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Objectives This study attempted to determine the factors that best predict the duration of absence from work
among employees with common mental disorders.
Methods A cohort of 188 employees, of whom 102 were teachers, on sick leave with common mental disorders
was followed for 1 year. Only information potentially available to the occupational physician during a first
consultation was included in the predictive model. The predictive power of the variables was tested using Cox’s
regression analysis with a stepwise backward selection procedure. The hazard ratios (HR) from the final model
were used to deduce a simple prediction rule. The resulting prognostic scores were then used to predict the
probability of not returning to work after 3, 6, and 12 months. Calculating the area under the curve from the ROC
(receiver operating characteristic) curve tested the discriminative ability of the prediction rule.
Results The final Cox’s regression model produced the following four predictors of a longer time until return
to work: age older than 50 years [HR 0.5, 95% confidence interval (95% CI) 0.3–0.8], expectation of duration
absence longer than 3 months (HR 0.5, 95% CI 0.3–0.8), higher educational level (HR 0.5, 95% CI 0.3–0.8), and
diagnosis depression or anxiety disorder (HR 0.7, 95% CI 0.4–0.9). The resulting prognostic score yielded areas
under the curves ranging from 0.68 to 0.73, which represent acceptable discrimination of the rule.
Conclusions A prediction rule based on four simple variables can be used by occupational physicians to
identify unfavorable cases and to predict the duration of sickness absence.
Key terms mental health problems; prediction rule; prognosis; prospective cohort; return to work.

Mental disorders such as adjustment disorder, depression, and anxiety disorder occur frequently and are often disabling. Loss of work productivity and sickness
absence are two of the negative consequences of these
common mental disorders. In the United Kingdom, common mental disorders were found to be the second major cause of sickness absences longer than 21 days (1)
An early estimate of the prognosis for patients with
common mental disorders could serve as a point of departure for both the identification of cases at risk for
long-term absence and as an instrument for predicting
the course of the disorder. Whereas this use applies to
all areas of health care, the need for accurate prognoses
is even more pronounced in occupational health care.
For physicians who are involved in the rehabilitation and
1
2

management of return to work, giving correct advice
about prognosis is an important aspect of their activities.
A recent study on common mental disorders in primary care identified the following major predictors of
slow symptom recovery: severity of the disorder, low
educational level, and a long pre-baseline duration of
the episode (2). However, a restoration of work functioning does not always follow symptom recovery in
common mental disorders (3–5). This contradiction
agrees with the assumptions of the International Classification of Functioning, Disability and Health (ICF)
model (6). This model acknowledges that environmental factors, such as work characteristics, and personal
factors, such as demographic and motivational factors,
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may influence health. Therefore, not only do disorderrelated factors need to be considered as possible predictors of return to work, but also environmental and
personal factors should be considered.
In this study, in order to maximize practical value,
we have taken into account only predictive factors that
are potentially available to the occupational health physician during the first consultations. Consequently, information that would require more effort than interviewing the patient or administering a simple questionnaire
is disregarded. To our knowledge, no comprehensive
review on factors that influence return to work among
employees with common mental disorders has been published. Therefore, we reviewed the literature in search
of disorder-related, personal, and environmental predictor variables that fulfilled our criterion of practical value in studies on either recovery from work disability
among patients with common mental disorders (7–9) or
duration of sickness absence in general (10–22).
With regard to disorder-related variables, it was
found that a mental health problem, as opposed to a
physical health problem, is related to a longer duration
of sickness absence among employees on sick leave
(19). Within a group of employees with mental health
problems, the length of sickness absence was found to
vary according to the diagnostic category (21). Furthermore, a higher level of depressive symptoms was related to a longer duration of the sickness absence (7, 18).
Employees who considered their absence due to mental
health problems to be work-related stayed off work
longer (9). Employees who have been absent for a longer period of time (20) (number of pre-baseline days) or
have been experiencing symptoms for a longer time are
at risk of a longer duration of sickness absence (8). Being a female increased the likelihood of return to work
in two studies (8, 21), while it decreased this likelihood
in another study (10). Older age was predictive of not
returning to work (10, 13, 17–18, 21–22). Being divorced also decreased the likelihood of return to work
(10). A higher educational level increased the chance
of return to work (18, 22). Positive recovery expectations were associated with a shorter duration of the sickness absence (11–12). High job demands is an environmental factor that is predictive of prolonged sickness
absence (15–16). Low supervisory and co-worker support was found to be related to a longer duration of sickness absence (14–16).
On the basis of the aforementioned findings from the
literature, we included the following predictors in this
study: (i) disorder-related factors (diagnosis, level of
depressive symptoms, work-relatedness of the disorder,
pre-baseline duration of the disorder, pre-baseline sick
leave days), (i) personal factors (gender, age, marital
status, recovery expectations, educational level), and
(iii) environmental factors (job demands, supervisory
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support, co-worker support). Accordingly, our research
question was “Which of these disorder-related, personal, and environmental factors are predictive of the duration of sickness absence among employees with common mental disorders?”

