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Chapter 1 
General Introduction
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Table 1: Causes of long-term sickness absence (%) in 2010-2013  
(Source: ArboNed, 2014). [2]

Year Cause Men % Women % Total % Total ASA*

2010 Musculoskeletal 
disorders

Mental disorder

Other physical  
disorders

42.5

14.6

35.5

36.2

24.9

38.1

-

-

-

103.2

100.8

111.5

2011 Musculoskeletal 
disorders

Mental disorder

Other physical  
disorders

43.6

17.8

34.2

27.1

30.6

35.3

38.4

25.2

34.8

107.0

109.7

118.2

2012 Musculoskeletal 
disorders

Mental disorder

Other physical  
disorders

43.5

23.7

32.7

29.4

38.3

32.1

39.1

29.1

32.4

108.7

118.5

119.4

2013 Musculoskeletal 
disorders

Mental disorder

Other physical  
disorders

37.7

29.6

32.7

32.2

41.0

27.8

34.9

35.8

29.3

108.9

118.3

117.9

2014 Musculoskeletal 
disorders

Mental disorder

Other physical  
disorders

33.6

26.5

40.0

23.1

41.0

35.9

29.9

33.0

38.1

108.6

117.1

124.7

* ASA = Average sickness absence period in days
- = Data not available

Aim of this Thesis
The aim of this thesis is to examine the factors associated with the duration and 
recurrence of sickness absence due to common mental disorders. This first 
chapter describes the background and aim of this thesis and introduces the 
research questions. It concludes with an outline of the thesis.

Reason for this research
During my 23 years as an occupational physician, the guidance of employees with 
Common Mental Disorders (CMDs) has become an increasing part of my work. An 
employee always experiences a sickness absence period due to CMDs as a very 
difficult period in his life. To better understand how to guide these employees I felt 
I needed more knowledge to identify the ones at risk of long-term and recurrent 
sickness absence due to CMDs. Such knowledge is vital when one must decide at 
an early stage of sickness absence whether or not to refer employees to treatment 
and interventions aimed at recovery and a sustainable return to work.

Common mental disorders and work
The number of employees reporting sick with CMDs, including depression, anxiety 
and adjustment disorders, is increasing. [1] In the last five years in the Netherlands, 
CMDs have accounted for a substantial proportion of long-term sickness absence, 
increasing from 25% in 2010 to 33% in 2014 (Table 1). Not only the proportion, but 
also the duration of sickness absence due to CMDs, is increasing. In 2010 this 
duration averaged 101 days and in 2014 it averaged 117 days.
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The negative consequences for both the individual and society have put sickness 
absence due to CMDs high on the political agenda. Long-term sickness absence 
and disability create a distance from the labour market. [1] This distance is often 
further increased by the ensuing negative spiral of unemployment, poverty and 
deterioration of (mental) health. [3-9] The total estimated costs of mental problems 
in the Netherlands are estimated at 3.3% of the Gross Domestic Product. These 
are mainly indirect costs caused by loss of productivity, performance and, finally, 
of employment [1]. Besides being on political agendas, sickness absence due to 
CMDs also ranks high on the agenda of Occupational Safety and Health research. 
To date, this research focuses on the duration, Return to Work (RTW) and 
management of sickness absence due to CMDs. Several studies have shown that 
a number of factors, such as age and diagnoses of depression or anxiety, affect 
the duration of such absence, whereas factors like the number of previous 
recurrences, gender, and age affect its risk of recurrence. [10-16] Recent research is 
studying how employees with mental problems function at work [17,18], and is also 
investigating sickness absence due to mental problems with regard to its 
recurrence. [19] 

Occupational physicians in the Netherlands are working with a guideline 
developed in 2007: “The management of mental health problems of workers by 
occupational physicians”. [20] In this guideline, the risk factors mentioned above are 
not yet explicitly taken into account to identify employees at risk for long-term or 
recurrent sickness absence. If occupational physicians were to use prediction 
models for the duration and recurrence of sickness absence due to CMDs, then 
high-risk employees could be identified and referred for treatment or interventions 
aimed at reducing this risk. 

Context of the social security in the Netherlands

The level of sickness absence is, among other things, influenced by a country’s 
social security system. To interpret the findings of this thesis it is important to 
understand the Dutch social security context [Textbox 1]. In contrast to other 
countries, in the Netherlands sickness absence is certified by occupational 
physicians, who play a central role in the guidance of the patients involved. For the 
RTW of employees sick-listed with mental disorders, the occupational physician 
uses as guideline: The management of mental health problems of workers by 
occupational physicians [Textbox 2].

In 2012, 11,895 employees in the Netherlands did not (fully) return to work after a 
two-year period of sickness absence due to CMDs, and were granted disability 
pensions (Table 2). Despite the fact that Dutch regulations aim to reduce the 
number of such employees, figures from the National Social Security Institute 
(UWV) show that one third of new disability claims are granted to employees with 
CMDs. Among employees under 45 years of age, CMDs are the main reason for 
disability claims (Table 2), and are also the main reason for disability claims in the 
age group 45-55. The category ‘other diagnoses’ is slightly larger than the 
category ‘mental disorders’, but ‘other diagnoses’ is a composite category.

Table 2: New disability pensions per diagnosis (in %) per age category, 2011  
(Source: National Social Security Institute (UWV), 2012).[2]

Age < 35 35-44 45-54 55-64 Total Total 
Number

Mental disorders 49% 40% 28% 18% 31% 11,895

Musculoskeletal 
disorders

13% 18% 24% 26% 21% 8,095

Cardiovascular  
diseases

1% 4% 8% 14% 8% 2,895

Malignancies 3% 5% 10% 13% 9% 3,242

Other diagnoses  
(incl.unknown)

34% 33% 30% 29% 31% 11,773

Total 100% 100% 100% 100% 100%

Number of new  
disability pensions

6,500 8,400 12,100 10,900 37,900

These figures are not unique for the Netherlands. The 2012 report on “Sick on the 
Job? Myths and Realities about Mental Health and Work”, Mental Health and 
Work, by the Organisation for Economic Cooperation and Development (OECD) 
shows that on average one third of disability claims in the affiliated countries are 
also based on mental disorders. [1] 
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In 2005, Nieuwenhuijsen et al developed a prediction model for this reason. [10,11]  
A limitation of this study is that the prediction model was developed for a 
population dominated by teachers (54%). Four predictors of long-term mental 
sickness absence were identified: age >50 years, high education, employee’s own 
expectation that mental sickness absence will last >3 months, and the presence 
of depressive and anxiety symptoms. Tables 3 and 4 show how Niewenhuijsen’s 
prediction model can be applied in occupational health care practice. 

Textbox 2

The role of the occupational physician 
The role of the occupational physician in the Netherlands differs from that in 
most other countries. The occupational physician certifies sickness absence 
and plays a central role in the return to work of sick-listed employees. Neither 
the general practitioner nor the medical specialist give advice about return to 
work of employees. In advising on the return to work of employees sick-listed 
with CMDs, the OP adheres to the guideline “The management of mental 
health problems of workers by occupational physicians” [20]. The guideline is 
based on the theory that mental health problems are best interpreted as a 
loss of control. The recovery process can therefore be viewed as a process of 
regaining control through three stages: 
1) crisis (loss of control and need of overview of what is happening), 
2)  orientation on problems and solutions (listing relevant problems and their 

solvability), 
3)  orientation on application of solutions (listing, prioritizing and practicing 

solutions in the work situation). 
Guidance by the occupational physician focuses on strengthening the 
employee’s problem-solving capacity. The employee is motivated to return to 
work while still suffering mental health symptoms; the focus is on 
accommodating work to the employee’s remaining work capabilities (the 
‘place-then-train’ principle). As a result, the employee will regain his/her 
normal daily routine and restore normal daily functioning parallel to and more 
or less independent of a reduction in mental health symptoms. 

Textbox 1

The Dutch social security system 
In the Netherlands, the employer is responsible for the return to work of 
sick-listed employees during the first two years of their sickness absence.  
This implicates that the employer compensate sickness absence by paying a 
minimum of 70% of the employee’s income before absence. The employer 
compensates SA irrespective of cause and work-relatedness. The employer’s 
responsibilities for the return to work of employees are described in the 
“Gatekeeper Improvement Act” (Wet verbetering poortwachter). The employer 
is obliged to contact an occupational physician for certification of an 
employee’s sickness absence within six weeks of his calling in sick. The 
occupational physician not only certifies sickness absence, but also advises 
on return to work. No later than the 8th week of sickness absence, employer 
and sick-listed employee must agree on an action plan for return to work. 
Return to work activities must be evaluated regularly by employer, employee, 
and occupational physician during the first year of sickness absence. In the 
second year, employer and employee must consider alternate workplaces 
either within the company or in other companies (outplacement) in addition to 
efforts aimed at return to the same workplace as before the absence. If the 
employee has not (fully) returned to work after two years of sickness absence, 
the employee can apply for a disability pension at the National Social Security 
Institute (UWV). UWV assesses all activities performed and aimed at 
occupational rehabilitation of the sick-listed employee. When the return to 
work activities are valued as insufficient, the employer can be fined, which 
means that the employer needs to employ the employee for another year and 
continue to pay wages at 70%. This legislation aims at stimulating employers 
to facilitate reintegration of a sick employee.

Predictors and prediction models for sickness absence  
due to CMDs

Duration of mental sickness absence
Employees with mental sickness absence are at risk of long-term sickness 
absence and disability pension. [5-9] Several studies show that 8.5 to 12.7% of 
employees who report sick with mental problems are still unfit to work after one 
year. [21, 22] There is, however, little consistency among studies on potential 
predictors of long-term mental sickness absence. Age (> 50 years), gender 
(women), education (low or intermediate/high), medical and sickness absence 
history, diagnosis, (sole) breadwinner, socioeconomic status, and the employee’s 
own expectations about the duration of sickness absence duration have all been 
mentioned in systematic literature reviews as potential predictors of the duration 
of such absence. [10,11] 
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Recurrence of sickness absence due to CMDs
Employees who have been absent due to mental disorders are at increased risk of 
new episodes of mental sickness absence. According to Koopmans et al, 
employees with a previous period of such absence have a three times higher risk 
of recurrent mental sickness absence than do other employees. [23] Research has 
shown that recurrence rates do not differ between men and women. [14, 24] Women 
under 45 years of age have a higher risk of recurrent mental sickness absence 
than women aged 45 years or older, while no age differences were observed in 
men. [14] Sado et al found that, along with age, the number of recurrences is a risk 
factor for future absence. [15] According to Virtanen et al, manual employees (e.g. 
cleaners or maintenance employees) have a 25% higher risk of recurrent mental 
sickness absence and low-educated non-manual employees (e.g. mechanics and 
nurses) have a 15% higher risk than do high-educated non-manual employees (e.g. 
teachers and physicians). [16] Usually, the guidance of employees sick-listed with 
CMDs ends when the employee has fully resumed work. [19] The possibility of 
identifying employees at risk of recurrent sickness absence due to CMDs can be 
used to invite these employees for counselling and, if appropriate, refer them to 
targeted interventions to prevent recurrent absence. [19]

Research questions 
The aims of this thesis were threefold. First, to increase knowledge of the factors 
associated with the duration of sickness absence due to CMDs. Second, to 
validate and improve Nieuwenhuijsen’s prediction model for the duration of 
sickness absence due to CMDs in a heterogeneous population. Third, to increase 
understanding of the factors associated with the recurrence of sickness absence 
due to CMDs. 

The dissertation addresses the following research questions:

Research question 1: 
Does the common mental disorder diagnosis determine the duration of sickness 
absence, and which other factors play a role? 

Research question 2a: 
Can the existing prediction model predict the duration of sickness absence due to 
common mental disorders in a heterogeneous population of employees, and does 
the addition of work-related factors improve the prediction model’s performance?

Research question 2b: 
Does the prediction of the duration of sickness absence due to common mental 
disorders improve by incorporating illness perceptions of the employee in the 
prediction model?

Research question 3: 
Does the diagnosis of the first episode of sickness absence due to common 
mental disorders determine the risk of recurrent sickness absence, and what is the 
median time between onset and recurrence of sickness absence due to common 
mental disorders?

Table 3: Application of the prediction model assessing duration of sickness absence  
due to CMDs [13]

Factor Options Score

Age < 50 years
> 50 years

0
1

Education Low 0

Intermediate and high 1

When do you expect to be able to 
resume work?

Within 3 months 0

After 3 months or longer 1

Depressive/anxiety symptoms  No 0

Yes 1

Total score Range 0 to 4

This prediction model has not been explicitly incorporated into the occupational 
physicians’ guideline referred to above [20] and is only rarely used by occupational 
physicians. However, a prediction model for the duration of sickness absence 
could help these physicians to initiate interventions at an early stage, thereby 
preventing long-term absence. Moreover, employers and income insurance 
companies would be more inclined to pay for intervention costs if sickness 
absence due to CMDs threatens to be of long duration. The prediction model 
could give the sick-listed employee and his employer a global indication of the 
expected duration of absence; however, caution is warranted because the 
expectation of long-term sickness absence can be stigmatizing as well as a 
self-fulfilling prophecy. 

Table 4: Estimated duration of sickness absence due to CMDs [13]

Total score Mean duration

0 100 days 

1 160 days

2 260 days

3 or 4 380 days
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Research question 4: 
Does the risk of incidence and recurrence of sickness absence due to common 
mental disorders differ between office employees and production employees in 
the same industrial sector?

Research question 5: 
Are shift employees at higher risk of incidence and recurrence of sickness 
absence due to common mental disorders than daytime employees? 

Research question 6: 
Does the employment status of employees change in the years after full return to 
work from a period of sickness absence due to common mental disorders?

Research question 7: 
Which factors, according to scientists and physicians, should be incorporated in a 
model to predict recurrent sickness absence due to common mental disorders? 

Thesis outline

In Chapter 2 we describe the results of a register study on the associations 
between diagnoses, age, socio-economic position and the duration of sickness 
absence due to CMDs (research question 1). In Chapter 3 we present a 
prospective cohort study in a heterogeneous population to validate and improve 
an existing prediction model for duration of sickness absence due to CMDs 
(research question 2a). In Chapter 4 we further improve the prediction model by 
adding employees’ illness perceptions (research question 2b). In Chapter 5, based 
on a 10-year follow-up study we examine whether the diagnosis of the first 
episode of sickness absence determines the risk of recurrent absence. Moreover, 
we investigate the median length of recurrent sickness absence due to common 
mental disorders (research question 3). In Chapter 6 we examine the difference 
between office employees and production employees in the incidence and 
recurrence of sickness absence due to CMDs (research question 4). In Chapter 7 
we compare the risk of incidence and recurrent sickness absence due to CMDs 
between shift employees and daytime employees (research question 5). In 
Chapter 8 we address the impact of sickness absence due to CMDs after return to 
work. During a 5-year longitudinal study we examined whether and how 
employment status was affected after a period of SA due to CMDs (research 
question 6). Using the Delphi approach, in Chapter 9 we present factors to be 
incorporated into a prediction model for the risk of recurrent sickness absence 
due to CMDs (research question 7). In the general discussion, Chapter 10, we 
summarize and discuss the main research results and present recommendations 
for occupational physicians and employers and suggestions for further research.
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Introduction 
      
Mental disorders occur frequently and account for an increasing burden of 
disease in developed countries [1, 2]. The prevalence of mental disorders peaks 
during working age, which makes them a major cause of sickness absence [3, 4]. 
Employed people with mental disorders lose three times more work days in a 
12-months’ period compared to people without mental disorders [2]. Furthermore, 
mental disorders are associated with an increased risk of disability pensioning [5-9]. 
The Organization for Economic Co-operation and Development reported that 
mental disorders account for up to one-third of disability pension awards in 
western European countries [10].

The occupational rehabilitation and return to work (RTW) of employees with 
mental disorders are topical issues in occupational healthcare. Recently, Nielsen 
et al. investigated RTW rates of employees with long-term (>3 weeks) sickness 
absence (SA) due to mental health problems and reported that 26% of Danish 
employees had resumed work at 10 weeks, 56% at 20 weeks, 73% at 30 weeks, 
and 81% at 40 weeks after reporting sick; 12.7% of employees had not resumed 
work after 1 year and applied for disability benefits [11]. The authors based their 
results on employee-reported mental health problems, which were neither 
medically verified nor categorized according to an international classification 
system. Therefore, it is difficult to use such data for comparative studies on RTW 
of employees with mental disorders across countries. All the more because 
comparative studies are hindered by differences in (occupational) healthcare and 
social security systems between countries. 
 
In Norway, RTW after long-term (>2 weeks) SA due to mental disorders was 
classified according to the International Classification of Primary Care (ICPC). 
Overall, 25% of employees resumed work within 1 month of calling in sick, 52% 
within 3 months, and 73% within 6 months; 8.5% had not resumed work after 12 
months and were transferred to other forms of compensation [12]. Employees 
sick-listed with crisis reactions (ICPC P02 and P25) had the highest RTW rates and 
those sick-listed with psychoses (ICPC P72, P73 and P98) the lowest RTW rates at 
any time within 12 months of reporting sick. Employees with neurotic conditions 
(ICPC P04, P06-10, P20, P27-29, P75, P78-80, and P99) and depressive disorders 
(ICPC P03, P76, and P77) had similar RTW rates, which were higher than the RTW 
rates of employees with anxiety conditions (ICPC P01 and P74) and substance 
dependence (ICPC P15-P19). 
The Norwegian data originate from the late nineties and must be considered 
outdated, because work has changed considerably in the last decades [13]. 

The labour force in most European countries has become increasingly flexible due 
to both low employment rates in the nineties when job creation was a priority, and 
globalisation where it is important to adapt swiftly to the economic market. This 
increase in flexibility results in more temporary employment and reduced job 
security, which impact on employees’ mental health [14-16]. In addition, the labour 
participation of women has increased and the labour force has gradually aged 
since the nineties [13]. Besides these labour force changes, work itself has 
intensified. The European Working Condition Surveys have shown that work is 

Abstract
        
Purpose: To investigate return to work (RTW) in employees sick-listed with mental 
disorders classified according to the International Classification of Diseases (ICD). 

Methods: Sickness absences (SA) medically certified as emotional disturbance 
(ICD-10 R45) or mental and behavioral disorders (ICD-10 F00–F99) were retrieved 
from an occupational health service register. RTW was associated with age, 
gender, and socioeconomic position (SEP) by parametric survival analysis. 

Results: Emotional, neurotic, somatoform, stress-related, and mood disorders 
encompassed 94% of all mental SA. Employees with emotional disturbance had 
the highest RTW rates: after 1 year 95% had resumed work and after 2 years 98% 
compared to 89% and 96% of employees with neurotic, somatoform and stress-
related disorders, and 70% and 86% of employees with mood disorders. The 
probability of RTW decreased after 1 month of SA due to emotional disturbance,  
2 months of SA with neurotic, somatoform and stress-related disorders, and 3 
months of SA with mood disorders. Women resumed their work later than men. 
Young employees presenting with emotional disturbance, neurotic somatoform, 
and stress-related disorders had earlier RTW than older employees and low-SEP 
employees had earlier RTW than high-SEP employees. 

Conclusions: RTW rates and probabilities differed across categories of mental 
disorders. Age and SEP were associated with RTW of employees with emotional, 
neurotic, somatoform, and stress-related disorders, but not with RTW of 
employees experiencing mood disorders. To maximize the likelihood of RTW, a 
focus on RTW is important in the first months after reporting sick with mental 
disorders.
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Ethical considerations

In legal respect, sickness absence data belong to the employees’ companies. 
Upon contracting, 365/ArboNed asks companies and their work councils for a 
written consent to use their sickness absence data. Ethical approval was not 
necessary as the Medical Research involving Human Subjects Act [20] does not 
apply to studies of anonymised register data. The Medical Ethics Committee of the 
University Medical Center Groningen confirmed that ethical clearance was not 
necessary for this study.

Mental disorders and return to work
Mental disorders included ‘Symptoms and signs of emotional disturbance’ (ICD-10 
R45, e.g. nervousness, restlessness, agitation, unhappiness, irritability, 
demoralization and apathy) as well as the categories of the ICD-10 F-chapter 
‘Mental and behavioral disorders’ (Table 1). For this study, OP-certified and ICD-10 
classified mental SA was derived from the 365/ArboNed register in the period from 
January 2006 to December 2008. Return to work (RTW) was defined as resuming 
work with equal earnings as before SA for at least 28 consecutive days. Since 
employees were assessed for a disability pension after 2 years, SA was censored 
if RTW failed to occur within 730 days of reporting sick. All SA episodes were 
regarded as independent events, even if employees had more than one mental SA 
episode during the study period.

Covariates
Age, gender and zip codes were retrieved from the 365/ArboNed register. 
Employees were assigned to the age groups <35 years, 35-44 years, and 45-54 
years, and ≥55 years. The zip codes were used to estimate the socioeconomic 
position (SEP) according to the guidelines of the Netherlands Institute for Social 
Research [21]. SEP was categorized by quartiles into low, lower average, upper 
average, and high SEP.

Statistics
The number of SA episodes, SA incidence and median SA duration were measured 
per ICD-10 category. RTW percentages were monitored for 2 years in each ICD-10 
category. The associations of age, gender and SEP with the time to RTW were 
analysed with parametric survival models, which account for the changing 
probability of RTW during SA [22, 23]. Different types of parametric models can be 
distinguished based on the time dependence of the hazard function [23]. A 
Maximum Likelihood Method strategy [24], performed in Transition Data Analysis 
(TDA, version 6.4o), showed that log-normal models best fitted the probabilities of 
RTW of this study. Log-normal parametric survival analyses calculated hazard 
ratios (HR) and their 95% confidence intervals (CI), with age ≥55 years, men, and 
high SEP as reference categories. A HR >1 reflected a shorter time to RTW 
compared to the reference categories and HR is <1 a longer time to RTW. 

carried out faster while the level of control over work has stabilized [13, 17, 18].  
In addition, more Europeans work in (high-knowledge) services with new 
technologies in jobs with increasing cognitive demands. 

These labour force and work changes may have affected the epidemiology of SA 
and RTW of employees with mental health disorders. Therefore, the purpose of 
this study was to update data on RTW of employees with long-term (>3 weeks) SA 
due to mental disorders, classified according to the 10th version of the 
International Classification of Diseases (ICD-10). Subgroup analysis for each 
ICD-10 category will provide insight in RTW rates and probabilities for different 
types of mental disorders. 

Methods

365/ArboNed is an occupational health service in The Netherlands that is 
contracted by more than 72,000 companies nationwide to provide their employees 
with occupational healthcare. Occupational physicians (OPs) working for 365/
ArboNed record SA in the 365/ArboNed register with a diagnosis according to the 
10th version of the International Classification of Diseases (ICD-10) issued by the 
World Health Organization [19]. The 365/ArboNed register contains the SA data and 
diagnostic codes of one million employees of whom 1% works in the agricultural 
sector, 20% in the industrial sector, 58% in the private sector and 21% in the public 
sector as compared to 4%, 23%, 50% and 23% respectively of the Dutch 
workforce. 

Sickness absence policies and practices 
In The Netherlands, SA due to work-related and not work-related injuries and 
illnesses is compensated by the employer. Employers can insure sickness absence 
compensation and in that case, sickness benefits are paid by the employer’s 
insurer. Employees report sick to their employer, who sends a sick-report to the 
occupational health service for recording purposes and as a request to start 
medical guidance of the sick-listed employee. Short-term SA is self-certified, but 
medical certification by an OP is required within six weeks of reporting sick. The 
OP not only issues a SA certificate, but also provides both employee and employer 
with RTW recommendations. Subsequently, the employee and the employer 
arrange RTW activities, such as accommodated work or transient duties, and 
agree on a graded-activity scheme of partial RTW. The recovery and RTW process 
are evaluated every 4 to 6 weeks in consultation with the OP. After a period of 2 
years, an insurance physician scrutinizes the RTW process and assesses the 
employee’s work capacity. If the employee is considered incapable to work despite 
adequate RTW activities, then a disability pension is granted by the Dutch Social 
Insurance Agency. 
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In total, 26% of employees with mental disorders resumed work within 1½ month 
of reporting sick, 47% within 3 months, 70% within 6 months, 87% within 12 months 
and 95% within 24 months; 5% of employees with mental disorders were assessed 
for a disability pension. Employees with emotional disturbance (R45) had the 
highest RTW rates and employees with schizophrenia (F20-29) and adult 
personality disorders (F60-69) had the lowest RTW rates (Table 2).
Neurotic, somatoform, and stress-related disorders (F40-49), emotional 
disturbance (R45), and mood disorders (F30-39) encompassed 94% of SA due to 
mental disorders in the study population. The probability of RTW was high within 
the first month of reporting sick with emotional disturbance and declined sharply 
thereafter (Figure 1). After reporting sick with neurotic disorders, the probability of 
RTW was high in the first two months of SA and decreased thereafter. For mood 
disorders, the probability of RTW was high in the first three months of SA and 
decreased gradually thereafter. 

Fig. 1 Probability of return to work (RTW) after common mental disorders as a function of time

Of employees with emotional disturbance (R45), 95% resumed work within 1 year 
and 98% within 2 years of reporting sick as compared to 89% and 96% of 
employees with neurotic, somatoform, and stress-related disorders (F40-49) and 
70% and 86% respectively of employees with mood disorders (F30-39). Figure 2 
shows that the RTW rates of employees with emotional disturbance (R45), 
neurotic, somatoform, and stress-related disorders (F40-49) were more or less 
comparable, but differed from the RTW rates of employees with mood disorders 
(F30-39).
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The figure shows hazard functions 
representing the probability of RTW on 
each day after reporting sick with 
symptoms and signs of emotional 
disturbance (R45), mood disorders 
(F30-39) and neurotic, somatoform and 
stress-related disorders (F40-49).

Results

A total of 51,754 employees (21,146 men and 30,608 women) had 57,026 SA episodes 
due to mental disorders; 5272 (10%) employees had more than 1 mental SA episode 
and 2644 (5%) recurrent episodes were diagnosed within the same ICD-10 category 
as the first SA episode. Between January 2006 and December 2008, SA due to 
neurotic, somatoform, and stress-related disorders (ICD-10 F40-49) had the highest 
incidence, followed by SA due to symptoms and signs of emotional disturbance 
(ICD-10 R45) and SA due to mood disorders (ICD-10 F30-39) as is shown in Table 1. 
SA due to emotional disturbance (R45) had the shortest median duration and SA due 
to adult personality disorders (F60-69) the longest median duration.

Table 1 Sickness absence (SA) due to mental disorders classified by ICD-10 categories

Episodes N(%) Incidencea Durationb

R45 Symptoms and signs of 
emotional disturbance

17017 (29.8%) 18.1 (17.9-18.4) 52 (51-53)

F00-09 Organic disorders n.d.

