
Downloaded from www.sjweh.fi on July 05, 2025

 This work is licensed under a Creative Commons Attribution 4.0 International License.

Print ISSN: 0355-3140 Electronic ISSN: 1795-990X

Scand J Work Environ Health 2016;42(3):192-200 
https://doi.org/10.5271/sjweh.3559
Published online: 05 Apr 2016, Issue date: 01 May 2016

Effect  of  a  participatory  organizational-level  occupational
health intervention on short-term sickness absence: a cluster
randomized controlled trial
by Framke E, Sørensen OH, Pedersen J, Rugulies R

This  RCT  showed  that  pre-school  employees  participating  in  an
organizational intervention focusing on the core task at work had a
statistically significantly lower incidence rate of short-term sickness
absence than control group employees during a 29-months follow-up
period.

Refers to the following texts of the Journal: 2006;32(6):515-527 
2007;33(3):233-239  2011;37(5):359-362  2013;39(3):310-318 
2014;40(6):631-638  2006;32(4):253-255

The following articles refer to this text: 2018;44(2):219-223;
2020;46(4):429-436

Key  terms:  cluster  randomized  controlled  trial;  core  task;
intervention;  occupational  health;  psychosocial;  randomized
controlled trial; RCT; short-term sickness absence; sickness absence;
stress; stress-as-offense-to-self

This article in PubMed: www.ncbi.nlm.nih.gov/pubmed/27046654

https://www.sjweh.fi/issue/317
https://doi.org/10.5271/sjweh.3559
https://www.sjweh.fi/index.php?page=list-articles&author_id=8320
https://www.sjweh.fi/index.php?page=list-articles&author_id=6744
https://www.sjweh.fi/index.php?page=list-articles&author_id=6873
https://www.sjweh.fi/index.php?page=list-articles&author_id=3416
https://www.sjweh.fi/article/1056
https://www.sjweh.fi/article/1132
https://www.sjweh.fi/article/3185
https://www.sjweh.fi/article/3334
https://www.sjweh.fi/article/3453
https://www.sjweh.fi/article/1008
https://www.sjweh.fi/article/3683
https://www.sjweh.fi/article/3884
http://www.sjweh.fi/index.php?page=list-articles&keyword_id=8037
http://www.sjweh.fi/index.php?page=list-articles&keyword_id=8322
http://www.sjweh.fi/index.php?page=list-articles&keyword_id=1298
http://www.sjweh.fi/index.php?page=list-articles&keyword_id=134
http://www.sjweh.fi/index.php?page=list-articles&keyword_id=7431
http://www.sjweh.fi/index.php?page=list-articles&keyword_id=1584
http://www.sjweh.fi/index.php?page=list-articles&keyword_id=1584
http://www.sjweh.fi/index.php?page=list-articles&keyword_id=5019
http://www.sjweh.fi/index.php?page=list-articles&keyword_id=8323
http://www.sjweh.fi/index.php?page=list-articles&keyword_id=871
http://www.sjweh.fi/index.php?page=list-articles&keyword_id=16
http://www.sjweh.fi/index.php?page=list-articles&keyword_id=8321
http://www.ncbi.nlm.nih.gov/pubmed/27046654
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


192	 Scand J Work Environ Health 2016, vol 42, no 3

Original article
Scand J Work Environ Health. 2016;42(3):192–200. doi:10.5271/sjweh.3559

Effect of a participatory organizational-level occupational health intervention 
on short-term sickness absence: a cluster randomized controlled trial
by Elisabeth Framke, MSc,1, 2 Ole Henning Sørensen, PhD,2 Jacob Pedersen, PhD,1 Reiner Rugulies, PhD 1, 3, 4

Framke E, Sørensen OH, Pedersen J, Rugulies R. Effect of a participatory organizational-level occupational health 
intervention on short-term sickness absence: a cluster randomized controlled trial. Scand J Work Environ Health. 
2016;42(3):192–200. doi:10.5271/sjweh.3559

Objectives   The aim of this study was to examine whether employees in pre-schools that implemented a par-
ticipatory organizational-level intervention focusing on the core task at work had a lower incidence of short-term 
sickness absence compared to employees in the control group.
Methods   The cluster randomized controlled trial (RCT) comprised 78 pre-schools that were allocated to the 
intervention (44 pre-schools with 1760 employees) or control (34 pre-schools with 1279 employees) group. 
The intervention lasted 25 months and followed a stepwise and structured approach, consisting of seminars, 
workshops, and workplace-directed intervention activities focusing on the core task at work. Using Poisson 
regression, we tested differences in incidence rates in short-term sickness absence between the intervention and 
control groups during a 29-months follow-up.
Results   Estimated short-term sickness absence days per person-year during follow-up were 8.68 and 9.17 in the 
intervention and control groups, respectively. The rate ratio (RR) for comparing incident sickness absence in the 
intervention to control groups during follow-up was 0.93 [95% confidence interval (95% CI) 0.86–1.00] in the 
crude analysis and 0.89 (95% CI 0.83–0.96) when adjusting for age, sex, job group, type and size of workplace, 
and workplace average level of previous short-term sickness absence. A supplementary analysis showed that 
the intervention also was associated with a reduced risk of long-term sickness absence with a crude RR of 0.83 
(95% CI 0.69–0.99) and an adjusted RR of 0.84 (95% CI 0.69–1.01).
Conclusions   Pre-school employees participating in an organizational-level occupational health intervention 
focusing on the core task at work had a lower incidence of short-term sickness absence during a 29-month follow-
up compared with control group employees.

