptoms, based on 

cognitive-behavioral principles. 

A module containing problem-solving treatment exercises, aimed at clearly defining 

problems and goals, learning and applying problem-solving skills, and developing more 

control in problem situations. The worker learns how to formulate practical ways of 

dealing with problems.[37] In Return@Work, the problem-solving treatment focuses on 

the problems the worker encounters in the process of RTW. 

A module for pain and fatigue management and for reactivation. 

A module for relapse prevention, facilitating the worker in identifying a list of risk factors 

for situations increasing the likelihood of recurrence of loss of control, as stated by The 

Netherlands Society of Occupational Medicine guideline.[7] 

Continuous monitoring of functioning (including RTW), symptoms, and defining personal 

goals. The workers will be monitored with the questionnaire that best fits their 

symptoms. This is the PHQ-9 for workers with predominantly depressive symptoms, 
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GAD-7 for workers with anxiety symptoms, and PHQ-15 for workers with somatization. 

The Sickness Impact Profile will be used to monitor functioning in multiple aspects.[38] 

 

Data collection 

The study data will be collected by The Netherlands Institute of Mental Health and Addiction. 

Patients will be sent questionnaires and asked to participate in the study and provide their 

written informed consent. Measurement will be done at baseline (T0), and at 3 (T1), 6 (T2), 9 

(T3), and 12 months (T4) after entry to the study. The questionnaires should be completed on 

the Internet and will be processed automatically and anonymously. Data about RTW will also be 

derived from registers held by the occupational health service and the insurance company. 

 

Primary outcome measure 

The primary outcome measure is RTW, defined as the duration of work absence due to CMD in 

calendar days, from the day of randomization until the point of first partial RTW in own or equal 

work with equal earnings, for at least 4 weeks without relapse. Data will be derived from the sick 

leave databases of the occupational health service, the insurance company, and GGzBreburg. 

Missing or incomplete data will be derived from the second part of the Trimbos/iMTA 

questionnaire for Costs associated with Psychiatric Illness (TiC-P), ie, on the short form of the 

Health and Labor Questionnaire (SF-HLQ), with an added question asking explicitly about 

RTW.[39,40] The full RTW will be analyzed separately in the secondary analysis. Presenteeism, 

as assessed by the TiC-P, will also be taken into account. 

 

Secondary outcome measures 

The secondary outcome measures are the severity of depressive, anxiety, and somatization 

symptoms, as measured with the PHQ-9, GAD-7, and PHQ-15,33–35 respectively. Response is 

defined as a 50% reduction in symptoms. Another secondary outcome measure is remission, 

defined as a score lower than 5. 

 

Tertiary outcome measure 

The tertiary outcome is the cost-effectiveness of ECO compared with care as usual. The economic 

evaluation will be performed from a societal perspective, including direct and indirect costs. A 

cost minimization analysis will be used to identify differences in costs of ECO versus care as usual 

by quantification of productivity losses. The Trimbos/iMTA questionnaire for TiC-P is used for 

calculating costs.[40] The TiC-P consists of two parts. The first part collects data on medical 

consumption. The second part of the TiC-P, the SF-HLQ, is used for collecting data on productivity 

costs due to absence from work and reduced efficiency.[39] 
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Health care costs 

Health care costs for the participants will be collected over a 12-month period, starting from the 

date of inclusion. Because mental health problems may affect both physical and mental 

functioning, all health care-related costs will be collected during follow-up. Calculating the total 

direct medical costs, the total number of medical contacts (e.g., outpatient visits, hospital length 

of stay, use of medication) will be multiplied by the unit costs of the corresponding health care 

services. Reference unit prices of health care services will be applied and adjusted to the year of 

this study using the consumer price index. 

 

Productivity costs 

The cumulative number of sickness absence days during a one-year follow-up will be used. Costs 

associated with productivity loss will be calculated by the friction cost method and human capital 

approach. Using the friction cost method, productivity losses are limited to the time needed to 

restore production back to its initial level. This means that the friction cost method is the 

estimated time it takes a company to find a replacement for the sick worker. Productivity loss 

costs using the friction cost method will be estimated by multiplying the average daily wage by 

the gross number of sickness absence days up to a standard friction cost period. Productivity 

loss costs using the human capital approach will be estimated by multiplying the average daily 

wage by the total gross number of sickness absence days, using the entire period of sickness 

absence. 

 

Additional outcome measures 

The worker’s self-efficacy with regard to RTW and barriers to and facilitators of RTW will be 

measured using 14 questions on a 5-point Likert scale.[41] Quality of life will be measured using 

the EuroQol42 and the Short-Form-36,[43] both of which are validated instruments for 

measuring general health-related quality of life. Six scales of the Sickness Impact Profile will be 

used to measure functioning in life areas such as social interactions, and work and leisure 

time.[38] Patient satisfaction with the occupational physician will be assessed using the Patient 

Satisfaction with Occupational Health Questionnaire.[44] Physical symptoms are measured by 

the Physical Symptom Questionnaire.45 Further, the Whitely index will be used to measure 

attitude towards illness.[46] Age, gender, nationality, marital status, living situation, and 

education will be measured at baseline. Comorbid chronic medical illness will be measured using 

a 28-item questionnaire developed by the Dutch Central Department of Statistics. Job 

characteristics will be measured by the Job Content Questionnaire at baseline.[47] Neuroticism 

will be measured at baseline using the neuroticism scale of the NEO Five-Factor Inventory.[48] 
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Power calculations 

A power calculation was performed on the primary outcome measure of time to RTW. In order 

to calculate the sample size, a hazard ratio of 1.6 was assumed as the smallest clinically and 

societally relevant ratio. A hazard ratio of 1.6 indicates that workers in the intervention group 

return to work about 1.5 times more quickly than workers in the care as usual group. This hazard 

ratio is based on recent studies of RTW and on preliminary results from a pilot randomized 

controlled trial in a population of workers on sick leave because of CMD, in which workers 

returned to work at 122 days, being 68 days earlier after receiving an intervention with 

collaborative care than after care as usual.[23] Based on the assumed hazard ratio of 1.6, the 

calculation showed that a sample size of 160 completers would be needed. Because multilevel 

analysis will be performed, this number will be multiplied by a factor of 1.25 to account for 

possible intraclass correlation. Therefore, 200 completers will be needed.[49] Noncompleters 

are not expected in the primary outcome, because data for time to RTW will be derived from the 

sick leave databases of the occupational health service, the insurance company, and 

GGzBreburg. The duration of the study will be 4 years, with a preparation phase of one year. The 

inclusion phase will last 1.5 years. Follow-up points will be at 3, 6, 9, and 12 months after inclusion, 

which takes one year. Data analyses will take 6 months. This study was initiated in 2010 and the 

results are expected in 2014. 

 

Statistical analysis 

All analysis will be conducted according to the intention-to-treat principle. Multilevel analysis will 

be performed using clusters of occupational physicians at the first hierarchical level and 

individual participants at the second level. The Cox proportional hazards model will be used to 

derive the hazard ratio for RTW rates. Evaluation of the effectiveness of intervention will be 

performed with two-tailed tests at a significance level of 5%. The analyses will be controlled for 

duration of sickness absence at baseline. If differences in RTW are indeed found between the 

two experimental conditions, the cost differences due to productivity loss because of 

differences in RTW will be reported in a cost minimization analysis. Further, the 95% confidence 

intervals for the differences in mean costs in both groups will be computed by bias correction 

and accelerated bootstrapping with 2000 replications. In the event of missing data on costs, and 

any additional uncertainty introduced, we will use multiple imputation. Further, we will 

investigate if there are any differences in the effects of intervention for workers included by the 

occupational health service (Arbo Vitale) or their employer (GGZBreburg). 
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Discussion 
The basis for this study is the large burden of CMD on the level of sickness absence for society as 

well as for individual workers, and the substantial costs involved. The aim of the study is to 

achieve an earlier and durable RTW and to reduce the symptoms of CMD.  

 

Comparison with other studies 

The ECO is aimed at RTW and comprises a decision aid communicated via email to support the 

occupational physician and a separate E-health module for the sick-listed worker, both were 

developed for this study. The decision aid will support occupational physicians when guiding sick-

listed workers with CMD, and will include elements based on collaborative care, such as ongoing 

monitoring of progress and access to psychiatric consultation. A collaborative care model for 

major depressive disorder in the occupational health setting was recently investigated and 

showed limited results in terms of RTW, probably as a result of implementation problems.[27–

29] The authors stated that there would be a need to operationalize collaborative care differently 

in the occupational health care setting in future studies. The dual focus on RTW and depressive 

symptoms remains important, but it is not advisable to combine both strategies in one 

intervention delivered by one occupational physician.[27–29] In the present study, the role of the 

occupational physician is to refer and monitor the efficacy of treatment and to improve 

collaboration between occupational physicians and the curative health sector. The E-health 

module, Return@Work, provides information and homework for sick-listed workers, and 

focuses on the importance of work for people with CMD and their perceptions regarding RTW 

while still having symptoms. This is in line with the conclusions of several studies, i.e., in addition 

to intervening on the severity of the disorder when guiding sick-listed employees, it is important 

that personal factors, such as self-efficacy and intention to RTW despite having symptoms, 

receive attention.[1,31] Several studies have shown that it is important to increase the focus on 

graded activity and workplace interventions aimed at RTW. Return@Work focuses on RTW and 

on motivating the worker.[15,16] The decision aid advises the occupational physician to involve 

the employer in the RTW process and to conduct a workplace intervention if necessary. 

 

Strengths and limitations 

This study is innovative in its combination of a decision aid by email for the occupational physician 

with the possibility of consulting a psychiatrist and an E-health module aimed at RTW for the sick-

listed worker. Effective elements of other studies have been brought together in this study. 

Therefore, it is anticipated that ECO will reduce symptoms and sick leave, and decrease the 

associated costs. A potential limitation of this study is that the study design does not allow 

inferences to be made about the effectiveness of the different components of ECO (a decision 
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aid sent by email to the occupational physician or the e-health module Return@Work for the 

sick-listed worker), but only about the (cost)-effectiveness of the whole intervention. Further, at 

the screening stage, workers will be asked if they are willing to participate in the study, which 

may introduce a self-selection bias in the sense that those who are better motivated may be 

more likely to participate. However, if ECO proves to be effective and is implemented, employees 

will also be asked if they want to participate, because their engagement will be needed. In this 

way, the outcomes of the study will reflect daily practice, which will make the results of this study 

more generalizable to daily practice. A strength of the study design is that the intervention has 

a strong focus on RTW in addition to symptoms and involves the sick-listed worker as well as the 

occupational physician in the intervention. If the intervention proves to be (cost-)effective in the 

guidance of sick-listed workers with CMD, wider implementation would be considered, given the 

impact of CMD and long-term sickness absence on the individual worker and society. 
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Abstract 
Background: Common mental disorders are strongly associated with long-term sickness 

absence, which has negative consequences for the individual employee’s quality of life and leads 

to substantial costs for society. It is important to focus on return to work (RTW) during treatment 

of sick-listed employees with common mental disorders. Factors such as self-efficacy and the 

intention to resume work despite having symptoms are important in the RTW process. We 

developed “E-health module embedded in Collaborative Occupational health care” (ECO) as a 

blended Web-based intervention with 2 parts: an eHealth module (Return@Work) for the 

employee aimed at changing cognitions of the employee regarding RTW and a decision aid via 

email supporting the occupational physician with advice regarding treatment and referral 

options based on monitoring the employee’s progress during treatment. 

Objective: This study evaluated the effect of a blended eHealth intervention (ECO) versus care 

as usual on time to RTW of sick-listed employees with common mental disorders. 

Methods: The study was a 2-armed cluster randomized controlled trial. Employees sick-listed 

between 4 and 26 weeks with common mental disorder symptoms were recruited by their 

occupational health service or employer. The employees were followed up to 12 months. The 

primary outcome measures were time to first RTW (partial or full) and time to full RTW. 

Secondary outcomes were response and remission of the common mental disorder symptoms 

(self-assessed).  

Results: A total of 220 employees were included: 131 participants were randomized to the ECO 

intervention and 89 to care as usual (CAU). The duration until first RTW differed significantly 

between the groups. The median duration was 77.0 (IQR 29.0-152.3) days in the CAU group and 

50.0 (IQR 20.8-99.0) days in the ECO group (hazard ratio [HR] 1.390, 95% CI 1.034-1.870, P=.03). 

No significant difference was found for duration until full RTW. Treatment response of common 

mental disorder symptoms did not differ significantly between the groups, but at 9 months after 

baseline significantly more participants in the ECO group achieved remission than in the CAU 

group (OR 2.228, 95% CI 1.115-4.453, P=.02). 

Conclusions: The results of this study showed that in a group of sick-listed employees with 

common mental disorders, applying the blended eHealth ECO intervention led to faster first RTW 

and more remission of common mental disorder symptoms than CAU. 

Trial Registration: Netherlands Trial Register NTR2108 
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Introduction 
Common mental disorders and sickness absence 

Common mental disorders, such as depression, anxiety, and somatization disorders, are strongly 

associated with long-term sickness absence [1,2] and have negative consequences for the quality 

of life of the sick-listed employee. Prolonged sickness absence can lead to social isolation, income 

reduction, reduction of meaningful activity, and anxiety to return to work (RTW) [3,4]. The 

longer the duration of sickness absence, the more difficult RTW may become. In addition to the 

consequences of sickness absence for the individual employee, sickness absence also leads to 

substantial costs for society. Sickness absence due to common mental disorders leads to one-

third of all disability benefits in The Netherlands [5]. Estimated annual costs of sickness absence 

in The Netherlands due to mental disorders are €2.7 billion [2]. 

 

Return to work 

Several studies have shown that a reduction of common mental disorder symptoms was not 

enough to reduce sickness absence [6,7]. Moreover, interventions focusing on symptoms alone 

did not have an effect on sickness absence [6-9]. Therefore, it is important to also focus on RTW 

during treatment of sick-listed employees with common mental disorders. However, in Dutch 

social security legislation, treatment sickness certification is separated with occupational 

physicians playing an important role in the guidance of sickness absence while the curative sector 

provides treatment. Although this legislation was introduced to protect the employee, RTW is 

hampered as a result due to a lack of collaboration and communication between occupational 

physicians and the curative sector. Also, RTW is often not addressed in the treatment of sick-

listed employees [10,11]. Another study showed that the occupational physicians often neither 

monitor symptoms nor evaluate the initiated treatment [12]. To overcome these barriers, Van 

der Feltz et al [13] studied a form of collaboration in which occupational physicians worked 

together with consultant psychiatrists in the guidance of employees with common mental 

disorders. Although this form of collaboration did not reveal a statistically significant reduction 

in the duration of sickness absence until RTW, the results were promising [13]. Vlasveld et al [14] 

studied the effectiveness of an even more elaborated form of collaboration, namely a 

collaborative care model. In this model, an occupational physician trained in this model provided 

the treatment for major depressive disorder and the regular occupational physician provided the 

guidance in sickness absence. Despite the dual focus on RTW and symptoms, the results of this 

study showed an improvement of depressive symptoms but not of RTW [14]. These results may 

reflect implementation problems, which in turn could be explained by the fact that the 

employees and the occupational physicians felt uncomfortable with the occupational physician 

in the role of treatment provider, although the occupational physicians had received specialized 
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training [15]. Nevertheless, the dual focus on RTW and the recovery of symptoms remains 

important and efforts need to be made to improve that dual focus [15]. A better model could be 

one in which the occupational physician is supported in the referral of the employee to adequate 

treatment in the curative sector by decision support based on monitoring of common mental 

disorder symptoms of the employee. This calls for a low-access intervention, such as eHealth, 

including a decision aid for the occupational physician. 

 

Self-efficacy 

Recent studies have shown the importance of factors such as self-efficacy and the intention to 

resume work despite having symptoms [16-19]. Return-to-work self-efficacy (RTW-SE) is the 

belief that employees have in their own ability to meet the demands required to RTW [17]. 

Several studies have shown that RTW-SE is a predictor of actual RTW [17,18,20]. Van Oostrom et 

al [16] found that a workplace intervention was effective on lasting RTW only for employees who 

at baseline intended to RTW while still having symptoms. The results of this study suggest that a 

negative intention regarding RTW while having symptoms will probably hinder the RTW process 

and a lack of focus on factors such as RTW-SE in treatment may lead to unnecessary sickness 

absence. This would have important policy implications if factors such as RTW-SE could be 

influenced by interventions working on these cognitions. 

 

Web-based intervention 

To our knowledge, no intervention exists that specifically focuses on advancing RTW and 

cognitions regarding RTW for sick-listed employees with common mental disorders combined 

with monitoring of progress in their mental health and a decision aid for the occupational 

physician [21]. Because there is a need for highly available, low-threshold, low-cost interventions 

and more than 90% of Dutch households have Internet access, a Web-based intervention was 

developed [22]. The intervention was named “E-health module embedded in Collaborative 

Occupational health care” (ECO). The aim of ECO was to guide sick-listed employees with 

common mental disorders to RTW. The employee follows an eHealth module, known as 

Return@Work, which focuses on the employees’ cognitions regarding RTW with physical or 

psychological symptoms and options to resume work at least on a partial basis while symptoms 

are still present. Also, the recovery process of the employee is monitored in the eHealth module. 

An integral part of the intervention is that the occupational physician of the sick-listed employee 

with a common mental disorder receives automated suggestions by email for referral to 

adequate treatment in the curative sector from a decision aid when the monitoring of symptoms 

indicates a lack of progress. Progress is monitored in terms of physical and mental well-being and 

functioning [23]. 
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The aim of the current study was to evaluate the effects of the ECO intervention on time to RTW 

and mental health outcomes. It was hypothesized that the ECO intervention would lead to a 

faster RTW and less common mental disorder symptoms than usual care. 

 

 

Methods 
Study design 

Overview 

The study was a 2-armed cluster randomized controlled trial. Randomization took place at the 

level of occupational physician. Employees in both conditions received sickness absence 

guidance as usual. Employees in the intervention condition received the ECO intervention in 

addition. The design of this study has been extensively described in Volker et al [23]. The study 

protocol was approved by the Medical Ethics Committee of the University Medical Center 

Utrecht, The Netherlands, in February 2011. 

 

Randomization of clusters 

The participants were sick-listed employees in small- to medium-sized companies visiting their 

occupational physician at Arbo Vitale (a large occupational health service) and sick-listed 

employees of GGz Breburg (a large mental health service employer) visiting their occupational 

physician, both in The Netherlands. Cluster randomization took place at the level of the 

occupational physicians to prevent contamination and thus to prevent dilution of the effect. At 

Arbo Vitale, occupational physicians working in the same region were clustered to reduce 

contamination due to occupational physicians who take over each other’s caseloads when 

necessary. The clusters of occupational physicians were randomized by an independent 

statistician using a computer algorithm for randomization. Six regions (31 occupational 

physicians) were allocated to the ECO group and 6 regions (29 occupational physicians) were 

allocated to the control group. At GGz Breburg, only 1 occupational physician was available. For 

this reason, a cluster crossover design was used at first with the first 100 employees approached 

as the control condition and subsequently the second 100 employees approached as the 

intervention condition. However, at the end of the planned control condition, the occupational 

physician was replaced with another occupational physician, with whom the intervention 

condition was conducted. Therefore, this can be considered as a pseudo-randomization design 

in GGz Breburg. Because the occupational physicians had to guide the intervention, they could 

not be blinded to the group assignment after randomization. However, they participated in only 

1 experimental condition: either ECO or care as usual (CAU). The research assistants and the 

participants were blind to the allocation when assessing the eligibility of sick-listed employees 
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for participating in this study. If the participant met the inclusion criteria for this study and agreed 

to participate, the baseline questionnaire was sent by email. After the questionnaire was filled 

out and informed consent was given, the participant was informed by the researchers via 

telephone about the allocation. 

 

Sample size 

A power calculation prior to the study indicated that a sample size of 200 participants was 

needed to have at least .80 power to detect differences in time to RTW given a hazard ratio (HR) 

of 1.6.[23] 

 

Participants 

Recruitment procedure 

All employees on sickness absence for any cause between 4 and 26 weeks who gave informed 

consent were screened for depression (Patient Health Questionnaire 9-item; PHQ-9), 

somatization (PHQ-15), and anxiety (Generalized Anxiety Disorder 7-item; GAD-7). Employees 

who were considered as screen-positive on any of the 3 screening instruments were contacted 

by a research assistant, who was blinded to group assignment, by telephone. The research 

assistants checked for inclusion and exclusion criteria and provided information about the study. 

Sick-listed employees who did not meet any of the exclusion criteria received the baseline 

questionnaire and a second informed consent form. Employees who completed the baseline 

questionnaire and gave their informed consent were included in the study. 

 

Inclusion criteria 

Employees (aged 18 years) who were on sickness absence between 4 and 26 weeks and 

screened positive (score 10) on either the depression scale of the PHQ-9 and/or the 

somatization scale of the PHQ-15 and/or the GAD-7 were included. These instruments have 

shown good psychometric properties for the screening of depression, somatization, and anxiety 

[24-26]. 