Study population and methods
Participants and procedure
As part of a longitudinal cohort study of employees with
mental health problems, 30 occupational health physicians from nine occupational health services provided
data on consecutive patients. Because we wanted only
patients in the same stage of disease, an inception cohort, eligible employees had to have been on full sick
leave for less than 6 weeks due to mental health problems. Mental health problems were defined as psychological symptoms that were not caused by a somatic disorder. Any previous consultation with the occupational
physician had to be more than 3 months earlier. The
occupational health physicians reported 277 employees
as being eligible for participation. Of these patients, 66
(24%) refused to participate. Ultimately, 198 employees filled out the baseline questionnaire. For the purpose of this study, only data from participants with common mental disorders were used (N=188).
Each participant was interviewed by the researchers
by telephone. Subsequently, four questionnaires were
sent to the participants by mail at baseline (t0), 3 months
(t1), 6 months (t2), and 12 months (t3). One reminder was
sent to each participant who did not return the questionnaire within 2 weeks.
Measures

Diagnostic interview
The participants were diagnosed by means of a telephone version of the structured Composite International Diagnostic Interview (CIDI) (23), which included the
following diagnostic categories: major depressive disorder, panic disorder, social phobia, somatoform disorder, bipolar disorder, obsessive–compulsive disorder,
post-traumatic stress disorder, and psychotic disorder.
For the first three diagnoses, we administered the full
CIDI scales, while we used the screen questions only
for the other categories. Common mental disorder was
operationalized as meeting the criteria for depression
(major depressive disorder), anxiety disorder (panic disorder, social phobia, somatoform disorder, obsessive–
compulsive disorder, or post-traumatic stress disorder),
or adjustment disorder. The patients with the last
diagnosis were defined as being on sick leave due
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to psychological symptoms, but without meeting the criteria for one of the other disorders.

Outcome
Data on return to work were collected by means of repeated questionnaires. If inconsistencies were discovered or if absence data could not be retrieved from the
questionnaire, the sick leave register of the occupational health service was consulted. Duration of sickness absence was measured by calculating the time to full return to work during the follow-up period, regardless of
the timing of any partial return to work. Full return to
work was operationalized as working the same number
of hours as prior to the sickness absence episode, for at
least 1 week. Relapses after 1 week were not accounted
for. The follow-up period could exceed 365 days due to
the time between the first day of absence and the time
of baseline measurement.

