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ABSTRACT 
 
Aims: To provide managers with tools to manage episodes of sick leave of their 
employees, the influence of factors as age, gender, duration of tenure, working full-time 
or part-time, cause and history of sick leave, salary and education on sick leave duration is 
studied. 
 
Method: In a cross-sectional study, data derived from the 2005 sick leave files of a Dutch 
university are examined. Odds ratios of the single risk factors are calculated for short 
spells (< 7 days), medium spells (8 – 42 days), long spells (43 – 91 days) or extended spells 
(> 91 days) of sick leave. Next, these factors are studied in multiple regression models. 
 
Results: Age, gender, duration of employment, cause and history of sick leave, salary and 
membership of scientific staff, studied as single factors, have a significant influence on sick 
leave duration. In multiple models this influence remains for gender, salary, age, and 
history and cause of sick leave. Only in medium or long spells and regarding the risk for a 
long or an extended spell the predictive value of models consisting of psychological 
factors, work related factors, salary and gender becomes reasonable. 
 
Conclusion: The predictive value of the risk factors used in this study is limited, and varies 
with the duration of the sick leave spell. Only the risk for an extended spell of sick leave as 
compared to a medium or long spell is reasonably predicted. Factors contributing to this 
risk may be used as tools in decision making. 
 
Key words: sickness absence, determinants, duration, predictor 
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BACKGROUND 
 
Age and gender are among the most mentioned risk factors for sick leave duration. Their 
influence is often considered so important that they are treated as confounders in studies 
regarding sick leave duration.1 Older age leads to longer spells of sick leave.2-5 Allebeck 
and Mastekaasa did not find any studies that analyzed the mechanism of this relation and 
make further reference to a Swedish study in which the change in age structure of the 
working population explained no more than 5% of the change in sickness absence.1 Age 
and number of years of tenure are generally thought to be positively related because of 
the natural relation between them. Therefore, the effect of tenure can be expected to 
follow in the same direction as the effect of age. However, Thomson et al. found that, for 
longer spells of sick leave, tenure moderates the effect of age on the duration of sick leave 
spells.6 Female sex is also a risk factor for longer spells of sick leave,4,5,7 but as with the 
influence of age, the mechanism of this relation is unclear. Theories of role 
overload/conflict or role enhancement for female workers are not supported.8 Higher 
levels of education are associated with shorter spells of sick leave.3,5 The same applies to 
higher salaries1,9,10 while part-time work results in longer spells of sick leave.3 Mastekaasa 
and Dale-Olsen studied gender differences in sickness absence in relation to these factors 
and found that they do not explain the female risk for longer spells. In fact, controlling for 
these factors increases the difference between male and female workers.11 Working in a 
male-dominated environment increases the female risk for long spells of sick leave, 
whereas working in an environment with a balanced proportion of male and female 
workers reduces this risk for both men and women.12 A history of sick leave influences 
future sick leave patterns. A high frequency as well as long duration of sick leave spells in 
preceding years increases the risk for long spells of sick leave in years to follow13 Sick leave 
for psychological complaints also increases the risk for a long spell.2,7,14-19 Some studies 
found this latter effect to be stronger for men than for women.15,18 Sickness absence due 
to work related complaints also increases the risk for a long spell.1,20 Roskes et al. found 
that sick leave is only partly explained by health-related or work-related factors, of which 
health related factors have the strongest influence.21 Known risk factors do not always 
have the same impact in every stage of the sick leave spell. Instead, there is evidence that 
their influence varies whether the disablement process is in an early or in a later stage.9,22 
During the first two years of sick leave, Dutch employers are obliged to pay wages for their 
disabled employees. In addition, they are responsible for the process of rehabilitation. 
This responsibility stems from the Gatekeeper Improvement Act (GIA) which defines 
deadlines for a so called ‘problem analysis’ after 6 weeks if the sick leave spell is expected 
to last for as much as 13 weeks or more. Therefore they have an interest in managing the 
sick leave process efficiently. Within the Dutch university, management of sick leave is a 
staff responsibility. For this task the staff can ask for assistance from the Department of 
Occupational Health & Safety (DOH&S). Moreover, managers are trained in order to 
handle this responsibility. Part of the training is learning to identify potential risk factors 
for sick leave. Additionally, managers have access to personnel files in which non-medical 
risk factors such as age, gender, tenure, salary, level of education, part-time work, and sick 
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leave history are registered on an individual level. The medical condition, as such, is not 
accessible to managers. But through contact with their sick-listed employees they do have, 
in most cases, a crude indication of the medical or psychological problems and whether 
the sick leave spell is work related. 
In previous studies, the aforementioned risk factors are addressed in relation to sick leave 
duration. The purpose of the present study is to describe the risk factors on sick leave 
spells of different durations in a Dutch university population and to identify, in multiple 
regression models, which of these factors can predict sick leave duration in individual 
cases in early or in later stages of the sick leave spell. Knowledge of these factors may 
provide managers with a tool to manage episodes of sick leave of their employees 
efficiently. 
 