 

Exclusion criteria 

Employees were excluded for participating in this study if they had insufficient knowledge of the 

Dutch language, were pregnant or were involved in legal action against their employer. 

Furthermore, employees without access to the internet were excluded. 
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Intervention 

ECO 

The ECO intervention included 2 elements (an illustration of the ECO intervention can be found 

in Figure 1): (1) the Return@Work eHealth module and (2) an email decision aid for the 

occupational physician. Both are described subsequently. 

 

Return@Work eHealth module 

The employee received an individual log-in code for the eHealth RTW module Return@Work. 

Return@Work included the following 5 modules: (1) psychoeducation, (2) a module aimed at 

cognitions with regard to RTW while having symptoms (based on cognitive behavioral therapy 

[CBT] principles), (3) a module aimed at increasing problem-solving skills with problem-solving 

treatment (PST) exercises, (4) a module for pain and fatigue management and for reactivation, 

and (5) a module for relapse prevention. In total, the modules included 16 sessions. The content 

of Return@Work was tailor-made to the individual employee, depending on the symptoms and 

cognitions about RTW of the employee. As a consequence, not every employee received all 

modules; therefore, the total number of sessions ranged from 6 to 17. Furthermore, functioning 

and symptoms were monitored on a regular basis in Return@Work. A screenshot of 

Return@Work can be found in Figure 2. The employees worked through Return@Work 

individually, but were free to discuss topics or assignments with the occupational physician. The 

occupational physicians were asked to follow the guidelines of the Dutch Board for Occupational 

Medicine (NVAB); thus, as in usual sickness guidance, the occupational physician and employee 

met each other face-to-face on a regular basis [27]. The occupational physicians were instructed 

to inquire about the employee’s progress in Return@Work during those meetings and to 

support the employee if necessary [23]. 

 

Email decision aid for the occupational physician 

Furthermore, the occupational physicians received automated email messages that were based 

on a decision aid with principles of stepped collaborative care. The decision aid supported the 

occupational physicians in the sickness guidance of the employees, in the monitoring of 

symptoms, functioning, and RTW. The outcomes of the monitor in Return@Work were used in 

the fully automated email messages for the occupational physician to give advice for stepped 

care treatment. Furthermore, the decision aid gave the occupational physician access to a 

consultant psychiatrist who, when needed, gave advice in case of stagnation [23]. 
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Figure 1 Overview of the ECO intervention. 
 

 
Figure 2 Screenshot of Return@Work. 
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Training 

The occupational physicians in the intervention group were trained by the researchers and a 

consultant psychiatrist before recruitment of participants began. The training lasted half a day. 

In the training, occupational physicians were taught about the background and content of 

Return@Work and were instructed on how to guide employees through Return@Work and how 

to work with the decision aid. They were taught the basic principles of PST and CBT and how to 

apply these principles in the guidance of the employee. 

 

Care as Usual  

The occupational physicians in the control group provided usual sickness guidance to their 

employees. CAU was protocoled according to the guidelines of the NVAB [27]. However, several 

studies showed that adherence to this guideline was minimal [28,29]. For the process evaluation, 

actual provided care was assessed with a questionnaire by the participants in both groups. 

 

Outcomes 

Overview 

Data were collected by the research staff of The Netherlands Institute of Mental Health and 

Addiction. Participants completed online self-report questionnaires at baseline (T0) and at 3 (T1), 

6 (T2), 9 (T3), and 12 months (T4) after inclusion. Data about RTW were derived from the registers 

of the occupational health service (Arbo Vitale) or employer (GGz Breburg). 

 

Primary outcome measure 

The primary outcome measure was duration until first RTW defined as the duration of sickness 

absence in calendar days, from the day of randomization until the moment of first partial or full 

RTW. Subsequently, full RTW was analyzed. In accordance with the Dutch Sickness Benefits 

legislation, sickness absence within 4 weeks of full RTW was considered as belonging to the initial 

period of sickness absence. Furthermore, the total number of days of sickness absence in the 

one year follow-up period was tracked.  

 

Secondary outcome measures 

Secondary outcome measures were the severity of depression, anxiety and somatization 

symptoms, as measured with the PHQ-9, GAD-7 and PHQ-15 in terms of response and remission. 

Response was defined as a 50% reduction in symptoms on the PHQ-9, GAD-7 or PHQ-15, with the 

restriction that the baseline score on the questionnaire on which response was evaluated, was 

above the cut-off point of 10 (otherwise it was defined as no response). Remission was defined 

as a score lower than 5 on the PHQ-9, GAD-7 or PHQ-15, with the restriction that the baseline 
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score on the questionnaire on which remission was evaluated, was above the cut-off point of 10 

[24-26].  

 

Covariates 

All relevant covariates were measured at baseline. Demographic data such as age, gender, 

marital status, education level and nationality were collected. Comorbid chronic medical illness 

was measured using a 28-item questionnaire developed by Statistics Netherlands. Job 

characteristics were measured by the Job Content Questionnaire (JCQ) [30]. Intention to RTW 

despite the existence of symptoms was measured on a 5-point Likert scale, with a response 

category varying from 1=certainly to 5=certainly not. 

Process outcomes  

The actual health care utilization in both groups was assessed with the Trimbos/iMTA 

questionnaire for Costs associated with Psychiatric Illness (TiC-P) [31]. The participants in the ECO 

condition received additional questions about the use of the intervention at the 3-months 

questionnaire. Furthermore, we recorded the number of log-ins per participant, the number of 

modules of the Return@Work intervention that they started, and the number of times the 

psychiatrist was consulted by the occupational physicians to assess adherence to the 

intervention.  

 

Data analysis 

All analyses were conducted according to the intention-to-treat principle. Baseline 

measurements of the participants were compared between the CAU and ECO condition using 

chi-square tests and independent samples t tests. The analyses of the primary outcomes, time to 

partial and full RTW, were performed with Kaplan-Meier time-to-event curves and Cox 

proportional hazards models. The shared-frailty procedure was used to account for clustering in 

the Cox proportional hazard models [32]. The Mann-Whitney U test was used to test the 

between-group difference in the average total number of sickness absence days during the 1-

year follow-up. Potential effect modification by severity of depression (PHQ-9), somatization 

(PHQ-15), and anxiety (GAD-7) at baseline as well as modification by company (Arbovitale and 

GGz Breburg) and intention to RTW in the presence of common mental disorder symptoms were 

evaluated. Interactions were tested for significance at the 5% significance level. Furthermore, a 

test of the proportional hazard assumption was conducted. The analyses of the secondary 

outcomes were performed using multilevel logistic regression analysis with 3 levels: level of 

occupational physicians, level of employees within the cluster of occupational physicians, and 

level of number of measurements within the employees. First, the estimates of the intraclass 

correlation coefficients (ICCs) using the random intercept logistic-normal was assessed [33,34]. 



Processed on: 3-8-2016Processed on: 3-8-2016Processed on: 3-8-2016Processed on: 3-8-2016

504195-L-bw-Volker504195-L-bw-Volker504195-L-bw-Volker504195-L-bw-Volker

Effectiveness of the ECO-intervention | CHAPTER 5 

| 77 

Then, the analysis of the outcomes was performed. For all analyses, all statistical tests were 

computed at the 5% significance level. 

  

Per-protocol analyses were performed on the primary outcomes. In these analyses, the 

participants in the ECO condition who finished at least the introduction session of Return@Work 

were compared with the CAU participants. The R package survival was used to test for clustering 

in the Cox regression analyses. The multilevel logistic regression analyses were performed in 

LME4 package of R [35]. All other analyses were performed in SPSS version 22.0 (IBM Corp, 

Armonk, NY, USA). 

 

 

Results  
Recruitment of participants 

In total, 14,615 all-cause sick-listed employees were approached between July 2011 and January 

2013. Of this total group, 2232 of 14,615 employees (15.27%) participated in the screening. Of all 

2232 screened participants, 863 (38.66%) positively screened for depression, somatization, or 

anxiety. Due to various reasons, 643 employees were excluded (see Figure 3). Finally, 220 

employees who met all inclusion criteria were included in the study: 131 employees in the 

intervention condition and 89 employees in the control condition. The number of employees in 

the intervention and control condition were unequal due to the cluster randomization. Of all 

participants, 210 employees were included by the occupational health service (Arbo Vitale) and 

10 employees by their employer (GGz Breburg). Figure 3 shows an overview of the recruitment 

flow. 

 

Loss to follow-up 

Data about RTW were obtained from the registers of the occupational health service or 

employer. Sickness absence data were available for 86 employees in the control condition and 

for 130 employees in the intervention condition. For unknown reasons, the sickness absence data 

of 4 participants could not be found in the registers. These 4 participants did not differ 

significantly on average at baseline on sickness absence duration, depressive, somatization, or 

anxiety symptoms from the other participants. 

 

For the self-reported secondary outcomes, follow-up questionnaires were returned by 158 of 220 

participants (71.8%) at 3 months, 158 participants (71.8%) at 6 months, 137 participants (62.3%) at 

9 months and 131 participants (59.5%) at 12 months. At 9 months, the loss to follow-up rate was 

significantly higher in the ECO condition (44.3%, 58/131) than in the CAU condition (28%, 25/89, 
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P=.02). However, the participants who did return the questionnaire at 9 months did not differ 

significantly at baseline on sickness absence duration, depression, somatization, or anxiety 

symptoms from the participants who did not return the questionnaire. This was the case in the 

ECO condition and in the control condition. From these results, we concluded that there was no 

evidence for selective dropout in this study. 

Sick-listed employees 
assessed for eligibility 

by screening
n = 8740

Positive 
screener
n = 326

Excluded n = 406
- No second informed consent (n = 208)
- Full RTW expected at short time (n = 33)
- Not employed anymore (n = 28)
- Could not be contacted (n = 22)
- Not on sickness absence anymore (n = 27)
- Sickness absence > 26 weeks (n = 19)
- Incomplete inclusion procedure (n = 15)
- Language problems (n = 15)
- Legal involvement against employer (n = 14)
- Other exclusion criteria (n = 25)

Excluded n = 8203
- Nonresponse screening (n = 6108)
- Refusal to participate (n = 865)
- Negative screener (n = 830)
- Not on sickness absence (n = 392)
- Other reasons (n = 8)

Participants included
n = 89

Participants included
n = 131

Analyzed at 3 months
n = 66

Analyzed at 3 months
n = 92

No response T1
n = 23

No response T1
n = 39

Analyzed at 6 months
n = 70

Analyzed at 6 months
n = 88

No response T2
n = 19

No response T2
n = 43

Analyzed at 9 months
n = 73

Analyzed at 9 months
n = 64

No response T3
n = 58

No response T3
n = 25

Analyzed at 12 months
n = 57

No response T4
n = 32

Analyzed at 12 months
n = 74

No response T4
n = 57

Excluded n = 237
- No second informed consent (n = 116)
- Full RTW expected at short time (n = 26)
- Not employed anymore (n = 16)
- Could not be contacted (n = 16)
- Not on sickness absence anymore (n = 11)
- Sickness absence > 26 weeks (n = 15)
- Incomplete inclusion procedure (n = 11)
- Language problems (n = 6)
- Legal involvement against employer (n = 6)
- Other exclusion criteria (n = 14)

Excluded n = 5549
- Nonresponse screening (n = 4161)
- Refusal to participate (n = 582)
- Negative screener (n = 539)
- Not on sickness absence (n = 264)
- Other reasons (n = 3)

Sick-listed employees 
assessed for eligibility 

by screening
n = 5875

Positive 
screener
n = 537

Randomization:
Arbo Vitale: 60 occupational physicians attached 

to 12 occupational health regions 
GGz Breburg: 2 occupational physicians

CAU
Arbo Vitale: 29 occupational physicians (6
clusters of occupational health regions)
GGz Breburg: 1 occupational physician

ECO
Arbo Vitale: 31 occupational physicians (6
clusters of occupational health regions)
GGz Breburg: 1 occupational physician

Figure 3 Flowchart of the clusters and participants.   
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Baseline characteristics 

Table 1 shows a summary of the baseline characteristics of the participating employees. None of 

the baseline characteristics differed significantly between the intervention (ECO) and control 

(CAU) condition. This suggests that the randomization was successful. As shown in Table 1, 

approximately half of the participants scored positive ( 10) on depression and somatization and 

anxiety symptoms (54%, 48/89 in the CAU group and 49.6%, 65/131 in the ECO group). Only 18.2% 

(40/220) of the participants scored positive on depressive, somatization, or anxiety symptoms 

alone (17%, 15/89 in the CAU group and 19.1%, 25/131 in the ECO group). 

 
Table 1 Baseline characteristics of the participants in the care as usual (CAU) control and the ECO 
intervention groups (N=220). 

Baseline characteristics CAU 
(n=89) 

ECO 
(n=131) 

P 

Demographics    
 Age (years), mean (SD) 45.5 (10.7) 43.4 (9.5) .14 
 Gender (female), n (%) 53 (60) 77 (58.8) .91 
 Married / living together, n (%) 62 (70) 91 (69.5) .98 
 Educational level, n (%)   .96 
  Low 32 (36) 48 (36.6)  
  Average 31 (35) 47 (35.9)  
  High 26 (29) 36 (27.5)  
 Dutch nationality, n (%) 88 (99) 127 (96.9) .65 
Symptoms and conditions    
 Common mental disorders symptoms, n (%)    
  Only depressive symptoms (PHQ-9 10)  5 (6) 11 (8.4) .44 
  Only somatization symptoms (PHQ-15 10)  7 (8) 8 (6.1) .61 
  Only anxiety symptoms (GAD-7 10)  3 (3) 6 (4.6) .74 
  Depressive and somatization symptoms  12 (14) 16 (12.2) .78 
  Depressive and anxiety symptoms  8 (9) 16 (12.2) .45 
  Somatization and anxiety symptoms  6 (7) 9 (6.9) .97 
  Depression, somatization and anxiety symptoms  48 (54) 65 (49.6) .53 
 Number of chronic medical conditions, mean (SD) 2.4 (3.0) 1.9 (1.7) .10 
Job characteristics (JCQ), mean (SD)    
 Decision latitude (range 24-96) 68.2 (10.6) 68.6 (12.3) .81 
 Psychological job demands (range 12-48) 33.4 (6.2) 34.6 (6.5) .15 
 Physical job demands (range 5-20) 10.9 (3.4) 11.6 (3.9) .21 
 Social support (range 8-32) 21.6 (4.2) 21.3 (4.0) .61 
 Job insecurity (range 3-12) 8.1 (0.8) 8.1 (0.9) .97 
Sickness absence    
 Duration at baseline in days, median (IQR) 70.0 (55.5-106.5) 73.0 (56.0-110.0) .87 
 Partial sickness absence at baseline, n (%) 27 (30) 36 (27.5) .61 
 Intention to RTW despite symptoms (range 1-5), 

mean (SD) 
2.7 (1.3) 2.8 (1.2) .53 
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Primary outcome 

The shared-frailty procedure was used to account for clustering in the Cox proportional hazard 

models. The results, however, showed that there was no evidence of a clustering effect at the 

level of occupational physician regions (P=.92). 

 

Figure 4 shows the Kaplan-Meier curves for the time until first RTW (partial or full) for both 

groups. Within the 1-year follow-up, 84% (72/86) of the CAU participants and 87.7% (114/130) of 

the ECO participants had achieved partial or full RTW. The median duration from baseline until 

first RTW (partial or full) was 77.0 days (IQR 29.0-152.3) in the CAU group and 50.0 days (IQR 20.8-

99.0) in the ECO group (mean was 99.0, SD 78.8 and mean 72.5, SD 71.1days, respectively). In 

total, 14 participants were censored because they resigned, 6 participants from the CAU group 

and 8 participants from the ECO group. 

 

 
Figure 4 Kaplan-Meier curve of time to first partial or full return to work (RTW). 
 

Figure 5 shows the Kaplan-Meier curves for the time to full RTW. In all, 61% (52/86) of CAU 

participants and 67.7% (88/130) of the ECO participants achieved full RTW within the 1-year follow-

up. The median duration from baseline to full RTW was 178.0 days (IQR 72.0-243.3) in the CAU 

group and 131.0 days (IQR 68.5-198.0) in the ECO group (mean duration was 164.8, SD 93.4 and 

mean 146.3, SD 91.2 days, respectively). 
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Figure 5 Kaplan-Meier curve of time to full return to work (RTW).  
 

The results of the Cox regression analysis on first RTW showed a significant effect of ECO 

intervention compared with usual care (HR 1.390, 95% CI 1.034-1.870, P=.03). The results of the 

Cox regression analysis on full RTW showed that the groups did not differ significantly from each 

other in duration until full lasting RTW (HR 1.287, 95% CI 0.913-1.814, P=.15). Because no 

differences were found between the CAU and ECO group for baseline characteristics, the Cox 

regression models were not adjusted for possible covariates. 

 

To check whether the proportional hazard assumption was violated in the Cox regression 

analyses, log-minus-log plots were conducted. The log-minus-log plot for time to first RTW 

showed that the proportional hazard assumption was not violated. The log-minus-log curves of 

the CAU and ECO group for the time to full RTW crossed at approximately 40 days. Therefore, a 

Cox regression with time-dependent covariate was conducted. The time-dependent covariate 

was not significant (P=.26), indicating that the proportional hazard assumption for time to full 

RTW was also not violated. 

 

The median total number of sickness absence days in the 1-year follow-up period was 228.0 days 

(IQR 111.0-365.0) in the CAU group and 174.0 days (IQR 100.0-321.0) in the ECO group (Mann-
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Whitney test; P=.10), and did not differ significantly between both groups (mean total number 

of sickness absence days was 225.3, SD 118.1 and mean 198.3, SD 116.0 days, respectively). 

 

Effect modification primary outcome 

Having a depression (score 10 on the PHQ-9), somatization (score 10 on the PHQ-15), or anxiety 

disorder (score 10 on the GAD-7) at baseline were added separately as potential effect modifiers 

in the Cox proportional hazard model for first RTW and in the model for full RTW. No significant 

interaction effects were found. Furthermore, the company (Arbo Vitale or GGz Breburg) and the 

intention to RTW despite having symptoms were added as potential effect modifiers in the Cox 

proportional hazard model for first RTW and in the model for full RTW. Again, no significant 

interaction effects were found. 

 

Secondary outcomes 

Table 2 shows the estimates of the ICCs using the random intercept logistic-normal model.[33,34] 

All ICCs were very close to zero. The largest ICC was found for response at 6 months, indicating 

that clusters explained 4.5% of the variance at most in the log odds-transformed outcome 

measures. Even though the ICC estimates suggested that the cluster effects were minor, we 

nevertheless used the random intercept logistic-normal model for estimating the effect of the 

treatment on the secondary outcomes to avoid inflated type I error rates. 

 

Table 2 Estimated intraclass correlation coefficients (ICCs) for remission and response for each 
measurement occasion.a.  

Follow-up Remission Response 
3 months .007  .000 
6 months .000  .045 
9 months .000  .010 
12 months .038  .000 

a Intraclass correlations based on random intercept multilevel model.[33] 
 

Table 3 shows the percentage of employees in both groups who achieved remission and/or 

response. No significant differences between ECO and CAU were found for response. For 

remission, a significant difference was found at 9 months (T3) after baseline, with the ECO group 

having a larger proportion achieving remission than the control group (OR 2.228, 95% CI 1.115-

4.453, P=.02). 
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Table 3 Results on remission and response.  
Follow-up Remission Response 
 CAU,  

n (%) 
ECO,  
n (%) 

ORa (95% CI) P CAU,  
n (%) 

ECO,  
n (%) 

ORa (95% CI) P 

3 months 16 (24) 25 (28) 1.180  
(0.543-2.562) 

.68 33 (50) 44 (49) 0.957  
(0.507-1.806) 

.89 

6 months 20 (29) 36 (41) 1.731  
(0.885-3.384) 

.11 39 (56) 58 (66) 1.611  
(0.694-3.742) 

.27 

9 months 23 (37) 41 (56) 2.228  
(1.115-4.453) 

.02 35 (56) 51 (70) 1.874  
(0.879-3.996) 

.12 

12 months 25 (45) 36 (49) 1.157  
(0.492-2.719) 

.74 37 (66) 52 (70) 1.214  
(0.576-2.556) 

.61 

a Reference group is CAU 
 

Process outcomes 

Health care utilization 

Table 4 presents the proportion of participants in the CAU and ECO conditions that had contact 

with different health care professionals during the follow-up year. Generally, care in both groups 

consisted of contact with the occupational physician, general practitioner, and a mental health 

professional. There were no significant differences in health care use between the CAU and ECO 

participants. 

 

Table 4 Healthcare utilization within 12 months after baseline. 
Health care CAU, n (%) 

n=66 
ECO, n (%) 
n=91 

P 

Contact with occupational physician 61 (92) 81 (89) .47 
Contact with general practitioner 59 (89) 75 (82) .22 
Contact with mental health professional 51 (77) 63 (69) .27 
Day treatment for mental health problems 4 (6) 8 (9) .53 
Contact with social worker 6 (9) 6 (7) .56 
Participation in a self-help group 3 (5) 5 (6) >.99 

 

Adherence to the ECO intervention 

Of the 131 participants in the intervention group, 31 participants (23.7%) never logged in at 

Return@Work. Of the 100 participants who did log in at Return@Work, 10.0% (10/100) did not 

finish the introduction (which included information about Return@Work and a questionnaire). 