F10-19 Psychoactive substance 
abuse 

418 (0.7%) 0.4 (0.4-0.5) 196 (158-234)

F20-29 Schizophrenia & delusional 
disorders 

455 (0.8%) 0.5 (0.4-0.5) 278 (232-324)

F30-39 Mood disorders 7089 (12.4%) 7.6 (7.4-7.7) 213 (206-220)

F40-49 Neurotic, somatoform & 
stress-related disorders 

29754 (52.2%) 31.7 (31.3-32.1) 109 (107-111)

F50-59 Behavioral syndromes 
associated with physiological 
disturbances & physical factors 

756 (1.3%) 0.8 (0.7-0.9) 67 (58-76)

F60-69 Adult personality and 
behavioral disorders 

627 (1.1%) 0.7 (0.6-0.7) 321 (276-366)

F70-79 Mental retardation 6 (0.0%)

F80-89 Disorders of psychological 
development 

n.d.

F90-98 Disorders of childhood or 
adolescence onset 

n.d.

F99 Unspecified mental disorders 904 (1.6%) 1.0 (0.9-1.0) 193 (172-214)

Total SA due to mental disorders 57026 (100%) 60.7 (60.2-61.2) 99 (98-100)

n.d. = not diagnosed during the period of study
a SA incidence (95% confidence interval) per 1000 employees per year
b Median (95% confidence interval) SA duration in days
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Table 2 Return to work (RTW) percentages at 1½, 3, 6, 12 and 24 months after  
reporting sick

1.5 3 6 12 24 NO 
RTW

Symptoms & signs of 
emotional disturbance (R45)

44% 68% 85% 95% 98% 2%

Psychoactive substance abuse 
(F10-19)

17% 33% 50% 72% 84% 16%

Schizofrenia & delusional 
disorders (F20-29)

7% 18% 37% 59% 76% 24%

Mood disorders (F30-39) 8% 22% 44% 70% 86% 14%

Neurotic, somatoform & 
stress-related disorders 
(F40-49)

20% 44% 70% 89% 96% 4%

Behavioral syndromes due to 
physiological disturbances & 
physical factors (F50-59)

37% 57% 73% 86% 93% 7%

Adult personality disorders 
(F60-69)

9% 19% 34% 53% 70% 30%

Unspecified disorders (F99) 17% 30% 49% 68% 80% 20%

Total 26% 47% 70% 87% 95% 5%

Fig. 2 Return to work (RTW) after common mental disorders stratified by ICD-10 category

Table 3 shows that the time to RTW was longer (HR=0.87) in women as compared 
to men, especially in employees presenting with emotional disturbance (R45), 
neurotic, somatoform, and stress-related disorders (F40-49), and mood disorders 
(F30-39). Young employees (<35 years) resumed work earlier (HR=1.08) than 
employees ≥55 years, especially those presenting with emotional symptoms (R45), 
neurotic, somatoform, and stress-related disorders (F40-49). Age was not 
significantly associated with the time to RTW of employees with mood disorders. 
Overall, the SEP was not associated with RTW after mental disorders, though 
low-SEP employees with emotional disturbance (R45), neurotic, somatoform, and 
stress-related disorders (F40-49) resumed work earlier than high-SEP employees.
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mood disorders (F30-39) and neurotic, 
somatoform and stress-related disorders 
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Table 3 Time to return to work (RTW) by gender, age and socioeconomic position (SEP) 

Gendera Ageb (years) SEPc

< 35 35-44 45-54 low lower
average

upper
average

N% 30,608 (59%) 16,306 (32%) 16,350 (32%) 13,690 (26%) 12686 (25%) 12862 (25%) 13499 (26%)

Symptoms & signs of emotional disturbance (R45) 0.84 (0.81-0.87) 1.21 (1.13-1.29) 1.09 (1.02-1.16) 1.09 (1.02-1.16) 1.10 (1.04-1.15) 1.05 (0.99-1.10) 1.03 (0.98-1.08)

Psychoactive substance abuse (F10-19) 1.02 (0.68-1.47) 0.73 (0.39-2.59) 0.56 (0.30-3.34) 0.66 (0.35-2.86) 1.14 (0.75-1.34) 0.77 (0.48-2.08) 0.66 (0.42-2.39)

Schizofrenia & delusional disorders (F20-29) 0.95 (0.73-1.38) 0.87 (0.47-2.13) 0.72 (0.39-2.59) 0.69 (0.36-2.77) 0.76 (0.53-1.89) 0.97 (0.66-1.52) 1.08 (0.71-1.40)

Mood disorders (F30-39) 0.50 (0.41-0.61) 1.04 (0.93-1.07) 1.03 (0.92-1.08) 0.97 (0.87-1.15) 0.93 (0.86-1.17) 1.06 (0.97-1.03) 1.03 (0.95-1.06)

Neurotic, somatoform & stress-related disorders 
(F40-49)

0.88 (0.86-0.90) 1.14 (1.09-1.20) 1.07 (1.02-1.12) 1.03 (0.99-1.09) 1.08 (1.04-1.12) 1.05 (1.01-1.09) 1.04 (1.00-1.08)

Behavioral syndromes due to physiological 
disturbances & physical factors (F50-59)

0.92 (0.87-1.15) 0.90 (0.63-1.29) 1.12 (0.78-1.61) 1.09 (0.75-1.57) 1.17 (0.89-1.55) 1.27 (0.96-1.67) 0.88 (0.67-1.16)

Adult personality disorders (F60-69) 0.94 (0.71-1.23) 0.62 (0.35-1.10) 0.48 (0.26-0.87) 0.52 (0.27-1.02) 0.85 (0.58-1.23) 0.92 (0.62-1.35) 0.99 (0.67-1.46)

Unspecified disorders (F99) 0.85 (0.68-1.05) 1.17 (0.77-1.78) 1.06 (0.69-1.64) 0.96 (0.62-1.51) 1.12 (0.82-1.53) 1.15 (0.85-1.58) 1.16 (0.84-1.60)

Total 0.87 (0.84-0.90) 1.08 (1.02-1.16) 1.04 (0.98-1.11) 1.02 (0.95-1.08) 1.03 (0.98-1.09) 1.04 (0.99-1.10) 1.04 (0.99-1.09)

The table shows hazard ratios (95% confidence intervals); a hazard ratio >1 indicates a 
shorter time to RTW and a hazard ratio <1 a longer time to RTW.
a women as compared to 21,146 (41%) men 
b as compared to 5,408 (10%) employees ≥55 years 
c as compared to 12,707 (25%) employees with high SEP
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For example, work has intensified and is performed with a higher work pace due  
to higher market constraints and more work pressure due to tight deadlines [17, 18].  
In 1991, 33% of European employees perceived high levels of work intensity as 
compared to 40% in 1995, 42% in 2000 and 44% in 2005. Furthermore, 62% of 
European people are employed in services, especially high-knowledge services, 
which is the sector with the highest growth rates, while manufacturing declines in 
Europe [28]. Hence, work has become more and more mentally demanding and it is 
conceivable that it takes more time to resume work after a SA episode due to 
mental disorders. 

The different RTW rates in employees with mood disorders may be the result of 
differences in SA compensation systems. In Norway, employers pay SA benefits in 
the first 16 calendar days of SA, after which the Norwegian Labour and Welfare 
Organisation (NLWO) takes over SA compensation. Employees are transferred 
from sickness benefits to other types of compensation after 1 year of SA in the 
Norwegian SA compensation system. Comparison of the results shows that similar 
percentages of Norwegian (9%) and Dutch (14%) employees sick-listed with mood 
disorders are transferred to other types of compensation, such as work 
allowances or disability pensions. However, in The Netherlands this happens only 
after 2 years of SA. 

To facilitate international comparative studies on SA, there is a need for 
international consensus on standardized SA measures. Hensing et al. have 
provided five basic SA measures for research on the population level [36]. However, 
international agreement on SA measures on the individual level, for example on 
the definitions of short-term and long-term SA, is lacking. Hence, SA measures 
need to be harmonized across countries with different (occupational) healthcare 
practices and SA compensation policies.

Associations of RTW rates with gender and age 
Women with emotional disturbance (R45), neurotic, somatoform, and stress-
related disorders (F40-49) and mood disorders (F30-39) resumed work later than 
men with these mental disorders. Recent systematic reviews found inconclusive 
results as to the effects of gender on the duration of SA and the time to RTW in 
employees with mental health problems [3, 28, 29]. Hensing and Wahlström reported 
that some studies found a longer duration of SA due to psychiatric disorders in 
women, while other Nordic studies found longer SA durations in men [3]. Blank et 
al. found that gender was associated with RTW in 2 out of 15 studies on mental 
health problems [29]. Cornelius et al. concluded that there was limited evidence  
(1 out of 7 studies) for a gender effect on RTW of employees with mental disorders [30]. 

The aforementioned systematic reviews did provide evidence that older age (>50 
years) was associated with a longer time to RTW. The current results confirmed 
that employees <35 years of age, especially those with emotional disturbance 
(R45) and neurotic, somatoform, and stress-related disorders (F40-49), returned to 
work earlier than employees ≥55 years. However, the time to RTW did not differ 
across age groups in employees with mood disorders (F30-39). The comparison of 
results was restricted since the literature reviews did not provide data for different 
types of mental disorder.

Discussion 

Between January 2006 and December 2008, emotional disturbance (R45), 
neurotic, somatoform, and stress-related disorders (F40-49), and mood disorders 
(F30-39) constituted 94% of all mental SA. RTW rates were highest among 
employees presenting with emotional disturbance (R45) for whom the probability 
of RTW decreased after 1 month of SA. The probability of RTW decreased after 2 
months of SA in employees with neurotic, somatoform, and stress-related 
disorders (F40-49) and after 3 months of SA in employees with mood disorders 
(F30-39). Women were longer absent than men in all three categories of most 
prevalent mental disorders. Younger age and lower socioeconomic position (SEP) 
were associated with earlier RTW in employees presenting with emotional 
disturbance (R45) and neurotic, somatoform, and stress-related disorders (F40-
49), but not in employees with mood disorders (F30-39). 

RTW rates in different categories of mental disorders
This study showed that 44% of employees with neurotic, somatoform, and stress-
related disorders (F40-49) resumed their work within 3 months, leaving 56% of 
employees with neurotic disorders still sick-listed after 3 months. After 6 months, 
30% of employees was still sick-listed and after 1 year 11%. Comparison of these 
RTW rates with those of other studies is limited by the different taxonomies of 
mental disorders. In a Norwegian study in the late nineties, mental disorders were 
classified according to the ICPC. Of the employees with neurotic conditions, 
approximately 50% was still sick-listed after 3 months, 30% after 6 months and 9% 
after 1 year [12], which is in line with the RTW rates of employees with neurotic, 
somatoform, and stress-related disorders in the present study. 

For mood disorders, however, the RTW rates differed. The Norwegian study 
reported that 53% of employees with depressive conditions (ICPC P03, P76, and 
P77) was still sick-listed at 3 months, 32% at 6 months and 9% at 1 year, while in 
the current study, these percentages were 78%, 56%, and 30%, respectively. 
These different RTW rates may be explained by differences between the ICD-10 
and ICPC classification systems. The ICPC was developed to order medical 
concepts into diagnostic classes relevant for family medicine, while ICD-10 
classifies disorders according to the needs of the medical community at large. 
Although there are some differences, a technical conversion between the ICPC 
and ICD-10 codes is practically always possible for mental disorders [25-27]. Nystuen 
et al. categorized feeling depressed (ICPC P03) as a depressive condition, while 
ICD-10 classifies ICPC P03 in the R45 category of symptoms and signs of 
emotional disturbance [26, 27]. Dutch OPs may also have classified ICPC P03 as a 
symptom of adjustment disorders with depressive reactions (ICD-10 
F43.20-F43.22), which belong to the category of neurotic, somatoform and 
stress-related disorders (F40-49). If Dutch OPs only classified the more severe 
mood disorders as such, this might explain the lower RTW rates among Dutch 
employees.

Furthermore, the lower RTW rates of employees with mood disorders in The 
Netherlands may be explained by the different time frames. The Norwegian results 
originate from the nineties and work has changed considerably since then.  
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weeks, employees with neurotic, somatoform, and stress-related disorders 
(F40-49) or mood disorders (F30-39) may experience a ‘crisis stage’ characterized 
by a loss of coherence and a feeling of not being able to cope with daily activities. 
In that case, the OP should reassure employees, provide positive perspectives, 
and recommend a daily structure of activities alternated with relaxation rather 
than RTW. However, OPs should keep in mind to encourage employees to resume 
work within the first months of calling in sick. 

The results of the study show that it is possible to differentiate between types of 
mental disorders, for example in defining stagnation in the RTW process and the 
timing of interventions. Brouwers et al. reported that a long duration of sickness 
absence before seeking treatment was one of the predictors of a small probability 
to RTW within 3-6 months of reporting sick with mental disorders [35]. Occupational 
health providers should consider stagnation in the RTW process of employees 
sick-listed longer than 1 month with emotional disturbance, 2 months with 
neurotic, somatoform and stress-related disorders, and 3 months with mood 
disorders. In that case, the health provider could reconsider the diagnosis, 
intensify medical guidance or refer the sick-listed employee to therapies with 
occupational rehabilitation as part of their program. However, more studies are 
needed to confirm these findings in other settings and countries,

Strengths and weaknesses of the study 
An asset of this study was the large number of employees included in the 
occupational health service register and the availability of recorded SA data free 
from recall bias [37-39]. Although the validity of mental diagnoses in occupational 
medicine is still being discussed [40], the use of OP-certified SA is better than 
relying on employee-reported mental health. In a pilot study among 8500 post 
sorters working for the Dutch Postal Services, all 546 employees who reported 
sick in 2003 consulted an OP and a psychiatrist. There was an 81% agreement 
between OPs and psychiatrists on mental disorders as the cause for SA [41]. 
However, OPs over-diagnosed neurotic, somatoform, and stress-related disorders 
(F40-49) and under-diagnosed mood disorders (F30-39) as compared to 
psychiatrists. 

The occupational health service register only allowed one ICD-10 code for each 
SA episode, which is a common weakness in SA register studies [3]. Therefore, 
information about comorbidity was not available. It is known, however, that 
comorbid depression and anxiety have a longer SA duration and are stronger 
related to the risk of disability pension than either depression or anxiety [2]. Also, 
mental disorders with comorbid physical disorders result in more days off work 
than mental disorders alone [42]. Another weakness of the study was the limited 
number of variables in the SA register. For example, information on work-related 
and behavioral factors was not available, while it is obvious that these variables 
affect RTW.

Associations of RTW rates with socioeconomic position (SEP)
Recently, Virtanen et al. used the ICD-10 F-chapter to investigate socioeconomic 
differences in long-term (≥90 days) psychiatric SA [31]. The authors reported that 
low SEP was associated with a lower likelihood of RTW in employees with 
depressive disorders (F32-34) , personality disorders (F60-69), schizophrenia 
(F20-29) and substance-use disorders (F10-19), but not in employees with bipolar 
disorders (F30-31), anxiety disorders (F40-42), reactions to severe stress or 
adjustment disorders (F43). In contrast, the present results showed that low SEP 
was associated with a higher likelihood of RTW in employees with emotional 
disturbance (R45), neurotic, somatoform, and stress-related disorders (F40-49), 
while SEP was not related to RTW of employees with mood disorders (F30-39). 
This study used a contextual (neighbourhood) proxy to estimate the SEP, whereas 
Virtanen et al. derived the SEP from occupational title classifications [31]. 
Furthermore, Virtanen et al. subdivided some of the ICD-10 categories. For 
example, the authors divided the ICD-10 category ‘mood disorders’ into depressive 
disorders and bipolar affective disorders. The category ‘neurotic, somatoform and 
stress-related disorders’ was divided into anxiety disorders and adjustment 
disorders, which may also explain the differences with the current results. Finally, 
there may be differences between countries, as Nieuwenhuijsen et al. [32] found 
that a high educational level, which is a proxy for a high SEP, predicted a longer 
duration until RTW in Dutch employees with mental disorders, which is in line with 
the current finding of earlier RTW of low-SEP employees presenting with 
emotional disturbance and neurotic, somatoform, and stress-related disorders. 

Practical implications
The World Health Organization (WHO) is preparing an 11th ICD-version in which it 
is proposed to classify mental disorders into five large groups: i) neurocognitive 
disorders, ii) neurodevelopmental disorders, iii) psychoses, iv) internalizing 
disorders, and v) externalizing disorders [33]. Internalizing disorders encompass 
states of anxiety, fear, depression, and somatisation, which share temperamental 
antecedents, comorbidities and many symptoms. Although there are strong 
similarities in the overall course of internalizing disorders, the current results 
showed that employees with neurotic, somatoform, and stress-related disorders 
(F40-49) had a shorter time to RTW than employees with mood disorders (F30-
39). Furthermore, RTW of employees with neurotic, somatoform, and stress-related 
disorders (F40-49) was associated with age and SEP, while RTW of employees 
with mood disorders (F30-39) was not related to age or SEP. Researchers in the 
field of occupational rehabilitation of employees with mental disorders should be 
aware of such differences before deciding to combine these disorders into 
‘common mental disorders’ or ‘mental health problems’. 
To our knowledge, this is the first study that presents RTW probabilities on each 
day of SA due to mental disorders, which may have practical implications for the 
medical guidance of employees with mental disorders. To maximize the RTW 
probability in the first months after reporting sick with mental disorders, it is 
important to consult sick-listed employees in the second or third week of SA, as 
advised in the guideline for employees with mental health disorders issued by the 
Netherlands Society of Occupational Medicine [34]. Since the probability of RTW 
showed a sharp decline after one month of SA due to emotional disturbance 
(R45), focus on RTW is necessary from the onset of OP-guidance. In the first SA 
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Introduction 
     
Common mental disorders (CMDs) are an increasing burden of disease in the 
working population and a major cause of long-term sickness absence and 
disability pensioning [1-7]. In a systematic review, Blank et al. (2008) found that only 
50% of the employees absent from work due to CMDs for 6 months or longer 
returned to work [8]. The other half fails to resume work and ends up receiving a 
disability pension. If health care providers could use prognostic models and rules 
to identify employees at risk of long-term CMD sickness absence, then high-risk 
employees could be referred to treatment or targeted interventions soon after 
reporting sick. Such a tertiary preventive approach might improve the return to 
work prognosis.

Earlier, Nieuwenhuijsen et al. (2006) developed a prediction rule for CMD sickness 
absence duration. Employees aged >50 years, with a high educational level, who 
expected to be off work >3 months, and presented with depressive and/or anxiety 
symptoms were at risk of longer duration CMD sickness absence. Receiver 
Operating Characteristic (ROC) analysis showed that the prediction rule poorly 
discriminated between employees with and without sickness absence 3 months 
after reporting sick, with area under the ROC-curve (AUC) 0.68; discrimination was 
fair for employees with and without sickness absence 6 and 12 months after 
reporting sick, with AUC 0.71 and 0.73, respectively [9].

The prediction rule was developed in a rather homogeneous sample of 188 Dutch 
employees (54% teachers). Prediction rules are practically useful only if they 
provide accurate risk predictions in different settings. The more heterogeneous the 
workplace settings in which the prediction rule is tested and found accurate, the 
more likely it will apply to untested settings [10]. Therefore, the aim of this study was 
to validate the rule predicting CMD sickness absence duration in a heterogeneous 
working population. In addition, we investigated the added value of work-related 
predictor variables to the original prediction rule for CMD sickness absence duration. 

Methods

Study design and sample size
The study was designed as a cohort study including employees working in 
companies with a sickness absence insurance and who reported sick with CMDs 
in the period September 2013 to April 2014. Predictor variables and work-related 
factors were measured at inclusion. Sickness absence data were retrieved from an 
occupational health register during 1-year follow-up. The Medical Ethics Committee 
of the University Medical Center Groningen approved the study (reference 
METc2011.204). 

To calculate the sample size, we used a conservative estimate of 15 outcome 
events per variable as criterion [11]. As the prediction rule included 4 variables, we 
needed 60 employees still absent from work at 3, 6, and 12 months after reporting 
sick. A Dutch study showed that 53% of the employees who reported sick with 
CMDs were still sick-listed at 3 months, 30% at 6 months, and 13% at 12 months 

Abstract
   
Purpose: The objective of the present study was to validate an existing prediction 
rule (including age, education, depressive/anxiety symptoms, and recovery 
expectations) for predictions of the duration of sickness absence due to common 
mental disorders (CMDs) and investigate the added value of work-related factors.

Methods: A prospective cohort study including 596 employees who reported sick 
with CMDs in the period from September 2013 to April 2014. Work-related factors 
were measured at baseline with the Questionnaire on the Experience and 
Evaluation of Work. During 1-year follow-up, sickness absence data were retrieved 
from an occupational health register. The outcome variables of the study were 
sickness absence (no=0, yes=1) at 3 and 6 months after reporting sick with CMDs. 
Discrimination between workers with and without sickness absence was 
investigated at 3 and 6 months with the area under the receiver operating 
characteristic curve (AUC).

Results: A total of 220 (37%) employees agreed to participate and 211 (35%)  
had complete data for analysis. Discrimination was poor with AUC=0.69 and 
AUC=0.55 at 3 and 6 months, respectively. When ‘variety in work’ was added as 
predictor variable, discrimination between employees with and without CMD 
sickness absence improved to AUC=0.74 (at 3 months) and AUC=0.62 (at 6 
months).

Conclusions: The original prediction rule poorly predicted CMD sickness absence 
duration. After adding ‘variety in work’, the prediction rule discriminated between 
employees with and without CMD sickness absence 3 months after reporting sick. 
This new prediction rule remains to be validated in other populations.
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Work-related factors
Psychosocial work characteristics were measured with the Questionnaire on the 
Experience and Evaluation of Work (QEEW) [15, 16]. We used the QEEW scales 
quantitative demands (11 items; α=0.92), emotional demands (7 items, α=0.78), 
‘variety in work’ (6 items, α=0.88), autonomy in work (11 items, α=0.91), control 
over work (8 items, α=0.88), and support from co-workers (9 items, α=0.83) and 
supervisor (10 items, α=0.93). Responses on these scales were rated on a four-
point frequency scale ranging from “never” (=0) to “always” (=3). The sum scores 
of each scale were standardized as percentage of the maximum scale score, so 
that scores ranged from 0 to 100. In the analyses, each work-related factor was 
included as continuous variable. 

Work–family conflict was investigated with the Work–Family Interface Scale [17]. 
Negative work-to-family (α=0.82) and negative family-to-work (α=0.72) spillover 
were measured by 3 items each with five-point frequency responses ranging from 
“never” (=0) to “very often” (=4); scores were summed (range 0–12) so that higher 
sum scores reflecting a more conflicting work–family interface. Work-to-family and 
family-to-work spillover were each included in the analyses as continuous variable. 

External validation of the prediction rule
External validation of the prediction rule was done with IBM SPSS Statistics for 
Windows, version 20 (IBM Corp. Armonk, NY, released 2011). Using the logistic 
regression coefficients from the study sample of Nieuwenhuijsen et al. [9] we 
composed three linear predictors (LPs):
•  LP1 = 0.129 – (0.619*age) – (0.692*education) – (1.080*expected recovery) 

– (0.949*symptoms) for the risk of being absent at 3 months,
•  LP2 = 1.436 – (0.760*age) – (1.047*education) – (0.936*expected recovery) 

– (0.860*symptoms)for the risk of being absent at 6 months, and 
•  LP3 = 2.719 – (1.044*age) – (1.154*education) – (0.953*expected recovery) 

– (0.552*symptoms)for the risk of being absent at 12 months.
Mean predicted risks were plotted against observed frequencies of CMD sickness 
absence in a calibration graph. Calibration (i.e., the accuracy of predicted risks) is 
perfect if calibration graph intercept=0 and slope=1. In this study, we considered 
calibration adequate for non-significant (i.e., P≥0.05) tests for calibration intercept 
and slope; miscalibration was concluded for P<0.05 [18]. 

Discrimination between employees with and without CMD sickness absence 3, 6, 
and 12 months after reporting sick with CMDs was examined with ROC-curves. 
The area under the ROC-curve (AUC) is a measure for discrimination. AUC>0.90 
reflects perfect, 0.80-0.89 good, 0.70-0.79 fair, and 0.60-0.69 poor discrimination; 
AUC=0.50 reflects no discrimination above chance.

Updating of the prediction rule
Until now, we kept the logistic regression coefficients fixed at their original value 
obtained from the study sample of Nieuwenhuijsen et al. [9]. The prediction rule 
was re-calibrated by estimating logistic regression coefficients based on the data 
of the present study population [18]. Then, we added each work variable separately 
to the re-calibrated prediction rule. Improvement of the prediction rule’s ability to 
discriminate between employees with and without CMD sickness absence was 

after reporting sick, respectively [12]. Based on these percentages, we estimated 
that N=100, N=200 and N=450 would have to be included to validate the 
prediction rule for CMD sickness absence at 3, 6, and 12 months, respectively.

Data collection
Employees who reported mental problems as cause of sickness absence in the 
period September 2013 to April 2014 were invited by e-mail to participate in the 
study. Those who agreed to participate received an online questionnaire 
measuring the established predictor variables and work-related factors. In The 
Netherlands, sickness absence is compensated when medically certified by an 
occupational physician (OP). OPs certify sickness absence with a diagnostic code 
based on the 10th version of the International Classification of Diseases (ICD-10). 
Of the employees who reported sick with mental problems, only those suffering 
CMDs were included in the analyses. CMD sickness absence was defined as 
OP-certified within ICD-10 diagnostic categories R45 (emotional disturbances), 
F30-39 (mood disorders), or F40-49 (neurotic disorders). Employees with other 
mental problems, OP-certified as schizophrenia (F20-29), personality disorders 
(F60-69), mental retardation (F70-79), and disorders of psychological development 
(F80-89) were excluded from the analyses, because these diagnoses were not 
considered CMDs [9]. Employees who were unable to understand or complete an 
online Dutch questionnaire were also excluded from the analyses.

Outcome variable
CMD sickness absence was recorded in an occupational health service register 
from the day of reporting sick to the day of full return to work (i.e., working the 
same number of hours per week as before CMD sickness absence). Based on the 
duration of CMD sickness absence, we defined three outcome variables: sickness 
absence (no=0, yes=1) at 3 months, 6 months, and 12 months after reporting sick 
with CMDs.

Predictor variables
The predictor variables age (≤50 years = 0; >50 years = 1), educational level (low 
i.e., primary education and junior secondary vocational or general education = 0; 
high i.e., senior secondary vocational or general education, higher professional 
education, and university = 1) and recovery expectations (≤3 months = 0; >3 
months = 1) were defined according to the development study [9]. 