Predictors
Disorder-related factors. We selected the following disorder-related factors from the literature: diagnosis (adjustment disorders versus depressive or anxiety disorders according to the interview), level of depressive
symptoms [DASS-depression (24), using the cut-off
point of >12 (25)], work-relatedness of the disorder
(self-report, single item “What, in your opinion, is the
main reason for your current sickness absence?”; answers were dichotomized into work-related versus not
work-related), the pre-baseline duration of the disorder
(<3 months versus ≥3 months). Pre-baseline sick leave
days were defined as the self-reported number of days
on sick leave in the year preceding the current episode
of sick leave (0 days versus ≥1 day). Diagnosis was dichotomized into adjustment disorder and depressive or
anxiety disorder, because the latter two are considered
more severe (26).
Personal factors. Personal factors included as potential
predictors were gender (male, female), age (<50 years,
≥50 years), marital status (married or living together,
single, widowed or divorced), recovery expectations
(self-report, single item “How many months do you
think it will take you to fully return to work?”; answers
were dichotomized into expected duration ≤3 months
versus >3 months), and educational level (low versus
medium and high). Educational level was estimated on
the basis of job title using a standard classification of
occupations (27). Low educational level included primary school, lower vocational education, and lower secondary school. Medium or high educational level included intermediate vocational education, upper secondary
school, upper vocational education, and university.

Environmental factors. The included environmental factors were job demands (“I have to work very hard”),
supervisory support (“I can count on my supervisor
whenever I encounter difficulties in my work”), and coworker support (“I can count on my colleagues whenever I encounter difficulties in my work”). Perceived job
demands, supervisory support, and co-worker support
were assessed with one-item questions using four-point
Likert scales (range 1 “I strongly disagree” to 4 “I
strongly agree”).
Statistical analysis
First, we constructed a linear regression model of the
duration of sickness absence in order to test the collinearity of the variables.
To establish predictors of the duration of sickness
absence, a Cox’s regression analysis was conducted. A
backward stepwise procedure was used to identify relevant predictors. The elimination of nonsignificant predictors was based upon the Wald statistic (<0.05), the
factor with the highest P-value being removed first.
Thereafter, the –2 log likelihood ratio test was used to
assess whether this removal led to a significant decrease
in the predictive power of the model. If not, then the
predictor was removed from the model. The proportional hazards assumption of the predictors in the final Cox’s
regression model was tested by visual inspection of the
log minus log graphs. We estimated survivor functions
at 3, 6, 9, and 12 months for two hypothetical workers
using the following equation:
S(t,z) = (S0(t))exp(β1 z1 + …+ β4 z4),

where S0(t) is the baseline survivor function, β1…β4 are
the regression coefficients estimated by the model, and
z1…z4 represent the score for each predictor (0 or 1).
Because the formula is too complicated for swift use
by clinicians, the beta coefficients from the final proportional hazards model were used to construct a simple clinical prediction rule. Therefore, we transformed
the regression equation by assigning a score to each predictor in proportion to the magnitude of the beta coefficients from the equation. The scores of the four predictors were then added to a prognostic sum score.
In order to test its discriminative ability, we then
used this simple sum score to predict the probability of
still being on sick leave at 3, 6, and 12 months. From
the ROC (receiver operating characteristic) curve, the
“area under the curve” (AUC) was calculated to evaluate the discrimination of the prediction rule (28).
The internal validity of the prediction rule was examined by comparing the standard errors of the betas
of the original survival analysis with those of a bootstrap sample, which was drawn with replacement from
the original sample. The averages of the performance
measures were taken over 1000 repetitions.
Scand J Work Environ Health 2006, vol 32, no 1
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Results

The smallest eigenvalue in the collinearity diagnostic
was 0.16, whereas an eigenvalue of <0.10 suggests collinearity (29). A visual inspection of the log minus log
graphs gave no indication of a violation of the proportional hazard assumption. Table 2 presents the variables
that were retained in the final Cox’s regression model