The mean number of total log-ins of the 90 participants who finished the introduction and 

actually started Return@Work was 7.8 (SD 6.1). Furthermore, 40% (36/90) of the participants 

minimally completed half of the modules of Return@Work. For the 3-month questionnaire, 69 

participants in the ECO condition answered additional questions about their experiences with 

Return@Work. Of these, 29% (20/69) reported that they discussed Return@Work with their 

occupational physician, initiated by themselves or their occupational physician. Furthermore, 15% 
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(10/69) of the participants stated that Return@Work did not fit with their situation/problems, 

61% (42/69) stated that Return@Work somewhat fit, and 24% (17/69) stated that Return@Work 

fit (quite) well. The psychiatrist was consulted only once by the occupational physicians. 

 

Per-protocol analyses 

In the per-protocol analyses, the analyses on the primary outcomes were repeated, comparing 

the participants in the ECO condition who finished the introduction of Return@Work (n=90) with 

the CAU participants (n=89). The results of the per-protocol analyses did not differ from the 

results of the intention-to-treat analyses. The ECO participants who finished the introduction of 

Return@Work differed significantly from the CAU participants in duration until first RTW (HR 

1.447, 95% CI 1.051-1.991; B=.369, SE=0.163; P=.02); however, they did not differ significantly from 

the CAU participants in duration until full RTW (HR 1.370, 95% CI 0.951-1.974; B=.315,SE=0.186; 

P=.09). 

 

 

Discussion 
Interpretation and comparison with other studies 

This study showed a positive effect of the ECO intervention on the duration until first RTW. On 

average, the participants in the ECO group returned to work (either partial or full) 27 days earlier 

than the participants in the control group receiving CAU did. Because eHealth focuses on the 

importance of RTW and on the employees’ perceptions regarding RTW with symptoms, we 

expected that the intervention would lead to a faster first RTW than CAU. However, we also 

expected that the partial RTW would lead to full RTW. On average, the participants in the ECO 

condition achieved full RTW 47 days earlier than the participants in the control condition, but this 

difference was not significant at the 5% level (2-tailed test). It may be that to reliably assess the 

effect on full RTW, larger comparison groups or a longer follow-up would be needed. However, 

another explanation may be that full RTW did not differ significantly between the 2 groups 

because the intervention primarily focused on enhancing partial RTW in a patient group that is 

known from the literature to have long-term full sickness absence and low full RTW. Time lag for 

RTW in patients with depression in remission has been found to be at least a year in general [36]. 

Maybe, in order to attain faster full RTW, the intervention should be longer and more explicitly 

focus on full RTW. 

 

Additionally, Hees et al [37] examined the perspectives of some key stakeholders regarding the 

definition of successful RTW outcome after sickness absence due to common mental disorders. 

One of the results of this study was that the stakeholders did not necessarily consider full RTW 
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as a prerequisite for successful RTW, but instead regarded a subjective criterion (ie, consensus 

between supervisor and employee) as more important for successful RTW [37]. Partial RTW 

could even be a long-term solution of employees with reduced work ability [38]. Because of the 

relatively long sickness duration of the participants at the start of our study, this could be the 

case in this study. Unfortunately, it is unknown whether partial RTW was a satisfactory outcome 

for all parties concerned. 

 

The intervention was not intended to be a treatment for common mental disorders, but we 

expected that the feedback and support that the occupational physicians received from the 

decision aid would lead to a reduction of common mental disorder symptoms for the sick-listed 

employees. Also, a faster RTW might have a positive effect on the recovery from symptoms. For 

remission, at 9 months after baseline a significant difference was found between the 2 groups in 

favor of the ECO intervention. However, no effect was found on treatment response and the 

effect on remission did not persist through 12 months after baseline. This might be explained by 

the low adherence of the occupational physicians to the intervention. The eHealth module for 

the employee, Return@Work, was meant to be blended. The occupational physicians were 

instructed to inquire about the employee’s progress in Return@Work at the regular consults. 

However, the process outcomes showed that only 29% of the employees reported that they 

discussed the intervention with the occupational physician. Another signal of low adherence by 

the occupational physicians was the fact that only 1 occupational physician contacted the 

consultant psychiatrist during this study. It is unknown why the occupational physicians did not 

consult the psychiatrist more often. Another component of the ECO intervention was the 

decision aid. The decision aid supported the occupational physicians in the monitoring of 

symptoms, functioning, and RTW, and gave advice for stepped care treatment and referral to 

the curative sector. Unfortunately, it is unknown if the occupational physicians did adhere to the 

email messages from the decision aid. But the fact that the process outcomes showed that there 

were no differences in health care use between the ECO and CAU groups is an indication that the 

intervention did not lead to more referrals. 

 

Strengths and Limitations 

This study discussed an innovative approach to reduce sickness absence because of its 

combination of an eHealth intervention aimed at RTW for sick-listed employees with a decision 

aid via email and the possibility of consulting a psychiatrist for the occupational physicians. 

However, the study design made it difficult to make inferences about the effectiveness of the 

different components of the intervention. However, there were several (mentioned previously) 

signals that the occupational physicians did not adhere to the intervention very well; therefore, 
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it could be expected that the significant differences were mostly due to the Return@Work 

eHealth module. The possible limited adherence of the occupational physician to the 

intervention could be caused by the design of this study. The participants were recruited by the 

researchers and the occupational physician was not informed (because of ethical reasons) about 

the participation of the employee until the employee started the eHealth module. The 

occupational physicians were informed by email and it is possible that they sometimes missed 

this notification. Furthermore, due to a reorganization by Arbo Vitale during this study, some of 

the sick-listed employees were not guided by 1 occupational physician, but by several 

occupational physicians. This was not helpful for the adherence of the occupational physicians 

to the ECO intervention. 

 

Another limitation was that a relatively high proportion of the participants did not return 1 or 

more of the follow-up questionnaires. At 9 months, the loss to follow-up rate was significantly 

higher in the ECO condition than the CAU condition. Also at 9 months, significantly more 

participants in the ECO condition achieved remission than in the control condition. It might be 

the case that many participants who did not fill out the questionnaire at 9 months were not 

recovered, but it was also possible that the recovered participants did not feel the urge to fill out 

the questionnaires anymore. However, at baseline there were no differences between the 

participants who did or did not fill out the questionnaire at 9 months. Thus, no indications for 

selective dropout could be found in this study. 

 

Furthermore, to achieve a successful RTW, it is important that all relevant stakeholders facilitate 

RTW [39]. A limitation of the ECO intervention was that the employers have no active role in the 

intervention. The cognitions that employees have about not being able to resume work while 

having symptoms is a cognition that employers/managers could also have. This could be one of 

the reasons why there was no effect of the ECO intervention on full RTW. 

 

Generalizability 

A rather large population was screened for eligibility for participation in this study (N=14,615). 

From this population, 10,269 employees did not respond to screening, which might limit the 

generalizability of the findings of this study. It is unknown for what reasons employees did not 

respond. However, the employees who received a screener were on sickness absence for any 

cause and the focus of the study was explained as being on psychiatric symptoms, so it is possible 

that a large proportion of the nonresponders did not respond because they did not fit the 

description of the study. Also, it is possible that they may not have been on sickness absence 

anymore. 
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The participants in this study were mainly sick-listed employees of Dutch nationality, working in 

small- to medium-sized companies whose employer had insurance for the costs of sickness 

absence and sickness guidance. There is no indication that these employees would react 

differently to the intervention than employees from, for example, large companies. However, 

the organization of the sickness guidance in the company might have an effect on the ECO 

intervention. In this study, the sick-listed employees were not always guided by the same 

occupational physician. It might be the case that in larger companies where 1 occupational 

physician gives guidance to all sick-listed employees, the ECO intervention would be better 

guided by the sole occupational physician than the multiple occupational physicians did in this 

study. Continuity and accessibility of the occupational physician are important aspects for 

successful implementation of the ECO intervention. 

 

Conclusions 

To our knowledge, this is the first study to combine an (eHealth) intervention specifically focused 

on RTW and cognitions regarding RTW while still having symptoms for sick-listed employees with 

common mental disorders with a decision aid for the occupational physician. It is promising that 

even though the adherence of the occupational physician to the ECO intervention was not 

optimal, ECO led to a faster first RTW and more remission of common mental disorder 

symptoms. This suggests that the potential of the ECO intervention might be better exploited 

with better continuity in and adherence of occupational physicians. Future research on 

optimizing the benefits of the ECO intervention should focus on improving the involvement of 

the occupational physician throughout the intervention, involving the employer/manager of the 

sick-listed employee, and monitoring the adherence of the occupational physicians to the 

decision aid. 
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Abstract  
Purpose: A blended web-based intervention, “eHealth module embedded in collaborative 

occupational health care” (ECO), aimed at return to work, was developed and found effective in 

sick-listed employees with common mental disorders. In order to establish the feasibility of ECO, 

a process evaluation was conducted.  

Methods: Seven process components were investigated: recruitment, reach, dose delivered, 

dose received, fidelity, satisfaction and context. Quantitative and qualitative methods were used 

to collect data: an online questionnaire for the employees, website data, telephonic interviews 

with occupational physicians (OPs) and observations of the researchers. 

Results: Recruitment was uncomplicated for the employees, but required several steps for the 

OPs. Reach was 100% at the OP level and 76.3% at the employee level. Dose delivered and received 

for OPs: 91.6% received minimally one email message. Dose delivered and received for the 

employees: finishing of the different modules of ECO varied between 13% to 90%. Fidelity: the 

support of the OP to the employee in ECO was lower than anticipated. Satisfaction: both 

employees and OPs were satisfied with the intervention. However, employees reported a need 

for more support in ECO. The context showed that OPs had limited time to support the 

employees and it was impossible for the employee to contact the OP outside their regular 

contacts.  

Conclusion: Feasibility of ECO and satisfaction of employees and OPs with ECO were good. 

Fidelity of OPs was limited. For further implementation in the occupational health setting, 

especially contextual barriers regarding time limitation and accessibility of OPs for employees 

should be addressed.  
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Introduction  
Background 

Long-term sickness absence is a major public health problem in the Western world and leads to 

enormous costs.[1] A large part of the costs of sickness absence is caused by common mental 

disorders.[1,2] In the treatment of sick-listed employees the focus is mostly on symptom 

recovery and return to work is often not addressed.[3,4] However, several studies have shown 

that focusing on symptoms alone is not enough to achieve return to work (RTW).[5,6] Recently, 

a blended web-based intervention focusing on return to work for sick-listed employees with 

common mental disorders was developed and found to be effective, both in terms of return to 

work and in terms of symptom relief, in a Randomized Controlled Trial (RCT) in the occupational 

health setting.[7,8] The intervention “EHealth module embedded in Collaborative Occupational 

health care” (ECO) combines an eHealth intervention for the sick-listed employees with 

monitoring the employees’ progress in mental health and a decision aid for the occupational 

physician (OP).[7,8]  

 

Rationale 

Implementation of ECO in the occupational health setting seems warranted based on the 

findings in the RCT; however, implementation of eHealth interventions in routine practice is 

challenging [9,10] and a blended eHealth intervention guided by OPs is new in the occupational 

health setting. It has been argued that a process evaluation may facilitate the interpretation of 

the results of the RCT and the implementation of the intervention in the future.[11-13] A 

frequently applied framework for process evaluation is developed by Steckler and Linnan, 

containing the following components: recruitment (procedures used to approach participants), 

reach (participation rate), dose delivered (completeness), dose received (exposure), fidelity (the 

extent to which the intervention was delivered as planned) and context.[11] Saunders et al. 

describe how to develop a process-evaluation plan and extend the framework of Steckler and 

Linnan with the component satisfaction.[12]  

 

Objective 

The aim of this study is to perform a process evaluation following the evaluation plan of Saunders 

et al., and to investigate the feasibility of the ECO-intervention in the occupational health setting; 

to report the experiences of the employees and the OPs with the ECO-intervention and to give 

recommendations for further implementation of the ECO-intervention.  
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Methods 
Design 

In this mixed method study, data for this process evaluation were gathered alongside a RCT.[7,8] 

This study was conducted between 2011 and 2013. In this process evaluation seven process 

components were defined: recruitment, reach, dose delivered, dose received, satisfaction, 

fidelity and context.[11-15] Quantitative and qualitative methods were used to collect data on the 

process components: an online questionnaire for the employees at three months, user statistics, 

telephone interviews with OPs and observations of the researchers.  

 

Study population  

Occupational physicians 

In the Netherlands all sick-listed employees have to visit an OP within the first six weeks of 

sickness absence. The participating OPs in the current study were employed by Arbo Vitale (a 

large occupational health service) and GGz Breburg (a large mental health service). In total, 32 

OPs were randomized in the intervention condition of the RCT and received training in the ECO-

intervention. For this process evaluation a selection of OPs was interviewed by telephone in 2012, 

halfway through the inclusion period of the RCT. At that moment 12 OPs had guided or were 

guiding one or more employees in the ECO-intervention. These OPs were asked if they wanted 

to participate in the interview and 11 OPs responded positively.  

 

Sick-listed employees 

The participating employees were sick-listed employees visiting their OP at Arbo Vitale and sick-

listed employees of GGz Breburg visiting their OP. Inclusion criteria and recruitment procedure 

are extensively described elsewhere.[7,8] In total, 220 employees participated in the RCT, of 

which 131 were randomized in the intervention group and 89 in the control group.[8] The 131 

employees in the intervention group were approached for the process evaluation. The 89 

employees in the control group were approached only with respect to their satisfaction with the 

occupational health service and OP in general.  

 

Intervention protocol 

The ECO-intervention is also extensively described in Volker et al.[8] For the purpose of this 

process evaluation, the intervention is summarized here. Figure 1 shows a schematic overview 

of the intervention. The ECO-intervention included two elements: an eHealth module for the 

employees and a decision aid for the OPs.  
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The first element, the eHealth module “Return@Work,” included the following five modules 

(see Figure 1). The content of Return@Work was tailor made to the individual employee, 

depending on the symptoms and cognitions about RTW reported by the employee at the 

assessment questionnaire, therefore the duration of Return@Work varied between six and 

sixteen sessions. Employees were advised to do at least one session per week. The employees 

worked through Return@Work individually, however the OPs were instructed to inquire about 

the employee’s progress in Return@Work in their regular contact with the employees and to 

support the employee if necessary.  

 

The second element of the ECO-intervention is the decision aid by email for the OP. The OPs 

received automated emails that were based on a decision aid with principles of stepped, 

collaborative care. The decision aid supported the OPs in the sickness guidance of the employees 

in the monitoring of symptoms, functioning and RTW. Furthermore, the decision aid gave the OP 

access to a consultant psychiatrist who, if needed, gave consultation advice in case of stagnation 

or problems regarding carrying out the suggestions in the decision aid.[8] The OPs received a 

half day training in the ECO-intervention. In the training, OPs were taught the background and 

content of Return@Work, and were instructed how to guide employees through Return@Work 

and how to work with the decision aid. They were taught the basic principles of problem solving 

treatment and cognitive behavioral therapy and how to apply these principles to guide the 

employee. 

 

If employees agreed to participate in the RCT and were randomized to the intervention group, 

the following procedure was applied. First, the researchers created an account for the employee 

for the eHealth module, Return@Work. Next, the employee received an automatic email 

containing a link to the Return@Work website, a username and a password. When the employee 

logged in to Return@Work he started with an assessment questionnaire, which included 

questions about symptoms, functioning and cognitions about RTW. The OP of the participating 

employee received an automated email after the participant ended the assessment 

questionnaire. The employee was asked for permission to send monitor results from 

Return@Work to the OP. After every six sessions in Return@Work the employee had to fill out 

a monitor questionnaire and the OP received an email based upon this questionnaire containing 

information about the employee’s progress. All employees signed informed consent prior to the 

start of the intervention. The study protocol was approved by the Medical Ethics Committee of 

the University Medical Center Utrecht in the Netherlands in 2011.  
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Figure 1 Overview of the ECO intervention. 
 

Data collection of the process elements 

The intervention evaluated in this process evaluation was implemented in the context of a 

RCT.[7,8] This process evaluation focusses on the ECO-intervention and not on the RCT. When 

possible the process elements will be described at the level of the OP and the employee. 

 

Recruitment  

Recruitment refers to the procedures used to approach participants for the intervention. The 

recruitment of the OPs and employees will be described.  

 

Reach 

Reach is the proportion of the intended audience that participated in the intervention. In the 

present study we defined reach for the OPs as the proportion of OPs that participated in the 

training of the ECO-intervention. We defined reach for the employees as the proportion of 

employees that started Return@Work divided by the number of employees that received an 

account for Return@Work.  
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Dose delivered and received 

Dose delivered is defined as the amount of intended interventions that is actually delivered to 

the participants. Dose received is defined as the extent to which participants actively engaged 

with the intervention. In the current process evaluation we combined dose delivered and 

received and defined this at the OP level as the number of OPs that received email messages 

from the decision aid of the ECO intervention. Dose delivered and received for the employees 

was evaluated by reporting the number of employees that have started and finished the 

different modules of Return@Work. Furthermore, the percentage of employees who discussed 

Return@Work with their OP will also be reported. Part of this information was also reported in 

the article about the effectiveness of the ECO-intervention.[8] 

 

Fidelity 

The process component fidelity refers to the extent to which the intervention was implemented 

and delivered as planned. The fidelity in this study was evaluated by conducting telephone 

interviews with 11 OPs. Prior to the interviews, a topic list was developed that consisted of 

questions related to practical issues, content of email messages, the guidance of the employee 

through the ECO-intervention, adherence of the employees, results of the ECO-intervention and 

eHealth in general. The interviews lasted for about 15-30 minutes, were digitally recorded and 

transcribed verbatim. Furthermore the number of OPs that have contacted the consultant 

psychiatrist was reported. 

 

Satisfaction 

At the level of the OPs during the telephone interviews held with OPs, their satisfaction with the 

ECO-intervention in general, the email messages from the decision aid and the consultant-

psychiatrist were evaluated. The satisfaction of the employees was measured in two ways. First, 

to assess the opinion of the employees about the ECO-intervention, the employees were asked 

to give comments about Return@Work in an online questionnaire three months after baseline. 

In these open-ended questions the employees were asked for positive and negative feedback 

and suggestions for improvement. The answers of the employees were clustered together by 

theme by the researchers. Secondarily, the satisfaction of the participating employees with the 

occupational health service and OP in general was measured three months after baseline with 

the Patient Satisfaction with Occupational Health Questionnaire (PSOHQ) in the ECO-group and 

control group.[16] The questionnaire contains five subscales, namely: being taken seriously as a 

patient, attitude towards occupational health services (OHS), trust and confidentiality, 

expectations and comfort and access.  
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Context 

Context refers to aspects of the environment that may have influenced the implementation of 

the intervention. The process component context was assessed by the telephone interviews 

with the OPs (see fidelity) and by field notes of the researchers during the study, as observations 

about how the context could have influenced the intervention.  

 

Data analysis 

Data from the telephone interviews with the OPs and the answers of the employees to the open-

ended questions were categorized and coded through thematic coding, using the qualitative 

data analysis software program MaxQDA.[17] The data of the PSOHQ was compared between 

the care as usual (CAU) and ECO group using independent t tests. These analyses were 

performed in SPSS.[18] 

 

 

Results 
Recruitment  

OP level. The OPs randomized in the intervention condition were expected to follow a half day 

training the ECO-intervention. All OPs received access to a joint mailbox where the email 

messages from the decision-aid were sent. When an email was sent to the joint mailbox of the 

OPs, the administrative assistant received an email message with the assignment to alert the OP 

at the email message in the joint mailbox.  

Employee level. The employees participating in the RCT and randomized to the intervention 

group received an automated email with a login account for Return@Work.  

 

Reach  

OP level. All OPs who were randomized in the intervention group received training in the ECO-

intervention; this resulted in a dose delivered of 100% for the OPs (32/32).  

Employee level. All 131 employees randomized in the ECO group received an account which 

provided them access to Return@Work, and 100 employees actually started with Return@Work. 

This resulted in a reach of 76.3% (100/131) for the employees.  

 

Dose delivered and received 

OP level. The OPs received an automated email message from the decision aid when the 

participating employee ended the assessment questionnaire in Return@Work, when the 

employee filled out the monitor questionnaire in Return@Work (after six and twelve sessions) 

and when the employee filled out the end questionnaire in Return@Work. In total, four OPs 
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received all four email messages (12.5%), four OPs received three email messages (12.5%), 10 OPs 

received two email messages (31.3%), 11 OPs received one email message (34.4%) and three OPs 

(9.4%) did not receive email messages.  

Employee level. Table 1 presents the dose received and the number of employees that started 

and finished the different modules of Return@Work. The module ‘relapse prevention’ was 

offered to the employees only if they reported that they had (at least partly) returned to their 

work in the meantime. Furthermore, 29% (20/69) of the employees reported at the three-month 

questionnaire that they discussed Return@Work at least once with their OP.  