MATERIAL AND METHOD 
 
In 2005 2647 employees (45% of total working population) of a Dutch university recovered 
from one or more episodes of sick leave. These employees were included in the study. 
Data from their medical records were completed with data on tenure and salary from 
personnel files. To enable an easy comparison of risk between groups, the factors 
mentioned were transformed to dichotomous independent variables, following usual 
classifications at the university. 
Level of education was estimated by scientific staff membership. Cause of sick leave was 
operationalized in two variables: existence of psychological factors and existence of work-
related factors, creating four possibilities for cause of sick leave: psychological work-
related or not work-related, and non-psychological work-related or not work-related. 
History of sick leave in the preceding year was also operationalized in two variables: total 
duration (calender days) of sick leave in 2004 and number of sick leave spells in 2004. An 
overview of the variables included in this study and their values is given in Table 1. 
 
Table 1. List of variables and possible values 

Variable name Categories 
Age (years) ≥ 40 < 40 
Sex Female Male 
Membership of scientific staff Yes No 
Tenure (years) ≥ 4 < 4 
Income (€) ≥  2850 <  2850 
Employment (hours/week ≥ 28 < 28 
Psychological causes 2004 Yes No 
Work related factors 2004 Yes No 
Number of sick days 2004 ≥ 20 < 20 
Episodes of sick leave 2004 ≥ 3 < 3 
Psychological causes 2005 Yes No 
Work related factors 2005 Yes No 

 
Since employees could have more than one spell of sick leave during the study period 
(2005), the spell with the longest duration was selected. In this way, the risk factors 
predict a ‘worst case’-scenario. The selected spells were linked to the employee’s history 
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of sick leave one year earlier. Duration of sick leave spells was classified according to the 
GIA and to sick leave management policies in the university. This resulted in the following 
classification of sick leave spells (table 2). 
 
Table 2. Classification of sick leave spells 

Classification Definition N Non-responders* 
Short ≤ 7 days 1832 0 
Medium 8 – 42 days 545 98 
Long 43 – 91 days 86 12 
Extended ≥ 91 days 184 33 
total  2647 143 

* Non-responders failed to return the questionnaire in a sick leave spell > 7 days 

 
Information concerning the medical and work-related nature of the present sick leave 
spell was obtained from the employee. Employees who were listed sick for more than 7 
days received a questionnaire from the DOH&S. Of the employees who listed sick in 2005, 
82.5% returned the questionnaire. From the non-responders no information was available 
on the cause of sick leave, i.e. the existence of psychological or work related factors. 
Odds ratios were estimated for the duration of the sick leave spell: the risk for a short 
spell of sick leave as compared to the risk for a medium or extended spell of sick leave; the 
risk for a medium spell of sick leave as compared to long or extended spells of sick leave, 
and the risk for a long spell of sick leave as compared to an extended spell of sick leave. 
A multiple regression analysis was carried out for the same outcome measures for the 
duration of sick leave spells using the method of binary logistic regression. Factors were 
entered stepwise forward, starting with the highest odds ratios in the simple analyses. 
Nagelkerke’s pseudo R2 was used as an indication of the measure to which the model 
explained the variance. 
 
RESULTS 
 
Non response analysis 
Employees who failed to return their questionnaires were compared to the respondents. 
The results are presented in Table 3. 



