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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

 
Figure 1 Discrimination graph
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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. 

 