 

Table 1 Number of employees that started and finished the modules of Return@Work. 
Modules Number of 

employees 
started  

Number of 
employees 
finished  

Introduction and assessment questionnaire 100 90 (90%) 
Psychoeducation 69 65 (94%) 
Cognitions with regard to RTW while having symptoms*  59 33 (56%) 
Pain and fatigue management* 31 28 (90%) 
Problem-solving skills 30 4 (13%) 
Relapse prevention 0 0 

*These modules were not offered to all employees, depending on their scores at the assessment 
questionnaire 
 

Fidelity 

In the training that the OPs received, they were instructed to inquire about the employee’s 

progress in Return@Work at the regular consultations. In the interviews the OPs reported that, 

due to their unawareness of the participation of the employees in Return@Work, they did not 

do this consistently. Several OPs reported that they sometimes did not notice the emails from 

the decision aid in the joint mailbox or that at the time the employee was having the next 

consultation the OP had forgotten that he had received an email about the employee some time 

ago. As described by recruitment, the administrative assistants were ordered to put a remark in 

the record of the employee to alert the OP to an email message from the decision aid in the joint 

mailbox. The OPs reported that the administrative assistants did not do this. In consequence of 

the remarks of the OPs, the researchers adjusted the infrastructure of the ECO-intervention by 

letting the emails from the decision aid also be sent to the direct mailbox of the OPs as well as 

the joint mailbox. Furthermore, the OPs reported that the employees rarely asked questions 

about Return@Work to their OP. During this study the psychiatrist was consulted by only one 

OP. This was lower than expected. In the training of the ECO-intervention the OPs were told that 

they could consult a psychiatrist in case of stagnation. Unfortunately, we do not have 

information about how many employees experienced stagnation.  



Processed on: 3-8-2016Processed on: 3-8-2016Processed on: 3-8-2016Processed on: 3-8-2016

504195-L-bw-Volker504195-L-bw-Volker504195-L-bw-Volker504195-L-bw-Volker

CHAPTER 6 | Process evaluation 

100 | 

Satisfaction 

OP level. In the interviews with the OPs, they reported that, in general, they were satisfied with 

the ECO-intervention. The OPs stated that the email messages from the decision aid supported 

them in the guidance of the employees. They reported that the email messages gave them 

sufficient information and the lay-out was visually attractive. Furthermore, they experienced 

having the opportunity to contact a psychiatrist when necessary as comforting. 

Employee level. The open-ended questions to assess the opinion of the employees about 

Return@Work at the three-month questionnaire were completed by 61 employees. The most 

frequently reported positive aspect of R@W, as reported by the employees, was that it gave 

them more insight and understanding of their problems and symptoms. The information about 

negative and positive thoughts/cognitions of the module ‘cognitions with regard to RTW while 

having symptoms’ was most frequently mentioned as a positive point of Return@Work. Other 

positive aspects mentioned by employees were that they recognize their problems in the texts, 

the focus on return to work, learning problem-solving skills, receiving advice about physical 

complaints and that Return@Work gave food for thought. The most frequently reported 

negative aspect of Return@Work was that there was too little guidance/contact, feedback and 

personal attention. Another frequently mentioned negative aspect was that Return@Work was 

too general or not applicable to their situation or disease/symptoms. Suggestions for 

improvement reported by the employees were more contact (with OP or the researchers), 

sending reminders to continue Return@Work and not repeatedly asking the same questions.  

 

The PSOHQ, measuring the satisfaction of the employee with occupational health service and 

the OP in general, was completed by 89 employees in the intervention group and 63 employees 

of the control group. Table 2 shows the mean scores of the intervention and control group on 

the different scales of the PSOHQ. The control group was significantly more satisfied than the 

intervention group on the following scales: being taken seriously as a patient, expectations and 

attitude of the employee towards the OHS.  

 

Table 2 Results of the Patient Satisfaction with Occupational Health Questionnaire (PSOHQ) (higher scores 
indicate more satisfaction). 

 ECO group 
(N=89) 

Control group 
(N=63) 

P value 

Being taken seriously as a patient  19.7 (4.3) 21.3 (4.4) .03* 
Trust and confidentiality  11.5 (2.2) 12.2 (2.4) .09 
Expectations  9.8 (2.2) 10.7 (2.3) .02* 
Comfort and access  16.5 (3.0) 17.0 (2.4) .26 
Attitude towards the OHS in general 15.6 (4.9) 18.0 (4.8) <.01* 

*Significant at p<.05 
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Context 

In the interviews with the OPs, the OPs reported that they sometimes lost sight of employees. 

This could be caused by the long time between consultations and the transition of employees to 

another OP. Due to a reorganization by Arbo Vitale during this study, some of the sick-listed 

employees were not guided by the same OP all the time, but by different OPs. This was not 

helpful for the adherence of the OPs to the ECO intervention. 

In the interviews with the OPs, they were asked about their opinion of the feasibility of 

Return@Work in the occupational health setting. According to the OPs, the largest obstacle with 

regard to the guidance of the OP of Return@Work was the limited time of the OP caused by the 

low frequency and the short duration of the consultations. An observation of the researchers 

during the conduct of the study was that it was not possible for employees to contact their OP 

themselves by telephone outside their regular consultations. This could have caused difficulty 

when an employee struggled with a module in Return@Work and wanted to ask the OP for 

advice. During the interviews, one OP suggested using email to support and guide the employee 

between the regular consultations to increase the contact between the OP and employee. 

Finally, this study was conducted in a population in which most of the employees were working 

in small- to medium-sized companies. Those companies had insurance for the costs of sickness 

absence and sickness guidance by the OHS that implemented the ECO-intervention, and 

therefore their motivation for RTW of their employees might have been lower compared to 

other employers. 

 

 

Discussion 
The aim of this study was to investigate the feasibility of the blended eHealth intervention, ECO, 

in the occupational health setting, to report the experiences of the employees and the OPs with 

the ECO-intervention and to give recommendations for further implementation of the ECO-

intervention. The overall results showed that in general the employees and OPs were satisfied 

with the intervention and the intervention is feasible, however several points could be improved.  

 

In this process evaluation, seven process components were defined. The results of the process 

components, recruitment and reach, were influenced by the fact that the intervention was 

implemented during an RCT. The employees could receive Return@Work only if they were 

willing to participate in a RCT. The requirements of participating in a RCT could have inhibited 

employees from participating. Furthermore, the training for the OPs in the ECO-intervention was 

obligatory, which resulted in a reach of 100%. However, it is possible that the participating OPs 

were not really motivated to work with the ECO-intervention, and this could be an explanation 



Processed on: 3-8-2016Processed on: 3-8-2016Processed on: 3-8-2016Processed on: 3-8-2016

504195-L-bw-Volker504195-L-bw-Volker504195-L-bw-Volker504195-L-bw-Volker

CHAPTER 6 | Process evaluation 

102 | 

for the lower OP adherence. It might be interesting for further research to examine the barriers 

and facilitators for engaging and recruiting OPs for eHealth interventions. 

The results of the process components dose delivered and received showed comparable 

adherence of the employees as in other eHealth interventions.[13,19] However, the adherence 

of the employee to the intervention was not optimal. A considerable number of employees did 

not finish the modules ‘cognitions with regard to RTW while having symptoms’ and ‘problem-

solving skills’. This could have been caused by the fact that these modules were relatively long 

(respectively four and six sessions) and that the employee could not skip sessions. Another 

explanation could be that these were the most difficult modules of Return@Work, where the 

employee might have needed help from the OP, which was provided in only approximately 30% 

of cases. The module ‘relapse prevention’ was offered only to the employees who finished the 

module ‘problem-solving skills’, and who had (partly) returned to work at that moment. As a 

consequence, a maximum of four employees may have been offered the module ‘relapse 

prevention’ and eventually none of them started it. Another explanation for the low number of 

employees that started this module may be that they did not feel the need for relapse prevention 

as they were already in the process of returning to work. This is unfortunate because employees 

with common mental disorders are at increased risk for recurrent sickness absence and relapse 

prevention could avoid this.[20,21] Future research may have to pay special attention to the 

question of how and when relapse prevention should be offered to employees in order to make 

it attractive and relevant for them to adhere to.  

 

Furthermore, the results on the process component fidelity showed that the support of the OP 

to the employee in the ECO-intervention was low. It is likely that with more support of the OP, 

the adherence of the employee to the ECO-intervention could be improved. Thereby maybe also 

the effectiveness of the ECO-intervention could be improved because eHealth interventions are 

more effective when they are delivered with human support.[22] A recent study on the role of 

support in Internet-based problem solving treatment (PST) for symptoms of anxiety and/or 

depression underscored the importance of structural support in Internet-based 

interventions.[23] The interviews with the OPs showed that their low involvement in the ECO-

intervention was mainly due to the fact that they often were not aware that their employee was 

participating in the ECO-intervention. This was caused by several reasons. First, as a consequence 

of the design of the RCT, whereby the recruitment of participants was done by the researchers, 

the OP was informed about the participation of the employee only when the participant ended 

the assessment questionnaire in Return@Work. Second, the administrative assistants had to 

alert the OPs at new email messages in the joint mailbox; this could have caused role-ambiguity 

by the OPs with the result that they did not feel responsible for being alert at new email-
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messages. However, halfway through the study the email messages were sent to the OPs directly 

and still a lot of OPs did not discuss Return@Work with the employees. At last, the unawareness 

of the OPs could also be a consequence of the fact that the number of employees per OP that 

participated in the ECO-intervention was low, causing little alertness of the OP to the email 

messages. It is expected that if in routine practice the recruitment of participants will be done 

by the professionals that deliver and guide the intervention, the involvement of the professionals 

will automatically be better.  

 

The results of the process component satisfaction showed that the OPs and employees were 

satisfied with ECO-intervention, however the employees reported that they had need for more 

support. The results on the PSOHQ, measuring the satisfaction of the employee with the 

occupational health service and OP, showed that participants in the control group of the RCT 

(receiving care as usual) were significantly more satisfied than those in the intervention group. 

The dissatisfaction of the employees in the intervention group with the lack of support of the OP 

could be an explanation for the lower scores on the PSOHQ. As described above, the support of 

the OPs was not optimal and could be improved. However, as described by the fidelity and 

context of the study, the OPs have limited time to support the employees and it is unsure if the 

regular contacts with the OP are sufficient to support the employees with Return@Work. This 

could be an important barrier for successful implementation of the ECO-intervention in routine 

practice. When implementing ECO in the occupational health setting, it is recommended to 

facilitate the opportunity for the employee to contact the OP, for example by email, outside their 

regular contacts. Besides, it could be worthwhile to explore the possibilities of studying and 

implementing the ECO-intervention in other settings, for example primary care.  

Finally, in the process component context, it is described that the employers did not have a role 

in the implementation and intervention in this study. To achieve a successful RTW it is important 

that all relevant stakeholders facilitate RTW.[24] Perhaps, the implementation and effectiveness 

of the ECO-intervention could be improved by involving the employers.  

 

Strengths and limitations 

A strength of this process evaluation is the use of a systematic theoretical framework to report 

about the several process elements.[12] Another strength is the combination of both qualitative 

and quantitative data from employees, OPs and the researchers; this gave a detailed view of the 

feasibility of the ECO-intervention. Finally, the findings from this process evaluation might be 

useful for several stakeholders when implementing the ECO-intervention.  

A limitation of this study is that the interviews with the OPs were conducted halfway through 

the inclusion period of the RCT; as a consequence the OPs did not have much experience with 
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the ECO-intervention yet. Another limitation is that the opinions of the employees were collected 

with an open-ended online questionnaire instead of interviews. Interviews had given the 

opportunity to deepen the information on some themes.  

 

Implications for research and practice 

There is a growing emphasis on the importance of including a process evaluation as part of a 

RCT.[15] We recommend future research on the effectiveness of (eHealth) interventions to 

perform a process evaluation, because this could narrow the gap between the results of the RCT 

and implementation in routine practice. When performing a process evaluation it is desirable to 

use a theoretical framework approach. We used the process components from the framework 

of Steckler and Linnan [11], however there are a number of domains that can be examined and 

work is this area is growing.[15] For example, the reviews of Durlak and DuPre and Wierenga et 

al. both present a summary of different process components and definitions that have been used 

across process evaluation studies.[15,25]  

The results of the RCT of the ECO-intervention showed that ECO led to a faster first RTW and 

more remission of CMD symptoms 9 months after baseline than CAU.[8] However, no significant 

effects were found for time to full RTW and remission of symptoms did not persist until 12 

months after baseline. This process evaluation showed that the adherence of the employees to 

the eHealth module, Return@Work, was not optimal and the support of the OP to the 

employees was lower than anticipated. This indicates that the effectiveness of the ECO-

intervention could be further improved. When implementing the ECO-intervention into practice 

it is recommended to put effort into exploring solutions for improving the adherence of the 

employees and the support of the OPs.  

Finally, literature shows the importance of providing multiple types of supports to stimulate the 

implementation of innovations.[26] During the implementation of the ECO-intervention the 

focus was primarily on training and tools (i.e. a manual for the OPs). When implementing ECO it 

might be helpful to focus on other types of support for example, supervision sessions.  

 

Conclusion 

This process evaluation of the ECO-intervention showed that the intervention seems feasible for 

further implementation in the occupational health setting, although some barriers need to be 

addressed. First, the support for the employees by the OPs needs to be facilitated; this could 

improve the adherence of the employees to and the effectiveness of the ECO-intervention. 

Second, the involvement of the OPs by the intervention needs to be improved and a solution has 

to be found for the limited time of the OPs.  
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A possible solution for both barriers could be extra (telephone) consultations with the OP or the 

opportunity to contact the OP by email. Because of the feasibility of the ECO-intervention, the 

satisfaction of the employees and OPs with the ECO-intervention and the positive results of the 

ECO-intervention on return to work and remission of symptoms[8], the authors recommend to 

put effort into exploring solutions for the barriers and examining the effectiveness of the ECO-

intervention in other settings.  
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Abstract 
Introduction: Mental disorders are a leading cause of sickness absence and result in substantial 

productivity losses. Treatments for mental disorders are available, but do not automatically 

reduce sickness absence. To improve occupational outcomes it is also important to pay attention 

to return to work during treatment.  

Objective: This study was set out to evaluate the economic costs and benefits of a guided 

eHealth intervention encouraging sick-listed employees to make an early return to work. 

Methods: The economic evaluation was conducted alongside a cluster-randomised trial 

targeting employees sick-listed between 4 and 26 weeks with common mental disorders visiting 

their occupational physician (OP). The OPs working in the same region were clustered and 

randomised in two parallel groups: the experimental return to work group (ECO) and a care as 

usual (CAU) group. Employees in the ECO group received an eHealth module aimed at changing 

cognitions regarding return to work, while the OPs were supported by a decision aid for 

treatment and referral options. Online self-reported data were collected from the employees in 

the ECO group (N=131) and CAU group (N=89) at baseline and after 3, 6, 9 and 12 months. 

Outcomes were the number of days absent, resource use, and quality adjusted life years (QALYs) 

gained. The trial data were analysed to assess the incremental monetary net-benefits, the return 

on investment and break-even points as seen from the perspective of the employer, employee 

and health care financier, respectively. Sensitivity analyses were conducted to address 

uncertainty in the data.  

Results: The intervention costs, at €300 per sick-listed employee, were more than recouped 

within a year. From the employer’s perspective, the incremental net-benefits were €3,187 per 

employee over a single year, representing a return of investment of €11 per invested Euro, with 

a break-even point at six months. The economic case was also favourable from the perspective 

of an employee, in part because an early return to work is beneficial in terms of QALY health 

gains. However, the intervention involves more costs than benefits as seen from a health service 

financier perspective, costing as much as €213 per employee in a year. 

Conclusions: The data suggest that the ECO intervention offers good value for money for 

virtually all stakeholders involved, because initial investments were more than recouped within 

a single year, but the wide 95% confidence intervals require careful interpretation.   

Trial registration: Netherlands Trial Register NTR2108 
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Introduction  
Long-term sickness absence has a significant economic impact, largely due to the substantial 

productivity losses.[1, 2] Mental disorders are a leading cause of sickness absence,[3-6] which is 

not without economic ramifications.[7] Common mental disorders, specifically depression and 

anxiety, are the most prevalent in the workforce.[8] 

 

For the treatment of common mental disorders a range of psychological and pharmaceutical 

interventions have been shown to be effective and cost-effective.[9, 10] However, symptomatic 

recovery does not automatically reduce sickness absence.[10-12] To improve occupational 

outcomes it is also important to pay attention to return to work during treatment.  

 

In the Netherlands, occupational physicians (OPs) provide sickness guidance.[13] A guideline has 

been developed to suggest directions to OPs to better assist employees with mental health 

problems in the return to work process. According to this guideline, the OPs need to closely 

monitor both the mental health problems and the level of functioning. When recovery is slow or 

hampered, they can consult or refer to a psychiatrist, a psychologist or a social worker.[14] A 

study of Rebergen and colleagues suggested that better adherence to the guideline is associated 

with earlier return to work.[15] However, in practice, adherence appears to be far from 

optimal,[16, 17] and there is often a lack of cooperation between the OPs and treatment 

providers in the mental health sector. Several attempts have been made to bridge this gap. One 

study about the effect of psychiatric consultation for OPs assisting sick-listed employees did 

provide results in terms of earlier return to work.[18] However, this study was small. Another 

study evaluating active treatment by an OP within a collaborative care arrangement did improve 

depressive symptoms, but failed to speed up return to work.[19] It appeared that OPs need 

support in helping sick-listed employees change their attitude towards resuming work and 

should monitor symptom improvement and work performance in a more systematic manner.  

 

To overcome these problems and to better manage the return to work of sick-listed employees 

with common mental disorders, the “E-health module embedded in Collaborative Occupational 

health care” (ECO) intervention was developed. The ECO intervention was designed to promote 

return to work by improving work functioning in employees, providing a decision aid for the OP 

who gives guidance to the employee, and by including the opportunity for psychiatric 

consultation to the OP.[20] 

 

The results of a recent trial showed that ECO led to an earlier first return to work than usual care 

(mean duration of 77 days in the ECO group versus 50 days in the CAU group) and higher 
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remission rates of common mental disorder after 9 months in a group of sick-listed employees 

with common mental disorders.[21] 

 

Taking the economic perspective, we expect that the ECO intervention is cost-effective as seen 

from the employer’s viewpoint, because ECO is a low cost self-help intervention with a limited 

amount of support from the OP and appears to be effective in reducing absenteeism. There is 

less certainty how cost-effective the intervention would be as seen from the perspective of the 

sick-listed employees and the health care financier (i.e. health care insurance company in the 

Dutch context). Therefore, this study conducts a costs-benefit analysis of the ECO-intervention 

from all three stakeholders’ viewpoints, and combines these in an overarching societal 

perspective. These analyses are important because very few trial-based economic evaluations 

have been conducted with regard to return-to-work interventions for sick-listed employees with 

common mental disorders.[12, 22]   

 

 

Methods 
Study design 

The ECO-study was designed as a 2-armed cluster randomised controlled trial, with 

randomisation at the level of the OP and sick-listed employees either randomised to usual care 

or usual care plus the ECO-intervention. The Netherlands Organization for Health Research and 

Development funded the study (grant number 171002403 ZonMw Doelmatigheid) together with 

Achmea, a Dutch insurance company. The Medical Ethics Committee of the University Medical 

Center Utrecht approved the study protocol in 2011, and the trial was registered at the 

Netherlands Trial Register (NTR) under number 2108. The design of the study is described in 

detail elsewhere.[20, 21] Here, we provide a brief summary of the main characteristics and focus 

on the economic aspects. 

 

Randomisation 

To prevent contamination cluster randomisation took place at the level of the OPs working in 

the same region across a total of twelve regions. An independent statistician randomised six 

regions to the ECO condition and the remainder to the control condition using computer-

generated randomisation. Since the OPs had to offer the intervention, they could not be blinded 

for randomisation. 
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Participants 

Participants were recruited from all-cause sick-listed employees working at small-sized and 

medium-sized companies in the Netherlands who visited an OP. To be eligible for inclusion the 

employees had to be at least 18 years of age and on sickness absence between 4 and 26 weeks. 

In addition, they needed to have a score 10 on either the depression or the somatization scale 

of the Patient Health Questionnaire (PHQ-9),[23, 24] or the Generalized Anxiety Disorder 

questionnaire (GAD-7).[25] Exclusion criteria were (1) poor command of the Dutch language, (2) 

pregnancy, (3) not having access to the Internet, (4) being involved in a legal action against the 

employer. 

 

Procedure 

Initially 12 regions where randomised to either CAU (6 regions with 30 OPs) or ECO (6 regions 

with 32 OPs). Within the cluster of CAU regions 5,875 sick-listed employees were screened for 

eligibility resulting in 326 screen-positives. In the cluster of ECO regions, 537 screen-positives 

were obtained from 8740 sick-listed employees. Next, 89 and 131 consenting participants were 

randomised to CAU and ECO, respectively. The unequal distribution of participants over the 

conditions was due to cluster randomisation. Participants received measurements at baseline 

and at 3, 6, 9 and 12 months, which amounted to dropout in both conditions (see figure 1).  