Depressive and anxiety symptoms were measured with the Four-Dimensional 
Symptom Questionnaire (4DSQ), which has shown good psychometric properties 
in the working population [13, 14]. All 4DSQ items were scored on a 5-point response 
scale using categories ‘no’(=0), ‘sometimes’ (=1), ‘regularly’ (=2), ‘often’ (=2), and 
‘very often’ (=2). The depression scale consists of 6 items (Cronbach’s α = 0.91) 
with a score range 0–12; scores≤2 were interpreted as absence of depressive 
symptoms and scores >2 as presence of depressive symptoms [14]. The anxiety 
scale consists of 12 items (α = 0.89) with a score range 0–24; scores ≤8 
represented absence and scores >8 presence of anxiety symptoms [14]. 
Dichotomized (i.e., absent = 0, present = 1) depressive and anxiety scores were 
summed; a sum score = 0 was interpreted as absence of depressive and anxiety 
symptoms and scores 1 and 2 as presence of depressive and/or anxiety symptoms.
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Table 1 Sample characteristics (N=211)

Mean (SDa) n (%)

Age in years 44.1 (11.9)

≤50 years
>50 years

missing

140 (67)
68 (33)
3

Gender men
women
missing

90 (47)
99 (53)
22

Educational level low
high

missing

14 (7)
190 (93)
7

Recovery expectations in months 3.2 (2.7)

≤3 months
>3 months

missing

139 (74)
50 (26)
22

Depression (range 0 – 12)
Anxiety (range 0 – 24) 
Symptoms no

yes
missing

3.5 (3.4)
6.4 (5.8)

79 (42) 
111 (58)
21

Work factors (range 0 – 100)
quantitative demands

emotional demands
variety in work

autonomy in work
control over work

co-worker support
supervisor support

55.3 (19.7)
33.7 (17.3)
56.2 (22.2)
47.4 (19.2)
37.3 (19.5)
68.4 (15.7)
64.5 (21.5)

Work – home interference  
(range 3 – 12) work to family spillover

family to work spillover
6.8 (2.2)
4.7 (1.7)

a standard deviation

External validation of the prediction rule
The participants had a median CMD sickness absence duration of 155 
(interquartile range [IQR] 98–244) days. Three months after reporting sick, N=122 
(58%) participants were still absent from work. Tests of calibration intercept and 
slope were significant, indicating that the original rule did not accurately predict 
the risk of being absent 3 months after reporting sick with CMDs (Table 2). Table 2 
shows that discrimination between employees with and without CMD sickness 
absence at 3 months was poor. 

investigated with Integrated Discrimination Improvement (IDI) [19, 20]. IDI=0 
represents no discrimination improvement after adding the work variable; IDI>0 
reflects significant discrimination improvement and IDI<0 significant worsening of 
risk discrimination. IDIs were calculated in R (Project  
for Statistical Computing) using the predictABEL package [21].

Results

A total of N=596 employees reported sick with CMD in the period September  
2013 to April 2014, of whom N=220 (37%) agreed to participate in the study. 
Participants were OP-diagnosed with emotional disturbances (N=31), mood 
disorders (N=22), and neurotic disorders (N=164); three participants were 
excluded because they were OP-diagnosed within other ICD-10 F-categories.  
The questionnaire data of another 6 employees could not be linked to the 
occupational health service register. Consequently, 211 (35%) participants with 
complete data were included in the analyses (Table 1). The majority had a high 
educational level and worked as administrator (20%), manager (10%), healthcare 
professional (10%), consultant (10%), project leader and supervisor (8%), or 
teacher (7%). 
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Table 4 shows the added value of ‘variety in work’ differentiated by the items 
included in the scale. The items ‘repetitious work’ and ‘task variety’ improved the 
discriminative ability of the prediction rule for CMD sickness absence at 3 months. 
The scale item ‘varied work’ improved the discriminative ability of the prediction 
rule for CMD sickness absence at 6 months.

Table 4 Update the prediction rule with variety in work items

Variety in work items 3 months
IDI (95% CI) a

6 months
IDI (95% CI) a

Do you repeatedly have to do the same 
things in your work?

8.27 (2.76; 13.76)* 0.41 (–0.50; 1.33)

Does your work require creativity? 2.93 (–0.59; 6.35) 0.19 (–0.22; 0.59)

Is your work varied? 2.11 (–0.66; 4.89) 2.97 (0.00; 5.90)*

Does your work require personal input? 1.76 (–0.69; 4.21) 2.60 (–0.00; 5.23)

Does your work sufficiently require all your 
skills and capacities?

2.07 (–0.49; 4.63) 2.19 (–0.28; 4.65)

Do you have enough variety in your work? 3.87 (0.17; 7.56)* 0.64 (–0.56; 1.84)

* Indicates discrimination improvement significant at the 5% level
a Integrated Discrimination Improvement (95% confidence interval

Discussion

The original prediction rule for identifying employees at risk of long duration CMD 
sickness absence was externally validated in a heterogeneous working population. 
The results showed miscalibration (i.e., the prediction rule did not accurately 
predict the risk of CMD sickness absence durations of 3 and 6 months) and poor 
discrimination between employees with and without CMD sickness absence 3 and 
6 months after reporting sick with CMDs. Discrimination improved when the 
prediction rule was re-calibrated to the present study population and when ‘variety 
in work’ was added to the prediction rule. The other psychosocial work 
characteristics and work-family conflicts did not improve discrimination. 

Previously, Nieuwenhuijsen et al. (2006) reported AUCs of 0.68 and 0.71 for 
sickness absence at 3 and 6 months after reporting sick with CMDs. A potential 
reason for finding poorer discrimination in the present study is that prediction 
rules generally perform better in development than in validation samples [18]. This 
phenomenon, known as over-optimism, can be problematic when prediction rules 
are fitted to the data of relatively small development samples. Nieuwenhuijsen and 
colleagues corrected for over-optimism by internal validation, fitting the prediction 
rule to the original data as well as to each of 1000 bootstrap samples [9]. 
Bootstrapping is a powerful approach to correct for over-optimism and, therefore, it is 
not likely that the poorer discrimination found in the present study can be explained 
by over-optimistic performance of the prediction rule in the development study. 

Six months after reporting sick with CMD, N=73 (35%) participants were still 
absent from work. The prediction rule did not accurately predict the risk of CMD 
sickness absence and failed to discriminate between employees with and without 
CMD sickness absence at 6 months (Table 2). Eighteen (9%) participants were still 
absent from work 12 months after reporting sick with CMD. This number was too 
small to validate the prediction rule for CMD sickness absence at 12 months.

Update of the prediction rule
When the prediction rules were re-calibrated based on study population data, 
discrimination improved for CMD sickness absence at 3 months (AUC=0.69; 95% 
CI 0.59–0.80), but not for CMD sickness absence at 6 months (AUC=0.55; 95% CI 
0.45–0.65). When the work-related factor ‘variety in work’ was added to the 
prediction rule, discrimination improved to AUCs of 0.74 (95% CI 0.63–0.85) and 
0.62 (95% CI 0.52–0.72) for CMD sickness absence at 3 and 6 months, respectively. 
The other work-related factors did not significantly improve discrimination (Table 3).

Table 2 External validation of the prediction rule in 211 employees

Sickness 
absent at

N (%) Calibration
Intercept (SE) a Slope (SE) a 

Discrimination
AUC (95% CI) b

3 months 122 (79) 1.94 (0.55) 0.31 (0.31) 0.54 (0.41; 0.65)

6 months 73 (47) 0.42 (0.18) 0.06 (0.23) 0.50 (0.40; 0.61)

12 months 18 (12) n.a. n.a. n.a.

n.a. not analyzed because of small sample size
a standard error
b area under the receiver operating characteristic curve (95% confidence interval)

Table 3 Update of the prediction rule with work-related factors

Work-related factor 3 months
IDI (95% CI) a

6 months
IDI (95% CI) a

quantitative demands 1.27 (–0.52; 3.07) 2.33 (–0.00; 5.00) 

emotional demands 0.00 (–1.01;0.90) 1.45 (–0.01; 3.55)

variety in work 4.71 (0.61; 8.81)* 2.93 (0.00; 5.77)*

autonomy in work 0.52 (–0.84;1.88) 0.44 (–0.43;0.13)

control over work 1.02 (–0.65;1.68) 1.00 (–0.64;2.64)

co-worker support –0.25 (–0.96;0.46) 0.57 (–0.27;1.42)

supervisor support 0.65 (–0.00;1.38) 1.22 (–0.00;2.81)

work to family spillover 0.72 (–0.35;1.78) 0.00 (–0.35;0.49)

family to work spillover 0.68 (–0.90;2.26) 0.27 (–0.31;0.85)

* Indicates discrimination improvement significant at the 5% level
a Integrated Discrimination Improvement (95% confidence interval
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Work-related factors were studied by self-administered online questions. Although 
by far the most widely used way to assess psychosocial work environment 
characteristics, self-reported measures might be influenced by personal 
dispositions, mood, expectations, previous experiences, and health [26, 27]. Hence, 
differential and non-differential misclassification could not be excluded and might 
explain why work-related factors did not improve discrimination between worker 
with and without sickness absence at 3 and 6 months after reporting sick with 
CMDs. The finding that work-related factors do not improve discrimination 
between employees with and without long duration sickness absence is in line with 
results from previous studies on predictions of high sickness absence days in 
Norwegian nurses and Danish eldercare workers [28, 29]. This indicates that, despite 
being associated with sickness absence duration, psychosocial work 
characteristics do not discriminate between employees with and without long-term 
duration sickness absence.

Practical implications and directions for further research
The original prediction rule poorly discriminated between employees with and 
without sickness absence at 3 and 6 months after reporting sick with CMDs. 
Discrimination improved when the prediction rule was re-calibrated to the data of 
present study population. When ‘variety in work’ was added, the re-calibrated 
prediction rule discriminated between employees with and without sickness 
absence at 3 months with AUC=0.74. In other words, if we randomly select an 
employee who is still absent from work at 3 months and an employee who has 
fully resumed work at 3 months, the prediction rule will correctly assign the 
highest risk to the employee who is still absent from work in 74% of the cases. 
However, re-calibrating the model for the present study population and adding 
additional variables creates a new prediction rule. Therefore, we still have to test 
the discriminative performance of the prediction rule in other validation studies of 
employees sick-listed with CMDs. 

For practical use, predictor variables have to be readily available or easy to obtain 
by healthcare providers. The scale measuring ‘variety in work’ consists of 6 items, 
which could be administered during consultations with employees. If further 
research shows that the prediction rule with ‘variety in work’ applies to untested 
settings, then health care providers could use the prediction rule in first 
consultations with employees sick-listed with CMDs to identify those at risk of long 
(i.e., >3 months) duration CMD sickness absence. This tertiary preventive 
approach would enable health care providers to decide in an early stage of 
sickness absence to refer employees to interventions aimed at recovery and 
return to work [23, 24]. To facilitate its use in occupational healthcare practice, the 
prediction rule has to be modified into a simpler format and cut-off points have to 
be determined to decide which employees to refer. Furthermore, it remains to be 
investigated whether using the prediction rule to early refer high-risk employees to 
interventions facilitates return to work and improves the return to work prognosis 
of CMD sickness absence.

The poor discrimination found in the present study might be due to differences 
between the study populations. When validating a prediction model, researchers 
should consider the relatedness between the development and validation samples 
[22]. The development sample comprised employees (40% men and 30% aged >50 
years) with diverse occupations, but teachers constituted a relatively large 
proportion (54%) of the sample. 
Our current study population (42% men and 32% aged >50 years) only included 
7% teachers and may therefore differ too much from the development sample. 
When re-calibrated to the data of the present study population, discrimination by 
the prediction rule for sickness absence 3 months after reporting sick with CMDs 
was similar to that reported by Nieuwenhuijsen et al. [9]. 

An alternative explanation for the different results might be sought in how CMDs 
were diagnosed. In the development study, Nieuwenhuijsen et al. performed a 
Composite International Diagnostic Interview (CIDI), diagnosing 36% of the 
employees with depressive or anxiety disorders. In the present study, 58% of the 
participants presented with depressive or anxiety symptoms as measured with the 
4DSQ. This difference could be indicative of diagnostic misclassification or 
represent a real case-mix difference in the sense that our study included more 
severe CMDs. Age, gender, OP-diagnoses, and CMD sickness absence duration of 
study participants were compared with age, gender, OP-diagnoses, and CMD 
sickness absence duration in 7909 employees of all (i.e., with and without sickness 
absence insurance) companies, who reported sick with CMDs in the baseline 
period. The latter were younger (mean age 41.0 years; t-test P<0.01) than the 
study participants, but did not differ in gender distribution (47% women; Chi-
square P=0.77). They were less often OP-diagnosed with neurotic disorders (62%, 
Chi-square P=0.02) and had shorter CMD sickness absence duration (median 107 
days, Mann-Whitney P<0.01) than the study participants, which indicates that the 
present study might have included participants with more severe CMDs. 

Another explanation for the poor performance of the prediction rule could be 
sought in the different time frames. The current study was conducted nine years 
after developing the prediction rule. Meanwhile, the treatment and management of 
CMDs has changed. Therapy now advocates to add work-directed interventions to 
the treatment of CMDs [23-25]. This may have changed attitudes towards work and 
recovery expectations of employees with CMDs. In addition, economic and labor 
market changes in the past nine years may have affected CMD sickness absence 
durations, attributing to our different findings.

Study strengths and limitations
The prospective design of the study and the use of registered sickness absence 
data are assets of the study. A further advantage is that our study included a 
heterogeneous working population, although the 37% participation rate restricts 
the generalizability of results to other populations of employees sick-listed with 
CMDs. When comparing the study participants with all employees who reported 
sick with CMDs in the same time frame, we found that our study might have 
included employees suffering more severe CMDs with longer median sickness 
absence durations. In addition, companies which have sickness absence 
insurances are generally small companies staffing up to 100 employees.
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Introduction 
      
Mental disorders are the leading cause of long-term sickness absence in most 
Western countries [1]. In The Netherlands, the median duration of sickness absence 
due to mental disorders increased from 87 days in 2005 to118 days in 2013 [2]. A 
systematic review reported that half of the employees who are absent from work 
due to mental disorders for six months or longer failed to return to work and end 
up receiving a disability pension[3]. If healthcare providers could identify employees 
at risk of long-term sickness absence due to mental disorders, then health care 
providers could refer high-risk employees to treatment and interventions aimed at 
recovery and return to work soon after reporting sick. In 2006, Nieuwenhuijsen et al. 
[4] developed a prediction rule for the duration of sickness absence due to mental 
disorders, consisting of the predictor variables age, educational level, depressive 
or anxiety symptoms, and the employee’s return to work expectations. Employees 
aged >50 years, with high education, who presented with depressive and/or 
anxiety symptoms and expected to be off work >3 months had a longer sickness 
absence duration. The authors reported that work-related factors such as job 
demands and both supervisor and co-worker support did not improve predictions 
of sickness absence duration. They explained this by suggesting that the duration 
of sickness absence might be a reflection of coping with illness rather than coping 
with working conditions.

According to Leventhal’s common sense model of illness, coping with illness is 
determined by Illness perceptions, the mental representations and personal ideas 
that people have about an illness. These ideas include five cognitive representations 
about the identity of the illness (its name and symptoms), the causes of the illness, 
its consequences (impact on life domains), the course or timeline of the illness and 
how the illness can be cured or controlled [5]. Soon after diagnosis, employees try 
to make sense of the symptoms (illness identity) and formulate causal beliefs 
about why they developed the illness. Causal beliefs can influence the emotional 
response to illness (e.g., fear, anger, distress), particularly when employees blame 
themselves for the illness. Employees also adopt ideas about how long the illness 
will last (timeline). Ideas about personal control over illness and beliefs that the 
illness can be controlled by treatment are associated with shorter timeline 
perceptions. Illness consequences encompass beliefs about the effect illness will 
have on work, family, lifestyle and finances [5]. 

Positive illness perceptions are associated with more adequate disease coping, 
which results in better health outcomes [6-8]. Alternatively, negative illness 
perceptions are associated with higher utilization of health care services, 
independent of illness severity [8]. Illness perceptions could play a role in the 
employment status. Negative illness perceptions would result in reduced work 
participation (i.e., more sickness absence, work disability and unemployment) and 
economic or social deprivation. In contrast, positive illness perceptions could play 
an important role in returning to work despite illness. A systematic review showed 
that non-working employees with somatic disorders perceived more serious illness 
consequences, expected their illness to last longer, and reported more symptoms 
and emotional responses than working employees. Alternatively, working 
employees had a stronger belief in the controllability of illness and a better 

Abstract
       
Purpose: A prediction rule (including age, education, depressive/anxiety 
symptoms, and employees’ recovery expectations) was reported to predict the 
duration of sickness absence due to common mental disorders in occupational 
healthcare. However, sick-listed employees find it difficult to estimate when they 
will recover and return to work. The objective of the present study was to 
investigate whether illness perceptions identify employees at risk of long-duration 
sickness absence due to common mental disorders better than recovery 
expectations.

Methods: 596 employees who reported mental health problems as reason for 
calling in sick were included in the study. The predictor variables age, education, 
depressive/anxiety symptoms, recovery expectations, and illness perceptions were 
measured at the moment of reporting sick. Sickness absence duration was 
followed-up for 1-year and long-duration sickness absence was defined as 
sickness absence lasting >3 months. Discrimination between employees with and 
without long-duration sickness absence was assessed by receiver operating 
characteristic (ROC analysis with the area under the ROC curve (AUC) as measure 
of discrimination. 

Results: 220 employees (37%) agreed to participate in the study and 122 of them 
had long-duration sickness absence. The original prediction rule identified 
employees at risk of long duration sickness absence with AUC=0.69 (95% CI 
0.59–0.80). When return to work expectations were replaced by the illness 
perceptions ‘illness identity’ or ‘illness concern’, discrimination improved to 
AUC=0.78 (95% CI 0.67–0.89) and AUC=0.72 (95% CI 0.61–0.82), respectively. 
The other illness perceptions did not improve discrimination between employees 
with and without long-duration sickness absence. 

Conclusion: A prediction rule with age, education, depressive/anxiety symptoms, 
and illness identity as predictor variables is a promising tertiary preventive tool to 
identify employees at risk of long-duration sickness absence due to common 
mental disorders shortly after reporting sick.
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Material and methods

ArboNed is an occupational health service (OHS) that provides occupational 
health care to 1 million employees, of whom 90,000 work in small businesses with 
a private insurance for sickness absence compensation. Insurers require that 
sick-listed employees complete an online survey questionnaire on the first day of 
sickness absence. All 596 employees wo reported sick with mental problems in 
the period September 2013 to April 2014 were invited by e-mail to participate in 
the study. Those who agreed to participate and signed an informed consent form 
received an online questionnaire measuring the predictor and illness perceptions.

In The Netherlands, sickness absence is medically certified by an occupational 
physician (OP) in the third or fourth week of sickness absence. OPs certify 
sickness absence with a diagnostic code related to the 10th version of the 
International Classification of Diseases (ICD-10). Employees were included in the 
study when sickness absence was OP-certified with common mental disorders, i.e. 
ICD-10 R45 (symptoms and signs of emotional and behavioural disturbances), 
F30-39 (mood disorders), and F40-49 (neurotic, stress-related, and somatoform 
disorders). Employees with other psychiatric diagnoses, such as disorders due to 
psychoactive substance use (F10-19), schizophrenia, schizotypal, and delusional 
disorders (F20-29), disorders of adult personality (F60-69), mental retardation 
(F70-79), and disorders of psychological development (F80-89) were excluded 
from the study. 

The Medical Ethics Committee of the University Medical Center Groningen 
approved the study (reference METc2011.204). The study has been carried out in 
accordance with The Code of Ethics of the World Medical Association 
(Declaration of Helsinki) for experiments involving humans. All participants singed 
an informed consent form for experimentation with human subjects.

Prediction rule
The questionnaire measured the predictor variables age, educational level 
(primary school, primary vocational education, lower secondary education = low; 
upper secondary education, secondary and senior vocational education, and 
university = high), return to work expectations (When do you expect to resume 
work?; response options: <1 month, 1 month, 2 months, 3 months, ………, 12 
months, >12 months), and depressive and anxiety symptoms. Symptoms were 
investigated with the Four-Dimensional Symptom Questionnaire (4DSQ) [15, 16]. Age 
(≤50 years = 0, >50 years = 1), education (low = 0, high = 1), return to work 
expectations (≤3 months = 0, >3 months = 1), and depressive/anxiety symptoms 
(absent = 0, present = 1) were defined according to Nieuwenhuijsen’s development 
study and included as dichotomous predictor variables in the prediction rule for 
the duration of sickness absence due to mental disorders [4].

Illness perceptions
The survey questionnaire also included the 9-item B-IPQ [17]. Five items assess the 
cognitive illness representations: identity (how much do you experience symptoms 
from your illness?), timeline (how long do you think your illness will continue?), 
personal control (how much control do you feel you have over your illness?), 

understanding of their illness [9]. To date, only a few studies have investigated the 
influence of illness perceptions on return to work of sick-listed employees. In a 
cross-sectional study among UK employees, Giri et al. [10] noticed that more 
positive illness perceptions were associated with earlier return to work, while 
employees with more negative illness perceptions, regarded their illness as a 
threat and were longer absent from work [10].
It has been reported that Leventhal’s common sense model also applies to 
employees with mental disorders [11-13]. Løvvik et al. [12] found a strong relationship 
between illness perceptions and return to work expectations of employees with 
common mental disorders. Negative perceptions on illness identity, control, 
concern and consequences were associated with uncertain and negative return to 
work expectations. Return to work expectations have been shown to predict the 
duration of sickness absence due to common mental disorders in occupational 
health care [4]. In daily practice, however, healthcare providers find it difficult to 
ask employees about return to work expectations. Furthermore, employees expect 
healthcare providers to inform them about the return to work prognosis. Thus, 
return to work expectations might not be that easy to obtain by healthcare 
providers and it may be easier to explore a employee’s ideas about illness. 
Questions such as ‘What do you think might have caused this condition?’ or ‘What 
are the main consequences of this condition for you?’ do not give employees the 
impression that they are being ‘tested’ on their knowledge [8]. Healthcare providers 
seeking a more formal assessment of an employee’s illness perceptions could use 
the Illness Perception Questionnaire (IPQ). For most practical settings, the 9-item 
brief version of the IPQ (B-IPQ) will provide a rapid picture of the employee’s view 
of illness. The objective of this study was to investigate whether a prediction rule 
with illness perceptions better discriminated between employees with and without 
long-duration (>3 months) sickness absence due to mental disorders than the 
original prediction rule including return to work expectations. We chose 3 months 
because it has been reported previously that the probability of return to work 
starts to decrease after 3 months of sickness absence for all mental health 
diagnoses [14].
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Results

Of the 596 employees who reported sick with mental health problems in the 
period September 2013 to April 2014, 220 (37%) agreed to participate in the study. 
Three employees were excluded because they were OP-diagnosed within other 
ICD-10 F-categories. The remaining 217 employees were OP-diagnosed with 
emotional disturbances (14%), mood disorders (10%), and neurotic disorders 
(74%). The questionnaire data of 6 employees could not be linked to the OHS 
register. Consequently, 211 employees with complete data were included in the 
analyses (Table 1); they worked in small business as administrators/secretaries 
(20%), managers (10%), healthcare professionals (10%), advisors/consultants 
(10%) project leaders and supervisors (8%), teachers (7%) and various other jobs. 

Table 1 Population characteristics (N=211)

Mean (SDa) n (%)

Age in years 44.1 (11.9)

≤50 years
>50 years
missing

140 (67)
68 (33)
3

Gender men
women
missing

90 (47)
99 (53)
22

Educational level low
high
missing

14 (7)
190 (93)
7

Recovery expectations in months ≤3 months
>3 months
missing

3.2 (2.7) 139 (74)
50 (26)
22

Depression (range 0 – 12)
Anxiety (range 0 – 24) 
Symptoms no

yes
missing

3.5 (3.4)
6.4 (5.8)

79 (42) 
111 (58)
21

a standard deviation

According to the B-IPQ, employees comprehended their mental illness and were 
optimistic about the effects of treatment as reflected in low scores on illness 
comprehensibility and treatment control. High scores on emotional illness 
representation indicated that employees were emotionally affected by mental 
illness. Table 2 shows the bivariate correlations between illness perceptions and 
return to work expectations.

treatment control (how much do you think your treatment can help your illness?), 
and consequences (how much does your illness affect your life?). Two items assess 
emotional illness representations in terms of concern (how concerned are you 
about your illness?) and emotions (how much does your illness affect you 
emotionally? e.g., does it make you angry, scared, upset, or depressed?). One item 
measures illness comprehensibility with the question: How well do you feel you 
understand your illness? These B-IPQ items were scored on a linear scale ranging 
from 0 to 10, with higher scores reflecting more negative (i.e., threatening) views of 
illness. The last B-IPQ item is an item asking employees to rank the three most 
important factors that they believe to have caused their illness; this open-ended 
qualitative item was not used in the present quantitative study. 

The B-IPQ has good test-retest reliability and moderate to good concurrent 
validity. A recent meta-analysis showed that pooled correlations between illness 
perceptions and depression, anxiety, and quality of life were consistent with 
existing research and theory [18]. In some circumstances it is possible to compute 
an illness perceptions sum score. In our study population, however, the internal 
consistency of the 8-item IPQ was low (Cronbach’s alpha 0.31) and we decided 
against using the B-IPQ sum score. 

Outcome variable
In The Netherlands, sickness absence is defined as absence from work due to any 
(i.e., work-related and non-work-related) injury or illness. Sickness absence was 
recorded in the OHS register from the day of reporting sick to the day of full return 
to work (i.e., at equal earnings as before sickness absence). If sickness absence 
relapsed within 28 work days of full return to work, then the episodes were merged 
into a single sickness absence episode in accordance with Dutch sickness 
absence insurance policies. We defined long-duration sickness absence as being 
absent from work (no=0, yes=1) 3 months after reporting sick with common 
mental disorders. 