Chapter 2 

 24

Table 3. Return of questionnaires in medium, long and extended spells; Responders vs. non responders 
 % responders   % non-responders  
Total (n=815) 82.5 17.5 
Medium spells 8 – 42 days 82.0 18.0 
Long spells 43 – 91 days 86.0 14.0 
Extended spells > 91 days 82.1 17.9 
Female sex 82.1 17.9 
Male sex 82.8 17.2 
Psychological causes 2004 Y 85.7 14.3 
Psychological causes 2004 N 84.1 15.9 
Work related factors 2004 Y 79.5 20.5 
Work related factors 2004 N 84.5 15.5 
Age ≥ 40 88.7 11.3* 
Age < 40 72.3 27.7* 
≥ 20 sick days 2004 83.7 16.3 
< 20 sick days 2004 84.4 15.6 
≥ 3 episodes of sick leave 2004 85.1 14.0 
< 3 episodes of sick leave 2004 83.7 16.3 
Member of scientific staff Y 77.0 23.0* 
Member of scientific staff N 84.8 15.2* 
Employment ≥ 28 hours/week 81.4 18.6* 
Employment < 28 hours/week 89.4 10.6* 
Income ≥ € 2850/month 83.3 16.7 
Income < € 2850/month 83.3 16.7 
Tenure ≥ 4 years 87.3 12.7* 
Tenure < 4 years 72.2 27.8* 
* p < 0.05 ;  Y=Yes (factor exists); N=No (factor does not exist) 

 
No difference was found between non-responders and responders for duration of sick 
leave spells, gender, history of sick leave in 2004 and income. But non-responders were 
less often over 40 years of age and less often tenured for longer than 4 years. They were 
more often a member of scientific staff, and employed for more than 28 hours a week.  
 
Odds Ratios for single factors  
The odds ratios for single factors are presented in Table 4. 
 
Table 4. Odds ratios for medium, long and extended sick leave spells 

Risk factor Short vs. 
Medium 

Short vs. 
Extended 

Medium vs. 
Long 

Medium vs. 
Extended 

Long vs. 
Extended 

Female sex 1.06 1.75** 0.88 1.61** 1.83* 
Not belonging to scientific staff 1.56** 1.41* 1.05 0.91 0.87 
Salary ≤  €2850/month 1.56** 1.03 2.08* 0.72 0.34** 
Age ≥ 40 1.51** 1.39* 0.97 0.92 0.95 
Working ≥ 28 hours 0.98 0.84 1.42 0.90 0.63 
Tenure  < 4 years 0.71** 0.61** 1.04 0.87 0.84 
Psychological factors in 2004 2.59** 2.14 1.49 0.88 0.59 
Work-related factors in 2004 3.12** 2.39* 1.61 0.83 0.51 
≥ 20 sick days in 2004 2.63** 2.58** 1.40 1.03 0.73 
≥ 3 episodes in 2004 1.84** 1.55* 0.89 0.83 0.94 
Psychological factors in 2005 n.a. n.a. 2.35* 8.94** 3.81** 
Work-related factors in 2005 n.a. n.a 3.09** 6.20** 2.01* 
Non-responders in 2005 n.a. n.a. 1.35 1.00 0.74 

 * 0.01 < p < 0.05    ** p < 0.01; n.a. = not applicable 
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Short vs. medium or extended spells 
In the first seven days of the sick leave spell, all studied factors except working part-time 
or fulltime had an influence on the risk for a medium or extended spell of sick leave. The 
risk was highest in those employees with a history of sick leave in the preceding year and, 
with regard to extended spells, for female employees. 
Medium vs. long or extended spells  
The risk for a long spell of sick leave as compared to a medium spell was highest when the 
sick leave spell was caused by work related factors; the risk for an extended spell was 
highest when causal factors were psychological in nature. Additionally, a lower salary scale 
was associated with a higher risk for a long sick leave spell, as opposed to the risk for an 
extended spell. Female sex was associated with an increased risk for an extended spell of 
sick leave. 
Long vs. extended spells  
The risk for an extended spell of sick leave as compared to a long spell was highest when 
the sick leave spell was caused by psychological factors, and was increased in female 
employees and with the existence of work-related factors. We found a decreased risk for 
an extended spell of sick in employees in a lower salary scale. 
 