 

Intervention  

ECO consists of 2 components: (1) the eHealth module Return@Work for the employee and (2) 

an email-based decision-aid to support the OP. Return@Work is aimed at improving the self-

efficacy of employees and promoting the employee’s intention to return to work. Recent studies 

have shown that these factors are predictors of actual work resumption.[26-28] The decision-aid 

provides the OPs with advice regarding treatment and referral options based on the employee’s 

outcome monitoring in Return@Work.  

 

The eHealth module starts with an assessment questionnaire. Depending on the results of the 

questionnaire regarding symptoms and cognitions about return to work of the individual 

employee, Return@Work presented specific modules and sessions. As a consequence, the 

amount of modules and sessions offered to the employees differed. In total, Return@Work 

included 5 modules composed of 16 sessions, covering: 1) psycho-education, 2) cognitions 

regarding return to work while having symptoms (based on principles of cognitive behavioural 

therapy), 3) problem solving skills, 4) pain and fatigue management and reactivation, and 5) 

relapse prevention. The employees went through the modules independently, but had the 

possibility to discuss Return@Work modules and assignments with the OP. The OPs were 
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requested to inquire about the employee’s progress in the eHealth module and to provide 

support if necessary during their regular face-to-face contacts with the employee. Periodic visits 

between the employee and the OP are part of the guidelines of the Dutch Board for Occupational 

Medicine (NVAB),[14] which all OPs were required to adhere.  

 

Sick-listed employees 
assessed for eligibility 

by screening
n = 8740

Positive 
screener
n = 326

Excluded:
- No second informed consent N = 208
- Full RTW expected at short time N = 33
- Not employed anymore N = 28
- Could not be contacted N = 22
- Not on sickness absence anymore N = 27
- Sickness absence > 26 weeks N = 19
- Incomplete inclusion procedure N = 15
- Language problems N = 15
- Legal involvement against employer N = 14
- Other exclusion criteria N = 25

Excluded:
- Nonresponse screening N = 6108
- Refusal to participate N = 865
- Negative screener N = 830
- Not on sickness absence N = 392
- Other reasons N = 8

Participants included
n = 89

Participants included
n = 131

Retained at 3 months
n = 65

Retained at 3 months
n = 90

Lost to follow-up T1
n = 24

Lost to follow-up T1
n = 41

Retained at 6 months
n = 69

Retained at 6 months
n = 88

Lost to follow-up T2
n = 20

Lost to follow-up T2
n = 43

Retained at 9 months
n = 73

Retained at 9 months
n = 61

Lost to follow-up T3
n = 58

Lost to follow-up T3
n = 28

Retained at 12 months
n = 56

Lost to follow-up T4
n = 33

Retained at 12 months
n = 72

Lost to follow-up T4
n = 59

Excluded:
- No second informed consent N = 116
- Full RTW expected at short time N = 26
- Not employed anymore N = 16
- Could not be contacted N = 16
- Not on sickness absence anymore N = 11
- Sickness absence > 26 weeks N = 15
- Incomplete inclusion procedure N = 11
- Language problems N = 6
- Legal involvement against employer N = 6
- Other exclusion criteria N = 14

Excluded:
- Nonresponse screening N = 4161
- Refusal to participate N = 582
- Negative screener N = 539
- Not on sickness absence N = 264
- Other reasons N = 3

Sick-listed employees 
assessed for eligibility 

by screening
n = 5875

Positive 
screener
n = 537

Randomization:
62 Ops attached to 

12 occupational health regions 

CAU
30 Ops
(6 clusters of occupational health regions)

ECO
32 Ops
(6 clusters of occupational health regions)

Figure 1 Flowchart of the clusters and participants  
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Besides the modules, Return@Work also contained a monitor of functioning and symptoms on 

a regular basis. This monitor was used for the second component of ECO, a decision aid to 

support OPs in the sickness guidance of employees. Based on the outcomes of the monitor in 

Return@Work the OPs received automated email messages with advice for next steps in 

collaborative care. In addition, the decision aid gave OPs the option to consult a psychiatrist in 

case insufficient progress was made. The OPs in the experimental condition received a 4-hour 

training about ECO. 

 

In the control condition the employees received usual sickness guidance. The guidelines of the 

NVAB were used as a protocol.[14] As there is a lack of adherence to the guidelines,[16,17] actual 

care was assessed with a questionnaire by all of the participating employees. 

 

Outcome measures 

Participants filled in the Medical Technology Assessment Cost Questionnaire for Psychiatry (TiC-

P),[29] which amongst health care use also measures absenteeism from work, which is the main 

outcome variable of this study. The TiC-P is based on self-report and to crosscheck the number 

of work days lost to absenteeism we compared the self-reports with administrative data (see 

Sensitivity Analysis below). Total follow-up time was 12 months with measurements at baseline 

and after 3, 6, 9 and 12 months. Finally, health gains in terms of quality adjusted life years (QALYs) 

were assessed using the EuroQoL-5D-3L,[30] with the Dutch tariff.[31] 

 

Resource use and costing 

Cost data were collected using the TiC-P, including (1) direct medical costs, including the costs of 

medication, (2) direct non-medical costs (patients’ out-of-pocket costs for trips to health 

services), (3) costs stemming from productivity losses owing to absenteeism and presenteeism, 

and (4) costs that occurred in the domestic realm (help for housekeeping from family, friends or 

hired people).  

 

Computation of costs 

The set costs of the ECO-intervention are €300 per user, which is its current (post trial) rate. 

Direct medical costs are limited to mental health service use. The medical costs were computed 

by multiplying the number of health service units (sessions, visits, hospital days) with their 

standard full economic cost price.[32] Only medication costs for mental problems were included 

in the economic analysis. For every type of drug (e.g. antidepressants, benzodiazepines, 

antipsychotics, problems sleeping) an average cost price was calculated based on the cost prices 

per standard daily dose of three drugs most often prescribed to the participants as reported in 
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the Pharmaceutical Compass,[33] while taking into account the GP’s prescription costs, the 

pharmacist’s dispensing costs and the pharmacist’s claw back as per the guideline for cost 

computations in health care.[32] 

 

The direct non-medical costs consisted of the travel costs that participants had to make to visit 

OPs and health services. These costs were calculated as the average distance to the specific 

health service provider multiplied by the costs per km (€0.21) plus parking costs (€3.11) per hour. 

To the direct non-medical costs we added the costs in the domestic realm, computed by 

multiplying €12.96 by the number of hours that others (family and friends) took over cleaning 

and running domestic errands. 

 

In the Netherlands QALY health gains are valued at €50,000 per QALY with a range between 

€20,000 and €80,000.[34] We used the conservative threshold of €20,000 for our analysis.  

 

Productivity losses comprised the costs of lost workdays due to absenteeism and the costs of 

inefficiency while at work (presenteeism). We used the human capital method to value the 

productivity costs.[35] In the case of absenteeism, this method multiplies the number of days 

absent by the gender and age-specific average gross wages per employee, as per the Dutch 

guideline for health economic evaluation.[32] To assess the costs of presenteeism we used the 

number of days actually worked when ill multiplied by a self-reported inefficiency score. This 

score ranged from 0 (as effective as in good health) to 1 (totally ineffective). Again, the gender 

and age-specific average gross wages were used to compute the costs of presenteeism.  

 

Analyses 

Following recommendations from the CONSORT and CHEERS statements,[36-38] analyses were 

conducted in agreement with the intention to treat principle. Therefore all participants as 

randomised were retained in the analysis and missing observations due to dropout were 

imputed. For imputation we used both the estimation-maximisation (EM) algorithm as 

implemented in SPSS for the main analysis, and regression imputation (RI) as implemented in 

Stata for the sensitivity analysis (see below). In both imputation strategies we used predictors 

of outcomes (costs and QALYs) and predictors of dropout (age, gender, partner status, country 

of birth, number of work loss days). Predictors of the outcomes were included to increase 

precision in the imputed values, predictors of dropout were incorporated to tackle selection-

bias, if any, and to meet the missing at random (MAR) assumption underlying most imputation 

techniques.  
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The economic evaluation was conducted as an incremental cost-benefit analysis, because the 

primary outcome (duration of sick leave) could directly be expressed in terms of monetary 

benefits. The costs and benefits were calculated at baseline, 3, 6, 9 and 12 months in the ECO and 

CAU conditions. The costs in the intermediate months were linearly interpolated. This allowed 

mapping the monthly cash flows of costs and benefits over the full 12-month period. The cash 

flows were computed from four perspectives: (1) the employer’s perspective focussing on the 

net-benefits from greater productivity via lesser absenteeism and lesser presenteeism; (2) the 

health care perspective focussing on the direct medical costs due to health service use, including 

the costs of medication, (3) the employee’s perspective focussing on QALY health gains, fewer 

out-of-pockets costs and fewer costs in de domestic realm. Finally, we included a societal 

perspective, including all costs and benefits, regardless of who incurs costs or receives benefits. 

 

The monthly cash flows were used to compute the cumulative costs and cumulative monetary 

benefits over the full twelve months. Incremental costs, incremental benefits and incremental 

net-benefits were obtained by comparing ECO-intervention with CAU. These are the main 

outcomes of the economic analysis alongside metrics such as the break-even point and the 

return on investment (ROI).  

 

For statistical analysis we relied on non-parametric bootstrapping (2,500 replications) since costs 

are non-normally distributed. Statistics such as mean costs, 95% confidence intervals, standard 

errors and p-values are all based on non-parametric bootstrapping to increase the robustness of 

our findings. The data were analysed in SPSS (version 22) and Stata (version 13.1). 

 

Sensitivity analysis 

The main analysis (using the overarching societal perspective and based on EM imputation) was 

repeated three times in a series of sensitivity analyses. Firstly, the analysis was conducted again, 

but now based on regression imputation (RI) to assess the robustness of the findings under a 

different imputation technique. Secondly, we crosschecked the self-reported absenteeism 

against administrative data derived from the registers of the occupational health service or the 

employer, because the main analysis was based on self-reports and some recall bias 

(underreporting) could have occurred. Finally, we recalculated the incremental net-benefits after 

trimming the highest 5% of total cumulative costs per employee, because the participants with 

the extremely high costs were only a small minority but may have exercised a disproportional 

influence on the cost estimates and pushed outcomes to a more favourable outcomes for the 

ECO intervention. By excluding these participants, primarily from the CAU condition, the net-

benefits were re-estimated but now under conservative assumptions.  
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Results 
Sample characteristics and baseline costs 

Baseline characteristics of the sample (including baseline costs) are presented in table 1. The 

mean age of the 220 participants was 44 years and 59% was women. No important differences 

were observed at baseline in demographic characteristics and quality of life, but baseline costs 

were somewhat higher in the ECO condition, suggesting that the ECO group had a slightly 

disadvantageous start. We will return to this issue in the Discussion. As described by Volker and 

colleagues,[21] job characteristics and sickness absence duration at baseline were also 

comparable between the intervention condition and control condition, indicating that the 

randomisation was generally well balanced.  

 

Table 1 Baseline characteristics in the care as usual (CAU) and the ECO intervention group  
 CAU (n=89) ECO (n=131) 
Age, mean (SD) 45.5 (10.7) 43.3 (9.5) 
Female, N (%) 53 (59.6) 77 (58.8) 
Married/living together, N (%) 62 (69.7) 91 (69.5) 
Educational level, N (%) 
   Low 
   Average 
   High 
Country of birth: The Netherlands, N (%) 
 
Direct medical costs, mean (SD) 

 
32 (36.0) 
31 (34.8) 
26 (29.2) 
83 (93.3) 
 
645 (58) 

 
48 (36.6) 
47 (35.9) 
36 (27.5) 
123 (93.9) 
 
602 (49) 

Direct non-medical costs, mean (SD) 35 (2) 33 (2) 
Absenteeism, mean (SD) 
Presenteeism, mean (SD)  
Costs in the domestic realm, mean (SD) 
Medication, mean (SD) 

2850 (146) 
34 (16) 
143 (26) 
8 (2) 

3078 (125) 
20 (14) 
133 (20) 
12 (3) 

Total costs, mean (SD) 3716 (154) 3879 (141) 
 
Quality of life, mean (SD) 

 
0.57 (0.027) 

 
0.54 (0.024) 

 

Loss to follow-up 

The measurements at 3, 6, 9 and 12 months were completed by 155 (70.5%), 157 (71.4%), 134 

(60.9%) and 128 (58.2%) of the participants. The dropout rate over the 12-month trial period was 

higher in the ECO condition (45.0%) than the control condition (37.1%), but this difference was 

statistically insignificant ( 2=1.38; df=1; p=0.240). As indicated, we looked for variables that 

predict dropout and included these as predictors in the EM and IR imputations. This was done to 

counter selection-bias (if any) and to better meet the MAR assumption underpinning the 

imputation strategies.  
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Costs and QALYs at 3, 6, 9 and 12 months 

The next step of the cost benefit analyses was to ascertain costs and quality of life at the follow-

up measurements (Table 2). Cost differences were highest for absenteeism. At 12 months all the 

cost differences were statistically significant and in favour of the ECO-condition. The total costs 

difference at the 12 month follow-up amounted to €919 (SE=205; z=4.48; p<0.001), mainly due to 

reduced absenteeism.  

 

Table 2 Average monthly costs in the care as usual (CAU) and the ECO intervention group at 3, 6, 9 and 12 
months (in 2011 Euro)1, 2 
 3 months 6 months 9 months 12 months 
Direct medical costs     
CAU 474 298 383 296 
ECO 460 473 311 144 
Cost difference 14 -175 71 153 
Direct non-medical costs     
CAU 135 74 102 98 
ECO 104 89 67 45 
Cost difference 31 -15 35 53 
Productivity losses     
Absenteeism     
CAU 2120 1699 1276 1118 
ECO 1887 1264 725 572 
Cost difference 233 435 551 546 
Presenteeism     
CAU 166 233 269 493 
ECO 357 408 322 325 
Cost difference -191 -175 -53 168 
Total costs     
CAU 2895 2305 2029 2005 
ECO 2808 2234 1425 1085 
Cost difference 87 70 605 919 
Quality of life (utility)     
CAU  0.65 0.68 0.68 0.73 
ECO 0.65 0.72 0.76 0.77 
Difference in utilities 0 0.04 0.08 0.04 

1 Between-group differences in italics are statistically significant at p<0.05.  
2 Numbers may not add due to rounding 
 

Cost-benefit analysis: employer’s perspective 

For the employer’s perspective only the intervention costs and costs stemming from 

absenteeism and presenteeism were included, thus assuming that the employer would be 

interested to know the pay out of this investment when paying for the intervention. Cumulated 

over the 12-months period the incremental benefits were €3,487 in favour of the ECO condition 

(Bootstrapped 95% CI= -418~7,390; SE=1,992; z=1.75; p=0.080), which was mainly due to a larger 
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reduction in absenteeism over 12 months compared to care as usual (bootstrapped M=4,291; 95% 

CI= 290~8,292; SE=2,041; z=2.10; p=0.036). Next, we calculated incremental net-benefits, by 

subtracting the intervention costs (€300) from the incremental benefits. As shown in table 3 the 

incremental net-benefits over twelve months were €3,187 per employee in favour of the ECO 

condition, but there is significant uncertainty in the estimate (Bootstrapped 95% CI=-656~7,029; 

SE=1,961; z=1.63; p=0.104). We return to this issue in the Discussion. The break-even point for the 

employer, the moment in time where the investment of €300 is recouped, is around six months. 

The return of investment (ROI) is 3,187 / 300 = 10.62, indicating that for every euro invested the 

pay-out is €10.62. 

 

Cost-benefit analysis: health care payer’s perspective 

For the perspective of the health care financier (in the Netherlands: health care insurers) we 

looked at the direct medical costs including the costs for medication. We computed the monthly 

cash flows and compared these between the ECO and CAU conditions as before. The cumulative 

costs over twelve months were more or less the same for each condition with a small difference 

of €87 in favour of the ECO condition. Assuming that the health insurer would pay for the 

intervention, the intervention costs of €300 have to be subtracted from these benefits in order 

to obtain the net-benefits. This generated a negative value of €213, implying that the ECO-

intervention is not cost saving from a health care insurer’s perspective (bootstrapped 95% CI=-

1,384~959; SE=598; z=-0.36; p=0.722). 

 

Cost-benefit analysis: employee’s perspective 

Employee’s costs and benefits included direct non-medical costs (i.e. the patient’s out-of-pocket 

costs and costs in the domestic realm) and QALY health gains. Cumulated over twelve months 

the incremental benefits for the ECO group were €263 regarding non-medical costs and €696 due 

to QALY gains (0.035*€20,000). When solely focussing on the employee’s out-of-pocket costs, 

then the incremental net-benefits of €263 are close the interventions cost of €300, but this break-

even is surrounded by uncertainty (bootstrapped M=-37; 95% CI= -403~330; SE=187; z=-0.20; 

p=0.845). The benefits increase to a total of €959 when including the value of QALY gains. Then 

the incremental net-benefits become €959-€300= 659, which is again surrounded by uncertainty 

(bootstrapped 95% CI=287~1,031; SE=190; z=3.47; p=0.001). 
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Table 3 Monthly per patient costs in the care as usual (CAU) and the ECO intervention group from an 
employer’s perspective (in 2011 Euro)  
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Cost-benefit analysis: societal perspective 

For the societal perspective we only included real economy euros, thus ignoring the value of 

QALY gains. The difference between conditions of the cumulative benefits was €29,822-

€25,985=€3,837 in favour of the intervention condition (bootstrapped 95% CI=-541~8,216; 

SE=2,233; z=1.72; p=0.086). Subtraction of the intervention costs of €300 yielded incremental net-

benefits from a social perspective of €3,537 (bootstrapped 95% CI= -875~7,950; SE=2,222; z=1.57; 

p=0.116). Break-even was achieved at seven months and the return on investment was 

3537/300=11,8.  

 

Sensitivity analyses 

For the main analysis we used EM imputation; now we recomputed the estimates under 

regression imputation (RI). Taking the societal perspective, the incremental net-benefits became 

€3,423 (Bootstrapped 95% CI= -921~7,767; SE=2,216; z=1.54; p=0.122), which is close to the EM-

based analysis where the incremental net-benefits were estimated at a mean of €3,537.  

 

The incremental net-benefits in the main analyses were dominated by the costs offsets due to 

reduced absenteeism, but these were based on self-reported data. Crosschecking the self-

reported data against administrative data derived from the registers of the occupational health 

service or employer showed that the self-report data were more conservative than the estimates 

based on administrative data (72 work days absent based on self-reported data versus an 

average of 101 work days absent based on administrative data). When basing the analysis on 

administrative data, the total cumulative incremental net-benefits became €5,758 (Bootstrapped 

95% CI=-3,569~15,085; SE=4,759; z=1.21; p=0.226), which is higher by a factor 1.63 than the 

corresponding estimate presented in the main analysis. The main analysis thus represents a safer 

(lower) estimate.  

Finally, we repeated the main analysis by replacing the total costs of the respondents with the 

top 5% highest total costs due to absenteeism by the highest amount witnessed in the other 95% 

respondents. The top 5% outliers were mainly situated in the CAU condition, raising the average 

costs for this group. The incremental net-benefits based on the trimmed costs dropped from 

€3,537 to €2,928 (SE 95% CI= -1,143~7,000; SE=2,077; z=1.41; p=0.159), which can be regarded as a 

more conservative lower bound.  
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Discussion 
Principal findings 

This study was set out to evaluate the cost-effectiveness of an intervention that encourages sick-

listed employees with common mental disorders to make an early return to their work. The 

economic evaluation was conducted as an incremental cost-benefit analysis and reports on the 

incremental cost to benefit ratio, the return on investment, the break-even point, and the 

incremental monetary net-benefits, as customary seen in business cases and investment 

appraisals. These metrics were computed from various perspectives, such as the employer’s 

perspective, and those of the employee and the health care financier. The main findings can now 

be summarised as follows: 

Taking the employer’s perspective, the focus of the economic evaluation was placed on the 

intervention costs and changes in productivity owing to changes in absenteeism and 

presenteeism. Assuming that the employer would make the investment in the ECO-

intervention of €300 per employee, the incremental net-benefits were €3,187 per employee 

over a year. This was equivalent to a return on investment of €11 per invested Euro. Benefits 

were largely stemming from reduced absenteeism and exceeded the investment costs after 

six months.  

From the perspective of the health care payer the incremental net-benefits were negative, 

amounting to additional costs of €213 per employee on average.  

As seen from the employee the net-benefits exceeded the costs by €659 when also valuing 

the employee’s QALY health gains. When excluding the QALY benefits, the incremental net-

benefits were slightly negative (€37). 

From the societal perspective, the initial investment was also more than recouped. Considering 

all costs and benefits, but ignoring the value of QALY gains, the incremental net-benefits were 

€3,537, with a break-even point at 7 months. Every euro invested yielded €12. Trimming the 5% 

highest costs, mostly from the care as usual condition, reduced the incremental net-benefits to 

€2,928. 

 

Limitations 

This study has several limitations, which are reported and discussed here. 