Statistical analysis
Statistical analyses were conducted in IBM SPSS Statistics for Windows, version 
20.0 (IBM Corp. Armonk, NY, released 2011). Separate logistic regression models 
included age (≤50 years = 0, >50 years = 1), education (low = 0, high = 1), 
depressive/anxiety symptoms (absent = 0, present = 1) and one B-IPQ item each. 
Logistic regression coefficients were used to calculate the linear predictor (LP) for 
each B-IPQ item with the formula: LP = b0 + b1*age + b2*education + b3*symptoms 
+ b4*IPQ item score, where b0 is the intercept and b1 to b4 the logistic regression 
coefficients. LP was then used as test variable in receiver operating characteristic 
(ROC) analysis with long-duration common mental disorder sickness absence 
duration as state variable. The area under the ROC-curve (AUC) represents the 
probability that a randomly selected employee with long-duration sickness 
absence will have a higher predicted risk than a randomly selected employee 
without long-duration sickness absence. AUC<0.60 reflected failing,0.60-0.69 
poor, 0.70-0.79 fair, 0.80-0.89 good and >0.90 perfect discrimination. For each 
B-IPQ item, discrimination was compared with the original prediction rule including 
age, education, depressive/anxiety symptoms and the employee’s return to work 
expectations (≤3 months = 0, >3 months = 1).
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Table 3 Ilness perceptions and their contribution to discrimination between employees with 
and without long-duration (i.e., >3 months) sickness absence due to mental disorders

Mean (SDa) score AUC (95% CI)b

Established prediction rulec 0.69 (0.59 – 0.80)

Return to work expectations replaced by:

illness consequences 7.8 (2.0) 0.67 (0.55 – 0.78)

timeline beliefs 4.2 (2.3) 0.64 (0.53 – 0.76)

personal control 6.5 (2.6) 0.62 (0.51 – 0.74)

treatment control 4.3 (2.6) 0.65 (0.54 – 0.77)

illness identity 7.1 (1.9) 0.78 (0.67 – 0.89)

illness concern 6.7 (2.5) 0.72 (0.61 – 0.82)

illness comprehensibility 8.0 (2.1) 0.66 (0.55 – 0.77)

illness emotions 3.9 (2.8) 0.66 (0.54 – 0.77)

a Standard deviation
b Area under the receiver operating characteristic (95% confidence interval)
c  With age, education, depressive/anxiety symptoms and return to work expectations as 

predictor variables
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The figure shows the receiver operating 
characteristic curve of the established 
prediction rule age, education, depressive/ 
anxiety symptoms, and return to work 
expectations as predictor variables 
(black line) and the alternative rule with 
age, education, depressive/anxiety 
symptoms, and illness identity as predictor 
variables (grey line); the diagonal reflects 
no discrimination above chance.

Table 2 Pearson coefficients of bivariate correlations between return to work expectations 
and the items of the brief illness perception questionnaire (B-IPQ) 

B-IPQ1 B-IPQ2 B-IPQ3 B-IPQ4 B-IPQ5 B-IPQ6 B-IPQ7 B-IPQ8

B-IPQ1 illness 
consequences

B-IPQ2 timeline 
beliefs

0.33**

B-IPQ3 personal 
control

0.34** 0.35**

B-IPQ4 treatment 
control

0.20** 0.07 0.05

B-IPQ5 illness 
identity

0.51** 0.29** 0.39** 0.35**

B-IPQ6 illness 
concern

0.47** 0.35** 0.45** 0.24** 0.61**

B-IPQ7 
comprehensibility

0.17* 0.28** 0.46** 0.08 0.14* 0.34**

B-IPQ8 illness 
emotions

0.42** 0.24** 0.38** 0.12 0.41`** 0.50** 0.18**

Return to work 
expectations 

0.21** 0.50** 0.24** 0.08 0.23** 0.17* 0.05 0.16*

* correlation is significant at the 0.05 level and ** correlation is significant at the 0.01 level 

Three months after reporting sick, 122 (58%) employees were absent from work. 
The original prediction rule poorly discriminated (AUC=0.69; 95% CI 0.59–0.80) 
between employees with and without long-duration (>3 months) sickness 
absence. When return to work expectations were replaced by illness identity, 
discrimination improved to AUC=0.78 (95% CI 0.67–0.89). Illness concern as 
predictor variable also improved discrimination (AUC=0.72; 95% CI 0.61–0.82) 
when compared with the original prediction rule. The combination of illness 
identity and illness concern did not better discriminate between employees with 
and without long duration sickness absence (AUC=0.77; 95% CI 0.67–0.87) than 
illness identity alone. The other B-IPQ items did not improve discrimination as 
compared with the original prediction rule (Table 3).
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Personal and treatment control did not significantly contribute to discrimination 
between employees with and without long-duration sickness absence due to 
common mental disorders in our study. Failing problem-solving coping strategies 
and resultant loss of control in terms of mastery over work situations have been 
reported as reasons why employees with mental disorders report sick [21]. Personal 
and treatment control scores in our study population were relatively low, indicating 
that employees did perceive control over their (work) situation and believed that 
treatment would help them. This may indicate that mastery over work situations 
might differ from personal control over illness, particularly in higher educated 
employees included in our study population. 

Methodological considerations
The prospective design of the study and the use of OHS registered sickness 
absence durations were assets of the study. Employees were eligible for the study 
when they reported sick with mental health problems. Common mental disorders 
were OP-diagnosed in all but three cases. Previously, O’Niell et al. (2008) reported 
good agreement between OPs and psychiatrists in their diagnostic labelling of 
mental disorders [22]. However, employees who attributed symptoms such as 
fatigue, listlessness and other non-specific complaints to somatic causes were not 
included in the study, which may have caused misclassification of employees with 
mental disorders. 

The participation rate among employees who called in sick with mental disorders 
was 37% which restricts the external validity of our results. However, the practical 
use of the prediction rule depends on the number of settings in which it has been 
tested rather than the representativeness of a study population [23]. With 122 
events (long-term SA) at 3 months we had ample statistical power for examining 
the discriminative ability of a prediction rule including four predictor variables [24]. 

A limitation of the study is that illness perceptions were only measured at 
baseline, while illness perceptions may change over time [25-29]. Timeline beliefs 
and personal control tend to become more negative and emotional 
representations less negative with increasing illness duration [26, 27]. Longitudinal 
studies with repeated measurement of illness perceptions are required to 
investigate the added value of changes in illness perceptions to discriminating 
employees with long-duration sickness absence from those without long-duration 
sickness absence due to common mental disorders.

Practical implications
A prediction rule including age, education, depressive and anxiety symptoms, and 
illness identity correctly identified employees with long-duration sickness absence 
in 78% of the cases, while the original prediction rule correctly identified 69% of 
the cases. For practice, it is important to identify employees at risk of long-
duration sickness absence shortly after reporting sick. The prediction rule could 
be used as a tertiary preventive tool, enabling healthcare providers to refer 
employees at high risk of long-duration sickness absence to cognitive behavioral 
interventions. Combining cognitive behavioral treatment with work-related 
elements such as designing a return to work plan and gradual exposure to the 

Discussion

A prediction rule with age, education, depressive/anxiety symptoms and illness 
identity or concern better discriminated between employees with and without 
long-duration (i.e., >3 months) sickness absence due to mental disorders than the 
original prediction rule. Illness concern had no added value to the prediction rule 
with illness identity. In practice, employees might better be able to report how they 
experience mental health symptoms and how concerned they are about their 
condition than how long they expect to be off work due to mental health 
symptoms. The other illness perceptions did not improve discrimination between 
employees with and without long-duration sickness absence as compared with the 
established prediction rule. 

In a meta-analytic review of Leventhal’s common sense model of illness, Hagger 
and Orbell [19] found evidence for theoretically predictable relations between 
illness identity and avoidant coping strategies. If we regard sickness absence as a 
way of avoiding stressful working conditions [20], then it can be understood that 
illness identity improved predictions of long-duration sickness absence due to 
mental disorders. In a recent meta-analysis, illness identity was moderately 
correlated with depression and anxiety with pooled correlation coefficients of 0.32 
and 0.25, respectively [18]. The fact that illness identity improved discrimination by 
the prediction rule indicates that not only presenting depressive and anxiety 
symptoms is important for predicting long-duration sickness absence due to 
mental disorders, but also the way employees experience mental health 
symptoms. 

The fact that timeline beliefs did not improve discrimination between employees 
with and without long-duration sickness absence might be due to the strong 
correlation between timeline beliefs and return to work expectations. The 
relatively low scores on timeline beliefs indicate that employees expected to be 
off work for a short period of time, which corresponds with the finding that 74% of 
the employees thought they would return to work within three months of reporting 
sick with mental disorders. However, only 42% of the employees did return to work 
within three months of reporting sick, which accentuates that it was difficult for 
the employees in our study population to estimate the time to return to work. 

Løvvik et al. (2014) studied recovery expectations in workers with common mental 
health symptoms and found that higher scores on illness consequences were 
strongly associated with negative recovery expectations and the risk of benefit 
recipiency [12, 13]. In our study, illness consequences did not improved discrimination 
between employees with and without long-duration sickness absence. Our 
different findings may be explained by the fact that we studied employees who 
had reported sick with mental disorders, while Løvvik and colleagues did not 
differentiate between working and sick-listed employees with mental health 
problems [12]. An alternative explanation may be the different sickness absence 
compensation systems. In The Netherlands, sickness absence is employer-
compensated at a level ≥70% of the income for a period of two years after 
reporting sick. Thus, employees might not be that worried about financial and 
other consequences of mental illness at the moment of reporting sick. 
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workplace may expedite return to work of employees with mental disorders [30, 31]. 
In addition, a convergence dialogue meeting (CDM) with healthcare provider, 
employee and supervisor might facilitate return to work of employees with mental 
disorders by disclosing work-related barriers and seeking solutions for these 
barriers. Karlson et al. (2010) found an improvement in sustainable return to work 
in employees with burnout after CDM [32]. Future research should investigate 
cut-off points for identifying employees at risk of long-duration sickness absence 
due to mental disorders and the clinical benefit of the prediction rule for referring 
employees to work-focused cognitive behavioral treatment. We also need more 
research that addresses the effects of early work-focused cognitive behavioral 
therapy on return to work of employees with mental disorders. 

Conclusions

Illness perceptions improved the prediction of long-duration (i.e., >3 months) of 
sickness absence due to common mental disorders. A prediction rule with age, 
education, depressive and anxiety symptoms, and illness identity is a promising 
tertiary preventive tool to identify employees at risk of long-duration sickness 
absence soon after reporting sick. 
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Introduction

Mental disorders are an increasing cause of workforce sickness absence [1–5].  
After a first mental health-related absence from work, the risk of another mental 
health-related absence is three times higher than the population incidence [6]. 
Virtanen et al. [7] showed that mental health-related absences recurred more 
frequently in manual workers (e.g. cleaners, maintenance workers and kitchen 
workers) than in white-collar workers (e.g. physicians, teachers and other 
professionals). In the Dutch industrial sector, mental health-related absences were 
found to recur as frequently in production workers as in office workers [8]. 
Koopmans et al. [6] found the highest recurrence rates after sickness absence due 
to specific psychiatric disorders. However, the authors did not stratify recurrent 
mental health-related absences by diagnosis. 

Given the increased risk of recurrent mental health-related sickness absence, 
occupational and primary health care providers might wish to review workers after 
mental health-related absence. For case finding, we have to take into account the 
Wilson and Jungner screening criteria [9]. Mental disorders constitute an important 
health problem and there are facilities to diagnose and treat mental disorders 
before they culminate in mental health-related absence from work. Health care 
providers could examine a worker’s mental health status and, if necessary, refer 
for further treatment. However, it is unclear when it may be best to review workers 
after recovery from mental health-related absence. To answer this question, we 
investigated the time to recurrence of mental health-related absence, stratified by 
International Classification of Diseases—Tenth Revision (ICD-10) diagnostic 
categories. 

Abstract

Purpose It is unclear when occupational health providers should re-evaluate 
workers after mental health-related absences from work. The objective of the 
present study was to investigate the time to recurrence of mental health-related 
absences, stratified by International Classification of Diseases—Tenth Revision 
(ICD-10) diagnostic categories. 

Methods A 10-year observational study of workers employed at a steel mill. 
Sickness absence data were retrieved from an occupational health register. 
Mental health-related absences were defined as absence due to emotional 
disturbance or mental and behavioural disorders. The first mental health-related 
absence since baseline was called the index episode. Recurrences were defined 
as mental health-related absences occurring >28 days after recovery from the 
index episode. The frequency of recurrent mental health-related absence was 
assessed by the recurrence density (RD) per 1000 person-years. The time to 
recurrent mental health-related absence was investigated by Kaplan–Meier 
survival analysis. 

Results Of 15461 workers, 391 had recurrent mental health-related absences.  
RD was 30.5, 34.3, 29.9 and 37.7 per 1000 person-years after index episodes due 
to emotional disturbance, mood disorders, neurotic disorders and other psychiatric 
disorders, respectively. RDs did not differ across ICD-10 diagnostic categories. The 
median time to recurrent mental health-related absence was 15.2 months [95% 
confidence interval (CI) 12.6–17.7] and was shortest for mood disorders (5.2, 95% 
CI 1.4–8.9 months) and specific psychiatric disorders (5.3, 95% CI 1.0–13.1 months). 

Conclusions Based on this observational study, we suggest that occupational and 
primary health care providers consider reviewing the mental health status of 
workers 6 months after recovery from mental health-related absence
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Results

A total of 15461 workers formed the study population. At baseline, workers  
(96% men) were on average aged 40.5 (SD = 10.7) and employed as production 
workers (43%), maintenance technicians (16%), office workers (30%) or 
supervisors/managers (11%). A total of 1388 workers had an index episode  
OP certified as emotional disturbance (n = 670), neurotic disorder (n = 565), mood 
disorder (n = 103) and specific psychiatric disorder (n = 50). 
After the index episode, 391 workers had recurrent mental health-related 
absences. RDs were 34.3 [95% confidence interval (CI) 24.4–44.3], 29.9 (95% CI 
27.3–32.5) and 37.7 (95% CI 27.8–47.6) per 1000 person-years for absences due to 
mood, neurotic and specific psychiatric disorders, respectively. These RDs did not 
differ from RD = 30.5 (95% CI 28.1–32.3) per 1000 person-years for absences 
from work due to emotional disturbance, with non-significant RDRs 1.12 (95% CI 
0.74–1.72), 0.98 (95% CI 0.82–1.17) and 1.24 (95% CI 0.85–1.80) for mood, neurotic 
and specific psychiatric disorders, respectively. 

The median time to onset of recurrent mental health-related absence was 15.2 
months (95% CI 12.6–17.7) after recovery from the index episode. Table 1 shows 
times to recurrent mental health-related absence from work stratified by ICD-10 
diagnostic category of both index and recurrent mental health-related absences. 

Table 1 Recurrent mental health-related absence stratified by ICD-10 diagnosis 

Index episode Recurrent episode Months to 
recurrence

Diagnosis ICD-10 ICD-10 N(%) median (95% CI)

Emotional disturbance R45 R45
F30–39
F40–49
other
all

112 (58)
12 (6)
68 (35)
1 (1)
193 (100)

10.8 (6.3 – 12.5)
16.7 (5.0 – 28.4)
17.3 (7.7 – 26.9)
n.a. 
11.8 (8.5 – 15.1)

Mood disorders F30–39 R45
F30–39
F40–49
other
all

11 (32)
19 (56)
4 (11)
0
34 (100)

31.9 (15.6 – 48.1)
5.2 (1.4 – 8.9)
n.a.
n.a.
10.0 (1.0 - 23.1)

Neurotic disorders F40–49 R45
F30–39
F40–49
other
all

50 (32)
14 (9)
82 (53)
9 (7)
155 (100)

13.3 (8.2 - 18.4)
15.5 (5.9 - 25.1)
18.2 (9.0 - 27.5)
18.3 (11.0 - 25.6)
16.7 (11.9 - 24.9)

Specific psychiatric 
disorders

F00–29
F50–99 all † 9 (100) 5.3 (1.0 – 13.1)

CI confidence interval
n.a. not analysed because of low number of recurrences
† not stratified by diagnosis because of low number of recurrences

Methods

This 10-year observational cohort study included a previously described study 
population [8] comprising all workers employed at a steel mill between January 
2000 and December 2009. The baseline was set at January 2000 or the date 
workers started working at the steel mill. During the study period, 4857 workers 
left the steel mill; their data were censored when employment ended. Workers 
could be followed up for a mean period of 7.0 [standard deviation (SD) 3.6] years. 
The Medical Ethics Committee of the University Medical Centre Groningen 
granted ethical clearance for this register-based study. 

In the Netherlands, absence from work due to sickness is employer compensated 
when it is medically certified by an occupational physician (OP) within 42 days of 
reporting sick. Dutch OPs certify sick leave with an ICD-10 diagnostic code [10]. 
Sick leave certified as emotional disturbance (i.e. symptoms and signs involving an 
emotional state, such as nervousness, restlessness, irritability and worries; ICD-10 
R45) or mental and behavioural disorders (F00–F99) were regarded as mental 
health-related absences. The first such absence since baseline was called the 
‘index episode’. Recurrent mental health-related absences were defined as 
absences from work due to mental disorders occurring >28 days after recovery 
from the index episode. 

Statistical analysis
Statistical analyses were done in IBM SPSS Statistics for Windows, version 20 
(IBM Corp. Armonk, NY, released 2011). The recurrence density (RD) was 
calculated by dividing the number of recurrent mental health-related absences by 
the person-years at risk of recurrence. Differences across ICD-10 diagnostic 
categories were investigated with the RD ratio (RDR), which is the RD of absences 
from work due to mood disorders (ICD-10 F30–39), neurotic disorders (ICD-10 
F40–49) and specific psychiatric disorders (e.g. schizophrenia, personality 
disorders, pervasive disorders and attention-deficit disorders; ICD-10 F00–F29 
and F50–99) relative to the RD of absence due to emotional disturbance. The time 
to recurrent mental health-related absence was analysed by Kaplan–Meier 
survival analysis, stratified by ICD-10 diagnostic categories. 
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Discussion

Recurrences of mental health-related absence from work did not differ across 
ICD-10 diagnostic categories. In agreement with Koopmans et al. [6], we found 
more recurrences (RDR = 1.24) and shorter time to onset (median 5.3 months) 
after mental health-related absence due to specific psychiatric disorders as 
compared to absence due to emotional disturbance. However, these differences 
were not statistically significant, probably due to the low number (50) of specific 
psychiatric absences. 

Although the workers concerned were employed in various occupations, they all 
worked in the same company and we must therefore be cautious about 
generalizing the results to other working populations. Furthermore, mental health-
related absences lasting <42 days were not OP certified, which may have led to 
under-estimated RDs, particularly for emotional disturbances (ICD-10 R45) which 
tend to be of shorter duration than absences due to disorders within the ICD-10 
F-categories [8]. As the RD of emotional disorders was the denominator, RDRs 
might thus have been over-estimated. 

Health care providers could consider reviewing a worker’s mental health status 6 
months after recovery from mental health-related absence, although half of the 
recurrent absences due to mood disorders and specific psychiatric disorders 
would have been missed in our study population. The number of recurrent 
absences due to mood disorders and specific psychiatric disorders was small and 
therefore the estimated time to onset may not be representative of the working 
population. Furthermore, randomized controlled trials would be required to 
investigate whether reviewing workers in this way actually reduces recurrent 
mental health-related absences. 
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Introduction 

Mental disorders are common in the general population [1,2] and a major cause of 
sickness absence (SA) and disability pensioning [3]. Neurotic disorders and mood 
disorders are a greater burden to SA and disability benefits than specific 
psychiatric disorders such as schizophrenia and personality disorders [4]. In the 
Netherlands, emotional, neurotic and mood disorders are the most common 
causes of mental SA.[5] Of Dutch workers with emotional disorders, 95% were 
found to have returned to work within 1 year of reporting sick as compared with 
89% of workers with neurotic disorders and 70% of workers with mood disorders. 
In the Finnish public sector, workers sick listed with adjustment disorders were 
most likely to resume work: 93% of them returned to work within 1 year of 
reporting sick, followed by anxiety disorders (76%) and mood disorders (63%) [6]. 
Workers of high socio-economic position (SEP) were more likely to return to work 
than low SEP workers. High SEP workers may receive better treatment, [7] 
experience more social support and have more possibilities to accommodate work 
to their condition. In addition, comorbid physical and mental disorders, which are 
associated with longer SA duration, are less common among high SEP workers [8]. 
Although knowledge about return to work after mental SA is increasing, little is 
known about the recurrence of mental SA. Koopmans et al. [9] reported that after a 
first mental SA episode, workers had a three times higher risk of mental SA than 
the working population. Mental SA recurrence rates did not differ between women 
and men [9,10]. Women <45 years of age had a higher risk of recurrent mental SA 
than women aged >45 years, while no age differences were observed in men. 
Mental SA recurrences were most frequent in the lowest income categories in 
both genders [10]. Virtanen et al. [6] reported that manual workers (e.g., cleaners 
and maintenance) had a 25% higher risk and lower-grade non-manual workers 
(e.g., technicians and nurses) had a 15% higher risk of recurrent mental SA as 
compared with upper-grade non-manual workers (e.g., teachers and physicians). 
These results indicate that not only the incidence and recovery, but also 
recurrences of mental SA may differ between occupations. Virtanen et al. [6] 

suggested further research to assess the generalizability of these findings. Their 
sample comprised public sector workers and the impact of mental illness on SA 
differs across economic sectors [6]. Public sector workers with mental illness are 
28% more likely to be off work sick than private sector workers with mental illness 
[11] There is still a gap in our knowledge of recurrent mental SA, particularly in the 
private sector [12]. The objective of this study was to investigate the incidence, 
recovery and recurrence of mental SA in private sector workers.

Abstract

Purpose Manual workers in the public sector have previously been found to be at 
risk of mental sickness absence (SA). As the impact of mental illness differs 
across economic sectors, this study investigated mental SA in the industrial sector, 
differentiating between office and production workers. 

Methods Ten-year observational cohort study including 14369 (8164 production 
and 6205 office) workers with a total of 101118 person years. SA data were 
retrieved from an occupational health register. Mental SA episodes were medically 
certified as emotional disturbances [10th version of the International Classification 
of Diseases (ICD-10 R45)] or mental and behavioural disorders (ICD-10 F00–F99). 
The first mental SA episode since baseline was called index mental SA. 
Recurrences were defined as any mental SA episode occurring >28 days after 
recovery from index mental SA. 

Results The incidence of mental SA was higher in production workers than in 
office workers, but office workers needed longer time to recover from mental SA. 
Mental SA recurred as frequently in production workers as in office workers. The 
median time to recurrence was 15.9 months and tangibly shorter in office workers 
(14.9 months) than in production workers (16.7 months). Production and office 
workers aged >55 years were at increased risk of recurrent mental SA within 12 
months of recovery from index mental SA. 

Conclusions The incidence of mental SA was higher in production workers than in 
office workers, whereas recurrence rates did not differ between them. 
Occupational health providers should pay special attention to older workers as 
they are at increased risk of recurrent mental SA.
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Results

The study population included 14369 (8164 production and 6205 office) workers, 
whose baseline characteristics are shown in Table 1. There were more men and 
full timers among production workers than among office workers. Age and marital 
status did not differ significantly between production and office workers (Table 1).

Table 1 Sample characteristics (N=211)

Production workers
(N=8164)

Office workers
(N=6205)

Chi-square
analysis

N % N %

Age ≤25 years
26-35 years
36-45 years
46-55 years
>55 years

1247
1714
2558
2251
394

15
21
31
28
5

428
1573
1901
1796
506

7
25
31
29
8 P=0.41

Gender men
women

8022
142

98
2

5141
1064

83
17 P<0.01

Martial status single
married

3144
5020

39
61

2066
4139

33
67 P=0.12

Employmenta parttime
fulltime

181
7983

2
98

764
5441

12
88 P<0.01

a Parttime employment corresponds with <36 work hours/week and fulltime employment 
with ≥36 work hours/week

Index mental SA A total of 1314 workers (ID=13.0, 95% CI 12.3–13.7 per 1000 
person years) had at least one mental SA episode in the 10-year observation 
period: 647 (49%) workers were diagnosed with emotional disturbances (ICD-10 
R45), 85 (6%) with mood disorders (ICD-10 F30–39) and 536 (41%) with neurotic 
disorders ICD-10 F40–49); the remaining 46 workers had index mental SA 
diagnosed within other ICD-10 F categories. Index mental SA was less common in 
office workers (ID=10.2, 95% CI 9.3–11.2 per 1000 person years) than in 
production workers (ID=14.9, 95% CI 13.9– 15.8 per 1000 person years), with a 
significant ID ratio of 0.69 (95% CI 0.61–0.77). SA due to emotional disturbances 
and neurotic disorders was more frequent among production workers, but the time 
to recovery from these types of mental SA was longer among office workers 
(Table 2). After adjustment for age, gender, marital status and employment, the 
time to recovery from SA due to emotional disturbances [hazard ratio (HR)=0.82, 
95% CI 0.68– 0.99] and neurotic disorders (HR=0.80, 95% CI 0.71–0.90) remained 
longer in office workers as compared with production workers.

Recurrent mental SA Of the 1314 workers with index mental SA, 375 (273 
production and 102 office) workers had recurrent mental SA (RD=34.1, 95% CI 
30.6–37.5 per 1000 person years); 257 (69%) had one recurrence, 78 (21%) two 
recurrences, 25 (7%) three recurrences and 15 (4%) four or more recurrences 

Methods

Study population Data of all 15461 workers who were employed at a steel 
company in the period from January 2000 to December 2009 were retrieved from 
an occupational health service (OHS) register. For workers who were employed at 
the steel company, baseline was set on 1 January 2000. For those who started 
working at the steel company after January 2000, baseline was set on the date 
they entered employment. A total of 4857 workers left the company during the 
10-year study period; their data were censored when their employment ended. Of 
all 15461 workers, 53% were production workers (e.g., steel workers, process 
operators and maintenance technicians) and 40% were office workers (e.g., 
administrators, technologists and managers); data on occupation were missing for 
1092 (7%) workers. As we wanted to compare production workers with office 
workers, the 14369 workers whose occupation was known were eligible for 
analysis. They were followed for a mean (standard deviation) period of 6.9 (3.6) 
years, amounting to a total of 101118 person years at the end of the 10-year study 
period. The Medical Ethics Committee of the University Medical Center Groningen 
granted ethical clearance for this register-based study.
Mental SA In the Netherlands, SA is defined as a financially compensated 
temporary leave from work due to work-related and non–workrelated injuries and 
illness. SA is employer compensated provided that it is medically certified by an 
occupational physician (OP) within 3 weeks of reporting sick. OPs certify SA with a 
diagnostic code derived from the 10th version of the International Classification of 
Diseases (ICD-10).13 SA episodes lasting >3 weeks and OP certified as due to 
emotional disturbance (ICD-10 R45) or mental and behavioural disorder (ICD-10 
F00–F99) were defined as mental SA [5]. The first mental SA episode since 
baseline was called index mental SA. In line with Dutch SA insurance policies, 
recurrent mental SA was defined as any mental SA episode occurring >28 days 
after recovery from index mental SA.