after the backward elimination process. This process
yielded the following four statistically significant predictors of a longer time to return to work: age ≥50 years,
patient expectation of duration absence >3 months, education level medium or high, and diagnosis depression
or anxiety disorder.
As can be seen from table 3, patient A had substantially higher probabilities of not returning to work at 3,
6, 9, and 12 months than patient B.
The following factors were not predictive of the duration of sickness absence [hazard ratios (HR) of the full
model are presented): level of depressive symptoms (HR
0.7), work-relatedness of the disorder (HR 1.0), prebaseline duration of the symptoms (HR 0.7), pre-baseline days of sickness absence (HR 1.1), gender (HR 0.9),
marital status (HR 0.7), job demands (HR 1.0), supervisory support (HR 1.1), and co-worker support (HR
0.9). Post-hoc analyses were performed to (i) examine
the possibility of the educational level effect being an
effect of occupation (teacher versus nonteacher) and (ii)
examine the impact of later interventions by the occupational physician (good care versus poor quality care).
Good care was operationalized as adherence to the
Dutch practice guidelines (30), as assessed according to
11 performance indicators (31). The sum score of these
indicators was dichotomized by applying a cutoff point

Table 1. Number and percentage or mean and standard deviation (SD) of potential predictors of time until return to work due
to common mental disorders; due to missing values, the number
(N) ranges from 170 to 186.

Table 2. Final model of the stepwise backward Cox’s regression
of predictors of the duration of sickness absence (N = 168 due to
missing cases in predictors). This table only presents results with
a P-value of <0.05. (95% CI = 95% confidence interval)

Potential predictor

Predictor

Participant characteristics
Two of the 188 original participants did not return any
of the follow-up questionnaires (lost to follow-up).
Overall, 53 (7%) of the four questionnaires sent to each
of the remaining 186 participants were missing. A nonresponse analysis revealed no statistically significant
differences for all but one possible predictor and none
for outcome. Compared with the participants without
missing questionnaires, those with one or more questionnaires missing more often had a low level of education (30% versus 18%, χ2=3.9, P<0.05). Table 1 presents
the baseline value of the potential predictors for the
employees. The duration of sickness absence ranged
from 7 to 476 days. At the end of the follow-up, 133
(71%) employees had fully returned to work.
Prediction model

N

% Mean

SD

Beta

Hazard
ratio a

95% CI

–0.70
–0.71

0.5
0.5

0.3–0.8
0.3–0.8

–0.72
–0.42

0.5
0.7

0.3–0.8
0.4–0.9

Disorder-related factors
Diagnosis, anxiety disorder or depression
Severity of depressive symptoms, cutoff score 12
Cause of common mental disorder,
work-related a
Pre-baseline duration of symptoms,
≥3 months
Pre-baseline days of sickness absence,
>0 days in previous year

66
118

36
63

·
·

·
·

125

67

·

·

144

78

·

·

122

67

·

·

56
74

30
40

·
·

·
·

147
20
16

80
11
9

·
·
·

·
·
·

146

80

·

·

45

26

·

·

·
·
·

·
·
·

2.8
2.4
3.0

0.9
0.9
0.7

Age, ≥50 years
Patient’s recovery expectation,
duration >3 months
Educational level, medium or high
Diagnosis, anxiety disorder or depression
a

Personal factors
Age, ≥50 years
Gender, male
Marital status
Married or living together
Single
Divorced or widowed
Educational level, medium or high
Recovery expectation, duration >3 months
Environmental factors
Job demands
Supervisory support
Co-worker support

A hazard ratio of <1 indicates the risk of a longer time to return to work
compared with the reference group of each predictor (age <50 years,
recovery expectation ≤3 months, lower educational level, diagnosis adjustment disorder).