First, cost data are often non-normally distribution with a few people generating very high 

costs. This results in large standard deviations in the costs estimates and less stable 

estimates of average costs. In such a context it would require a very large sample size to 

power the trial for testing economic hypotheses. However, our study was only powered to 

test a difference in sickness absence duration. As a consequence, the wide 95% confidence 

intervals indicate that the cost estimates are subject to much uncertainty. More specifically, 



Processed on: 3-8-2016Processed on: 3-8-2016Processed on: 3-8-2016Processed on: 3-8-2016

504195-L-bw-Volker504195-L-bw-Volker504195-L-bw-Volker504195-L-bw-Volker

CHAPTER 7 | Economic evaluation 

124 | 

when trimming the highest 5% of the costs in one of our sensitivity analysis showed that the 

incremental net-benefits became €2,928, which is 83% of the original estimate of  €3,537. This 

suggests that our study needs replication, preferably in a larger study. 

Second, loss-to follow up was substantial. To handle dropouts, missing data were imputed 

using estimation maximization (EM). To ascertain the robustness of our findings we also 

used regression imputation (RI). With RI we arrived at similar conclusions: €3,423 (versus 

€3,537 under EM), attesting to the robustness in our findings. Nevertheless, selection bias 

introduced by (selective) dropout cannot be ruled out completely and could have influenced 

the outcomes that we obtained. 

Third, costs at baseline were higher in the ECO condition. We could have adjusted for the 

baseline differences, but this would have led to even better outcomes in favour of the ECO 

condition. Ignoring the baseline differences has therefore put our main analyses on a more 

conservative footing.  

Fourth, the main driver of costs and benefits was absenteeism and in the main analysis these 

were based on self-report. This may have introduced some recall bias, but self-reports of 

absenteeism usually involve underreporting thus leading to conservative outcomes. 

Nevertheless, we crosschecked the data with administrative data from the registers of the 

occupational health service and employer. As expected, the benefits were lower when based 

on self-reports than on administrative data.  

Fifth, it should be noted that the cost-benefit analysis did not include the future costs of 

implementing the ECO-intervention on a wider scale. As the main component is a low cost 

self-help intervention (Return@Work) and the training of OPs only lasts a few hours, the 

implementation costs are expected to be low, but should be considered when the 

intervention is disseminated on a wider scale.   

Finally, the follow-up time is limited to 12 months. We do not know what the net-benefits would 

be over a longer time span. However, costs differences were highest in the last months. This may 

imply that a longer follow-up period would have seen more profitable outcomes. 

 

Results in context 

Reviews about the effectiveness of return to work interventions for employees with mental 

health problems show mixed outcomes of psychological interventions in reducing sickness 

absence and promoting an earlier return at work.[12, 22] However, few of the reviewed studies 

that appeared to be effective report a full economic evaluation and are specifically aimed at 

employees. Of those studies that did, none evaluated a guided eHealth intervention for return 

to work. One study that is somewhat comparable with our study is from Schene and colleagues. 

Schene et al describe the economic evaluation of an intervention for employees with major 
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depression, who were sick-listed for 10 weeks up to 2 years.[39] The experimental condition 

received occupational therapy in addition to usual outpatient treatment for depression. Their 

intervention increased the number of hours worked accumulating in a median economic gain of 

US$4000–5000 per patient per year, which is in line with our findings regarding the reduction in 

absenteeism. The study of Schene et al was smaller (n=62), was directed at a more severely 

depressed population, and the intervention was not delivered online but as an intensive face-to-

face therapy consisting of 24 group sessions and 15 individual sessions.  

 

Lerner and colleagues evaluated a brief telephonic program to improve work functioning for 

employees with major depressive disorder or dysthymia with an at-work productivity loss of at 

least 5% in the past two weeks.[40] Compared to usual care, annualised cost savings averaged at 

$6042 per participant but these savings were extrapolated from a shorter (4 months) follow-up. 

These cost savings are higher than the cost-savings observed in our study. Nonetheless, Lerner’s 

et al. extrapolation from 4 to 12 months might have overstated the savings if the treatment effect 

was not sustained. Arends and colleagues evaluated the costs and benefits of a problem-solving 

intervention provided by OPs to prevent recurrent sickness absence in workers with common 

mental disorders.[41] Compared to care as usual the intervention was more effective but also 

more expensive. From an employer’s perspective the intervention showed no economic 

benefits, which is in contrast to our study. Finally, Noben and colleagues conducted a cost-

benefit analysis from the employer’s perspective of a preventive intervention in the work setting 

among nurses with an elevated-risk of mental complaints.[42] The authors concluded that the 

intervention was a good investment as the net-benefits (stemming from reduced absenteeism 

and presenteeism) were positive (€651) and the return on investment was €11. This return on 

investment is comparable with ours. However, the intervention in our study is not preventive but 

aimed at employees who have been sick-listed for 4-26 weeks.  

 

Conclusions  

In the Netherlands, employers have an incentive to invest in sickness management as they have 

the responsibility to pay 70-100% of the salary of sick-listed employees for up to two years. 

Employees who are on sickness absence have to visit an occupational physician, paid by the 

employer within the first six weeks. Both the employee and employer have to agree on an action 

plan. In this plan the responsibilities of both parties are defined to ensure a quick return to work 

of the employee. In this context the ECO-intervention can be seen as an effective intervention 

that, in addition, has a high probability of offering good value for money because the initial 

investment (of €300) is more than recouped within a single year as seen from the employer’s 
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perspective, while the employee derives benefits in the form of increased quality of life when 

returning to work sooner rather than later.  
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The general aim of this thesis was to generate more knowledge about how to facilitate return to 

work (RTW) in sick-listed employees due to common mental disorders (CMDs). Therefore, the 

validity of the depression subscale of the Patient Health Questionnaire (PHQ-9) for detecting 

major depressive disorders (MDD) within a population of employees on sickness absence was 

investigated. Furthermore, it was investigated if RTW self-efficacy is a predictor of time to RTW 

in long-term sick-listed employees. Finally, the effectiveness, process and cost-effectiveness of 

an “E-health module embedded in Collaborative Occupational health care” (ECO) aimed to guide 

employees who are sick-listed because of CMD to RTW, was examined. This chapter starts with 

a summary of the main findings of this thesis, followed by an interpretation of these findings, 

comparisons with other studies, methodological considerations and implications for research 

and practice. 

 

MAIN FINDINGS 

Validation of the PHQ-9 

Due to the increased risk of long-term sickness absence for employees with MDD, it is important 

for occupational health professionals to recognize MDD early and to start or refer to 

treatment.[1,2] In a study sample of 170 employees on sickness absence the PHQ-9 was validated 

for detecting MDD. The results showed that the PHQ-9 is a questionnaire with good sensitivity 

and specificity to screen for MDD in a population of sick-listed employees. The optimal cut-off 

point was 10 (Chapter 2). 

 

RTW self-efficacy and other predictors of RTW  

RTW self-efficacy is the belief that employees have in their own ability to meet the demands 

required to RTW.[3] In a longitudinal study, data of 493 employees were used to examine 

whether RTW self-efficacy was a predictor of time to RTW in long-term sick-listed employees 

with all-cause sickness absence. Furthermore, the relative contribution of RTW self-efficacy in 

predicting RTW was compared to other factors associated with time to RTW. The results showed 

that RTW self-efficacy was a significant predictor of time to RTW. Furthermore, illness behaviour 

and having one or more chronic disease were predictors of a longer time to RTW (Chapter 3). 

 

Effectiveness of the ECO-intervention 

The ECO-intervention is a blended web-based intervention consisting of 2 parts: (1) an eHealth 

module (Return@Work) for the employee aimed at RTW based on principles of cognitive 

behavioural therapy and problem solving treatment and, (2) a decision aid for the occupational 

physician by email to support the occupational physician with monitoring the employee’s 

progress and advice regarding treatment and referral. In a cluster randomized controlled trial 



Processed on: 3-8-2016Processed on: 3-8-2016Processed on: 3-8-2016Processed on: 3-8-2016

504195-L-bw-Volker504195-L-bw-Volker504195-L-bw-Volker504195-L-bw-Volker

General discussion | CHAPTER 8 

| 131 

with 12 months follow-up, the effectiveness of ECO versus care as usual (CAU) was evaluated. A 

total of 220 employees were included in the study, 131 employees were randomized to the ECO 

condition and 89 to the CAU condition. The results showed that the duration until first RTW 

(partial or full) was significantly shorter for the employees in the ECO condition compared to the 

employees in the CAU condition. The median duration until first RTW was 50 days in the ECO 

condition and 77 days in the CAU condition. No significant difference was found for duration until 

full RTW. The employees in both conditions reported a decrease in CMD symptoms during the 12 

months follow-up. Nine months after baseline significantly more employees in the ECO condition 

achieved remission of symptoms compared to the CAU condition, respectively 56% versus 37%. 

No significant differences were found in health care use of the participants between the 

conditions (Chapter 4 and 5). 

 

Process evaluation of the ECO-intervention 

In order to establish the feasibility of ECO, a process evaluation was conducted. The results of 

the process evaluation showed that in general the employees and occupational physicians were 

satisfied with the ECO-intervention, however the employees reported a need for more support 

in the ECO-intervention. Most of the employees started the ECO-intervention but the number of 

employees who completed the different modules of Return@Work was not optimal and varied 

between 13% and 90%. Furthermore, the fidelity of occupational physicians was lower than 

anticipated, approximately 30% of the employees received support of the occupational 

physicians in the ECO-intervention (Chapter 6).  

 

Economic evaluation of the ECO-intervention 

The economic costs and benefits of ECO compared to CAU were evaluated in an economic 

evaluation, conducted alongside the cluster randomized controlled trial. The trial data were 

analysed to assess the incremental monetary net-benefits, the return on investment and break-

even points as seen from the perspective of the employer, employee and health care financier. 

The results of the economic evaluation showed the ECO-intervention offers ‘good value for 

money’ because the initial investment costs are more than recouped within a single year for the 

employer, while the employee derives benefits in the form of increased quality of life when 

returning to work sooner (Chapter 7). 

 

INTERPRETATION OF FINDINGS 

Validation of the PHQ-9 

CMDs are highly prevalent in the working population and often lead to absenteeism.[4] Because 

of the increased risk of long-term sickness absence for employees with a CMD, it is important for 
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occupational health professionals to recognize CMDs timely. Several validated screeners are 

available for the recognition of CMDs in the general population. The screeners used in the studies 

of this thesis are the depression and somatization subscales of the PHQ (PHQ-9 for depression 

and PHQ-15 for somatization), and the Generalized Anxiety Disorder scale (GAD-7) for anxiety.[5-

7] These instruments have shown good psychometric properties for screening CMDs in the 

general population, however only the PHQ-15 was validated in a population of sick-listed 

employees.[8] In this thesis we validated the PHQ-9 in a population of sick-listed employees. The 

optimal cut-off point of the PHQ-9 differs among settings.[9] In our study the optimal cut-off 

point of the PHQ-9 among sick-listed employees was determined. Sick-listed employees often 

have other physical disorders or conditions with symptoms that can also occur as symptoms of 

MDD. Furthermore, the sickness absence could cause social isolation and a loss of daily routines, 

which are also symptoms of MDD. Comorbidity and consequences of sickness absence may 

cause higher scores on the PHQ-9 and it might be possible that a higher cut-off value of the PHQ-

9 in a population of sick-listed employees than in the general population was needed. However, 

we found an optimal cut-off point of 10 in a population of sick-listed employees, which is the 

same value that is commonly used.[10] With a cut-off point of 10: 86% of sick-listed employees 

with MDD will be detected with the PHQ-9 (sensitivity) and 78% of sick-listed employees without 

MDD will score negative on the PHQ-9 (specificity). In conclusion, the PHQ-9 shows good 

sensitivity and specificity as a screener for MDD within a population of employees on sickness 

leave and could be recommended as a screener for MDD in the occupational setting. 

 

RTW self-efficacy and other predictors of RTW 

According to the International Classification of Functioning, Disability and Health (ICF) model, 

disability and functioning are not only influenced by medical factors but by a variety of personal 

and environmental factors as well.[11] This corresponds with the idea that RTW is not only 

determined by health condition (recovery of symptoms), but is a combined outcome of health, 

personal and environmental conditions. This thesis showed that besides health-related factors, 

personal factors such as RTW self-efficacy and illness behaviour were strong predictors of RTW. 

Employees with high scores on illness behaviour have the idea that they are not able to work 

while they are having symptoms and this was associated with a longer time to RTW.[12] 

Employees with high scores on RTW self-efficacy believe that they are able to meet the demands 

required for RTW and this was associated with a shorter time to RTW. Perhaps, employees are 

hampered in the process to RTW by focussing (too much) on their symptoms and disabilities and 

are postponing RTW until they are free from their symptoms and disabilities. Earlier studies have 

shown that also professionals in (mental) health care are mainly focused on the recovery of 

symptoms and less on RTW.[13,14] However, recent literature showed that RTW could also 
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contribute to recovery and have beneficial effects for particularly mental health.[15,16] This 

indicated that a lack of focus on factors such as RTW self-efficacy and illness behaviour in the 

guidance and treatment of employees on sickness absence, may lead to unnecessary long-term 

sickness absence. For employees who have a low RTW self-efficacy and thoughts that they 

cannot resume work while having symptoms, an important aim in sickness guidance should be 

to change these cognitions with interventions for example based on cognitive behavioural 

techniques. Subsequently, it is important to know if concepts like RTW self-efficacy could be 

changed by interventions. Van Beurden et al. studied the effect of enhanced guideline adherence 

of the occupational physician on RTW self-efficacy and actual RTW in sick-listed employees with 

CMD.[17] This study showed that a training to enhance guideline adherence of occupational 

physicians leads to increased RTW self-efficacy in sick-listed employees with CMDs during the 

first months of sickness absence. The findings of Van Beurden et al. suggests that levels of RTW 

self-efficacy can be increased with strategies that are supposed to enhance RTW self-efficacy in 

employees with CMDs.[17]  

 

The ECO-intervention 

The participants in the ECO condition achieved first RTW (either partial or full) significantly earlier 

(27 days) than the participants in CAU condition. Furthermore, the participants in the ECO 

condition achieved full RTW 47 days earlier than the participants in the control condition, but this 

difference was not significant (P=.15). The ECO-intervention primarily focuses on enhancing 

partial RTW. It could be expected that partial RTW would lead to full RTW, because several 

studies showed that partial RTW is predictor of full RTW.[14,18] On the other hand, from the 

literature it is known that partial RTW could be a long-term solution of employees with reduced 

work ability and a satisfactory outcome for all parties concerned.[19] It is unknown if this was 

the case in our study. However, the baseline characteristics showed that our study population 

had a median sickness absence duration at the moment they participated in the study of more 

than 70 days and approximately half of the participants were suffering from depression and 

somatization and anxiety symptoms. This could be an indication that the study population was a 

difficult group, whereby it might be possible that partial RTW was seen as a successful RTW 

outcome. The focus of the ECO-intervention was on RTW and not on the recovery of symptoms, 

however we expected that the feedback and support that the occupational physician received 

from the decision aid would lead to better treatment and thus to a reduction of CMD symptoms. 

Also, the earlier RTW that was anticipated was deemed to have a possible positive influence on 

the symptoms. The results showed that nine months after baseline significantly more employees 

in the ECO condition achieved remission of symptoms compared to the CAU condition. However, 

the effect on remission did not persist until 12 months after baseline. Several studies showed that 
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eHealth interventions were more effective when delivered blended (with human support).[21,22] 

In our study, approximately 70% of the employees did not receive support of the occupational 

physician in the ECO-intervention, thereby the employees reported a need for more support, 

which indicates that the effectiveness of the ECO-intervention might improve when more 

employees receive support of the occupational physician in ECO. 

 

Program or theory failure 

The theory of program and theory failure is useful to interpret study results if an intervention 

does not lead to the expected changes. Program failure occurs when an intervention was not 

implemented as expected and theory failure occurs when the intervention was successfully 

implemented but did not have the intended effect due to an ineffective theory.[20] In our study 

we did find positive effects, but not on all expected outcomes and the process evaluation 

showed that the implementation of the ECO-intervention was not completely successful. This 

indicates that program failure may have occurred in this study. The process evaluation showed 

that the adherence of the employees to the eHealth module, Return@Work, was not optimal. 

The modules ‘cognitions with regard to RTW while having symptoms’ and ‘problem-solving skills’ 

were not finished by a large part of the employees, while these modules were important because 

they specifically focus on concepts like RTW self-efficacy (belief in your own ability to meet the 

demands required to RTW) and illness behaviour (the idea that you are not able to work while 

having symptoms). Perhaps a large part of the employees did not finish this modules because 

they needed support from the occupational physician. As stated before, only 29% of the 

employees reported that they discussed Return@Work with their occupational physician. This is 

an indication of program failure, because all occupational physicians were instructed to that 

inquire about the employee’s progress in Return@Work in their regular contact with the 

employees and to support the employee if necessary. Another indication of program failure is 

that the occupational physicians reported that they were often not aware of the participation of 

the employee in the ECO-intervention. This was (partly) caused by the design of the study. 

Participants were recruited by the researchers and the occupational physician was not informed 

about the participation of the employee until the employee started Return@Work. The 

occupational physicians were informed by email and apparently sometimes they missed this 

notification. Furthermore, due to a reorganization by the occupational health organization 

during the study, some sick-listed employees were guided by several occupational physicians. 

For the continuation of the intervention this was not beneficial. It could be expected that in 

routine practice where the recruitment of participants will be done by the professionals 

themselves, the involvement and guidance of the professionals would be better.  
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After the cluster randomized controlled trial described in this thesis, the ECO-intervention was 

implemented on a small scale in a pilot by three large Dutch companies. In this pilot the 

occupational physicians themselves recruited the employees. In this pilot 48 employees received 

the ECO-intervention and 83.3% of the employees reported that they had discussed 

Return@Work with his/her OP. Furthermore, in the pilot more employees started Return@Work 

than in the cluster randomized trial (95.8% vs. 76.3%) and the mean number of logins was also 

higher than in the pilot (13.5 vs. 7.8) Unfortunately, the pilot was not a controlled randomized 

study and took place in a different setting than the cluster randomized controlled trial (large 

companies vs. small-to-medium sized companies). Therefore no clear conclusions can be made 

about what causes the differences, however it is an indication that the involvement of the OPs 

and the adherence of the employees could be improved.  

 

COMPARISONS WITH OTHER STUDIES 

RTW outcomes  

To our knowledge, our study was the first study that examined the effectiveness an eHealth 

intervention specifically focussed on RTW for sick-listed employees with mental health problems 

combined with a decision aid for the occupational physician. Recent reviews suggest that 

internet delivered CBT is effective in terms of absenteeism, but these studies were not 

conducted in the occupational health setting or not in a population of sick-listed 

employees.[22,23] However, the finding of our study that the ECO-intervention is effective on 

time to first RTW is in line with the conclusions from several systematic reviews that work-

directed interventions could be effective in terms of absenteeism.[23-25] 

 

Clinical outcomes 

Several meta-analyses have shown that eHealth interventions for mental health problems could 

be effective in reducing symptoms.[21,26,27] However the findings of reviews examining the 

effectiveness of work-directed interventions on symptomatology are inconsistent. Joyce et al. 

stated that there is a strong evidence base that interventions with a specific focus on work 

improves symptomology.[24] However, Nieuwenhuijsen et al. reported that work-directed 

intervention did not had effects on depressive symptoms.[23] The conclusion of Joyce et al. is 

not completely in line with our findings, because we only found significant differences on 

remission between the ECO and CAU group 9 months after baseline. An explanation could be 

that the conclusion of Joyce et al. is primarily based on studies examining the effectiveness of 

CBT and the main aim of CBT is to diminish the CMD symptoms, whereas the aim of the ECO-

intervention was to guide the employee to RTW and the focus of the decision aid for the 

occupational physician was to refer the employee to adequate treatment for CMD. Furthermore, 
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only one of the modules of Return@Work, was based on CBT principles, the other modules of 

Return@Work were based on other principles (for example problem solving treatment).  

 

Process outcomes 

Although we found positive effects of the ECO-intervention, the process evaluation showed that 

the adherence of the employees to the ECO-intervention could be improved. Several studies 

showed that a general problem of eHealth interventions is the lack of user engagement.[28-30] 

Our process evaluation also showed a lack of involvement in the intervention of the occupational 

physician. Several reasons for this lack of involvement are stated before. However, other studies 

also showed that the occupational physicians adherence to the treatment protocol was 

limited[31,32], although in these studies the occupational physician had a role as treatment 

provider for intensive treatments, which was not the case in our study.  

 

STRENGTHS AND LIMITATIONS  

Several methodical considerations of the studies in this thesis need to be addressed. An 

important strength of this thesis is the combination of an effect, a process and an economic 

evaluation of the ECO-intervention. For the effect evaluation, a randomised controlled trial was 

conducted, which is considered as the golden standard for examining the effectiveness of an 

intervention. The process evaluation helped to understand the results of the effect evaluation 

and the economic evaluation showed the economic effects of the ECO-intervention from 

different perspectives.  