Statistics The incidence density (ID) was calculated by dividing the number of 
index mental SA episodes by the person years at risk. Differences between 
production and office workers were investigated by calculating the ID ratio, that is, 
IDoffice workers/IDproduction workers. The time to recovery from index mental SA 
in production and office workers was analysed by Cox regression analysis, 
controlling for baseline age (<25, 26–35, 36–45, 46–55 and >55 years), gender 
(men, women), marital status (single, married) and employment [part time (<36 
hours/week) or full time (≥36 hours/week)]. 

After index mental SA, the recurrence density (RD) was calculated by dividing the 
number of recurrent mental SA episodes by the person years at risk of recurrence. 
Differences between production and office workers were investigated by 
calculating the RD ratio, that is, RDoffice workers/ RDproduction workers. ID and 
RD ratios were considered significant if the value 1 was not within the 95% 
confidence interval (CI). The time to recurrent mental SA in production and office 
workers was analysed by Cox regression analysis, and stratified by age, gender, 
marital status and employment at baseline. All statistical analyses were 
performed in IBM SPSS Statistics for Windows (version 20.0).
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Table 3 Recurrent mental sickness absence (SA) 

Production workers            
(N=273)

Office workers
(N=102)

Total
(N=375)

Emotional disturbance (R45) 11.3 (7.7 – 14.9) 12.7 (2.1 – 23.2) 14.5 (11.5 – 17.5)

Mood disorders (F30–39) 10.0 (0.0 – 28.8) 7.5 (0.0 – 19.2) 9.5 (4.5 – 14.4)

Neurotic disorders (F40–49) 18.7 (11.6 – 25.8) 13.8 (9.6 – 17.9) 18.3 (13.3 – 23.3)

Total 13.8 (9.9 – 16.7) 13.3 (9.9 – 17.6) 15.5 (13.1 – 17.9)

The table shows unadjusted median (95% confidence interval) time to onset of any mental 
SA in months following index mental SA due to emotional disturbance, mood disorders or 
neurotic disorders.

during the 10-year observation period. Thirty percent of workers with recurrent 
mental SA experienced the recurrence within 6 months of recovery from index 
mental SA, cumulating to 42% within 12 months, 54% within 18 months, 64% within 
24 months and 76% within 36 months. The overall recurrence rate of mental SA 
did not differ significantly between office and production workers (RD ratio 0.96, 
95% CI 0.68–1.08), but SA due to emotional disturbances recurred more often in 
production workers than in office workers (Table 2). The median time to recurrent 
mental SA was 15.9 (95% CI 10.1–17.9) months. The time to onset of recurrent 
mental SA was shorter in office workers (14.9, 95% CI 9.9–17.5 months) than in 
production workers (16.7, 95% CI 11.9–19.8 months), although the difference was 
not statistically significant (HR=1.03, 95% CI 0.78–1.35). The median time to 
recurrent SA was 9.5, 11.9 and 17.3 months after index mental SA due to mood 
disorders, emotional disturbance and neurotic disorders, respectively (Table 3). 

Table 2 Incidence of mental sickness absence (SA) and time to recovery of mental SA  
in production and office workers

Incidence (95% CI) per 1000 person-years

Production worker           Office worker Ratioa (95% CI)

Index SA
Emotional disturbance (R45)
Mood disorders (F30–39)
Neurotic disorders (F40–49)

14.9 (13.9–15.8)
7.7 (7.0–8.4)
1.0 (0.7–1.2)
5.7 (5.1–6.3)

10.2 (9.3–11.2)
4.5 (3.9–5.2)
0.6 (0.4–0.9)
4.7 (4.0–5.4)

0.69 (0.61–0.77)**
0.59 (0.50–0.70)**
0.65 (0.41–1.03)
0.82 (0.69–0.98)*

Recurrent SA
Emotional disturbance (R45)
Mood disorders (F30–39)
Neurotic disorders (F40–49

30.5 (24.6–35.5)
17.2 (14.3–20.1)
3.3 (2.0–3.5)
13.6 (10.9–16.2)

35.6 (31.4–39.8)
11.5 (7.9–15.1) 
2.7 (0.9–4.4)
14.1 (10.1–18.1)

0.86 (0.68–1.08)
0.67 (0.47–0.95)*
0.81 (0.38–1.74)
1.04 (0.74–1.47)

Time to recovery (days)

Production worker            Office worker Ratioa (95% CI)

Index SA
Emotional disturbance (R45)
Mood disorders (F30–39)
Neurotic disorders (F40–49)

74 (13–135)
37 (32–42)
189 (140–238)
133 (116–150)

90 (46–134)
62 (44–81) 
236 (172–300)
190 (166–214)

0.84 (0.56–1.15)
0.76 (0.64–0.91)**
0.64 (0.39–1.03)
0.80 (0.67–0.95)*

Recurrent SA
Emotional disturbance (R45)
Mood disorders (F30–39)
Neurotic disorders (F40–49

80 (63–97)
50 (33–67)
85 (8–262)
118 (87–149)

133 (82–184)
65 (38–92)
95 (0–307)
173 (72–274)

0.71 (0.54–1.01)
0.78 (0.50–1.18)
0.83 (0.41–1.23)
0.75 (0.51–1.21)

a incidence in office workers relative to production workers; ratio<1 indicates that 
production workers have a higher incidence than office workers.
The table shows the incidence of (recurrent) mental SA in production and office workers,  
the median and 95% confidence interval (CI) time to recovery from mental SA, and the 
unadjusted hazard ratio (HR) of Cox regression analysis of the time to recovery;  
HR >1 indicates shorter duration and HR <1 longer duration of mental SA in office  
workers as compared to production workers; * p <0.05 and ** p <0.01. 
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Discussion

In this 10-year observational study, 1314 of 14369 workers employed in the private 
industrial sector had at least one episode of SA due to mental disorders. In line 
with previous research, mental SA was more common in production workers, but 
office workers needed a longer time to recover from mental SA. This study 
confirmed that the risk of mental SA increased after index mental SA [6,9,10]. In 
addition, we showed that recurrence rates of mental SA did not differ between 
production and office workers. Workers aged >55 years were at increased risk of 
early onset recurrent mental SA.

Incidence of mental SA The incidence of mental SA in this study of private sector 
industrial workers was lower than that reported by Virtanen et al.[6] for public 
sector workers in Finland. This finding supports that mental illness has greater 
impact on public sector workers than private sector workers [11] The current results 
confirm that the risk of mental SA in production workers was higher than in office 
workers. Hence, the previously reported higher incidence of mental SA among 
manual workers as compared with upper-grade non-manual workers in the public 
sector also seems to apply to the private sector. A meta-analysis of the literature 
provided robust evidence that high job demands and low decision latitude as well 
as combinations of high efforts and low rewards are risk factors for common 
mental disorders [14,15]. In production work, job demands in terms of work pace can 
be high and control over the production process restricted, which may explain the 
higher risk of mental SA among production workers. In addition, office workers 
may experience higher levels of self-efficacy and might employ more adequate 
coping strategies to buffer the impact of stressors [6,16]. Part of the difference in 
recurrent mental SA could also be explained by juvenile-onset mental disorders, 
especially anxiety disorders and impulse-control disorders. Adolescents with such 
mental disorders are prone to school dropout, which has been associated with an 
excess risk of disabling neurotic disorders [17]. It is interesting to note that it was 
particularly the incidence of mental SA due to neurotic disorders that was higher 
in production workers than in office workers.

Recovery from mental SA Although the risk of mental SA is higher among 
production workers, office workers sick listed with emotional disturbance or 
neurotic disorders were longer absent from work. In the Finnish public sector, 
upper-grade non-manual public sector workers sick listed with reactions to severe 
stress or adjustment disorders returned to work later than manual workers, 
although the difference was not significant [6]. Public sector manual workers with 
depressive disorders were longer absent from work than upper-grade manual 
workers. In contrast, we found that a median time to return to work was 189 days 
in production workers and 236 days in office workers with mood disorders, 
although the difference was not statistically significant, probably due to the low 
number (N = 85) of mental SA episodes certified as mood disorder. One possible 
explanation for the longer time to return to work may be that office workers have 
more complex jobs with high cognitive demands, which may be difficult to return 
to in case of a mental disorder [18,19]. An alternative explanation might be the 
stigma of mental disorders [20,21]. In occupational healthcare practice, we notice 
that managers find it difficult to return to work when they have had mental SA, 

Table 4 Recurrent mental sickness absence (SA) stratified by age, gender, marital status 
and employment

Production workers (N=273)

Median (95%CI) HR (95% CI)

Age ≤25 years
26-35 years
36-45 years
46-55 years
>55 years

16.3 (9.6 – 23.7)
15.4 (8.8 – 22.1)
12.1 (4.0 – 20.2)
18.7 (13.5 – 23.9)
3.1 (2.0 – 8.4)

reference
1.07 (0.77 – 1.69)
1.12 (0.83 – 1.65)
0.85 (0.65 – 1.31)
3.73 (1.84 – 5.55)**

Gender men
women

16.7 (12.2 – 21.2)
 n.a.b

n.a.b

n.a.b

Marital status single
married

18.2 (11.7 – 24.7)
16.2 (11.4 – 21.0)

reference
1.14 (0.77 – 1.70)

Employmenta part-time
full-time

7.6 (0.0 – 16.7)
16.7 (12.5 – 20.9)

1.12 (0.46 – 2.75)
reference

Office workers (N=102)

Median (95%CI) HR (95% CI)

Age ≤25 years
26-35 years
36-45 years
46-55 years
>55 years

16.2 (8.1 – 24.6)
16.0 (7.1 – 25.9)
13.8 (8.1 – 19.5)
15.4 (10.8 – 20.0)
3.9 (2.7 – 5.0)

reference
1.01 (0.81 – 1.67)
1.21 (0.92 – 1.74)
1.09 (0.68 – 1.48)
2.24 (1.67 – 4.48)**

Gender men
women

14.9 (11.4 – 18.4)
15.5 (0.0 – 31.1)

0.85 (0.42 – 1.73)
reference

Marital status single
married

15.8 (0.0 – 39.5)
14.9 (11.4 – 18.3)

1.07 (0.56 – 2.05)
reference

Employmenta part-time
full-time

10.1 (0.0 – 22.8)
15.4 (10.8 – 20.1)

1.02 (0.55 – 1.89)
reference

a  part-time employment corresponds with <36 work hours/week and full-time employment with 
≥36 work hours/week

b not analysed because there was only one female production worker with recurrent mental SA
The table shows median and 95% confidence interval (CI) of the time to onset of any mental 
SA in months following index mental SA and hazard ratios (HR) of Cox regression analysis;  
HR >1.0 indicates a shorter time to onset of recurrent mental SA as compared to the reference 
category and HR < 1.0 indicates a longer time to onset; 
* P <0.05 and ** P <0.01.

In both production and office workers, the time to recurrent mental SA was 
shortest for workers aged >55 years (Table 4). Ninety-one percent of them 
experienced recurrent mental SA within 12 months of index mental SA. The 
median time to recurrence in workers >55 years was 3.7 (95% CI 2.5–4.9) months. 
Gender, marital status and employment did not significantly affect the time to 
onset of recurrent mental SA.
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Practical implications 
Recently, Arends et al. [25] emphasized the importance of continued attention after 
return to work of workers who have been absent from work due to mental 
disorders. In our study population, the median time to recurrent mental SA was 9.5 
months after an index episode due to mood disorders. The median time to onset of 
recurrent mental SA was 12.7 and 13.8 months after index mental SA due to 
emotional disturbances and neurotic disorders, respectively. Knowledge about the 
time to onset of recurrent mental SA is useful for planning preventive 
consultations. For example, OPs could consider to invite workers 6 months after 
recovery from SA due to mood disorders and 9 months after recovery from 
neurotic disorders. Workers aged >55 years were identified as high-risk group for 
recurrent mental SA and should be invited at shorter notice, that is, within 3 
months of recovery from mental SA. Preventive consultations provide an 
opportunity to assess mental problems and work functioning. The OP can refer 
workers, if appropriate, to interventions aimed at improving mental health and 
work functioning to prevent recurrences of mental SA. It should be kept in mind 
that the abovementioned strategic time points for preventive consultations are 
based on the median time to recurrent mental SA. Thus, half of the workers may 
develop mental SA later on, accentuating the need to pay continued attention to 
workers who have recovered from mental SA [25]. On the other hand, we should not 
impose a patient role on workers who have recovered from mental SA. We have to 
look for ways to monitor workers after recovery from mental SA without troubling 
them too much. For example, healthcare providers could ask supervisors how 
workers perform after recovery from mental SA. Alternatively, we could consider 
developing digital applications that advise workers at risk of mental SA to consult 
healthcare providers to assess the need for further diagnosis and treatment [26,27].

Conclusion

Mental SA is more common in production workers than in office workers employed 
in the industrial sector. Although recurrence rates did not differ between office 
and production workers, the time to onset of recurrent mental SA was tangibly 
shorter in office workers. Occupational healthcare providers should pay special 
attention to workers aged >55 years as they are at increased risk of recurrent 
mental SA within 12 months of recovery from mental SA.

possibly due to feelings of shame, reduced self-esteem, inefficacy beliefs and 
prestige status loss. However, we found no literature to support this empirical 
hypothesis.

Recurrence of mental SA The overall risk of recurrent mental SA did not differ 
between production and office workers, but SA due to emotional disturbance 
recurred more frequently in production workers. Virtanen et al. found a higher 
recurrence risk of mental SA among manual workers as compared with upper-
grade non-manual workers. The authors explained this finding by differences in 
treatment: compliance was poorer and resistance greater among manual workers 
[6]. In addition, upper-grade manual workers more often arranged private 
psychotherapy instead of being referred to state-subsidised psychotherapy. In the 
Netherlands, SA is employer compensated. As a consequence, it is not unusual 
that employers pay private psychotherapy to expedite return to work of workers 
with mental SA. The time to recurrent mental SA was shortest after an index 
episode due to mood disorders, particularly in office workers. Apart from clinical 
variables (e.g., severity, comorbid psychopathology) and a family history of 
affective disorders, negative cognitions and high neuroticism have been identified 
as psychological risk factors for recurrent depression [22]. It is conceivable that 
negative cognitions and high neuroticism are more inconvenient for office work as 
compared with production work. It is interesting to note that we also found a 
shorter time to onset of recurrent mental SA after index SA due to neurotic 
disorders in office workers (13.8 months) than in production workers (18.7 months), 
although the difference was not statistically significant. Age was a risk factor for 
recurrent mental SA. Both office and production workers aged >55 years were 
particularly at risk of recurrent mental SA. This contrasts the previous findings in 
Dutch postal workers, where women aged <45 years were at risk of recurrent 
mental SA [9,10]. The study populations may not be comparable, as many postal 
workers had temporary (seasonal) employment with high job turnover rates.
Strengths and limitations 
The large cohort of 14369 workers and the 10-year observation period are 
strengths of the study. As all workers were employed at the same company, 
differences in SA could not be attributed to organizational policies and practices 
[21]. Although workers were employed in a wide variety of occupations, ranging 
from unskilled steel workers to executive managers, the study population was not 
a random sample and may therefore not be representative of the Dutch industrial 
sector. The use of OP diagnoses for mental SA can be considered an asset of the 
study, because self-reported SA diagnoses may be subject to both recall bias and 
social desirability bias. The agreement between OPs and psychiatrists was found 
to be reasonable for specific mental diagnoses, although there is less agreement 
with regard to nonspecified mental disorders [23]. A limitation of the study is that 
the OHS register allows only one OP diagnostic code for each SA episode. Hence, 
information on comorbidity was not available, while Buist-Bouwman et al. [24] 
reported that mental disorders with comorbid physical disorders result in longer 
periods of SA.
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Introduction

In today’s Western societies, only a quarter of the labour force works regular 
nine-to-five office hours, while the remainder is engaged in shift work or has 
irregular work hours [1]. Shift workers more often than day workers report mental 
health symptoms, such as fatigue, nervousness, anxiety, and depressed mood; 
they also use sleeping pills and tranquillizers more often [2, 3]. Shift workers may 
experience problems to sleep during the day when the circadian rhythm promotes 
alertness. Short or poor sleep leads to insufficient recovery and stress [4,5]. 
However, disturbed sleep is not the only pathway between shift work and mental 
health. Some neuro-endocrine mechanisms may contribute to depressed mood in 
shift workers. Shift work reduces glucocorticoid sensitivity of the peripheral 
tissues, resulting in functional hypercortisolism [6]. Glucocorticoid resistance and 
hyperactivity of the hypothalamic-pituitary-adrenocortical axis play a role in the 
pathogenesis of depression and other psychiatric disorders [7]. Shift work also 
disturbs nocturnal melatonin secretion; reduced endogenous melatonin levels 
have been associated with the onset of depression and anxiety disorders [8]. 

Besides disturbed sleep and neuro-endocrine mechanisms, psychosocial 
pathways could explain why shift workers experience more mental health 
symptoms than day workers [3,9]. Shift work interferes with participation in family 
life and alienates workers from their social environment by desynchronization from 
daily societal habits. Haines et al [10] estimated that 70% of the effect of shift work 
on depression is direct and 30% is mediated through work–family conflict and 
social desynchronization.

The fact that shift workers more often than day workers experience mental health 
problems does not necessarily implicate they are off work due to mental disorders 
more frequently, because the threshold of taking sick-leave may differ between 
shift workers and day workers. Merkus et al. [11] found inconclusive evidence for 
increased sickness absence (SA) levels among shift workers. We found no 
epidemiological studies that investigated SA due to mental disorders in shift 
workers. The objective of this observational study was to compare shift and day 
workers for risk of mental SA, addressing the research questions:
i) Do shift workers have a higher risk of mental SA than day workers?
ii) Do shift workers have a higher risk of recurrent mental SA than day workers?

 Abstract

Purpose Epidemiological studies investigating mental sickness absence (SA) in 
shift workers are lacking. This 10-year observational study investigated the risk of 
mental SA in shift workers compared with day workers.

Methods The data of 5826 male production workers were used for analyses: 4288 
(74%) shift and 1538 (26%) day workers. The risk of mental SA was analyzed with 
Cox regression analysis. Hazard ratios (HR) and 95% confidence intervals (CI) 
were adjusted for age and occupational grade. 

Results 351 shift workers and 126 day workers had incident mental SA during 
10-year follow-up. The risk of mental SA did not differ (HR=1.03; 95%CI 0.84–1.26) 
between shift and day workers. In shift workers, the risk of mood disorders 
(HR=1.87; 95% CI 0.73–4.76) and neurotic disorders (HR=1.29; 95% CI 0.89–1.87) 
was non-significantly higher, whereas the risk of emotional disturbance (HR=0.72; 
95% CI 0.49–1.05) was non-significantly lower than in day workers. The risk of 
recurrent mental SA did not differ (HR=1.04; 95%CI 0.62–1.74) between shift and 
day workers. 

Conclusion The risk of incident and recurrent mental SA did not differ between 
shift and day workers. 
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Results

Day workers were older and worked more hours/week in higher grade jobs than 
shift workers (Table 1). 477 (351 shift and 126 day) workers had mental SA. Shift 
workers had no increased risk of incident mental SA (HR=1.03; 95%CI 0.84–1.26) 
compared with day workers. Shift workers had higher risks of SA due to mood and 
neurotic disorders, although the difference between shift and day workers was not 
significant (Table 2). 
117 (96 shift and 21 day) workers had recurrent mental SA. Shift workers had no 
increased risk of recurrent mental SA (HR=1.04; 95%CI 0.62–1.74) compared with 
day workers. 

Table 1 Baseline characteristics the study population of male production workers (N=5826)

shift workers (n=4288) day workers (n=1538 )

mean SDa n % mean SDa n %

Age 45.3 8.0 47.2 7.0 P<0.01b

Marital status
- single
- married
- divorced/widow

875
3092
321

20
71
9

325
1135
78

21
74
5 P<0.01b

Work hours per week 33.8 1.9 39.6 2.0 P<0.01b

Employment duration 18.6 7.6 22.3 8.3 P<0.01b

Occupational grade
- unskilled
- semi-skilled
- skilled
- technician/supervisor

386
1685
1578
639

10
39
37
14

68
334
657
479

4
22
43
31 P<0.01b

a standard deviation b Chi-square test c parametric t-test for independent samples

Table 2 Risk of mental sickness absence (SA) 

shift worker day worker

ICD-10 (N=4288) (N=1538)

n %a n %a HR 95% CI

Emotional disturbance R45 154 4 53 3 0.72 0.49 – 1.05

Mood disorders F30-39 27 1 8 1 1.87 0.73 – 4.76

Neurotic disorders F40-49 155 4 57 4 1.29 0.89 – 1.87

Other mental disorders F00-29; F50-99 15 0 8 1 n.a. n.a.

All R45; F00-99 351 8 126 8 1.03 0.84 – 1.26

a percentage of the total number of shift or day workers
n.a. not analyzed because of the low number of events
The table shows mental SA stratified by ICD-10 diagnosis and hazard ratios (HR) with related 
95% confidence intervals (CI) of Cox regression analysis, adjusted for age and occupational 
grade; HR>1 reflects higher and HR<1 lower risk of mental SA in Shift workers compared 
with Day workers. 

Methods

Study population 
The study population consisted of 6678 male production workers employed at a 
steel mill. SA data were retrieved from an occupational health service (OHS) 
register and work schedules were obtained from the employer’s payroll. Baseline 
was set at 1 January 2002 and workers were followed until 31 December 2011. We 
excluded workers whose shift schedules were not available (n=527) or differed 
from a 5-shift schedule (n=107); 218 workers were excluded because they had a 
mental SA in the 2 years prior to baseline. Consequently, the data of 5826 male 
steel workers were analysed: 4288 (74%) shift workers with a forward rotating 
5-shift schedule MMEEXNNXXX (M=morning 6 a.m. to 2 p.m., E=evening 2 p.m. to 
10 p.m., N=night 10 p.m. to 6 a.m., and X=day off) and 1538 (26%) day workers (8 
a.m. to 5 p.m). During follow-up, 1484 (1084 shift and 400 day) workers left 
employment; the mean (standard deviation) follow-up period was 7.7 (3.0) years. 
The Medical Ethics Committee of the University Medical Center Groningen 
granted ethical clearance for this register-based study. 

Mental SA
SA was defined as a financially compensated temporary leave from work due to 
work-related and non-work-related injuries and illness. In The Netherlands, SA is 
employer-compensated and medically certified by an occupational physician (OP) 
within 42 days of reporting sick. SA certified within International Classification of 
Diseases (ICD-10) categories emotional disturbance (ICD-10 R45) or mental and 
behavioural disorder (ICD-10 F00–F99) was defined as mental SA. Recurrent 
mental SA was defined as any mental SA episode occurring >28 days after 
recovery from the first mental SA episode since January 2002. 

Statistics 
All analyses were performed with IBM SPSS Statistics version 20. The risks of 
incident and first recurrence of mental SA were analysed with Cox regression 
including work schedule (shift versus daytime) as independent variable with age 
and occupational grade ( 1=unskilled, 2=semi-skilled, 3=skilled steel workers, 
4=maintenance technicians, and 5=supervisors) as covariates. 

During the study period, 386 workers changed their work schedule: 292 from shift 
to day work and 94 from day to shift work. Ten percent of the workers who 
changed their work schedule had mental SA as compared with 8% of those who 
did not change their work schedule. To exclude potential interactive effects 
between mental SA and work schedule, we performed a sensitivity analysis 
including the 5440 (3996 shift and 1444 day) workers who did not change their 
work schedule during the study period.
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Conclusion

We conclude that the risk of incident and recurrent mental SA did not differ 
between shift and day workers. Larger-scale studies are required to differentiate 
between the mental health effects of shift work and mental SA diagnoses. 
Furthermore the relationship between shift work and SA due to mood disorders 
should be examined in more detail. 
 

Sensitivity analysis
Of the workers with not change in work schedule, 357 (251 shift and 106 day) 
workers had incident and 107 (86 shift and 21 day) workers had recurrent mental 
SA. The risks of incident (HR=1.19; 95% CI 0.88–1.60) and recurrent (HR=0.83; 
95% CI 0.48–1.43) mental SA did not differ between shift workers and day workers.

Discussion

Our 10-year observational study showed that shift workers did not have a higher 
risk of incident and recurrent mental SA than day workers. The risk of incident SA 
due to mood disorders was higher among shift workers, but did not differ 
significantly from the risk among day workers. The statistical power of a Cox 
regression model including 3 independent variables and 27 events (i.e., SA 
episodes due to mood disorders) is debatable, although Vittinghoff and McCulloch 
[12] showed that confidence interval coverage, type I error, and relative bias with 
5-9 events per variable were comparable to those with 10-16 events per variable. 
In a previous Dutch study, Driessen et al. [13] found a higher risk of depressed mood 
among male and actual shift workers as compared with female and former shift 
workers, but the results were no longer significant when educational level and 
psychosocial work factors were being controlled for.

Selection issues
Shift workers may represent a relatively healthy part of the working population.  
This healthy worker selection starts with the worker’s judgement of his ability to 
withstand shift work and may be reinforced by pre-placement medical assessments 
[14]. Healthy worker selection then continues in terms of a survival effect in which 
less healthy shift workers are likely to transfer to daytime work or quit the job. We 
had no information about pre-employment selection mechanisms and could not 
identify which day workers were former shift workers, because payroll data from 
before January 2000 were not available. The sensitivity analysis including only the 
workers with the same schedule throughout the 10-year study period confirmed the 
finding that the risk of mental SA did not differ between shift and day workers.

Methodological considerations
Although the use of OP-recorded ICD-10 diagnoses restricted recall and social 
desirability bias, the reliability of OP-diagnoses is being debated. O’Niell et al. [14] 
found no systematic difference between OPs and psychiatrists in their diagnostic 
labelling of mental ill-health, although within-group reliabilities were low for some 
diagnoses, particularly ‘stress’. We limited potential diagnostic misclassification by 
using main ICD-10 diagnoses (e.g., ‘neurotic disorders’) instead of specific 
diagnoses (e.g., burnout, adjustment disorder, or anxiety disorder).