Multiple analysis  
Short vs. medium or extended spells  
In the first seven days of a sick leave spell, the risk for a medium spell of sick leave 
increased with a history of sick leave of 20 days or more in the preceding year, an age over 
40 years, a lower salary scale and a history of three or more episodes of sick leave in the 
preceding year. Other factors, though each with significant odds ratios, did not influence 
the risk in the multiple regression model. The risk for an extended spell of sick leave was 
best predicted by a history of 20 days or more sick leave in the preceding year, followed 
by female sex. 
Medium vs. long or extended spells  
In spells of medium duration, the risk for a long spell of sick leave was increased when the 
actual spell of sick leave was caused by work related factors and with a lower salary scale. 
The existence of psychological factors did not influence the risk for a long spell of sick 
leave. The risk for an extended spell did increase when the actual spell of sick leave was 
caused by psychological and work related factors and when the employee was female. 
This risk decreased in employees with lower salary scales. 
Long vs. extended spells  
In spells of long duration, the risk for an extended spell of sick leave was highest in cases 
in which the actual spell was caused by psychological factors. It was lowest for employees 
in a lower salary scale. Female sex increased this risk. Work-related factors did not 
influence this risk. 
 
Although all models contained factors with significant Odds ratios, according to 
Nagelkerke’s R2, only the models describing the risk for an extended spell of sick leave as 
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compared to a medium or long spell of sick leave, explained the variance to a reasonable 
degree. 
The results of the multiple analyses are presented in Table 5. 
 
Table 5a. Multiple regression models for short vs. medium and short vs. extended spells of sick leave 

 Short vs. 
Medium 

Short vs. 
Extended 

 Exp(B) 95% CI Exp(B) 95% CI 
Constant 0.04**  0.4  
Salary ≤  €2850/month 1.56** 1.25-1.95   
Age ≥ 40 1.63** 1.31-2.03   
≥ 20 days in 2004 2.27** 1.74-2.96 2.30** 1.25-3.34 
≥ 3 episodes in 2004 1.30* 1.01-1.66   
Female sex   1.83** 1.28-2.59 
Workrelated factors 2005     
Psychological causes 2005     
Nagelkerke’s pseudo R2 0.07 0.04 

* 0.01 < p < 0.05    ** p < 0.01 
 
Table 5b. Multiple regression models for medium vs. long and medium vs. extended spells of sick leave 

 Medium vs. 
Long 

Medium vs. 
Extended 

 Exp(B) 95% CI Exp(B) 95% CI 
Constant 0.55  0.02**  
Salary ≤  €2850/month 2.09* 1.10-3.97 0.58* 0.36-0.94 
Age ≥ 40     
≥ 20 days in 2004     
≥ 3 episodes in 2004     
Female sex   2.12** 1.29-3.46 
Workrelated factors 2005 2.30* 1.09-4.87 2.50** 1.26-4.93 
Psychological causes 2005   6.49** 3.45-12.20 
Nagelkerke’s pseudo R2 0.04 0.26 

* 0.01 < p < 0.05    ** p < 0.01 
 
Table 5c. Multiple regression model for long vs. extended spells of sick leave 

 Long vs. 
Extended 

 Exp(B) 95% CI 
Constant 0.04**  
Salary ≤  €2850/month 0.25** 0.11-0.56 
Age ≥ 40   
≥ 20 days in 2004   
≥ 3 episodes in 2004   
Female sex 2.89** 1.40-5.97 
Workrelated factors 2005   
Psychological causes 2005 5.61** 2.37-13.29 
Nagelkerke’s pseudo R2 0.27 

* 0.01 < p < 0.05    ** p < 0.01 
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DISCUSSION 
 
From the findings in this study, in general all factors except working part-time or fulltime 
are in line with the results of earlier studies. Some specific remarks have to be made. 
 