Table 3. Survivor functions and estimated probabilities of not
returning to work on the basis of the final Cox’s regression model
for two hypothetical patients (N = 168 due to missing cases for
the predictors).
Time
3 months
6 months
9 months
12 months

Survivor function

Patient A a

Patient B b

0.88
0.63
0.48
0.32

0.97
0.89
0.83
0.76

0.64
0.23
0.10
0.03

a
a

Employees working in the education sector did not statistically differ
from other workers with respect to this variable (59% versus 46%;
χ2=1.05, P>0.3)
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Patient A is older than 50 years, expects to be off work longer than 3
months, and has a high educational level and a depressive disorder.
b Patient B is younger than 50 years, expects to return to work within 3
months, has a lower education, and suffers from an adjustment disorder.
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based upon its median score. Both post-hoc analyses
were conducted by adding this factor to the final Cox’s
regression model. It was found that being a teacher was
not predictive of the duration of sickness absence (HR
1.3), nor did the addition of this factor change the statistical significance of the predictors of the original
model. Good care by the occupational health physician
was predictive of the duration of sickness absence (HR
0.6), and its addition led to the predictor diagnosis becoming marginally statistically significant (P=0.07).

Table 4 shows that the differences between the
standard error of the betas of the Cox’s regression model
in the original and the bootstrap sample (bias) were very
small. This finding suggests that the standard errors
from the original Cox’s regression model were reliable,
and, therefore, the internal validity of the sum score was
sufficient. Thus, within this group of employees, the
model seems stable.

Discussion
Clinical prediction rule
The magnitude of the beta coefficients of the four predictive factors was of the same order. This outcome enabled us to compute the sum score by simply adding one
point for each predictive factor present. The clinical prediction rule stated that one point should be assigned for
each of the following employee characteristics: being
older than 50 years, expecting to be off work longer than
3 months, having a middle or high educational level, and
having either a depressive or anxiety disorder. Consequently, the prognostic sum score ranged from 0 (no predictors with a score of 1 to 4 (four predictors with a
score of 1). Figure 1 shows the survival curve for the
number of days of sickness absence with separate lines
for employees with different prognostic sum scores. A
prognostic score of 4 has a slightly lower number of days
of sickness absence, but the group was very small (N=8).
The discriminative ability of the prognostic sum
score was found to be acceptable (32). Therefore, with
the use of the sum score, the probability of returning to
work can be fairly well predicted. This outcome can be
considered as an indication of the fit of the model to
the data. The ROC analysis revealed that the AUC for
the rate of return to work after 6 months was 0.71 [95%
confidence interval (95% CI 0.63–0.78)], while it was
0.73 (95% CI 0.65–0.81) after 12 months and 0.68 (95%
CI 0.59–0.77) after 3 months. An additional ROC analysis of the sum score using the magnitude of the beta
coefficients as weights did not enhance the discriminative ability (eg, the AUC after 12 months was 0.74 when
compared with 0.73). For reasons of clinical feasibility
it was therefore decided to maintain the simple sum
score of one point for each predictor.

This study examined the factors predictive of a longer
duration of sickness absence among employees with
common mental disorders. Only age, recovery expectations, educational level, and diagnosis were found to
predict the duration of sickness absence. These predictors of time to return to work differed from the major
predictors of slow symptom recovery for common mental disorders. The hazard ratios from the multivariate
model were utilized to devise a simple prediction rule,
Survival function at prognostic sum score
1,0

Prognostic sum score
P
0

1
2
3
4

Proportion off work

0,8

0,6

0,4

0,2

0,0
0

100

200

300

400

Number of days off work

Figure 1. Number of days of sickness absence for the whole group
(N=182 due to missing values).

Table 4. Betas and standard errors (SE) of the predictors in the original and the bootstrap sample and also bias.
Predictor

Age
Patient’s recovery expectation
Educational level
Diagnosis

Original sample

Bootstrap sample

Beta in
bootstrap sample

Beta

SE

Beta

SE

P5

P95

–0.70
–0.71
–0.72
–0.42

0.23
0.25
0.22
0.20

–0.70
–0.71
–0.72
–0.42

0.22
0.24
0.22
0.20

–1.12
–1.13
–1.06
–0.77

–0.36
–0.36
–0.40
–0.10

Bias (SE original –
SE bootstrap)