All workers were employed at the same company. Consequently, differences in 
mental SA could not be attributed to organizational policies and practices. The 
study population is a convenience sample which may not be representative of the 
general working population. Furthermore, only men working in a forward rotating 
5-shift schedule were included. The results might not generalize to female shift 
workers (e.g., in healthcare) and workers engaged in other shift systems. 
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INTRODUCTION

Mental disorders, particularly stress-related, depressive and anxiety disorders are 
increasing in many OECD countries[1]. One in five employees experience mental 
symptoms at any one day[1,2]. Some workers with mental disorders remain at work 
while others report sick [3]. Mental disorders account for one-third of all disability 
benefits across OECD countries. Disability pension distances workers from the 
labor market resulting in a downward spiral to unemployment, poverty, and 
deterioration in mental health, which in turn reduces the chances of regaining 
employment [3]. In contrast, work leads to better health outcomes, promotes social 
participation and independence, and improves well-being and quality of life [4].
Workers who call in sick with mental problems progress through stages of 
reporting sick, staying off work and return to work (RTW) [3]. In the last years, the 
knowledge about these stages and RTW is growing [5-10], but little is known of what 
happens with workers after RTW from sickness absence due to mental disorders. 
The severity and duration of depressive episodes have been reported to determine 
work disability of workers with depressive disorders [16-19]. In a systematic review of 
the literature, Lagerveld et al. [18] reported that longer duration and more severe 
depressive episodes, presence of comorbid mental or physical disorders, older 
age, history of previous sick leave and outcome of work ability were associated 
with less work participation and poorer work functioning of depressed workers. In 
the Finnish Vantaa study, the time spent in depressive episodes, co-morbidity, low 
education and economic difficulties affected functioning in work and social roles, 
but not the family role [17]. Ultimately, two-thirds of the workers with depressive 
disorders were granted sick leave and 20% of the workers with depressive 
disorders was granted disability pension within five years, particularly those aged 
>50 years. 

The objective of the present register-based longitudinal study was to investigate 
the employment status in the years after RTW from mental SA. We addressed the 
following research questions:
•  Do workers leave employment in the 5 years following RTW from mental SA 

and for what reasons?
•  Do workers change work schedule and work hours in the 5 years following 

RTW from mental SA? 

ABSTRACT

Purpose Mental disorders are increasing and account for one-third of all disability 
benefits in OECD countries. This study investigated the work status following 
return to work (RTW) after mental sickness absence (SA). 

Methods Five-year longitudinal cohort study of 6678 male production workers. 
Work status, work schedule, and work hours/week were retrieved from an 
occupational health register in the years following RTW from mental SA. 
Longitudinal analysis was done with generalized estimating equations, controlled 
for age, marital status, and occupational grade.

Results 4613 (69%) workers were included in analysis; 552 of them had RTW after 
mental SA. In the years following RTW, 102 (18%) workers left employment 
compared to 384 (9%) workers without mental SA. Workers had a higher risk 
(RR=2.93; 95% CI 1.83–4.03) of reducing their work hours/week after RTW than 
workers without mental SA, but the odds of changing work schedule did not differ 
between them (OR=1.02; 95% CI 0.84–1.24).

Conclusions After RTW from mental SA, workers left employment or were 
dismissed more often than those without mental SA. Health providers should 
monitor work functioning after RTW from mental SA. 
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Outcome variables
Employment status (employed versus having left employment) and the reasons for 
leaving employment (own request, poor functioning, disability pension, retirement, 
other) were retrieved from an occupational health service (OHS) register in 
January of each of 5 years following RTW from mental SA (for workers with mental 
SA) or January 2005–2009 (for workers without mental SA). Work schedule 
(daytime versus shift work) and work hours/week were also retrieved from the 
OHS register at these time points. 

Statistics 
Statistical analyses were conducted in IBM SPSS Statistics for Windows, version 
20.0 (IBM Corp. Armonk, NY, released 2011). Longitudinal analysis was performed 
with generalized estimating equations (GEE), a statistical technique that accounts 
for correlations between repeated outcome measurements within one individual. 
GEE can analyze longitudinal relationships of dichotomous (logistic GEE) as well 
as continuous (linear GEE) outcome variables [17]. In the present study, 
employment status and work schedule of workers with and without mental SA 
were compared with binary logistic GEE models. Logistic GEE models estimate 
odds ratios (OR) and related 95% confidence intervals (CI). The number of work 
hours/week of workers with and without mental SA was compared with a linear 
GEE model, estimating relative risks (RR) and related 95% CI. All GEE analyses 
were controlled for age category (<35, 35-44, 45-54, and ≥55 years), marital 
status (single, married, divorced/widow), and occupational grade (unskilled, 
semiskilled skilled, skilled worker, technician, supervisor). 

METHODS

For this 5-year longitudinal cohort study, we used the data of 6678 male 
production workers employed at a manufacturing plant on 1 January 2000. A total 
of 2066 (31%) workers were excluded because data on their employment status 
were not available. For the remaining 4612 workers, baseline was set at RTW from 
mental SA after which workers were followed for five years. RTW from mental SA 
was defined as having resumed work at equal earnings as before mental SA for at 
least four consecutive weeks. For workers without mental SA, baseline was set at 
January 2005 and they were followed-up to December 2009 (Figure 1). The 
Medical Ethics Committee of the University Medical Center Groningen granted 
ethical clearance for this register-based study. 

Figure 1 Five-year follow-up

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Mental 
SA

Mental 
SA

Mental 
SA

Mental 
SA

Mental 
SA

controls

  

The figure shows follow-up (blue cells) of workers with mental sickness absence (SA) and 
workers without mental SA (controls); the arrows indicate repeated measurements of 
outcome variables.

Independent variable
SA was defined as a paid temporary leave from work due to work-related and 
non-work-related injuries and illness. In The Netherlands, SA is employer-
compensated when medically certified by an occupational physician (OP) within 
42 days of reporting sick. OPs use diagnoses derived from the International 
Classification of Diseases (ICD-10) categories for medical SA certification. SA 
episodes certified as emotional disturbance (ICD-10 R45) and mental and 
behavioural disorder (ICD-10 F00–F99) were regarded as mental SA. Outcome 
variables of workers who had returned to work after mental SA were compared 
with outcome variables of workers without mental SA.



104 | Common Mental Disorders Chapter 8 | 105

Table 2 Employment status

1st year 2nd year 3rd year 4th year 5th year total

With mental SA
own request
poor functioning
disability pension
(early) retirement
other

24
19 (79)
5 (21)
0
0
0

27
4 (15)
12 (44)
1 (4)
7 (26)
3 (11)

21
1 (5)
6 (29)
1 (5)
11 (52)
2 (10)

18
1 (6)
5 (28)
1 (6)
10 (56)
1 (6)

12
1 (8)
3 (25)
3 (25)
4 (33)
1 (8)

102
26 (25)
31 (30)
6 (6)
32 (31)
7 (7)

Without mental SA
own request
poor functioning
disability pension
(early) retirement
other

47 
26 (55)
17 (36)
1 (2)
1 (2)
2 (4)

74 
24 (32)
22 (30)
2 (3)
21 (28)
5 (7)

90
18 (20)
17 (19)
6 (7)
41 (46)
8 (9)

89
11 (12)
17 (19)
8 (9)
43 (48)
10 (11)

84
10 (12)
16 (19)
8 (9)
40 (48)
10 (12)

384 
89 (23)
89 (23)
25 (7)
146 (38)
35 (9)

Chi-square test P<0.01 P<0.01 P<0.01 P<0.01 P<0.01 P<0.01

The table shows the number (%) of workers and reasons for leaving employment in male 
production workers with (n=522) and without (n=4061) mental sickness absence (SA). 

Working times and hours per week
In the five years following RTW form mental SA, 67 workers (13%) changed their 
work schedule: 46 from shift to day work and 21 from day to shift work. In 
comparison, 298 workers (7%) without mental SA changed their work schedule: 
225 from shift to day work and 73 from day to shift work. The odds of changing 
work schedule in the years following RTW from mental SA did not differ (OR=1.02; 
95% CI 0.84–1.24) from workers without mental SA. Table 3 shows that 
significantly more workers changed work schedule in the 4th and 5th year after 
RTW from mental SA as compared to workers without mental SA.

After mental SA, workers had a higher risk (RR=2.93; 95% CI 1.83–4.03) of 
reducing their number of work hours/week than workers without mental SA. Table 
3 shows that workers particularly reduced the number of work hours in the first 
year after RTW from mental SA.

RESULTS

The data of 4613 (69%) workers were available for analysis of whom 552 workers 
had mental SA. At baseline, workers who resumed work after mental SA were 
older, more often married, and employed in lower grade occupations than workers 
without mental SA (Table 1). The number of work hours/week did not differ 
between workers with and without mental SA (t-test P=0.16). 

Table 1 Baseline characteristics the study population of male production workers (N=4612)

 With mental SAa (n=552) Without mentalSAa (n=4061)

Mean SDb n % Mean SDb n %

Age 
category

<35 years
35-44 years
45-54 years
≥55 years

0
205
320
27

0
37
58
5

1020
1620
1417
3

25 
40
35
0

P<0.01c

Marital 
status

single
married
divorced/
widow

40
441

71

7
80

13

1122
2905

34

28
27

1 P<0.01c

Work-
hours per 
week

35.5 3.0 35.4 4.0 P=0.16d

Work
schedule

daytime
shift work

137
415

25
75

1018
3042

25
75 P=0.24c

Occupationalgrade

range 5 (unskilled)  

- 15 (manager) 9.9 1.5 10.5 1.6 P<0.01d

a sickness absence
b standard deviation
c Chi-square test
d t-test for independent samples

Employment status
A total of 102 (18%) workers left employment in five years following RTW from 
mental SA compared to 384 (9%) workers without mental SA. Logistic GEE 
analysis showed that workers who had resumed work after mental SA had higher 
odds of leaving employment (OR=3.42; 95% CI 2.61–4.48) than workers without 
mental SA. Table 2 shows that 79% of the workers who left employment resigned 
at their own request the year after RTW from mental SA compared to 55% of the 
workers without mental SA. Thereafter, workers were dismissed because of poor 
functioning after RTW from mental SA more often than workers without mental SA. 
During 5-year follow-up, 6% of the workers who had resumed work after mental SA 
and 7% of the workers without mental SA were granted disability pension.
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Two to five years after RTW from mental SA, dismissal because of poor 
functioning was the most common reason for leaving employment. After RTW from 
mental SA,workers may experience long-lasting functional limitations, including 
limitations in performing work activities [18,19]. Today’s high requirements on 
cognitive competences and social skills in work might make it increasingly difficult 
for workers to perform their work adequately after RTW from mental SA [1]. 
Bertilsson et al.[12] reported that experiencing decreased work capacity can cause 
a sense of remoteness and loneliness at the workplace. In addition, workers who 
lost faith in positive changes at their workplace may distance themselves from 
work, trying to ignore situations they cannot influence [11]. An alternative 
explanation for reduced work functioning after RTW from mental SA may be the 
increased public awareness of mental health problems [20]. There are indications 
that public attitudes towards mental illness are becoming less positive [21, 22]. 
Mental illness may evoke feelings of prejudice and stigma among colleagues and 
supervisors, which may negatively affect work functioning after RTW from mental 
SA. This may also explain why workers are more likely to be dismissed after RTW 
from mental SA.

Our study showed that workers who resumed work after mental SA had no 
increased risk of disability pension as compared to workers without mental SA. In 
a systematic review of the literature, Hensing and Wahlström [23] found insufficient 
evidence to conclude that workers with mental SA had a higher risk of disability 
pension. The finding that the risk of disability pension did not increase after RTW 
from mental SA might be biased by selection if poor functioning workers are 
dismissed and leave employment before calling in sick again. It should be 
acknowledged that we investigated the risk of disability pension in workers who 
had fully resumed work after mental SA. There is a large body of knowledge that 
workers sick-listed with mental disorders are at increased risk of long-term SA and 
disability pension [5,6,9,24].

Work schedule and hours per week
After RTW from mental SA, workers did not change their work schedule more 
often than workers without mental SA, although there were indications that four to 
five years after RTW from mental SA workers changed from shift to day work more 
often than those without mental SA. In a Swedish focus group study, workers with 
depressive and anxiety symptoms described that they could manage everyday 
work routines. Problems emerged when they had to do other work in other 
settings. Maintaining good work performance requires great effort and, 
consequently, workers with mental problems have a greater need for recovery [12]. 
This might explain why workers chose to reduce the number of work hours per 
week after RTW from mental SA. 

Practical implications
Our results indicate that it is important that health care providers discuss the 
dilemma of staying at the workplace or changing jobs. Health care providers could 
question a worker’s ideas and prospects for the future and advise about the pros 
and cons of staying at the workplace or changing jobs. Insight in facilitators and 
barriers of changing jobs is important to support workers who are inclined to take 

Table 3 Work schedule and hours 

prior to 
1st year

1st year 2nd year 3rd year 4th year 5th year

Work schedule change

With mental SA
day to shift
shift to day

Without mental SA
day to shift
shift to day

Chi-square test

6 (1)
7 (1)

14 (0)
45 (1)

P=0.04

4 (1)
5 (1)

16 (0)
51 (1)

P=0.41

2 (0)
9 (2)

17 (0)
42 (1)

P=0.36

4 (1)
12 (3)

17 (0)
39 (1)

P=0.01

5 (1)
13 (3)

9 (0)
48 (1)

P<0.01

Work hours/week
With mental SA
Without mental SA
t-test

35.5 (3.0)
35.4 (4.0)
P=0.16

34.2 (6.8)
35.3 (3.9)
P<0.01

33.9 (7.3)
35.4 (3.3)
P<0.01

33.8 (7.6)
35.2 (3.7)
P<0.01

 
33.8 (7.4)
34.9 (4.2)
P=0.01

 
33.6 (7.3)
34.8 (4.4)
P<0.01

   
The table shows the number (%) who changed work schedule and the mean (standard 
deviation) work hours per week of male production workers with (n=522) and without 
(n=4061) mental sickness absence (SA).

DISCUSSION

After RTW from mental SA, 18% of the workers left employment as compared to 
9% of the workers without mental SA. In the first year after RTW from mental 
sickness absence (SA), workers resigned at their own request, while in later years 
they were dismissed because of poor work functioning. The risk of disability 
pension did not differ between workers with and without mental SA. Workers did 
not change their work schedule, but reduced the number of work hours/week after 
RTW from mental SA. It should be noted here that we compared workers who 
resumed work after mental SA with workers without mental SA. Workers without 
mental SA include both workers without any SA and workers with SA due to other 
diagnoses, such as musculoskeletal and other somatic disorders. Differences in 
the employment status between workers with and without mental SA may have 
been attenuated because workers without mental SA may have left employment 
after musculoskeletal or other somatic SA.
 
Employment status
In the first year after RTW from mental SA, workers left employment at their own 
request more often than those without mental SA. However, data on why workers 
resigned work were not available in the OHS register. According to Hjarsbech et 
al. [11] workers who return to work from mental SA might find themselves in the 
dilemma of staying at the workplace or leaving the job, especially when they feel 
that they have returned to the same work situation as before mental SA. Given the 
fact that the majority of workers with mental SA was married, some workers may 
have decided to stop working, and take on domestic tasks such as housekeeping 
and care for children rather than searching a new job. 
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the big step to go looking for a new job. Also, guiding workers with mental 
disorders should not end at full RTW (i.e., at equal earnings). Previously, Norder et 
al. [8] accentuated the need to pay continued attention to workers who have 
recovered from mental SA because of the increased risk of recurrent mental SA. 
The present results add that it is important to monitor the work functioning of 
workers who have recovered from mental SA. We should, however, be careful not 
to impose a patient role on them and look for ways to monitor workers without 
troubling them too much. For example, health care providers could ask supervisors 
how workers perform their work after RTW from mental SA, although information 
obtained this way may be biased by prejudice and the supervisor’s ideas about 
mental illness in general. Alternatively, workers could periodically complete a 
short questionnaire, for example the Work Role Functioning Questionnaire, which 
measures the perceived difficulties in meeting work demands in workers 
experiencing physical or mental health problems.[25]

Study strengths and limitations
The large cohort, long-term (5-year) follow-up period, and use of an OHS register 
were strengths of the study. All workers were employed in the same manufacturing 
plant so that differences in what happened after mental SA could not be 
attributed to different organizational policies, practices, and cultures. 

As aforementioned, the effects of mental SA may have been under-estimated if 
workers who resume work after musculoskeletal and other somatic disorders are 
also at risk of leaving employment or changing work schedule. Although male 
production workers were employed in a wide variety of occupations, the study 
population is presumably not representative of the (male) workforce. Another 
limitation of the study is the lack of information on what happened after workers 
left employment. Workers who resigned work at their own request could have 
found new jobs, while those who were dismissed most likely ended up in 
unemployment. Furthermore, the reasons for leaving employment were not 
available in the OHS register. Qualitative studies that investigate the motives of 
workers to change jobs, reduce work hours or leave employment after RTW from 
mental SA could improve public and occupational health support and guidance of 
workers after RTW from mental SA. 
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INTRODUCTION

Depression is a common disorder in developed countries with a lifetime 
prevalence of up to 25% for women and 12% for men [1]. Depression is 
characterized by substantial impairment of an individual’s ability to take care of 
everyday responsibilities at home and at work [2]. Depressed persons are more 
often unemployed or on sickness absence (SA), and have more work performance 
deficits than non-depressed persons [3,4]. Studies of work productivity and 
functioning of depressed employees most frequently consider disease-related 
factors, whereas personal factors and work-related factors are less frequently 
addressed. Work productivity was found to be strongly associated with the 
duration of depression and moderately with the severity of depression, co-morbid 
mental or physical disorders, older age, and a history of previous SA or work 
disability [5]. After recovery from an episode of depression, the chances of 
maintaining that recovery decrease over time [1]. Theory and research have 
assumed a chronic and recurrent disease model for depression [6]. In a systematic 
review of the literature, Hardeveld et al. (2010) reported recurrences in 85% of 
patients in specialized mental healthcare settings and in 35% of persons in the 
general population [7]. Since 2000, literature reviews have reported a total of 67 
factors predicting recurrences of depression [7-16]. Factors associated with 
recurrent depression may differ from those associated with recurrent SA due to 
depression, as depression not always results in SA. Some depressed employees 
may report sick, while others stay at work. In a Norwegian population survey, the 
number of men and women who had consulted a physician or taken medication 
because of mental health problems were 11 and 18 times higher, respectively, than 
the number of men and women who had SA due to mental health problems [17]. If 
depressed individuals report sick, they often stay off work for a long period of time 
and may even transfer to disability pension after one year of SA [18–23], explaining 
part of the economic burden and high societal costs of depression [24– 26]. Long-
term SA, especially recurrent long-term SA, increases the probability of being 
excluded from the workforce and consequently threatens social participation. 
Therefore, it is important to identify employees at risk of recurrent SA due to 
depression. High risk employees can then be invited for counselling and, if 
appropriate, referred to targeted interventions [27], all the more because the course 
of depression worsens with each recurrence [1]. Systematic reviews of the literature 
have revealed predictors of recurrent depression, but there is no literature on 
predictors of recurrent SA due to depression. The purpose of this study was to 
reach group consensus on a set of predictors of recurrent SA due to depression by 
using a Delphi approach.

ABSTRACT

Purpose Depression is a common and highly recurrent mental disorder that is 
accompanied by poor functioning at home and at work. Not all depressed 
employees report sick and little is known about variables associated with sickness 
absence (SA) due to depression. Recurrent SA due to depression tends to 
marginalize employees from the workforce and exclude them from social 
participation. Therefore, this study sought group consensus on factors predicting 
recurrent SA due to depression.

Method 23 scientists in the field of work and mental health and 23 physicians with 
expertise in assessing work disability were invited for a Delphi study. Sixty-seven 
factors retrieved from the literature were scored for their impact on the recurrence 
of SA due to depression, range 1 (no impact) to 10 (very high impact) in two Delphi 
rounds. The third Delphi round addressed the assessability and modifiability of 
elected predictors. Group consensus was defined as 75% agreement. 

Results In the first round (response 78%), group consensus was reached on a high 
impact of 13 factors on recurrent SA due to depression. The second round 
(response 79%) added another 8 factors with high impact on recurrent SA due to 
depression. The panelists were of the opinion that stressful life and work events, 
age at first diagnosis, duration of the last depressive episode, anxiety, lifetime 
number of depressive episodes, and psychological work demands were readily 
assessable in consultation with patients. Furthermore, work factors, particularly 
decision latitude, psychological job demands, and commitment to work, were 
recognized as modifiable.

Conclusions Although results have to be validated with further quantitative 
research, physicians may identify employees at risk of recurrent SA due to 
depression and may support them to adjust their work aimed at increasing 
commitment to work and preventing future SA due to depression.
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Panelists
Purposive convenience sampling was used to construct a panel of 46 members 
with scientific (n=23) or professional (n=23) expertise in the field of mental health 
and work. Twenty scientists, regarded by the authors as experts in the field of 
mental health and work, were contacted via e-mail to ask whether they: i) had the 
expertise and time to participate in the Delphi procedure, and ii) knew scientists in 
the field that had yet to be contacted. Thirteen scientists agreed to participate and 
they suggested another 10 scientists. Hence, a total of 23 scientists of whom 8 
were from the Netherlands, 7 from the rest of Europe, and 8 from North America 
participated in the Delphi procedure. At inclusion, the scientists had been 
publishing on mental health and work issues in international peer-reviewed 
journals abstracted in Medline for on average 13 years (range 2–27 years). To add 
opinions from the work field, occupational physicians working at 365/ArboNed and 
physicians of the Dutch Association of Medical Insurance Advisors were invited to 
participate in the Delphi procedure. A total of 23 physicians with an experience in 
the assessment of work disability for on average 19 years (range 11–33 years) 
agreed to participate in the Delphi procedure.

Data collection 
A total of 67 factors associated with recurrent depression were retrieved from 
recent literature reviews [7-15] and the Dutch multidisciplinary guideline for 
depression [16]. To assess their impact on recurrent SA due to depression, a score 
range of 1 (no impact) to 10 (very high impact) was applied to each of these 
factors. Subsequently, the factors were categorized as person related factors, 
disease-related factors, and work-related factors. Person-related factors included 
sociodemographics (e.g., age, gender, socioeconomic and marital status, number 
of children living at home, and care for others), family history (e.g. depression of 
parents or other family members and childhood life events or adversities), and 
cognitions (e.g., neuroticism, irrational beliefs, self-efficacy, and self-esteem). 
Examples of disease-related factors were the severity and duration of depression, 
comorbid psychopathology, and both work and social dysfunctioning as a result of 
depression. Work-related factors involved exposures to noise, light, or toxics as 
well as factors such as job demands, job control, work efforts and rewards, 
commitment to work, support at the workplace, and stressful evens/bullying at 
work. Apart from an opinion on the impact of each separate factor, an overall 
opinion was asked on the impact of these categories with a score range of 1 (no 
impact) to 10 (very high impact). 

The Delphi questionnaire was sent by e-mail to the Delphi panelists and reminders 
were sent monthly. After the first round, the predictors on which consensus was 
reached were removed from the Delphi questionnaire. Hence, the second round 
Delphi questionnaire only included the factors on which no consensus was 
reached yet, together with their first round score range to provide the panellists 
with some feedback [28]. 

The second round Delphi questionnaire was sent by e-mail to the panelists and 
reminders were sent monthly. In the third Delphi round, the panelists were asked to 
indicate if the elected predictors are readily assessable by physicians in 
consultation with patients. The panelists were also asked to give their opinion on 

METHODS

Study design The Delphi approach is an iterative multistage process designed to 
transform personal opinion into group consensus [28]. A modified Delphi procedure 
consisting of several rounds was used to reach consensus on predictors of 
recurrent SA due to depression. The first Delphi round took place in a period of 
four months directly followed by a second Delphi round which took three months. 
A third Delphi round was used to determine whether or not the elected predictors 
were assessable and modifiable.

Ethics statement The study was approved by the Medical Ethics Committee of the 
University Medical Center Groningen, who advised us that written informed 
consent was not necessary because participants in the Delphi procedure were 
neither subject to treatments nor engaged in specific behaviors. Participants 
provided verbal informed consent to participate in the Delphi procedure by email. 
This consent procedure was approved by the Medical Ethics Committee of the 
University Medical Center Groningen.

Study definitions 
Depression is a mood disturbance characterized by a loss of interest or pleasure 
in normal everyday activities. Depression was defined according to the criteria of 
the International Classification of Diseases (ICD-10) and encompassed depressive 
episodes (ICD-10 F32), recurrent depressive disorders (ICD-10 F33), and persistent 
mood disorders (ICD-10 F34) such as dysthymia. Depressive symptoms within two 
months of the loss of a loved one were not included because depression cannot 
be diagnosed if depressive symptoms are better accounted for by bereavement 
[29]. Furthermore, bipolar depressive disorders (ICD-10 F31) were not included in 
the definition of depression, because bipolar depressive disorders share more risk 
factors, neural substrates, cognitions and endophenotypes with schizophrenia 
than with unipolar depression [30]. 

Sickness absence (SA) was defined as a financially compensated temporary 
medically certified absence or leave from work, due to any (i.e., work-related as 
well as non workrelated) illness or injury. In the Delphi procedure, the focus was 
on recurrent long-term SA due to depression. Long-term SA is defined 
differentially across countries. In this study, we averaged the duration of long-term 
SA to 2 months in line with DSM-IV criteria, stating that depressive disorder can be 
diagnosed if symptoms persist for longer than 2 months [29]. Long-term SA was 
maximized at 1 year because SA compensation is restricted to a 1-year period in 
many countries, after which employees are transferred to other types of 
compensation such as rehabilitation allowances or disability pensions. A 
recurrence was defined as a new SA episode due to depression occurring $4 
weeks after a previous SA episode as Dutch sickness insurance policies regard 
two SA episodes with less than 4 weeks worked between them as one SA period. 
Koopmans et al. demonstrated that 90% of recurrences of mental SA occurred 
within 3 years of a first mental SA episode [31]. Therefore, we instructed the Delphi 
panelists that recurrences were assumed to occur within 3 years of recovery from 
a previous SA episode due to depression.
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residual symptoms after resuming work, social and work dysfunctioning, comorbid 
anxiety and comorbid DSM (axis I and II) disorders, neuroticism, stressful events in 
private life or at work, commitment to work, and high demands in work combined 
with low control over work (Table 2).
Second Delphi round In the second Delphi round, 34 (79%) of 43 remaining panel 
members returned the questionnaire and group consensus was reached on 
another 8 predictors: age at the time of the first depressive episode, severity and 
duration of the first and last depressive episodes, and the work factors 
psychological demands, effort-reward imbalance, and decision latitude (Table 2).

Third Delphi round In the third Delphi round, the panelists gave their opinion on 
whether or not the high-impact factors were readily assessable and modifiable.  
A total of 36 panelists (81%) returned the questionnaire and reached group 
consensus that stressful life and work events, age at first diagnosis, duration of 
the last depressive episode, anxiety symptoms, the lifetime number of depressive 
episodes, and psychological work demands were readily assessable in 
consultation with patients (Table 3). 

Scientists and physicians did not differ significantly in their opinion on the 
assessability of predictors. Although both scientists and physicians indicated that 
work factors, particularly decision latitude, psychological job demands, and 
commitment to work, were best modifiable, no group consensus was reached on 
the modifiability of predictors (Table 4).

the modifiability of the elected predictors by asking them how much effort would 
be required to change a predictor [32].