Key terms   core task; psychosocial; RCT; stress; stress-as-offense-to-self.
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The design, implementation and evaluation of orga-
nizational-level occupational health interventions are 
increasingly receiving attention, but results are incon-
sistent (1). In a systematic review of job stress interven-
tions, LaMontagne et al (2) found that interventions 
targeting the organizational level appeared to be more 
effective than those targeting the individual. In another 
systematic review, Bambra et al (3) concluded that orga-
nizational interventions aimed at task restructuring may 
improve employee health if the restructuring increases 
employees’ job control. In a recent systematic review 

on the effects of organizational-level interventions on 
employee health-related outcomes, Montano and col-
leagues (4) identified 39 intervention studies published 
between 1993 and 2012. Of those studies, 19 reported 
significant effects on various, mostly self-reported 
health endpoints. However, the majority of studies 
were of medium quality, and only 4 were regarded as 
high-quality studies. Sickness absence was examined in 
6 of the 39 studies, but none of the studies were of high 
quality. When examining reasons for lack of success, 
Montano et al identified lack of employee participa-
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tion, difficulties regarding implementing the originally 
planned intervention design, lack of employee and man-
agement support, external events, and short follow-up 
time as important contributors. 

Participatory interventions that involve employees 
from the start of the intervention and that follow a 
structured and step-wise approach are well established 
key components within organizational intervention 
research (5, 6). However, less attention has been paid 
to the fact that most occupational intervention activi-
ties are sideline activities with limited relevance for 
the core task of the workplace (7). Kristensen pointed 
out that developing methods for integrating the work-
ing environment and workplaces’ core tasks are key for 
enhancing implementation and securing management 
support (7). According to Semmer, interventions will 
be more successful if they become an integrated part 
of daily operations and attempt to achieve “good work” 
that gives employees a sense of meaning, participation 
in social life, and accomplishment (8).

In this article, we examine an occupational health 
intervention that focuses on the core task at work. This 
approach was inspired by the work of Semmer et al on 
illegitimate tasks, an occupational stressor developed 
from the stress-as-offense-to-self (SOS) theory (9, 10). 
Semmer et al define illegitimate tasks as those that 
employees regard as either unreasonable (outside of 
one’s occupation or occupational status and should be 
done by others) or unnecessary (should not be done at 
all). Previous research showed associations between 
illegitimate tasks and counterproductive work behav-
iour (11), higher level of cortisol (12), higher level of 
stress (13), decreased level of mental health (14), sleep 
disturbances (15), lowered self-esteem (10, 16), and 
feelings of resentment towards one’s organization and 
burnout (10).

The illegitimacy of a work task depends on whether 
the task is perceived as core or peripheral (10). We 
assume that an intervention focusing on the core task at 
work will reduce unreasonable and unnecessary tasks, 
which subsequently will reduce employees’ stress level 
leading to a lower incidence of short-term sickness 
absence. It has been suggested that short-term sick-
ness absence may partly be a reaction, either health- or 
coping-based or both, to a problematic psychosocial 
work environment (17–19). Long-term sickness absence, 
on the other hand, may more often be related to severe 
diseases (20). Although prolonged exposure to adverse 
psychosocial working conditions, eg, job strain or bully-
ing, may contribute to risk of severe diseases and disor-
ders, such as cardiovascular disease (21) and depression 
(22), we did not expect that an intervention focusing on 
the core tasks at work would affect onset and course of 
severe somatic diseases and mental disorders. Conse-
quently, we chose short-term sickness absence as the 

primary outcome of this study, while examining long-
term sickness absence in a supplementary analysis. To 
our knowledge, no intervention study has yet examined 
whether an increased focus on the core task at work has 
an effect on sickness absence.

In this article, we test the hypothesis that a participa-
tory organizational-level intervention that focuses on the 
core task at work will lead to a lower risk of short-term 
sickness absence in the intervention compared to the 
control group. We defined short-term sickness absence 
as absence of ≤14 calendar days in accordance with pre-
vious Danish studies (23). In addition to the hypothesis 
testing, we conducted three supplementary analyses to 
examine whether (i) the intervention effect was similar, 
when excluding the first 12 months of follow-up; (ii)  
the effect of the intervention differed by employees’ 
age, sex, and job group; and (iii) the intervention had 
an effect on long-term sickness absence. 