0.01
0.00
–0.03
–0.00
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which showed acceptable discrimination and internal
validity.
The prospective design of this study has the advantage that all of the predictors were assessed at baseline,
while outcome was measured during the follow-up.
Consequently, the assessment of predictors was conducted without knowledge of outcome for either the
employees or the researchers. Furthermore, the outcome
event was clearly defined and clinically important, and
the misclassification rate was tested by calculating the
AUC. These aspects of our study meet the methodological criteria for prediction rules formulated by previous
authors (33–34).
Ideally, the prediction rule should have been derived
from one cohort of employees and tested on another to
establish adequate external validity. Furthermore, even
though our cohort comprised employees with diverse
occupations, teachers constituted a relatively large proportion of the sample and resulted in an overrepresentation of employees with higher levels of education.
However, even when the effect of profession was controlled in the post-hoc analyses, the predictors in the prediction rule maintained the prediction of the duration of
sickness absence. With regard to the generalization of
these results to more heterogeneous populations, caution
is required even though common mental disorders are of
particular concern within the teaching profession (8, 35).
Negative recovery expectations were found to be
predictive factors of not returning to work in previous
studies with employees with soft tissue injuries (11–12).
Our study seems to corroborate these findings. One possible mechanism is that positive outcome expectancies
represent the self-efficacy expectations of the employees. Self-efficacy in illness refers to one’s confidence
or belief that one can achieve a specific behavior despite one’s illness (36–37). Return to work may be enhanced by a positive perception of the likelihood to return to work. On the other hand, employees may be best
capable of predicting the duration of the sickness absence by taking into account their past experiences and
their work and home environments. The factor “recovery expectations” was the only predictive factor in our
model that was amendable to change, for instance, due
to guidance by occupational health physicians. Occupational rehabilitation with a strong focus on altering
negative outcome expectancies, for instance, by using
cognitive–behavioral interventions, should be evaluated for its effectiveness on duration of sickness absence
in an experimental design.
Among the predictive factors of the final model, the
work-related variables were absent. This outcome may
indicate that the duration of sickness absence is a reflection of coping with illness rather than coping with
work conditions. Another possible explanation for the
absence of work-related variables in the final model is
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that these types of work characteristics may be too complicated to be completely covered by one-item questions. We cannot exclude that a more elaborate assessment of work-related factors may lead to different results. A low educational level proved to be predictive
of long-term sickness absence in a cohort of Danish
employees (22). Surprisingly, we found that a high level of education was predictive of a longer time to return
to work. This unexpected finding corresponds with the
results of a recent study on work resumption among
employees with adjustment disorders (38). One possible explanation may be that highly educated employees
have more complex jobs, which may be especially hard
to return to if one has developed a mental problem.
Our choice was to include only variables that were
potentially available to an occupational health physician
during a first consultation. Therefore, information on
treatment or on efforts to enhance return to work by
employers was disregarded. The confounding influence
of treatment after the prognosis has been established
during the first contact was examined in the post-hoc
analyses. While three of the four predictors remained
independent predictors of the duration of sickness absence, the influence of diagnosis appeared to be somewhat confounded by following treatment. Our restriction to information potentially available during a first
consultation has practical value, but the additional benefit of elaborate treatment of employees with poor prognoses and the possible interaction between treatment and
diagnosis still needs to be established in a randomized
control trial.
We recommend that occupational health physicians
assess information on the patient’s expectation of the
duration, together with the routinely gathered information on age, diagnosis, and educational level, to acquire
prognostic information. The use of the prediction rule
could then help identify potentially unfavorable cases.
We further recommend that our prediction rule be validated in another population of employees with common
mental disorders.
In conclusion, a simple prediction rule based on four
baseline variables adequately predicts the duration of
sickness absence for employees with common mental
disorders. Older age, negative recovery expectations, a
medium or high level of education, and being diagnosed
with a depression or anxiety disorder are related to poor
prognosis. Future prospective studies are needed to examine the prospective validity of this prediction rule.
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