Data analysis 
As there is no universal agreement for Delphi procedures, consideration must be 
given to the level of consensus. McKenna (1994) suggested that consensus should 
be equated with 51% agreement amongst respondents [33], whereas Sumsion 
(1998) recommended 70% agreement [34] and Green et al. (1999) proposed 80% 
agreement [35]. In this study, group consensus was defined as a 75% agreement. If 
75% or more of the panelists rated a factor with a score $7 (on a range of 1–10), 
this was considered as group consensus on high impact on recurrent SA due to 
depression. Furthermore, if 75% of the panelists regarded a factor as assessable 
in consultation with employees, this was considered as group consensus that the 
factor was readily assessable and if 75% of the panelists thought that predictors 
could be modified with little or some effort, this was regarded as group consensus 
on the modifiability of predictors. Differences between the rating of scientists and 
physicians were examined with the non-parametric Mann-Whitney and Fischer’s 
exact tests in SPSS for Windows, version 20. Statistical significance was 
concluded for p<0.05.

RESULTS

First Delphi round In the first round, 36 panel members (78%) returned the Delphi 
questionnaire, of which 18 were scientists and 18 physicians. Three panel 
members (2 scientists in the field of sociology and 1 physician) did not complete 
the questionnaire, because on second thought they considered themselves not 
knowledgeable on the subject. The remaining 16 scientists had a higher score on 
the category of work-related predictors than 17 physicians (Table 1), meaning that 
scientists accredited work factors a higher impact on recurring SA due to 
depressive disorders. 

Table 1 Categories for predicting recurrent sickness absence due to depression

Scientists Physicians Mann-Whitney

Person-related factors
- Sociodemographics
- Family history
- Personality and cognitions
Disease-related factors
Work-related factors

5 (5 – 7)
4 (3 – 6)
6.5 (5 – 7)
8 (7 – 9)
7 ( 6 – 9)

7 (6 – 8)
5 (5 – 7)
7 (6 – 7)
8 (7 – 9)
6 (5 – 7)

p < 0.01
p = 0.01
p = 0.82
p = 0.97
p = 0.02

The table shows median scores (interquartile range) of 16 scientists with a 13-year 
experience in the field of mental health and work and 17 physicians with a 19-year experience 
in assessing work disability due to mental health problems, on a range from 1 to 10

Physicians accredited more impact to person-related predictors, particularly 
sociodemographic variables and family history. Group consensus was reached on 
a high impact of the lifetime number of depressive episodes, substance abuse, 
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Self-efficacy 50% 41% 45% 53% 74% 65%

Job insecurity 44% 65% 55% 73% 58% 65%

Social support 38% 71% 55% 40% 79% 62%

a episode of depression
The table shows the 30 highest scoring factors and the percentages of panelists who scored 
the factor ≥7 (i.e. high impact on recurrent sickness absence due to depression); bold font 
indicates consensus.

Table 3 Delphi round 3: Is the elected factor assessable in consultation with the patient?
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Stressful life events 33 (94) 2 0 17 (94) 16 (94) P = 0.743

Age at first diagnosis 32 (91) 2 1 15 (83) 17 (100) P = 0.242

Duration last episode 31 (89) 4 0 16 (89) 15 (88) P = 0.677

Anxiety 30 (86) 2 3 16 (89) 14 (83) P = 0.726

Stressful work events 28 (80) 4 3 17 (94) 11 (63) P = 0.210

Lifetime episodes   27 (77) 7 1 12 (67) 15 (88) P = 0.199

Psychological demands      27 (77) 7 1 14 (78) 13 (76) P = 0.500

Decision latitude   26 (74) 3 6 14 (78) 12 (71) P = 0.580

Severity last episode  26 (74) 5 5 12 (67) 14 (83) P = 0.186

Substance abuse   25 (71) 6 4 15 (83) 10 (59) P = 0.072

Commitment to work   24 (69) 7 3 12 (67) 12 (71) P = 0.539

Duration first episode       22 (63) 10 3 11 (61) 11 (65) P = 0.445

Work dysfunctioning     22 (63) 10 3 12 (67) 10 (59) P = 0.541

Residual symptoms       20 (57) 10 5 13 (72) 7 (41) P = 0.181

High demands low control   20 (57) 12 3 9 (50) 11 (65) P = 0.358

DSM axis I pathology      19 (54) 12 4 7 (39) 12 (71) P = 0.033

Social dysfunctioning                19 (54) 12 4 11 (61) 8 (47) P = 0.638

Effort-reward imbalance 19 (54) 13 3 10 (56) 9 (53) P = 0.615

Neuroticism     18 (51) 11 6 7 (39) 11 (65) P = 0.082

Severity first episode          12 (34) 15 8 7 (39) 5 (29) P = 0.552

DSM axis II pathology       9 (26) 21 5 5 (28) 4 (24) P = 0.596

The table shows the number of panelists per answer category and Fisher’s exact test of 
differences between scientists and physicians; bold font represents consensus. 

Table 2 Results of Delphi rounds 1 and 2
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Lifetime number of episodesa 88% 100% 94%

Substance abuse 75% 100% 88%

Work dysfunctioning 94% 82% 88%

Social dysfunctioning 75% 82% 85%

DSM axis II personality disorders 75% 88% 82%

High demands – low control 81% 82% 82%

Stressful work events 81% 82% 82%

Residual symptoms 69% 88% 79%

DSM axis I psychopathology 75% 82% 79%

Anxiety 75% 82% 79%

Neuroticism 76% 76% 76%

Stressful life events 75% 76% 76%

Commitment to work 75% 76% 76%

Severity of first episodea 50% 65% 58% 93% 84% 88%

Severity of last episodea 75% 65% 70% 93% 79% 85%

Duration of last episodea 63% 76% 70% 93% 68% 79%

Duration of first episodea 44% 65% 55% 80% 79% 79%

Effort – reward imbalance 69% 59% 64% 80% 79% 79%

Age at first episodea 50% 82% 67% 73% 84% 79%

Decision latitude 75% 53% 64% 80% 74% 76%

Psychological job demands 88% 59% 73% 80% 70% 75%

Co-worker support 63% 71% 67% 73% 74% 74%

Supervisor support 75% 65% 70% 80% 63% 71%

Pessimism 63% 65% 64% 60% 79% 71%

Bullying at workplace 88% 47% 67% 87% 53% 68%

Role conflicts in work 56% 47% 52% 67% 68% 68%

Self-esteem 56% 53% 55% 53% 74% 65%
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DISCUSSION

Of 67 factors reported in the literature to predict recurrences of depression,  
21 were thought important for predicting recurrent sickness absence (SA) due to 
depression. Scientists and physicians reached consensus on a high impact of 
predictors associated with the clinical picture, though these predictors were 
estimated as difficultly or not modifiable. Work factors, especially decision 
latitude, psychological job demands, and commitment to work were thought to  
be best modifiable, although no group consensus was reached on the modifiability 
of variables predicting recurrent SA due to depression.

Strengths and weaknesses 
An asset of the study was the high response rate in all three Delphi-rounds. A 
response rate .70% was suggested by Sumsion (1998) to be essential to maintain 
the rigor of the Delphi approach [34]. Furthermore, the Delphi approach combined 
the opinions of experts and professionals in the field of mental health and work 
into group consensus. Green et al. (1999) have shown that two or three rounds 
sufficed to reach consensus [35]. The present study used two rounds during which 
no items were added and the wording of items remained exactly the same [28]. In 
the second Delphi round, the panelists were informed about the first round score 
ranges of items, which enabled them to see where their responses stood in 
relation to the group. Such feedback contributes to reaching group consensus, 
though it was not possible to find out how much the panelists relied on it [28]. The 
panelists did not meet with each other face to face, which enabled them to react 
unbiased of the identities and pressures of others [33,36]. A disadvantage may be 
that consensus was weakened by not allowing panelists to discuss the issues 
raised and elaborate on their views [36,37]. Although the Delphi approach is based 
upon the assumption of safety in numbers, meaning that several people are less 
likely to arrive at a wrong decision than a single individual, there is no evidence of 
the reliability of the Delphi method in terms of reproducibility [28,36,37]. In other 
words: if the same information was given to other panels, the results may not 
necessarily be the same. The drawing of a convenience sample may have further 
undermined the Delphi’s forecasting ability, though this weakness was partially 
dealt with by asking the panelists for more experts or professionals from their 
networks. With regard the validity of the Delphi procedure, the use of experts on 
mental health and work, and professionals with experience in the assessment of 
work disability of depressed employees helped to increase content validity and 
the use of successive rounds with the same questionnaire helped to increase the 
concurrent validity [37].

Predictors of recurrent sickness absence due to depression 
Of the 21 factors with assumed high impact on recurrent SA due to depression,  
11 (52%) were associated with the clinical picture of depression. Obviously, the 
panelists accredited most importance to the clinical picture for predicting 
recurrent SA due to depression. Although in line with earlier findings [7,38], the 
results may have been biased by existing literature, which most often reports on 
the relationship between disease-related factors and both work productivity of 
depressed employees [5]. Scientists valued work factors as more important 
predictors of recurrent SA due to depression than physicians did. Possibly, 

Table 4 Delphi round 3: How much effort is needed to change the elected factor?
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Decision latitude 4 17 (55%) 14 (45%)

Psychological demands 2 17 (52%) 16 (48%)

Commitment to work 3 14 (44%) 18 (56%)

Social dysfunctioning 1 16 (47%) 18 (53%)

Work dysfunctioning 1 16 (47%) 18 (53%)

Anxiety 4 14 (45%) 17 (55%)

Effort – reward imbalance 2 15 (45%) 18 (55%)

DSM-axis I pathology 8 11 (41%) 16 (59%)

Stressful work events 3 13 (41%) 19 (59%)

High demands low control 2 13 (39%) 20 (61%)

Residual symptoms 5 11 (37%) 19 (63%)

Substance abuse 1 8 (24%) 26 (76%)

Duration last episode 2 4 (12%) 29 (88%)

Neuroticism 4 3 (10%) 28 (90%) 

Severity last episode 3 3 (9%) 29 (91%)

Lifetime episodes - 3 (9%) 32 (91%)

Stressful life events 2 2 (6%) 31 (94%)

Severity first episode 1 2 (6%) 32 (94%)

Duration first episode 1 1 (3%) 33 (97%)

DSM-axis II pathology 5 0 30 (100%)

Age at first diagnosis 3 0 32 (100%)

The table shows the number (%) of panelists per answer category.
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Research question 2b (Chapter 4): 
Does the prediction of the duration of sickness absence due to common mental 
disorders improve by incorporating illness perceptions of the employee in the 
prediction model?
Based on the outcomes of Chapter 3, we examined ways to further improve the 
prediction model. When the employee’s expectation of sickness absence duration 
in the existing model was replaced by the employee’s perceptions of ‘illness 
identity’ and ‘illness concern’, discrimination between employees with and without 
sickness absence three months after reporting sick improved to practically useful 
levels: (AUC=0.78 (95% CI 0.67–0.89) and AUC=0.72 (95% CI 0.61–0.82), 
respectively. Other illness perceptions (illness consequences, timeline beliefs, 
personal control, treatment control, comprehensibility, and illness emotions) did 
not improve discrimination between employees with and without sickness absence 
at three months. 

Research question 3 (Chapter 5): 
Does the diagnosis of the first episode of sickness absence due to common 
mental disorders determine the risk of recurrent sickness absence, and what is the 
median time between onset and recurrence of sickness absence due to common 
mental disorders?
The CMD diagnosis did not determine the risk of recurrent sickness absence due 
to CMDs. Recurrence densities did not differ across CMD diagnostic categories, 
and the median time between onset and recurrence of sickness absence due to 
CMDs was 15 months. The time of recurrent sickness absence due to CMDs was 
the shortest amongst employees with mood disorders (5 months). 

Research question 4 (Chapter 6): 
Does the risk of incidence and recurrence of sickness absence due to common 
mental disorders differ between office employees and production employees in the 
same industrial sector?
The incidence of sickness absence due to CMDs was lower among office staff than 
among production staff. Office employees resumed work after SA after a median of 
90 days, while production employees resumed after a median of 74 days. Emotional 
and neurotic, somatoform and stress-related disorders were more prevalent among 
production employees, but lasted longer among office employees. Sickness 
absence due to CMDs recurred as often in production employees as in office 
employees. The median time to recurrence of sickness absence due to CMDs was 
15 months among office employees and 17 months among production employees. 
The time to recurrence of sickness absence was shorter for older employees (> 55 
years); Sickness absence due to CMDs recurred within 12 months in 91% of 
employees, with a median time to recurrence of 3.7 (95% CI 2.5–4.9) months. 

Research question 5 (Chapter 7): 
Are shift employees at higher risk of incidence and recurrence of sickness 
absence due to common mental disorders than daytime employees? 
No difference was found between daytime employees and shift employees in the 
risks of sickness absence or its recurrence due to CMDs. 

GENERAL DISCUSSION

In this final chapter we discuss and summarize the main findings of the thesis. In 
addition, we address methodological considerations and implications for practice 
as well as directions for further research.
This thesis had three aims: The first aim was to increase knowledge of the factors 
relevant for the duration of sickness absence due to common mental disorders 
(CMDs). The second aim was to validate, and if possible, to improve the prediction 
model developed by Nieuwenhuijsen et al. [1,2] for the duration of sickness absence 
due to CMDs in a heterogeneous population. The third aim was to increase knowledge 
regarding factors relevant for recurrence of sickness absence due to CMDs. 

Main findings

Research question 1 (Chapter 2): 
Does the common mental disorder diagnosis determine the duration of the 
sickness absence and which other factors play a role? 
Register data of ArboNed an Occupation Health Service showed that 94% of sickness 
absences due to CMDs were diagnosed as emotional, neurotic, somatoform, stress-
related, and mood disorders (ICD-10 F40-49, ICD-10 R45, ICD-10 F30-39). The return 
to work rates varied per diagnosis: 95% of employees with emotional disorders 
resumed work within 1 year, and 98% within 2 years after reporting sick. Among 
employees with neurotic, somatoform and stress-related disorders, the return to work 
rate was 89% within the first 2 years and 96% within 2 years of reporting sick. Return 
to work rates among employees with mood disorders were the lowest, i.e. 70% within 
one year and 86% within 2 years of reporting sick. For employees with emotional 
disorders, the likelihood of resuming work decreased strongly after 1 month. For 
employees with neurotic, somatoform, stress-related disorders and mood disorders 
the likelihood of RTW decreased after 2 and 3 months, respectively. Except for 
employees with mood disorders, age and socio-economic status were associated with 
the time to return to work after sickness absence due to CMDs. Employees with low 
socio-economic status resumed work sooner than those with high socio-economic 
status and young (<35) employees returned earlier than older employees (>55). 

Research question 2a (Chapter 3): 
Can the existing prediction model predict the duration of sickness absence due to 
common mental disorders in a heterogeneous population of employees, and does 
the addition of work-related factors improve the prediction model performance?
The existing prediction model developed by Nieuwenhuijsen et al. [1,2] was 
validated in a heterogeneous population. Sickness absence duration due to CMDs 
could not be predicted by using the existing model. After re-calibration to the data 
of the heterogeneous population, the prediction model discriminated moderately 
between employees with and without sickness absence three months after 
reporting sick with CMDs. The work-related factor ‘variety in work’ improved 
discrimination between employees with and without sickness absence three 
months after reporting sick. Other work-related factors, such as quantitative 
demands, emotional demands, autonomy in work, control over work, co-worker 
support, and supervisor support did not improve the performance of the prediction 
model. 
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one of the core symptoms of CMDs, reduces the ability to concentrate, making 
work tasks that require thinking, reading, writing and learning more difficult [17, 18, 19]. 

Prediction model for duration of sickness absence due to common  
mental disorders
The prediction model developed by Nieuwenhuijsen et al. [1,2] included age, 
educational level, depressive and/or anxiety symptoms and the employee’s 
recovery expectations as factors predicting the duration of sickness absence due 
to CMDs. In Chapters 3 and 4 of this thesis we examined whether higher age (>50 
years), higher education, presence of depressive/anxiety symptoms and longer (>3 
months) recovery expectations were associated with a longer sickness absence 
duration due to CMDs. The original model, developed in a sample (N=188) with 
54% teachers, did not predict such sickness absence in a heterogeneous 
population. Re-calibration of the model and the addition of new variables, 
particularly variety in work and illness identity, improved the performance of the 
prediction model, possibly making it useful as a tertiary preventive tool to identify 
employees at risk of long-term sickness absence (i.e., >3 months). Such a tool 
could help to determine which employees should be referred to interventions 
aimed at expediting return to work. 

Besides differentiating between occupational health providers, the tool should 
also be linked to the appropriate types of intervention, for example work-related 
cognitive behavioural therapy or multidisciplinary occupational rehabilitation 
programs. In Dutch sickness absence legislation and policies, employers or 
sickness absence insurers pay the costs of interventions aimed at expediting 
return to work. An evidence-based decision-tree could help occupational 
physicians to convince employers and insurance companies of the necessity of 
interventions to prevent long-term sickness absence due to CMDs. The Brief 
Illness Perceptions Questionnaire might help occupational physicians to structure 
their examination of illness perceptions. 

In this thesis and in the literature [20], negative illness perceptions were found to 
prolong the duration of sickness absence due to CMDs. The perceptions of 
employees about their illness determine their emotional and behavioural 
responses to illness [21]. Negative illness perceptions can be changed into more 
positive perceptions, by occupational physicians or (occupational) psychologists 
or by e-health programs, which may facilitate return to work after sickness 
absence, hereby reducing the duration of absence. [22] It should be noted that a 
more negative perception can also be the result of more severe CMDs, which 
might influence both the illness perception and the duration of sickness absence. 
Employees with less negative illness perceptions may experience their sickness as 
less severe and be more capable of using problem-solving strategies to maintain 
daily activities, including work. Moreover, they tend to have a high self-efficacy for 
RTW. An individual’s belief in his ability to succeed in a specific activity or 
behaviour is defined as self-efficacy [23]. RTW self-efficacy determines how much 
effort employees will expend in RTW activities during sickness absence [24]. 
Employees with low self-efficacy tend to avoid situations they believe exceed their 
skills and may therefore be inclined to take no actions aimed at return to work. 
The stronger the perceived self-efficacy, the more active the efforts to recover and 

Research question 6 (Chapter 8): 
Does the employment status of employees change in the years after full return to 
work after a period of sickness absence due to common mental disorders?
After a period of sickness absence due to CMDs a total of 18% of the employees 
left their jobs during the 5 years after full return to work, as compared with only 
9% of the employees without sickness absence due to CMDs. Most of the first 
group of employees (79%) resigned their jobs within one year after returning to 
work. In the following 4 years, employees were dismissed because of poor work 
performance. After return to work from a period of sickness absence due to CMDs, 
employees reduced their working hours per week, particularly in the first year. 
Employees were also more likely to change their working time arrangements (from 
daytime to shift work or vice versa), in the 4 to 5 years after full return to work. 

Research question 7 (Chapter 9): 
Which factors, according to scientists and physicians, should be incorporated in a 
model to predict recurrent sickness absence due to common mental disorders? 
A Delphi panel reached consensus on 21 factors that influence the risk of 
recurrent sickness absence due to depressive disorders; 7 of these factors were 
readily assessable in consultations with employees: stressful life events, stressful 
work events, age at first diagnosis, duration of last depressive episode, anxiety 
symptoms, lifetime number of depressive episodes, and psychological work 
demands. These 7 factors could be included in interviews aimed at assessing the 
likelihood of an employee’s recurrent sickness absence due to depressive 
disorders. 

Reflections on the main findings

Duration of sickness absence due to common mental disorders
Sickness absence due to CMDs is usually of long duration and associated with 
disability pensioning. [3-9] In several systematic reviews, the evidence for a 
relationship between the type of mental disorder and the duration of sickness 
absence has been qualified as limited and sometimes contradictory. [10, 11] In 
Chapter 2 we have shown that mood disorders have the longest sickness absence 
durations and the lowest percentages of return to work. Depression is known as a 
more severe disorder with a higher risk of impaired job performance. [12] Symptoms 
are more severe in mood disorders as compared to emotional disorders and 
stress-related disorders. Besides being more severe, mood disorders might also 
result in longer SA duration because of comorbid psychiatric disorders. [9, 13] Mood 
disorders are associated with other psychiatric disorders, particularly anxiety 
disorders. [14, 15] Depressed employees are three to eight times more likely to 
develop an anxiety disorder than employees in the general population. [14] In this 
thesis we were not able to consider comorbid psychiatric disorders because our 
sickness absence data were collected from an Occupational Health Service 
register in which occupational physicians could certify sickness absence with only 
one diagnosis. Sickness absence duration due to CMDs also depends on the type 
of work. Chapter 6 shows that in the industrial sector, sickness absence due to 
CMDs lasts longer among office employees than among production employees. A 
possible explanation for the longer absence duration may be that jobs with high 
cognitive demands are more challenging to return to in case of CMDs [1,16]. Fatigue, 
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that company size has an effect: the risk of recurrent absence was greater in 
companies with more than 100 employees. Several explanations are possible for 
the protective effect of small companies. Employees may experience more 
commitment and responsibility towards colleagues. Moreover, expectations of 
mutual give and take, based on the so-called psychological work contract 
between employee and employer, are probably more present in smaller 
organisations. Aspects of communication and organizational culture may also be 
of influence. In chapter 9 we showed that scientists and (occupational and 
insurance) physicians reached consensus on 7 factors influencing the likelihood of 
recurrent sickness absence due to depressive disorders. These factors may serve 
as starting points for future research, as recurrent sickness absence due to CMDs 
is a complex phenomenon.

Methodological considerations

Sickness absence data
The strength of the studies in this thesis is that the sickness absence data were 
retrieved from an online OHS sickness absence register. Recorded sickness 
absence data are less likely to be recall-biased than self-reported data. [30] 
Recorded data are assumed to be reliable because the data are used for salary 
payments and social security purposes. Furthermore, the studies used 
occupational physicians’ diagnoses, which is better than relying on employee-
reported mental health symptoms or problems. Previous research showed 
reasonably good agreement between diagnoses by occupational physicians and 
those by psychiatrists [30], although the reliability is moderate for unspecified 
diagnoses such as ‘stress’. [31] Occupational physicians’ diagnoses can be 
translated into ICD-10 codes, enabling international comparison of diagnostic 
codes. A disadvantage of the registration system is that since SA was certified 
with only one diagnostic code comorbidities could not be investigated. 

A limitation of this study is that the data on recurrent sickness absence due to 
CMDs were collected after a self-set baseline sickness absence episode. There 
was no information as to whether the baseline episode was the first sickness 
absence or a recurrence of earlier absence.
The studies reported in Chapters 5, 6, 7 and 8 were carried out in a large 
population, followed for 5 to10 years. Employees who left their jobs (either 
voluntarily or non-voluntarily) were no longer followed in the OHS sickness 
absence register. Hence, selection bias cannot be excluded because employees 
with sickness absence due to CMDs are at greater risk of losing their jobs 
(Chapter 9). Follow-up information on work status and sickness absence is thus no 
longer available. Employees may transfer to another employer or go into 
unemployment. In such cases recurrent sickness absence due to CMDs will not 
have been recorded in the OHS sickness absence register. 

Study designs and populations
The studies presented in Chapters 5, 6, 7 and 8 had a prospective design and 
included a large cohort of employees followed up for 5 to 10 years. Although 
employees had jobs varying from unskilled steel workers to managers, all were 
recruited from one steel mill company. Therefore, these findings cannot be 

regain daily activities, including work. A recent study by Nieuwenhuijsen et al. 
describes how self-efficacy measured by the ‘Self-efficacy for RTW questionnaire’ 
predicts the duration of sickness absence.[18] A higher self-efficacy for RTW was 
found to be associated with a shorter absence. Volker et al. found that lower 
self-efficacy, especially the thought of not being able to work while having 
symptoms and reporting chronic medical conditions, were predictors of a longer 
absence before RTW. It was concluded that guidance of sick-listed employees 
should focus on factors such as self-efficacy and illness behaviour. [24] In a later 
study, Volker et el. showed that an eHealth module aimed at improving self-
efficacy and a decision aid with advice regarding treatment and referral options 
reduced CMD symptoms and expedited return to work. [22] Interventions should be 
directed not only towards the alleviation of complaints, but also towards 
increasing the employee’s self-efficacy. Besides activities to resume work, self-
efficacious employees may also be more likely to accommodate work to their 
capacities. [23] Self-efficacious employees rearrange their work to increase its 
variety in an attempt to make their job less boring, less hindering, and more 
motivating [25,26]. 

Recurrent sickness absence due to common mental disorders
Approximately 20% of employees who recover from sickness absence due to 
CMDs experience recurrent SA due to CMDs, often within 3 years. [27] The decision 
to report sick again may depend on a variety of person-related, health-related, 
and work-related factors. In Chapter 6 we showed that the median time to 
recurrent sickness absence due to CMDs is 15.2 months. Employees aged 55 
years or older are at risk of recurrent sickness absence due to CMDs within 12 
months, with a median time to onset of 3.7 months. Our results showed that 
employees are best invited at 6 months, and older employees (>55 years) at 3 
months, after return to work.

The likelihood of recurrent SA due to CMDs was independent of the CMD 
diagnosis; the time to recurrence of sickness absence was shorter for mood 
disorders than for other CMD diagnoses. When looking at recurrent sickness 
absence, problematic situations at work may increase the likelihood that 
employees report sick again with CMDs. For example, persistent conflicts with 
supervisors increase the risk of recurrent absence. [28] Bertilsson et al described 
the perceived stigmatisation of employees sick-listed with CMDs, [17] a factor which 
may contribute to recurrence risk. Stigmatisation can negatively affect an 
employee’s self-efficacy, thereby reducing the ability to solve problems or conflicts 
at the workplace. Early recognition of CMDs and a respectful approach, without 
stigmatisation, could prevent recurrent absence. Older employees (aged >55 
years) have a higher risk of recurrent absence. 
 Arends et al. showed that a problem-solving intervention reduces the likelihood of 
recurrent sickness absence due to CMDs [29]. Moreover, qualitative research has 
shown that employees find it difficult to meet job demands after sickness absence 
due to CMDs. [18] Possibly, not only the perception of job demands, but also 
non-effective coping with these demands plays a role in the recurrence of 
absence. The present study showed that neither the type of work (office or 
production) nor the working time arrangement (daytime or shift work) influenced 
the likelihood of recurrent absence. (Chapters 6 and 7) Arends et al. [28] reported 
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We also showed that the guidance of employees sick-listed with CMDs should not 
end with full RTW. The risk of recurrent sickness absence and of dismissal 
because of poor work functioning may be reduced by preventive consultations 
after full RTW. Overall, we recommend inviting employees for a preventive 
consultation six months after full RTW; however, employees aged >55 years 
should be invited sooner, for example two months after full RTW. 