  

A limitation of several studies in this thesis is the lack of knowledge about the reason of sickness 

absence of the participating employees. In all our studies it is possible that the participating 

employees were sick-listed because of various different somatic and mental conditions, this 

might have led to a heterogeneous study population. For the generalizability of the findings it is 

unfortunate that we do not have information about the reason of sick-leave, however in the RTW 

self-efficacy study and in the RCT we did have information about the number of chronic medical 

conditions and physical complaints. Another concern for the generalisability of the findings is 

that the studies in this thesis were all conducted in the Netherlands. As described in chapter 1, 

the social security legislation and disability policies in the Netherlands are rather specific, 

whereby the results of our studies may not be one on one generalizable to other countries.  

 

A limitation of the RCT in this thesis is that the design of this study made it difficult to make 

inferences about the effectiveness of the different components of the ECO-intervention. The 

ECO-intervention consist of several different components (for the occupational physician: a 
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decision aid with suggestions for referral and treatment, the option to consult a psychiatrist, and 

for the employee: an eHealth module focussing on RTW). The process evaluation showed several 

signals that the occupational physicians did not adhere to the ECO-intervention: the consultant-

psychiatrist was consulted only once, the support to the employee was low and the occupational 

physicians were often unaware of the participation of employees in the ECO-intervention. This 

could indicate that the effects of the ECO-intervention could mostly be attributed to the eHealth 

module for the employee, however unfortunately we do not know what the occupational 

physicians did with the suggestions about treatment and referral they received from the decision 

aid.  

 

Furthermore, another limitation of the RCT is that almost 15.000 employees were approached 

with a screener to reach the sample size of 220 participants of this study. Approximately, 10.000 

employees did not respond to the screener and it is unknown for what reason. This could indicate 

that employees were not motivated for participating in a RTW intervention. However, the 

employees who received a screener were on sickness absence for any cause, it is possible that a 

large proportion of the non-responders did not respond because they did not fit the description 

of the study or were not on sickness absence anymore. Furthermore, selection bias could have 

occurred in this study because employees who were motivated to RTW were probably more 

likely to participate in this study than employees who were not motivated for RTW. 

 

Finally, an important limitation for the economic evaluation and for examining the effect of ECO 

in terms of reduction of symptoms, is the high rate of loss to follow-up. As a result selection bias 

could have occurred by selective dropout. Fortunately for examining the effects of ECO on RTW, 

data from the registers of the occupational health service were used, so the high rate of loss to 

follow-up was not applicable here.  

 

IMPLICATIONS FOR RESEARCH AND PRACTICE  

Recognition of CMD and low RTW self-efficacy 

As stated before it is important for occupational health professionals to recognize CMD on time. 

The PHQ-9 shows good sensitivity and specificity as a screener for MDD within a population of 

employees on sickness leave and could therefore be recommended as a screener for MDD in the 

occupational setting. In this thesis the concurrent validity of the PHQ-9 was studied, further 

research could address other forms of validity testing and related aspects such as factor 

structure. Besides the importance of recognition of CMD, this thesis showed that it is also 

important for the occupational physician to determine the attitude of the sick-listed employee 

towards RTW while having symptoms. Because personal factors, like RTW self-efficacy are 
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important predictors of time to RTW and a lack focus on RTW self-efficacy during the guidance 

of the employee may lead to unnecessary long-term sickness absence. If low RTW self-efficacy 

or a negative attitude towards RTW while having symptoms is detected, the occupational 

physician should focus on this in their guidance. For the development of interventions for sick-

listed employees with CMD it is important to focus on the personal factors like RTW self-efficacy 

and research evaluating such interventions is warranted.  

 

Design of the ECO study 

Although this thesis showed that the ECO-intervention is effective on time to first RTW and 

remission of symptoms after nine months, more research is necessary to examine the effects of 

work-directed web-based eHealth interventions for sick-listed employees due to CMD and to 

strengthen our findings. Several suggestions for the design of future studies could be made from 

the experiences of our study. First, as stated before a reason for the lack of effect of the ECO-

intervention on time to full RTW could be that partial RTW was seen as a successful outcome for 

all stakeholders (employee, employer, occupational physician) concerned. Unfortunately, it is 

unknown if this was the case in our study. In future research it would be interesting to evaluate 

RTW from varying perspectives and define relevant outcomes for this.[19] Another suggestion 

for the design of future studies is to increase the follow-up time. From the literature it is known 

that partial RTW often leads to full RTW.[14,18] In our study the follow-up time was one year, it 

might be that with a longer follow-up effects on full RTW could have been examined. 

Furthermore, when having a longer follow-up time it would also be possible to examine the 

effects of the intervention on recurrence of sickness absence.  

 

Improving the ECO-intervention 

The process evaluation showed that there are some aspects of the ECO-intervention that could 

be improved. The adherence of the employee to several modules of the eHealth intervention for 

the employee, Return@Work, was rather low. This could have been caused by the fact that these 

modules were relatively long and difficult. Efforts could be made to simpler and shorten this 

modules. Furthermore, a recent review stated that the full potential of eHealth interventions is 

hindered by a lack of user engagement and studied effective strategies to promote users’ 

engagement.[28] Technology-based strategies, like reminders or prompts, seem to have positive 

effects on the engagement. In the ECO-intervention no reminders or prompts were used and in 

the process evaluation several participating employees stated that they would like to receive 

reminders for their continuation of Return@Work. So, when improving the ECO-intervention 

technology-based strategies should be taken into account.  

 



Processed on: 3-8-2016Processed on: 3-8-2016Processed on: 3-8-2016Processed on: 3-8-2016

504195-L-bw-Volker504195-L-bw-Volker504195-L-bw-Volker504195-L-bw-Volker

General discussion | CHAPTER 8 

| 139 

Another suggestion for improvement of the ECO-intervention is to involve the employer. The 

employers had no active role in ECO-intervention. Van Oostrom et al. stated in their Cochrane 

review that to achieve a successful RTW it is important that all relevant stakeholders facilitate 

RTW.[33] The cognitions that employees have about not being able to resume work while having 

symptoms is a cognition that employers could also have. As a result the employer might 

discourage RTW until the employee is fully recovered, especially when the employer has an 

insurance for the costs of sickness absence. In the current study the implementation of the ECO-

intervention was done by occupational health service and the researchers. A possible way to 

include the employer in the ECO-intervention could be to involve them by the implementation 

and to educate them in the positive effects (partial) RTW could have on mental health. Another 

option could be to require the occupational physicians in the emails from the decision aid to 

involve the employers in the RTW-process of the employee. 

 

The ECO-intervention in a different setting 

The study of the effectiveness of the ECO-intervention is conducted in the occupational health 

setting, which makes it difficult to generalise the findings of this study to other settings. The 

main focus of the ECO-intervention is guiding the employee to RTW, this focus matches with the 

focus in the occupational setting. However, also in the curative sector there is a need for more 

focus on work-related topics.[34,35] Several guidelines were developed for employment support 

of sick-listed employees with mental health problems.[36-38] For example the Dutch guideline 

for psychologists states that RTW needs to be an important aspect of treatment.[36] However, 

research showed that this guideline is not used effectively and that RTW was often not 

addressed during treatment.[39] This indicates that beside the occupational health setting, 

other settings could also benefit from interventions focusing on RTW. An eHealth intervention 

may be appropriate, because treatment time is often limited. Therefore, it would be interesting 

to examine the effects of the ECO-intervention in the primary care or specialised mental health 

setting.  

 

The treatment provider 

The ECO-intervention is a promising eHealth intervention for sick-listed employees with CMD to 

guide them in the RTW process. When implementing the ECO-intervention into practice, an 

important question is if the occupational physician is the most appropriate treatment provider. 

The results of the process evaluation showed that the occupational physicians have limited time 

to support the employees during the intervention. The guideline “The management of mental 

health problems of workers by occupational physicians” for occupational physicians, states that in 

case of sickness absence due to mental health problems the occupational physicians have 
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contact with the employee every 3 weeks in the first three months and thereafter every 6 

weeks.[40] However, the adherence of the occupational physicians to this guideline is low and 

the prescribed number of occupational physician consultations is often not realised.[32,41] The 

eHealth module for the employees, Return@Work, contains 6 to 17 sessions. If the employee 

finishes 2 sessions per week, the duration of the intervention ranges between 3 to 9 weeks. So 

it is possible that there are none or only a few contacts between the employee and occupational 

physician, during the period the employee is participating in the ECO-intervention. This could be 

an important barrier for successful implementation of the ECO-intervention. A solution could be 

to facilitate the opportunity for the employee to contact the occupational physician outside their 

regular contacts by email or telephone. However, in our study the occupational physicians also 

reported that they have limited time. Therefore, it could also be an option to approach a 

company social worker to conduct the ECO-intervention. However, company social workers are 

not available in every occupational health service. Moreover, for carrying out the advices from 

the decision aid of the ECO-intervention it is essential that the treatment provider has the 

opportunity to keep close contact with other health care professionals that are treating the 

employee. To conclude, when implementing the ECO-intervention in an occupational health 

setting it is important to decide which treatment provider is the best option and efforts need to 

be made for sufficient time for the treatment provider to guide the employee.  

 

GENERAL CONCLUSION 

Because of the high prevalence of CMDs in the working population and the high risk of long-term 

sickness absence of sick-listed employees with CMDs, it is important to detect CMD on time and 

to focus on RTW during the guidance and treatment of sick-listed employees with CMDs. This 

thesis showed that the PHQ-9 is a reliable instrument to detect MDD in a population of sick-listed 

employees. Furthermore, this thesis showed that in the guidance and treatment of sick-

employees with CMDs it is important to not only focus on a reduction of symptoms but also on 

personal factors like RTW self-efficacy and illness behaviour. A randomized controlled trial on an 

work-directed eHealth intervention for sick-listed employees with CMDs (ECO) showed that this 

intervention led to a faster first RTW and more remission of CMD symptoms 9 months after 

baseline than CAU. The process evaluation in this thesis showed that the adherence of the 

employees to ECO was not optimal and the support of the occupational physician to the 

employees was lower than anticipated. This indicates that the effectiveness of the ECO-

intervention in terms of full RTW and reduction of CMD symptoms, could be further improved 

when implemented successfully. In short, from the present thesis it can be concluded that a 

work-directed eHealth intervention is effective in time to first RTW for sick-listed employees with 



Processed on: 3-8-2016Processed on: 3-8-2016Processed on: 3-8-2016Processed on: 3-8-2016

504195-L-bw-Volker504195-L-bw-Volker504195-L-bw-Volker504195-L-bw-Volker

General discussion | CHAPTER 8 

| 141 

CMDs. For further research, it would be interesting to examine the effects of the ECO-

intervention in other settings.  
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The aim of this thesis is to generate more knowledge about the process of work resumption in 

sick-listed employees due to common mental disorders. 

 

Chapter 1 contains a general introduction to the topic of this thesis. Common mental disorders, 

like depression, anxiety and somatization, are highly prevalent in the working population and 

often lead to absenteeism. Mental health problems are often associated with long-term sickness 

absence, which causes enormous costs for society. Furthermore, sick-listed employees’ quality 

of life is also affected by long-term sickness absence. The literature shows that employment has 

beneficial effects for mental health. Considering the consequences of absenteeism for the 

individual and society, and the positive influences work can have on mental health, an early focus 

on return to work during sickness absence is very important. For a long time, the assumption 

was that if the symptoms of the common mental disorder was properly treated, work 

resumption would occur as well. However, several studies have shown that work resumption is 

not only determined by health factors, but by personal and job-related related factors as well. 

Therefore, it is important to not only focus on symptoms during treatment of sick-listed 

employees with common mental disorders but also on work resumption. There is some evidence 

that work-directed interventions are effective for sick-listed employees with common mental 

disorders in terms of return to work, however more research is necessary to strengthen the 

findings. We developed an eHealth intervention that aims to advance return to work by focusing 

on the beliefs of the employee regarding return to work and by supporting the occupational 

physician in the guidance of the employee with a decision aid. The intervention named “Ehealth 

module embedded in Collaborative Occupational health care” (ECO) aimed to guide employees 

who are sick-listed because of common mental disorders to return to work.  

 

Chapter 2 presents a validation study of the depression scale of the Patient Health Questionnaire 

(PHQ-9). The PHQ-9 has proven to be a reliable and valid instrument for screening for major 

depressive disorder, but had not been validated in the occupational health setting. Due to the 

increased risk of long-term sickness absence for employees with major depressive disorder, it is 

important for occupational health professionals to recognize the depressive disorder early and 

to start or refer to treatment on time. In a study sample of 170 employees on sickness absence 

between 4 and 26 weeks, the PHQ-9 was validated for detecting major depressive disorder. The 

MINI-International Neuropsychiatric Interview was used as a gold standard. In this study an 

optimal cut-off point of 10 was found. This resulted in a sensitivity of 86.1% (of all employees who 

were having a major depressive disorder, 86.1% had a score of 10 or more on the PHQ-9), and a 

specificity of 78.4% (of all employees who were not having a major depressive disorder, 78,4% 

had a score lower than 10 on the PHQ-9). This study showed that the PHQ-9 is a questionnaire 
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with good sensitivity and specificity in the occupational health setting. Therefore, the use of the 

PHQ-9 as a screening instrument for major depressive disorder in sick-listed employees was 

recommended. 

 

The study described in Chapter 3 examined the factors that predict work resumption in long-term 

sick-listed employees. Return-To-Work Self-Efficacy (RTW-SE) seems to be an important 

predictor of work resumption for employees with mental health problems. RTW-SE is the belief 

that employees have in their own ability to meet the demands required to return to work. In this 

prospective, longitudinal study it was investigated if RTW-SE was a predictor of return to work 

in a population of 493 long-term sick-listed employees. In addition, since many studies have 

shown the importance of several health-related, job-related and personal factors in predicting 

work resumption, the relative contribution of RTW-SE in predicting return to work was compared 

with these factors. The results showed that RTW-SE was a significant predictor of return to work 

in the studied population with long-term sick-listed employees. In the multivariate model, other 

important negative predictors of return to work were illness behaviour (the extent to which 

physical and/or mental problems interfere with daily functioning) and having one or more 

chronic medical conditions. The findings showed that besides health-related factors, personal 

factors such as self-efficacy and illness behavior are strong predictors of return to work. This 

underlines the importance to focus on these concepts in the guidance of sick-listed employees.  

 

Chapter 4 describes the content of the ECO-intervention and the design of the study in which the 

effectiveness of the intervention is evaluated. The ECO-intervention is a blended web-based 

intervention consisting of 2 parts: (1) an eHealth module (Return@Work) for the employee 

aimed at return to work, based on principles of cognitive behavioural therapy and problem 

solving treatment and; (2) a decision aid for the occupational physician by email to support the 

occupational physician with feedback information from the eHealth module on the employee’s 

recovery progress and advice regarding treatment and referral. Furthermore, the occupational 

physician had the possibility to consult a psychiatrist. In a cluster randomized controlled trial with 

12 months follow-up, the effectiveness of ECO versus care as usual (CAU) was evaluated. 

Participants of the study were employees with common mental disorders on sickness absence 

for 4–26 weeks. The randomization was done at the level of occupational physicians. The primary 

outcome was duration until return to work. The secondary outcome was severity of symptoms 

of common mental disorder.  

 

The results of the cluster randomized controlled trial are described in chapter 5. A total of 220 

employees were included in the study, 131 employees were randomized to the ECO condition and 
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89 to the CAU condition. Within the 1-year follow-up, 88% of the ECO participants and 84% of the 

CAU participants returned to their work either partial or full. The results of the cox regression 

analysis showed that the duration until first work resumption (partial or full) was significantly 

shorter for the employees in the ECO condition compared to the employees in the CAU condition 

(P=.03). The median duration until first work resumption was 50 days in the ECO condition and 

77 days in the CAU condition. Furthermore, 68% of the ECO participants and 61% of CAU 

participants achieved full work resumption within the 1-year follow-up. The median duration until 

full work resumption was 131 days in the ECO condition and 178 days in the CAU condition, 

however this difference was not significant (P=.15). The employees in both conditions reported 

a decrease in common mental disorder symptoms during the 12 months follow-up. Nine months 

after baseline significantly more employees in the ECO condition achieved remission of 

symptoms compared to the CAU condition, respectively 56% versus 37%.  

 

Chapter 6 presents the results of a process evaluation. In order to establish the feasibility of ECO, 

a process evaluation was conducted alongside the cluster randomized controlled trial. The 

process evaluation included the following components: recruitment, reach, dose delivered, dose 

received, fidelity, satisfaction and context. Quantitative and qualitative methods were used to 

collect data: an online questionnaire for the employees, website data, telephonic interviews with 

occupational physicians and observations of the researchers. Recruitment was uncomplicated 

for the employees, but required several steps for the occupational physicians. Reach was 100% 

at the level of the occupational physicians and 76% at the employee level. However, the results 

of the process components, recruitment and reach, were influenced by the fact that the 

intervention was implemented during a randomized controlled study. Dose delivered and 

received for the occupational physicians showed that 91.6% of the occupational physicians 

received at least one email message from the ECO-intervention. The dose delivered and received 

for the employees showed that most of the employees started the ECO-intervention although 

the number of employees who completed the different modules of Return@Work was not 

optimal and varied between 13% and 90%. Furthermore, this process evaluation showed that in 

general, the employees and occupational physicians were satisfied with the ECO-intervention, 

however the employees reported a need for more support in the ECO-intervention. Moreover, 

the fidelity of occupational physicians was lower than anticipated, approximately 30% of the 

employees received support of the occupational physicians in the ECO-intervention. Finally, the 

context showed that occupational physicians had limited time to support the employees and it 

was impossible for the employee to contact the occupational physician outside their regular 

contacts. The conclusion of the process evaluation is that for further implementation of the ECO-



Processed on: 3-8-2016Processed on: 3-8-2016Processed on: 3-8-2016Processed on: 3-8-2016

504195-L-bw-Volker504195-L-bw-Volker504195-L-bw-Volker504195-L-bw-Volker

Summary | ADDENDUM 

| 149 

intervention in the occupational health setting, especially contextual barriers regarding time 

limitation and accessibility of occupational physicians for employees should be addressed.  

 

In chapter 7 the economic evaluation of the ECO-intervention is presented. The costs and 

benefits of ECO compared to CAU were evaluated in an economic evaluation, conducted 

alongside the cluster randomized controlled trial. Outcomes were the number of days absent, 

resource use, and quality adjusted life years (QALYs) gained. The trial data were analysed to 

assess the incremental monetary net-benefits, the return on investment and break-even points 

as seen from the perspective of the employer, employee and health care financier. Furthermore, 

an economic analysis from societal perspective, including all costs and benefits, regardless of 

who incurs costs or receives benefits, was performed. From the employer’s perspective, the 

incremental net-benefits were €3,187 per employee over a single year in favour of the ECO-

condition, representing a return of investment of €11 per invested Euro, with a break-even point 

at six months. The economic case was also favourable from the perspective of an employee, in 

part because an early return to work is beneficial in terms of QALY health gains. However, the 

intervention involves more costs than benefits as seen from a health service financier 

perspective, costing as much as €213 per employee in a year. Finally, for the societal perspective 

the incremental net-benefits were €3,537 per employee over a single year, representing a return 

of investment of €12 per invested Euro, with a break-even point at seven months. The conclusion 

of the economic evaluation is that the ECO-intervention offers good value for money because 

the initial investment costs are more than recouped within a single year for the employer, while 

the employee derives benefits in the form of increased quality of life when returning to work 

sooner.  

 

In the general discussion in chapter 8, the main findings of this thesis and interpretation of these 

findings are discussed and methodological considerations and implications for research and 

practice are presented. It is concluded that the PHQ-9 is a reliable instrument to detect major 

depressive disorder in a population of sick-listed employees. Furthermore, it is recommended to 

not only focus on a reduction of symptoms in the guidance and treatment of sick-listed 

employees, but also on personal factors like RTW-SE and illness behaviour. From the results of 

the cluster randomized controlled trial and economic evaluation it is concluded that ECO is a 

promising intervention for sick-listed employees with common mental disorders. From the 

results of the process evaluation it is concluded that several barriers were experienced during 

the implementation of the ECO-intervention in the cluster randomized controlled trial. This is an 

indication that the effectiveness of the ECO-intervention could probably be further improved if 
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implemented more successfully. For further research, it would be recommended to examine the 

effects of the ECO-intervention in other settings. 
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Het doel van dit proefschrift is om meer kennis te vergaren over het werkhervattingsproces van 

werknemers die verzuimen wegens psychische stoornissen.  

 

Hoofdstuk 1 bevat een algemene introductie over het onderwerp van dit proefschrift. Psychische 

stoornissen, zoals depressie, angst en somatisatie, komen veel voor in de werkende bevolking 

en leiden vaak tot ziekteverzuim. Dit ziekteverzuim is vaak langdurig en veroorzaakt daardoor 

hoge kosten voor de maatschappij. Bovendien heeft ziekteverzuim negatieve consequenties 

voor de kwaliteit van leven van de persoon zelf. Vanuit de literatuur is bekend dat werk positieve 

effecten heeft voor de mentale gezondheid. Gezien de consequenties van ziekteverzuim voor 

het individu zelf en voor de maatschappij is het belangrijk om uitval te voorkomen en als dat niet 

lukt om tijdens het ziekteverzuim tijdig te focussen op een mogelijke terugkeer naar het werk. 