Influence of psychological factors  
The most striking effect on the risk for extended spells of sick leave stems from 
psychological factors as the cause for the present sick leave episode. This is the more 
striking since, in this study, this factor had only two possibilities: psychological and non 
psychological. Somatic diseases with long or extended duration were included in the non-
psychological category. This may decrease the difference between the categories. 
Influence of work-related factors  
The influence of work-related factors was most expressed in the risk for long spells as 
compared to medium spells of sick leave, and this influence was less than that of 
psychological factors. Perhaps this is because work related factors are more open to 
improvement by employer and employee. 
History of sick leave  
The cause of sick leave, i.e. psychological or work-related factors, total days of sick leave 
and frequency of sick leave in the preceding year increased the risk for medium spells, but 
not of longer spells of sick leave. Apparently, awareness of the risk, combined with 
problem-solving capacities of the employee and employer suffice to prevent long relapses. 
Influence of gender  
Female sex increased the risk for extended spells of sick leave, and this was especially so 
when related to other factors in a logistic regression model. This was also found in the 
study of Mastekaasa and Dale-Olsen.11 As a whole, a university is a work environment 
where neither male nor female workers dominate. In such an environment the difference 
in sick leave between men and women might be expected to be less than we found it to 
be, for in this study the risk for an extended spell of sick leave for a female employee is 
almost three times higher than that of a male employee. It is possible that this is related 
to the underrepresentation of women in certain conditions, for example at higher salary 
levels. These women, then, could be described as working in male-dominated 
environments. 
Influence of salary scale  
A lower salary scale increased the risk for medium spells of sick leave, but decreased the 
risk for extended spells. An explanation may be that jobs within lower salary scales are less 
specialized. This makes it easier to accommodate tasks to the restrictions of the sick-listed 
employee and, as a result, easier to resume work. But other explanations are also 
possible. Employees in higher salary scales, often members of the scientific staff, may be 
more assertive in their contacts with the DOH&S, negotiating a longer period of recovery 
with their occupational health physician, especially with regard to the complex and 
demanding tasks they are facing. And there is the possibility that in the lower salary scales 
employees are more likely to use possibilities for early retirement, especially when they 
experience health problems. This creates a healthy-worker-effect. 
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Scientific staff membership 
In none of the multiple regression models did being member of the scientific staff reduce 
the risk for longer periods of sick leave. This reduction was expected from earlier 
studies,3,5 because of the high level of education associated with this kind of work. A 
possible explanation may be that in this study we have chosen to focus on the longest 
spell of sick leave in 2005. 
Members of the scientific staff often do not report their short spells of sick leave. Their 
level of autonomy and dedication make them compensate short periods of sickness by 
working more hours after they have recovered. As a consequence, the spells they do 
report will be in categories of longer duration. This overestimates the longer spells of sick 
leave, thus obscuring a possible positive effect of level of education on duration of sick 
leave spells. Also the operationalization of level of education as membership of scientific 
staff reduces an expected difference, since high levels of education also occur in non-
scientific staff. 
Influence of age and tenure  
In the first stage of the sick leave spell age was of influence, but no longer in the later 
stages of the spell, nor did age correlate with extended spells of sick leave. Perhaps the 
explanation of this finding must be found in the fact that older employees are more often 
suffering from chronic diseases, forcing them to report ill. However, in most cases they 
return to work rapidly after treatment. Also the university is no exception to the rule that 
older employees tend to have more tenured years and this is known to moderate the 
effect of age.6 In this study tenure on its own has no effect on patterns of sick leave. 
Finally, as stated earlier, there could be a healthy-worker-effect. 
Part-time or full-time employment 
Working less than 28 hours a week, in this study, has no influence on the risk for a longer 
spell of sick leave. A Norwegian study3 found a higher risk for long spells of sick leave for 
these employees. This difference in outcome may be due to differences in the systems of 
social security between the countries or to differences in the definition of long sick leave 
between the studies. 
Limitations of the study  
Some remarks have to be made about the limitations of this study. First, the study 
population was relatively small, and the groups of employees on long or extended sick 
leave were especially small. This weakens the power of the study, and possible significant 
effects could be missed. Second, the study was conducted within only one university and 
one DOH&S. Although universities and their DOH&S in the Netherlands are all subject to 
the same system of social security and follow the same guidelines for the management of 
sick leave, the question remains whether or not the results of this study can be 
generalized to other situations. 
Finally, respondents over 40 years of age, those working more than 28 hours a week, 
respondents on tenure for less than 4 years and members of the scientific staff failed 
more often to return their questionnaires regarding the cause of their sick leave spell. 
However, no differences between responders and non-responders were found with 
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regard to duration of their sick leave spells, nor did age, working hours, tenure and 
membership of scientific staff influence duration in simple or multiple models. 
Despite these limitations, management of extended sick leave spells may be supported by 
knowledge of the factors that contribute to the risk for these spells. 
 
CONCLUSION 
 
The predictive value of the risk factors used in this study is limited, and varies with the 
duration of the sick leave spell. Only the models consisting of psychological factors, work-
related factors, gender and salary and describing the risk for an extended spell of sick 
leave as compared to a medium or long spell have reasonable predictive efficacy. These 
factors may be used by managers as tools in decision making. 
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