Given the fact that employees must now work longer, and the finding that older 
employees (aged >55 years) are at a higher risk of recurrent sickness absence 
due to CMDs, HR consultants have asked for advice and support to develop 
organizational policies to sustain these older employees in their work after RTW. 
Employers should include the possibility of inviting employees to review their 
mental health status after return to work in contracts with an occupational health 
service. 

The increased risk of dismissal because of poor work functioning in the years 
following full RTW after absence justifies periodical monitoring and evaluation of 
an employee’s work functioning. Occupational health care providers and 
supervisors could also examine whether the job still meets the employee’s 
capabilities and values. [34, 35, 36, 37] If appropriate, the health care providers and 
supervisors should offer opportunities for coaching on the job or other 
interventions aimed at improving work functioning to maintain the employee at the 
workplace. In reflections with OPs they reported that there was no consistency in 
inviting employees to review their mental health and work functioning after full 
RTW. The guideline of the Netherlands Society of Occupational Medicine [38] now 
states that the guidance of sick-listed employees with CMDs can be closed if 
“optimal work functioning” is achieved. A revision of this guideline is scheduled for 
2016. Given the results of this study it would be advisable to include a longer 
period to monitor work function.

The HR consultants recognized that RTW of employees experiencing difficulties in 
coping with the cognitive demands of work may be expedited by accommodating 
work to the (reduced) capacities of employees. The use of a questionnaire with 
items measuring the fit between work and personal capacities can provide clues 
for work accommodation, but might also indicate that employees could best be 
guided to other workplaces or other jobs better suited to their capacities. Based 
on the results in this thesis, OP’s could consider assessing work functioning six 
months after full RTW and investigating whether the job still fits the employee’s 
wishes and capacities. The practical feasibility of questionnaires depends on the 
options offered by the employer to improve the fit between the employee’s work, 
personal capacities and work functioning.

Directions for further research 
The prediction rule including “variety in work” and “illness perception” is a 
potential tool to identify employees at risk of long-term sickness absence (i.e., >3 
months) due to CMDs. The prediction rule needs further validation in larger 
samples and, if possible, improvement before it can be used in daily healthcare 
practice. Insight into the underlying causes of (recurrent) sickness absence due to 
CMDs is still needed; for this long-term longitudinal cohort studies are required. 

generalized to cover the general working population. In Chapters 7 and 8 the study 
population included only male production employees, which further restricted the 
external validity of the findings. 

The studies reported in Chapters 3 and 4 were carried out in a heterogeneous 
population, but the size of this population was relatively small. In comparison with 
all employees who reported sick with CMDs in the baseline period, study 
participants were older and more often OP-diagnosed with neurotic disorders. 
Participants also had longer sickness absence duration, indicating that the studies 
may have included employees with more severe CMDs.

Occupational health care system
Occupational health care policies and practices, sickness absence certification, 
registration, compensation systems and sickness absence culture differ between 
countries. [33] This makes it difficult to compare studies. For example, in the 
Netherlands, sickness absence episodes with fewer than 28 calendar days 
between are merged into one episode. This may not be the case in other countries, 
a possibility which restricts the comparability of sickness absence durations and 
recurrences. To facilitate international comparative studies on sickness absence, 
there is a need for international consensus on standardized sickness absence 
measures. [33] 

Practical implications and directions for further research

In this section we discuss the implications of findings for future occupational 
health practice and research. We discussed our findings with different 
stakeholders like occupational physicians, ArboNed, and human resources (HR) 
consultants.

Implications for occupational health practice
We found that OP’s can identify employees at risk of long-term sickness absence 
(>3 months) due to CMDs by taking into account age, educational level, the 
presence of depressive and/or anxiety symptoms, variety in work, and the illness 
perceptions, illness identity and illness concern during their first consultation with 
the employees. This knowledge can be used to decide which employees to refer to 
interventions aimed at expediting return to work in an early stage of absence. 
During our discussions about these factors OPs asked for a tool to identify 
employees at risk of long-term absence (>3 months). 

ArboNed plans to develop a digital anamnestic tool based on the predictive 
factors found in this thesis to identify employees at risk for long-term sickness 
absence (>3 months) due to CMDs. The outcome could be used to differentiate 
between guidance by an occupational physician, social worker or psychologist. 

Illness perceptions are important for the duration of sickness absence. Although 
OPs mentioned that they did ask questions to investigate an employee’s illness 
perceptions, they differed in their efforts to influence the illness perceptions of the 
employees. OPs need to be aware of their role in changing negative illness 
perceptions into more positive ones. 
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Conclusion

This thesis has discussed several factors that are relevant for the duration of 
sickness absence due to CMDs. The factors in the prediction model, including 
employees’illness perceptions, help to identify those at risk of long-term sickness 
absence (>3 months). Guidance of employees should not stop after full RTW.  
To prevent recurrences, preventive consultations should be planned. Older 
employees (>55 years) should be consulted within two months of RTW. OPs 
should also monitor employees’ work functioning and the suitability of the job to 
their capabilities and values. 

 

Ideally, such longitudinal studies are conducted among starters at the labour 
market with repeated measurements of work engagement, work role functioning, 
capabilities, self-efficacy, mental health, and sickness absence to examine the 
aetiology of (recurrent) short-term sickness absence due to CMDs. In The 
Netherlands, the first consultation with an OP usually takes place between 3 and 6 
weeks after reporting sick. The result is that short-term sickness absence often 
remains outside the scope of OPs, managers and human resource staff. 

However, short-term sickness absence due to CMDs may be a precursor to 
long-term sickness absence. [39] If future research reveals which patterns of 
short-term sickness absence episodes due to CMDs are predictive of long-term 
absence, interventions can be developed to prevent long-term absence. Repeated 
short-term sickness absence episodes may also be a signal of person–job misfit 
or may indicate that an employee is dissatisfied with his/her job. In that case, 
frequent absentees could be referred to interventions to accommodate work to 
their capabilities or could be helped to find work better suited to their capacities 
and wishes. This may reduce the number of employees dismissed because of poor 
work functioning, as well as the risk of unemployment after dismissal. In addition, 
future research should focus in more detail on recurrent sickness absence due to 
CMDs. Relevant questions would be: which factors increase the risk of recurrent 
sickness absence due to CMDs? Can recurrent sickness absence be predicted,  
for example by measuring the factors mentioned by the Delphi panel as being 
predictive? (Chapter 9). 

To get insight into the risk factors of dismissal and unemployment after RTW 
(Chapter 8), we need further long-term follow-up research, addressing at least the 
first five years after full RTW. We also need qualitative studies to gain knowledge 
about: 1) the considerations of employees to leave their jobs after recovering from 
sickness absence due to CMDs, 2) the role of stigmatisation after sickness 
absence due to CMDs and 3) the considerations of supervisors assessing the work 
functioning of employees who have returned to work. These qualitative studies can 
provide information for further quantitative research into work functioning beyond 
full RTW. The cross-cultural and adapted Work Role Functioning Questionnaire 
(WRFQ 2.0) [35, 36, 37] could be used to periodically monitor work functioning in the 
years following full RTW.

In the studies made for this thesis, research starts with a sickness absence period 
due to CMDs. To study the current working population, data from occupational 
health checks should be linked to data on future sickness absence. This would 
enable research into the relationship between work functioning, appropriateness 
of the job, capabilities and future sickness absence due to CMDs. Occupational 
health checks could include, as standard, a more comprehensive list of questions 
on whether the job still fits the employee’s capabilities and values [35]. It is 
important that outcomes be discussed with the employee and effective 
interventions be offered.
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Based on the outcomes of Chapter 3, we examined further improvement of the 
prediction model in Chapter 4. Replacement of employee’s expectation of the 
duration of sickness absence with employee’s perceptions of ‘illness identity and 
‘illness concern’ measured with the brief illness perception questionnaire, in the 
existing prediction model, made it possible to improve to practically useful levels 
the discrimination between employees with and without sickness absence three 
months after reporting sick (AUC=0.78 (95% CI 0.67–0.89) and AUC=0.72 (95% CI 
0.61–0.82), respectively. The other illness perceptions measured with the brief 
illness perception questionnaire (illness consequences, timeline beliefs, personal 
control, treatment control, comprehensibility, and illness emotions) did not 
improve discrimination between employees with and without sickness absence at 
three months. 

Chapter 5 describes a 10-year observational study to examine whether the kind 
of common mental disorder diagnoses indicate the risk of recurrent sickness 
absence. Of 15,461 employees, 391 had recurrent sickness absences due to 
common mental disorders. The recurrence densities were 30.5, 34.3, 29.9 and 37.7 
per 1000 person-years after a first episode due to emotional disturbance, mood 
disorders, neurotic disorders, and other psychiatric disorders, respectively. 
Recurrence densities did not differ across ICD-10 diagnostic categories. The 
median time to recurrence of sickness absence due to common mental disorders 
was 15.2 months [95% confidence interval (CI) 12.6–17.7] and was shortest for 
mood disorders (5.2, 95% CI 1.4–8.9 months) and other psychiatric disorders (5.3, 
95% CI 1.0–13.1 months). 

Chapter 6 presents the differences between office and production employees at 
risk of incident and recurrent sickness absence due to common mental disorders. 
It was shown that incidence was lower among office staff than among production 
staff. However, office employees took longer to resume work (median 90 days) 
than did production employees (median 74 days). In particular, sickness absence 
due to emotional disturbances and neurotic disorders was more prevalent among 
production employees, but lasted longer among office employees. 
Sickness absence recurred as often in office employees as in production 
employees; their median time to recurrence was 15 months and 17 months 
respectively. The time to recurrent sickness absence was shorter in employees 
aged >55 years than among younger employees. 

Chapter 7 investigated incident and recurrent sickness absence due to common 
mental disorders in 4288 shift and 1538 day workers. A total of 351 shift workers 
and 126 day workers had an incident sickness absence due to common mental 
disorders during 10-year follow-up. The risk of sickness absence due to common 
mental disorders did not differ between shift and day workers. Shift workers had 
higher risks of mood disorders (HR=1.87; 95% CI 0.73–4.76), but the difference 
with day workers was not significant, possibly due to the relatively low number of 
sickness absence episodes diagnosed within the ICD-10 chapter of mood 
disorders. The risk of recurrent sickness due to common mental disorders did not 
differ between shift and day workers

The objective of this thesis is to augment current knowledge of predictors of the 
duration of sickness absence due to common mental disorders, and of the factors 
associated with recurrences of such absence. 

Chapter 1 introduces the context and the importance of our topic. The number of 
employees reporting sick with common mental disorders, such as depression, 
anxiety and adjustment disorders, is increasing. Common mental disorders 
account for a substantial proportion of long-term sickness absence and are the 
main reason for disability claims among employees under 55 years of age. 
Prediction models for the duration and recurrence of sickness absence due to 
common mental disorders can help occupational physicians to identify employees 
at high risk of long-term and recurrent sickness absence and refer them for 
appropriate treatment or interventions aimed at reducing their risk. This thesis 
therefore discusses the validation of an existing prediction model and investigates 
factors affecting both the duration and recurrence of sickness absence. 
 
Chapter 2 presents a register study using data retrieved from an occupational 
health service register. This study examines whether the current diagnoses of 
common mental disorders determine the duration of the sickness absence. In 94% 
of the mental sickness episodes, sickness absence was diagnosed as common 
mental disorders. The time between the onset of absence and return to work 
varied per diagnosis: 95% of employees with emotional disturbances resumed 
work within one year, and 98% within two years of reporting sick. The return to 
work rates amongst employees with neurotic disorders were 89% in the first and 
96% in the second year. The return to work rates among employees with mood 
disorders were the lowest of all, namely 70% within one year and 86% within two 
years of reporting sick. For employees with emotional disturbances the likelihood 
of resuming work was shown to decrease strongly one month after reporting sick. 
For employees with neurotic disorders this likelihood decreased after two months, 
and for those with mood disorders after three months. Except for employees with 
mood disorders, age and socio-economic position were additional factors 
associated with the time to return to work.

Chapter 3 describes a prospective cohort study designed to validate an existing 
prediction rule for the duration of sickness absence due to common mental 
disorders in a heterogeneous working population. It was shown that the duration 
of sickness absence in these cases could not be predicted by the existing model. 
After recalibration, the prediction rule showed a moderate distinction between 
employees with and without sickness absence three months after reporting sick 
with common mental disorders. The work-related factor ‘variety in work’, measured 
with the Questionnaire on the Experience and Evaluation of Work improved 
discrimination between employees with and without sickness absence three months 
after reporting sick. Other work-related factors measured with the Questionnaire on 
the Experience and Evaluation of Work: quantitative demands, emotional demands, 
autonomy in work, control over work, co-worker support, and supervisor support, 
measured at baseline (i.e., the moment of reporting sick with common mental 
disorders) did not improve the performance of the prediction model. 
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Chapter 8 describes the follow-up of the work status of male production 
employees during 5 years after return to work following sickness absence due to 
CMDs. A total of 18% of these employees left their jobs, as compared with 9% of 
the employees without sickness absence due to common mental disorders. In the 
first year after return to work, most of the former group (79%) decided for 
themselves to leave the job. In the following years, more were dismissed because 
of poor work functioning. Moreover, particularly within 1 year of return to work, 
employees reduced their working hours per week, and 4 to 5 years after return to 
work many changed their duty hours (from daytime to shift work or vice versa). 

Chapter 9 describes a Delphi study to reach consensus on the factors predicting 
recurrent sickness absence due to depressive disorders. The study included the 
opinion of 23 scientists and 23 medical doctors (insurance and occupational 
physicians); consensus was reached on 21 factors, of which 7 were readily 
assessable in consultations with employees: stressful life events, stressful work 
events, age at first diagnosis, duration of last depressive episode, anxiety 
symptoms, lifetime number of depressive episodes, and psychological work 
demands. These 7 factors could in the future be included in interviews aimed at 
assessing the likelihood of recurrent sickness absence due to common mental 
disorders. 

Chapter 10 presents a general discussion with reflections on the main findings, 
methodological considerations and implications for practice and further research. 
We conclude that several factors are relevant for the prediction of long-term 
sickness absence due to common mental disorders. Three factors of the existing 
prediction model (age, education and depressive/anxiety symptoms) extended 
with illness perceptions identify employees at risk for sickness absence durations 
>3 months. Because of the risk of recurrent sickness absence due to common 
mental disorders and the probability of being dismissed after return to work, the 
guidance of employees should not stop after they return. Preventive consultations 
should be planned 6 months after return for employees ≤55 years and within two 
months for employees >55 years. Occupational physicians could use these 
preventive consultations to evaluate an employee’s work functioning and discuss 
whether the job still meets his/her capabilities and values. 
Future research should be aimed at developing a prediction rule for recurrent 
sickness absence in this group and at getting more insight into the risk factors of 
social isolation after their sickness absence. 
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kwantitatieve taak-eisen, emotionele belasting, autonomie in het werk, de controle 
over het werk, steun door leidinggevende en collega’s gemeten bij aanvang (het 
moment van de ziekmelding met psychische stoornissen), verbeteren van de 
prestaties van het voorspellingsmodel niet.

Op basis van de uitkomsten van hoofdstuk 3, onderzochten wij in hoofdstuk 4 
naar verdere verbetering van het predictie model. Vervanging van de verwachting 
van de duur van het ziekteverzuim door percepties van de werknemer over “het 
begrip over de ziekte” en “de bezorgdheid over de ziekte” gemeten met de “korte 
ziekte perceptie vragenlijst voor medewerkers”, in het bestaande predictiemodel, 
maakte het mogelijk om praktisch bruikbare niveaus van de discriminatie tussen 
medewerkers met en zonder ziekteverzuim drie maanden na ziekmelding 
respectievelijk (AUC = 0,78 (95% CI 0,67-0,89) en AUC = 0,72 (95% CI 0,61 -0.82)) 
te verbeteren. De andere ziektepercepties gemeten met de korte ziekte perceptie 
vragenlijst (ziekte gevolgen, tijdlijn overtuigingen, persoonlijke controle, behandeling 
controle, begrijpelijkheid, en ziekte emoties) verbetert de discriminatie tussen 
medewerkers met en zonder ziekteverzuim na drie maanden niet.

Hoofdstuk 5 beschrijft een 10-jarige observationele studie welke onderzoekt of 
de diagnose van de psychische stoornis het risico bepaalt op recidief psychisch 
ziekte verzuim. Van 15.461 medewerkers, had 391 recidiverend psychisch ziekte-
verzuim. De recurrence densities voor psychisch verzuim waren 30,5, 34,3, 29,9 en 
37,7 per 1000 persoonsjaren na een eerste episode als gevolg van respectievelijk 
stressklachten, stemmingsstoornissen, overspannenheid en burn-out klachten, en 
andere psychiatrische stoornissen. De recurrence densities verschillen niet tussen 
de ICD-10 diagnostische categorieën. De mediane tijd tot recidief psychisch 
ziekte verzuim was 15,2 maanden [95% betrouwbaarheidsinterval (BI) 12,6-17,7]  
en was kort voor stemmingsstoornissen (5,2, 95% CI 1,4-8,9 maanden) en andere 
psychiatrische stoornissen ( 5,3, 95% BI 1,0-13,1 maanden).

Hoofdstuk 6 presenteert de verschillen tussen kantoor- en productiemedewerkers 
op risico van incidenten en recidiverend ziekteverzuim als gevolg van psychische 
stoornissen. Er wordt aangetoond dat de incidentie lager was onder kantoor-
medewerkers dan onder productiemedewerkers. Echter, kantoormedewerkers 
hebben langer nodig om het werk te hervatten (gemiddeld 90 dagen) dan de 
productiemedewerkers (gemiddeld 74 dagen). In het bijzonder ziekteverzuim ten 
gevolge van stressklachten en overspannenheid/burn-outklachten komt meer  
voor bij de productiemedewerkers maar duurde langer bij kantoormedewerkers. 
Recidief ziekteverzuim komt evenveel voor bij kantoormedewerkers als bij 
productiemedewerkers; de mediane tijd tot recidief ziekteverzuim was respec-
tievelijk 15 en 17 maanden. Psychisch ziekteverzuim recidiveert sneller bij mede-
werkers ouder dan 55 jaar dan bij jongere medewerkers.

Hoofdstuk 7 onderzocht de incidentie en het recidief ziekteverzuim ten gevolge 
van psychische stoornissen bij 4288 medewerkers in ploegendienst en 1538 
medewerkers in dagdienst. 351 Medewerkers in ploegendienst en 126 mede-
werkers in dagdienst hadden een incident ziekteverzuim ten gevolge van 
psychische stoornissen tijdens de 10-jaar follow-up. Het risico van ziekteverzuim 
als gevolg van psychische stoornissen verschilde niet tussen medewerkers in 

Het doel van dit proefschrift is de huidige kennis over de factoren die de duur van 
het ziekteverzuim ten gevolge van psychische klachten voorspellen en over de 
factoren die samenhangen met terugval in ziekteverzuim ten gevolge van 
psychische klachten te vergroten.

Hoofdstuk 1 introduceert de context en het belang van het onderwerp.  
Het aantal medewerkers dat zich ziek meldt met psychische stoornissen, zoals 
depressie, angst en aanpassingsstoornissen, wordt steeds groter. Psychische 
stoornissen zijn de oorzaak van een aanzienlijk deel van het langdurige 
ziekteverzuim en zijn de belangrijkste reden voor een WIA-uitkering onder 
medewerkers jonger dan 55 jaar.
Predictiemodellen zowel voor de duur van ziekteverzuim als voor terugval in 
ziekteverzuim ten gevolge van psychische klachten kunnen bedrijfsartsen helpen 
medewerkers met een hoog risico op langdurig en terugkerend ziekteverzuim te 
identificeren en te verwijzen naar een passende behandeling of interventie gericht 
op het verminderen van hun risico. Dit proefschrift bespreekt daarom de validatie 
van een bestaand predictiemodel en onderzoekt factoren die van belang zijn voor 
zowel de duur als voor recidief psychisch.

Hoofdstuk 2 presenteert een register-studie met behulp van gegevens uit het 
verzuim-register van een arbodienst. Deze studie onderzoekt of de huidige 
diagnose van de psychische stoornissen de duur van het ziekteverzuim bepalen.  
In 94% van verzuim door mentale ziekten, werd ziekteverzuim gediagnosticeerd 
als veel voorkomende psychische stoornissen. De tijd tussen het begin van de 
afwezigheid en terugkeer gevarieerd aan het werk per diagnose: 95% van de 
medewerkers met stressklachten hervat het werk binnen een jaar en 98% binnen 
twee jaar na ziekmelding. De percentages voor terugkeer naar het werk onder 
medewerkers met overspannenheid/burn-out waren 89% in het eerste en 96% in 
het tweede jaar na ziekmelding. De percentages voor terugkeer naar het werk 
voor medewerkers met stemmingsstoornissen waren de laagste van alle, namelijk 
70% binnen een jaar en 86% binnen twee jaar na ziekmelding. Voor medewerkers 
met stressklachten daalde de kans op werkhervatting sterk een maand na de 
ziekmelding. Voor medewerkers met overspanning/burn-out daalde de kans op 
werkhervatting na twee maanden, en voor mensen met stemmingsstoornissen  
na drie maanden. Behalve voor medewerkers met stemmingsstoornissen, waren 
leeftijd en sociaaleconomische positie extra factoren die samenhangen met de 
tijd om terug te keren naar het werk.

Hoofdstuk 3 beschrijft een prospectieve-cohort-studie ontworpen om een 
bestaand predictiemodel voor de duur van ziekteverzuim ten gevolge van 
psychische klachten te valideren in een heterogene beroepsbevolking. Er werd 
aangetoond dat de duur van het ziekteverzuim in deze gevallen niet kan worden 
voorspeld door het bestaande model. Na herijking, toonde het predictiemodel een 
matig onderscheid tussen medewerkers met en zonder ziekteverzuim drie maanden 
na ziekmelding met psychische stoornissen. De werk-gerelateerde factor ‘afwisseling 
in het werk’, gemeten met de “vragenlijst over de ervaring en de evaluatie van de 
werkzaamheden” verbetert discriminatie tussen medewerkers met en zonder 
ziekteverzuim drie maanden na ziekmelding. Andere werkgerela teerde factoren, 
gemeten met de “Vragenlijst over de ervaring en de evaluatie van het werk”: 
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ploegendienst of in dagdienst. Medewerkers in ploegendienst hadden een hoger 
risico op stemmingsstoornissen (HR = 1,87; 95% Cl 0,73-4,76), maar het verschil 
met medewerkers in dagdienst was niet significant, mogelijk als gevolg van het 
relatief lage aantal ziekteverzuim episodes gediagnosticeerd met stemmings-
stoornissen (ICD-10). Het risico op recidiverend ziekteverzuim ten gevolge van 
psychische stoornissen verschilde niet tussen medewerkers in ploegendienst of in 
dagdienst. 

Hoofdstuk 8 beschrijft de follow-up van het dienstverband van mannelijke 
productiemedewerkers gedurende 5 jaar na volledige re-integratie na psychisch 
ziekteverzuim. Bij 18% van deze medewerkers eindigde het dienstverband, in 
vergelijking met 9% van de medewerkers zonder psychisch ziekteverzuim. In het 
eerste jaar na de re-integratie besloot het grootste deel van de eerste groep (79%) 
zelf om het dienstverband te beëindigen. In de volgende jaren werden mede-
werkers meer ontslagen vanwege disfunctioneren. Bovendien, in het bijzonder 
binnen 1 jaar na terugkeer naar het werk, verminderden medewerkers hun 
contracturen per week en 4 tot 5 jaar na re-integratie veranderden medewerkers 
hun dienst (van dagdienst naar ploegendienst of vice versa).

Hoofdstuk 9 beschrijft een Delphi-studie om consensus te bereiken over factoren 
die voorspellend zijn voor recidiverend ziekteverzuim ten gevolge van depressieve 
stoornissen. De studie omvatte het advies van 23 wetenschappers en 23 artsen 
(verzekerings- en bedrijfsartsen); consensus werd bereikt op 21 factoren, waarvan 
7 direct verkrijgbaar zijn in het spreekuur met de medewerkers: stressvolle gebeurte-
nissen, stressvolle werk gebeurtenissen, leeftijd bij de eerste diagnose, de duur van 
de laatste depressieve episode, symptomen van angst, aantal doorge maakte 
depressieve episodes en psychologische werkeisen . Deze 7 factoren kunnen in de 
toekomst worden opgenomen in de anamnese ter beoordeling van de waarschijn-
lijkheid van recidiverend ziekteverzuim als gevolg van psychisch stoornissen.

Hoofdstuk 10 presenteert een algemene discussie met reflecties op de belangrijkste 
bevindingen, methodologische overwegingen en implicaties voor de praktijk en verder 
onderzoek. We concluderen dat verschillende factoren relevant zijn voor het voor-
spellen van langdurig ziekteverzuim vanwege psychische stoornissen.  
Drie factoren van het bestaande predictiemodel (leeftijd, opleiding en depressieve- 
/ angstklachten) uitgebreid met ziektepercepties, identificeren medewerkers die 
een verhoogd risico lopen op ziekteverzuim met een duur langer dan 3 maanden. 
Vanwege het risico op recidiverend ziekteverzuim ten gevolge van psychische 
stoornissen en de kans om te worden ontslagen na volledige re-integratie, dient  
de begeleiding van medewerkers niet te stoppen na hun re-integratie. Preventief 
spreekuur moet worden gepland 6 maanden na de terugkeer van medewerkers  
≤ 55 jaar en binnen twee maanden voor medewerkers > 55 jaar. Bedrijfsartsen 
kunnen deze preventieve spreekuren gebruiken om het werk-functioneren van een 
medewerker te evalueren en te bespreken of het werk nog steeds aan zijn / haar 
capaciteiten en waarden voldoet.

Toekomstig onderzoek zou gericht moeten zijn op het ontwikkelen van een predictie-
model voor recidiverend psychisch ziekteverzuim en op het verkrijgen van meer 
inzicht in de risicofactoren van sociaal isolement na hun ziekteverzuim.
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Definitions used in this thesis

Sickness Absence (SA) is defined as a financially compensated temporary leave 
from work due to work-related and non-work related injuries and illness.

Common Mental Disorders (CMDs) are defined as the diagnostic code derived 
from the 10th version of the International Classification of Diseases (ICD-10), the 
emotional disturbance (ICD-10 R45) or mental and behavioural disorder (ICD-10 
F00–F99). 

Mental sickness absence if mentioned in this thesis, is sickness absence due to 
CMDs 

Return to Work (RTW) is defined as work resumption for at least 28 consecutive 
days  on equal earnings as before the sickness absence period.
Index mental sickness absence is defined as the first sickness absence since 
baseline/since the start of the research period. 

Recurrent mental sickness absence is defined as any mental  sickness absence 
episode occurring >28 days after returned to work from index mental sickness 
absence.
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