Lang werd gedacht dat als de symptomen van de psychische stoornissen op een juiste manier 

zouden worden behandeld dit automatisch zou leiden tot een herstel in functioneren en een 

terugkeer naar het werk. Echter, meerdere onderzoeken laten zien dat niet alleen 

gezondheidsfactoren maar ook werk gerelateerde en persoonlijke factoren, een belangrijke 

invloed hebben op een eventuele terugkeer naar werk. Het is daarom zeer belangrijk om tijdens 

de behandeling van verzuimende werknemers met psychische klachten niet alleen te focussen 

op het verminderen van symptomen maar ook op terugkeer naar werk. Wij hebben daarom een 

internetinterventie die zich richt op terugkeer naar werk voor verzuimende werknemers met 

psychische klachten en een beslisondersteuning voor de bedrijfsarts ontwikkeld. De naam van 

deze interventie is “Ehealth module embedded in Collaborative Occupational health care” (ECO). 

Het doel van dit proefschrift is het vergaren van meer kennis over hoe een terugkeer naar werk 

gefaciliteerd kan worden bij werknemers met psychische stoornissen en het onderzoeken van 

de (kosten-) effectiviteit van de ECO-interventie. 

 

In hoofdstuk 2 worden de resultaten van een validatiestudie naar een screeningsvragenlijst voor 

depressie (de PHQ-9) gepresenteerd. De PHQ-9 is een betrouwbare en valide vragenlijst voor het 

screenen op depressie, echter nooit is onderzocht of deze vragenlijst ook bruikbaar is bij 

verzuimende werknemers. Vanwege het risico op langdurig ziekteverzuim is het belangrijk dat 

een bedrijfsarts een depressie tijdig herkent, zodat een passende behandeling kan worden 

ingezet. Aan de validatiestudie hebben 170 werknemers deelgenomen die verzuimden tussen de 

4 en 26 weken. Zij hebben de PHQ-9 ingevuld en met een diagnostisch interview (MINI-

International Neuropsychiatric Interview) is vastgesteld of zij aan criteria van een depressieve 

stoornis voldeden. De resultaten van de studie lieten zien dat het aanhouden van een afkappunt 

bij een score van 10 op de PHQ-9 tot de beste resultaten leidt. Dit resulteerde in een sensitiviteit 

van 86.1% (dit betekent dat van alle werknemers die een depressie hadden, 86.1% een score van 
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10 of meer op de PHQ-9 behaalden). Daarnaast resulteerde dit in een specificiteit van 78.4% (dit 

betekent dat van alle werknemers die geen depressie hadden, 78.4% een score lager dan 10 op 

de PHQ-9 behaalden). De conclusie van deze studie is dat de PHQ-9 een vragenlijst is met een 

goede sensitiviteit en specificiteit en daarom kan worden aanbevolen als vragenlijst om 

verzuimende werknemers te screenen op depressie. 

 

Hoofdstuk 3 gaat over voorspellers van terugkeer naar werk bij langdurige verzuimende 

werknemers. Het concept Return-To-Work Self-Efficacy (RTW-SE) verwijst naar de inschatting 

van de werknemer of hij zichzelf in staat acht om terug te kunnen keren naar het werk ondanks 

de klachten die hij nog ervaart. Uit meerdere onderzoeken blijkt dat RTW-SE een belangrijke 

voorspeller is voor terugkeer naar werk bij werknemers met psychische klachten. In een 

prospectieve, longitudinale studie met 493 langdurig verzuimende werknemers is onderzocht of 

RTW-SE een voorspeller is voor de duur tot volledige werkhervatting. Daarnaast blijkt uit de 

literatuur dat er verschillende andere factoren zijn die van invloed zijn op terugkeer naar het 

werk, zoals gezondheids- en werk gerelateerde factoren. Daarom is in een multivariaat model de 

relatieve bijdrage van RTW-SE vergeleken met de bijdrage van andere voorspellers voor 

terugkeer naar werk. De resultaten van deze studie toonden aan dat RTW-SE een significante 

voorspeller was voor een snellere terugkeer naar werk bij langdurige verzuimende werknemers. 

Uit het multivariate model bleek dat het hebben van een chronische ziekte en 

klachteninterferentie (de mate waarin iemands klachten interfereren met het dagelijks 

functioneren), belangrijke voorspellers zijn voor een langere verzuimduur. Deze resultaten laten 

zien dat naast gezondheidsfactoren, persoonlijke factoren zoals RTW-SE en 

klachteninterferentie, sterke voorspellers zijn voor de duur tot terugkeer naar werk. Dit 

onderstreept het belang om aandacht te besteden aan deze concepten in de begeleiding van 

verzuimende werknemers.  

 

Hoofdstuk 4 bevat een beschrijving van de ECO-interventie en van de opzet van het onderzoek 

waarin de effectiviteit van de ECO-interventie onderzocht is. ECO is een begeleide 

internetinterventie die bestaat uit twee delen: (1) Een internetcursus voor de verzuimende 

werknemers, genaamd Return@Work. Deze internetcursus richt zich op terugkeer naar werk en 

is gebaseerd op principes uit psychologische behandelingen, zoals cognitieve gedragstherapie 

en problem solving treatment; (2) Een beslisondersteuning via email voor de bedrijfsarts. De 

bedrijfsarts wordt ondersteund met informatie uit de eHealth module over de vooruitgang van 

de werknemer en er worden adviezen gegeven over behandeling en verwijzing. Daarnaast heeft 

de bedrijfsarts de mogelijkheid om een psychiater te consulteren. In een cluster-

gerandomiseerd, gecontroleerd onderzoek is de effectiviteit van ECO ten opzichte van 
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gebruikelijke begeleiding door de bedrijfsarts onderzocht. Deelnemers aan het onderzoek waren 

werknemers met psychische klachten, zoals depressie, angst en somatisatie, die tussen de 4 en 

26 weken verzuimden. De deelnemers zijn één jaar lang gevolgd. De primaire uitkomstmaat was 

duur tot terugkeer naar werk, secundaire uitkomstmaat was vermindering van psychische 

klachten.  

 

In hoofdstuk 5 staan de resultaten van het cluster-gerandomiseerde gecontroleerde onderzoek 

beschreven. In totaal hebben 220 verzuimende werknemers met psychische klachten 

deelgenomen aan het onderzoek, 131 werknemers werden gerandomiseerd naar de ECO-groep 

en 89 werknemers werden gerandomiseerd naar de controlegroep en ontvingen de 

gebruikelijke verzuimbegeleiding. Na één jaar bleek 88% van de werknemers in de ECO-groep en 

84% werknemers in de controlegroep en hun werk gedeeltelijk of volledige hervat hadden. De 

duur tot het eerste moment van werkhervatting (gedeeltelijk of volledig) was significant korter 

voor de werknemers in de ECO-groep (P=.03). De mediane duur tot eerste werkhervatting was 

namelijk 50 dagen in de ECO-groep en 77 dagen in de controlegroep. Daarnaast had 68% van de 

werknemers in de ECO-groep en 61% van de werknemers in de controlegroep hun werk volledig 

hervat binnen één jaar. De mediane duur tot volledige werkhervatting was 131 dagen in de ECO-

groep en 178 dagen in de controlegroep, dit verschil was echter niet significant (P=.15). De 

werknemers in beide groepen rapporteerden een vermindering van hun psychische klachten en 

9 maanden na de start van het onderzoek waren er significant meer werknemers uit de ECO-

groep hersteld van de psychische klachten dan in de controlegroep, respectievelijk 56% versus 

37%.  

 

Hoofdstuk 6 richt zich op de procesevaluatie van de ECO-interventie die naast het 

gerandomiseerde gecontroleerde onderzoek is uitgevoerd. Het doel van de procesevaluatie was 

om de toepasbaarheid en haalbaarheid van de ECO-interventie te onderzoeken en om eventuele 

barrières voor de implementatie van de interventie op te sporen. De procesevaluatie bevatte de 

volgende componenten: werving (recruitment), bereik (reach), aangeboden en ontvangen dosis 

(dose delivered and received), therapietrouw (fidelity), tevredenheid (satisfaction) en context. 

Om deze componenten te onderzoeken zijn zowel kwalitatieve als kwantitatieve methoden 

gebruikt, namelijk: een online vragenlijst voor de werknemers, website data, telefonische 

interviews met bedrijfsartsen en observaties van de onderzoekers. De ‘werving’ van werknemers 

voor de interventie verliep zonder problemen, echter voor de bedrijfsartsen verliep moeizamer. 

Het ‘bereik’ van de interventie was 100% voor de bedrijfsartsen en 76% voor de werknemers. Alle 

bedrijfsartsen die waren aangemeld voor de interventie hebben de training in de interventie 

gevolgd en 76% van de werknemers de inloggegevens voor de ECO-interventie hebben 
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ontvangen, zijn daadwerkelijk ingelogd. De resultaten op de componenten ‘werving’ en ‘bereik’ 

zijn echter beïnvloed doordat de ECO-interventie geïmplementeerd werd in een 

onderzoeksetting. De ‘aangeboden en ontvangen dosis’ voor de bedrijfsartsen laten zien dat 

91.6% van de bedrijfsartsen minimaal één emailbericht van uit de ECO-interventie heeft 

ontvangen. De ‘aangeboden en ontvangen dosis’ van de werknemers laten zien dat de meeste 

werknemers wel starten met de ECO-interventie, maar dat het volledig volgen van de 

verschillende modules van de internetcursus, Return@Work, niet optimaal is en varieert per 

module van 13% tot 90%. De procesevaluatie laat ook zien dat de bedrijfsartsen en werknemers 

over het algemeen tevreden zijn met de ECO-interventie, alleen geven de werknemers aan dat 

ze behoefte hebben aan meer begeleiding. Verder bleek dat de ‘therapietrouw’ van de 

bedrijfsartsen lager was dan verwacht, ongeveer 30% van de werknemers heeft begeleiding van 

de bedrijfsarts ontvangen in de ECO-interventie. Tenslotte, het proces component ‘context’ laat 

zien dat de bedrijfsartsen weinig tijd hadden om de werknemers te begeleiden in de ECO-

interventie en dat het onmogelijk was voor werknemers om contact op te nemen met de 

bedrijfsarts buiten te reguliere consulten. De conclusie van de procesevaluatie is dat voor 

verdere implementatie van de ECO-interventie in de bedrijfsgeneeskundige setting aandacht 

besteed moet worden aan een aantal barrières, zoals tijd, bereikbaarheid en benaderbaarheid 

van de bedrijfsartsen. 

 

In hoofdstuk 7 is de economische evaluatie van de ECO-interventie beschreven. De kosten en 

baten van de ECO-interventie in vergelijking met gebruikelijke zorg zijn geëvalueerd in een 

economische analyse. Uitkomsten van deze analyse waren het aantal verzuimdagen, 

zorggebruik, en gezonde levensjaren. De data uit het gerandomiseerde onderzoek zijn 

geanalyseerd vanuit verschillende perspectieven, namelijk die van de werkgever, de werknemer 

en de zorgverzekeraar. Bovendien is er een analyse uitgevoerd vanuit het maatschappelijke 

perspectief waarin alle kosten en baten zijn meegenomen, ongeacht wie verantwoordelijk is 

voor de kosten of profiteert van de baten. Vanuit het perspectief van de werkgever zijn de 

incremental net-benefits van de ECO-interventie €3,187 per werknemer, dit komt neer op een 

rendement van €11 per geïnvesteerde Euro. Na zes maanden wordt het break-even point bereikt. 

Ook vanuit het perspectief van de werknemer leidt de economische evaluatie tot positieve 

resultaten, omdat de eerdere terugkeer naar het werk leidt tot meer gezonde levensjaren.  

Echter, vanuit het perspectief van de zorgverzekeraar leidt de ECO-interventie tot meer kosten 

dan baten,  namelijk €213 per werknemer per jaar. Tenslotte, vanuit maatschappelijk perspectief 

zijn de incremental net-benefits van de ECO interventie €3,537 per werknemer, wat neerkomt op 

een rendement van €12 per geïnvesteerde Euro. Na zeven maanden wordt het break-even point 

bereikt. De conclusie van de economische analyse is dat de kosten/baten verhouding van de ECO-
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interventie goed is, omdat de kosten voor de werkgever binnen een jaar meer dan terugverdiend 

zijn en de werknemer baat heeft bij de ECO-interventie in de vorm van een verbeterde kwaliteit 

van leven door een eerdere terugkeer naar het werk.  

 

Hoofdstuk 8 bevat de algemene discussie van dit proefschrift. In dit hoofdstuk worden de 

belangrijkste bevindingen en de interpretatie van deze bevindingen besproken. Tevens worden 

enkele aanbevelingen gedaan voor verder onderzoek en de praktijk. Er wordt geconcludeerd dat 

de PHQ-9 een betrouwbaar en valide vragenlijst is voor het screenen op depressie in een 

populatie van verzuimende werknemers. Verder wordt aanbevolen om tijdens de behandeling 

en verzuimbegeleiding van verzuimende werknemers niet alleen te focussen op het verminderen 

van de klachten maar ook op persoonlijke factoren zoals RTW-SE en klachteninterferentie. Vanuit 

de resultaten van het gerandomiseerde onderzoek naar de effectiviteit en kosteneffectiviteit 

van de ECO-interventie kan geconcludeerd worden dat ECO een veelbelovende interventie is 

voor verzuimende werknemers met psychische klachten. De procesevaluatie laat zien dat er 

gedurende de studie een aantal barrières zijn geweest die een optimale implementatie van de 

ECO-interventie in de weg hebben gestaan. Dit kan gezien worden als een indicatie dat er een 

hogere effectiviteit van de ECO-interventie behaald kan worden bij een succesvolle 

implementatie van de interventie. Voor verder onderzoek zou het interessant zijn om de 

effectiviteit van de ECO-interventie in andere settingen te onderzoeken. 
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Eindelijk is het zover, ik kan mijn dankwoord schrijven! Terwijl ik dit schrijf besef ik mij dat dit 

waarschijnlijk het meest gelezen gedeelte van mijn proefschrift zal zijn. Toch wel een beetje cru, 

want dit is in een avondje geschreven, terwijl de rest van het proefschrift jaren heeft geduurd ;) 

Tijdens die jaren zijn er heel wat mensen die mij geholpen hebben en hen wil ik graag bedanken. 

 

Allereerst wil ik mijn promotor en copromotoren bedanken. Christina, bijna 9 jaar geleden heb jij 

mij aangenomen als onderzoeker bij het Trimbos-instituut om mee te werken aan verschillende 

onderzoeken die liepen in het programma Diagnostiek & Behandeling. In 2010 startte het “ECO-

onderzoek” en na verloop van tijd bedacht jij dat het misschien wel leuk voor mij was om op dit 

onderzoek te promoveren. Na enige twijfel (want ik had bij collega’s gezien dat promoveren 

geen makkie was ) heb ik besloten om ervoor te gaan. Ondanks dat ik mij de afgelopen jaren 

weleens heb afgevraagd of het er echt van zal komen, heb jij er altijd vertrouwen in gehad. 

Inmiddels ben jij hoogleraar op de universiteit van Tilburg en inhoudelijk leidinggevend 

psychiater van het Topklinisch Centrum voor Lichaam, Geest en Gezondheid. Ik vind het 

bewonderenswaardig hoe jij dit alles weet te combineren! Bedankt voor de kansen en het 

vertrouwen dat jij me hebt gegeven.  

 

Evelien, ook al was het op afstand, als copromotor stond jij altijd voor mij klaar. Allereerst wil ik 

je bedanken voor jouw waardevolle commentaren bij het schrijven van dit proefschrift. Ik heb 

jouw frisse blik op het onderzoek en de artikelen altijd enorm gewaardeerd. Daarnaast wil ik je 

bedanken voor jouw hartelijke ontvangst bij Tranzo, door jou voelde ik mij er gelijk thuis!  

 

Moniek, jij bent niet alleen mijn copromotor maar ook een geweldige collega en inmiddels ook 

vriendin. De gesprekken over dit proefschrift, de kinderen, het weekend en kleding liepen nog 

weleens door elkaar heen . Dankjewel voor al je goede adviezen en steun tijdens dit traject! 

Hoop nog lang met je te kunnen samenwerken en nog vele etentjes en bakjes met kinderen te 

mogen doen.  

 

Han, Aartjan, Gijsbert, Wilco, Leona, Filip en Suzanne, medeauteurs van artikelen in dit 

proefschrift. Ik heb veel van jullie geleerd. Heel fijn dat jullie, ondanks jullie volle agenda’s, de tijd 

hebben genomen om mijn artikelen van waardevol commentaar te voorzien! Gijsbert, ik wil jou 

ook bedanken voor de prettige samenwerking en voor het inzicht die jij me hebt gegeven in de 

bedrijfsgeneeskundige zorg. Wilco, ik wil jou in het bijzonder bedanken voor je hulp bij de 

statistische analyses. 
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Leden van de promotiecommissie, heel hartelijk dank voor het lezen en beoordelen van mijn 

proefschrift. 

 

Natuurlijk bedank ik ook alle onderzoeksdeelnemers en deelnemende bedrijfsartsen van 

Achmea en GGZBreburg, want zonder jullie was dit proefschrift er nooit geweest.  

 

Het Trimbos-instituut wil ik bedanken voor de ruimte die ik heb gekregen om mijn proefschrift af 

te ronden. Ik wil de (oud-)collega’s van Diagnostiek & Behandeling en Zorginnovatie bedanken 

voor de fijne samenwerking en interesse in mijn vorderingen met dit proefschrift, maar natuurlijk 

ook voor alle gezellige afdelingsetentjes en lunches in de plaza of lunchwandelingen (tja het blijft 

een moeilijke keuze ).  

 

Namrita, Wietske, Hanne en Lars, jullie hebben als stagiaire of uitzendkracht meegewerkt aan 

het onderzoek waar dit proefschrift op gebaseerd is. Wat hebben jullie een hoop interviews 

afgenomen! Bedankt voor jullie inzet en bijdrage.  

 

Mijn paranimf, Anna, ik ben blij dat ik je heb leren kennen. We zien elkaar niet zo vaak meer als 

toen we nog collega’s waren bij het Trimbos, maar als we elkaar zien is het altijd vertrouwd en 

gezellig. Hopelijk volgen en nog vele etentjes in Katwijk, Leiden en Amsterdam. In januari 2013 

promoveerde jij en stond ik naast je als jouw paranimf. Vandaag staan wij hier weer, alleen nu 

moet ik het doen en ik hoop dat ik het net zo geweldig ga doen als jij toen deed!  

 

Lief zusje en paranimf, Suzanne, wat ben ik blij dat jij naast me staat vandaag! En niet alleen 

vandaag sta je naast me... We hebben de afgelopen jaren samen veel gelachen en gehuild. Ik kan 

mij echt geen beter zusje dan jou wensen. Love you! 

 

Familie en vrienden, bedankt voor jullie interesse in mijn werk en dit proefschrift, maar vooral 

bedankt voor de vele ontspannende en gezellige momenten die we samen hadden. Hopelijk 

volgen er nog heel veel! Cor en vooral Prijna, heel erg bedankt voor alle extra oppasuurtjes. 

Zonder jullie was ik nu nog bezig geweest. 

 

Lieve papa en mama, jullie hebben altijd in mij geloofd, al hadden jullie soms geen idee waar ik 

mee bezig was ;) Jullie staan altijd voor mij klaar en ik weet dat jullie supertrots op mij zijn. Dank 

jullie wel voor alles!  
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Drie jaar geleden tijdens mijn zwangerschapsverlof van Zoë werd mijn eerste artikel uit dit 

proefschrift gepubliceerd. Nu, tijdens mijn zwangerschapsverlof van Tara, schrijf ik dit 

dankwoord. Het combineren van het moederschap en het schrijven van een proefschrift was niet 

altijd makkelijk, maar lieve Zoë en Tara jullie zijn de allerbeste afleiding die er bestaat! Dankjewel 

kleine meisjes van mij, ik hou zielsveel van jullie.  

 

Tot slot, lieve Ruud, wat ben ik blij dat jij er altijd voor mij bent! Jouw relativeringsvermogen, 

eeuwige optimisme (tot vervelends aan toe), humor en onvoorwaardelijke steun en liefde 

hebben ervoor gezorgd dat ik zover gekomen ben. Ik kan mij geen leven zonder jou voorstellen 

en weet zeker dat wij nog heel veel mooie en liefdevolle jaren met onze meisjes tegemoet gaan!  

 

Daniëlle  
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| Curriculum Vitae 
 

 

1984   Born in Leiden, The Netherlands 

 

1997-2003 Pre-university education, Andreas College, Katwijk 

 

2003-2006 Bachelor degree in Psychology, Leiden University 

 

2006-2007 Master degree in Clinical Psychology, Leiden University 

 

2007-present Researcher at the Netherlands Institute of Mental Health and Addiction / 

Trimbos-institute, Utrecht 

 

2012-present PhD student at Tranzo, Tilburg University 
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