Methods

Setting

The intervention, called the “Pioneer Project” (in Dan-
ish: “Pionerprojektet”), included 196 pre-schools in the 
Children and Youth Administration in the Municipality 
of Copenhagen. In Denmark, pre-schools are volun-
tarily attended by children aged 0–6 years. Attendance 
is 9.7% (0 years), 89.7% (1–2 years), and 97.5% (3–5 
years) respectively (24). Municipalities  run about 70% 
of pre-schools, with private organizations running the 
remaining 30% (25).

The Pioneer Project was funded by the Danish Pre-
vention Fund through a grant awarded to a joint appli-
cation from a private consultancy company and the 
Municipality of Copenhagen, which dedicated additional 
funding to the project. Only municipal (and not private) 
pre-schools were eligible for the intervention, which was 
carried out with eight professional working environment 
consultants from the consultancy company who facili-
tated and supported implementation. The University of 
Aalborg and the Danish National Research Centre for the 
Working Environment (NRCWE) conducted the research 
evaluation, which was funded by a separate grant from the 
Danish Working Environment Research Fund.

Sickness absence data was retrieved from a munici-
pal register, using participants’ unique civil registration 
number that is assigned to all Danish residents. The 
retrieved data was stored at a special secured intranet 
drive at NRCWE and the civil registration number was 
replaced by an anonymized serial number. All analyses 
were conducted with this fully anonymized dataset. 
According to Danish law, research studies that use solely 
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questionnaire and register data do not need approval 
from the National Committee on Health Research Ethics 
(Den Nationale Videnskabetiske Komité).

Study design and population

The Pioneer Project included both a regression-dis-
continuity design (RDD) analysis and a nested cluster 
randomized controlled trial (RCT) that was parallel and 
two-armed. The results presented in this article are from 
the RCT part only. All pre-schools in the Municipality 
of Copenhagen with ≥10 employees were eligible for 
the study. District managers excluded 25 pre-schools 
because they were assessed as not being ready for 
the intervention. The remaining 196 pre-schools were 
included in the project. The 98 workplaces with the 
highest short-term sickness absence were selected for 
further analyses and, of those, the 20 workplaces with 
the highest short-term sickness absence were selected 
for obligatory participation in the intervention. The 
remaining 78 workplaces formed the nested RCT, ie, the 
study sample for this article. The Municipality of Copen-
hagen had resources available to conduct the interven-
tion at 44 pre-schools and decided that the remaining 34 
pre-schools should serve as the control group. A statis-
tician randomized the workplaces accordingly using a 
random number generator. Figure 1 shows that of the 44 
intervention group workplaces, 3 did not complete the 
intervention: one dropped out before the intervention 
started because employees were occupied with other 
projects; another was closed during the intervention 
phase; and the third left the study because the pedagogi-
cal leader had a negative appraisal of the intervention. 
In accordance with the intention-to-treat principle, we 
kept the drop-out workplaces in the analyses.

The study sample consisted of all pedagogical lead-
ers, nursery nurses, nursery nurse assistants and other 
employees who were employed at the 78 workplaces 
at some point between June 2011 and December 2013. 
Nursery nurses’ educational background is upper sec-
ondary education and a bachelor’s degree in social 
education. Nursery nurse assistants may have various 
educational and professional backgrounds, and their task 
is to assist nursery nurses. Other job groups were pri-
marily kitchen and cleaning staff and school caretakers. 
We excluded 122 nursery nurse students, because the 
intervention was not designed for this group. In total, 
there were 3039 participants in the study sample: 1760 
in the intervention group and 1279 in the control group.

The follow-up period was from June 1st, 2011 (when 
workplaces were informed about allocation to either 
intervention or control group) to December 31st, 2013 
(end of data reading in the sickness absence register). 
Employees who were hired at one of the workplaces 
after June 1st, 2011 were followed from the date of 

hiring, and employees who left one of the workplaces 
before December 31st, 2013 were followed until date of 
termination.

The intervention

The intervention was designed as an open framework 
with no content requirements related to changing spe-
cific elements of the performance and organization of 
work. There were, however, specific requirements to 
participate in generic intervention activities common for 
all intervention workplaces and to develop and imple-
ment workplace specific intervention activities focusing 
on the core task.

Employees’ participation in the development and 
implementation of workplace specific intervention 
activities was pivotal in this intervention. Pedagogical 
leaders in cooperation with employee representatives, 
shop stewards and occupational health and safety rep-
resentatives, formed a steering group that managed the 
intervention.

A working environment consultant was assigned 
to each workplace for the full intervention period. The 
consultants initiated the intervention by informing the 
steering group in each workplace about the intervention 
and assisted the steering group in conducting a dialog 
meeting with all employees at each workplace. The 
steering groups received implementation support from 
the consultants throughout the full intervention period. 
Intervention activities common for all workplaces were 
seminars and workshops for all steering groups on how 
to develop workplace-specific intervention activities, 
change management training, workplace culture, and 
evaluation.
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Figure 1: Consort Flow Diagram 
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Figure 2 shows intervention phases and activities and 
data collection. A more in-depth analysis of the imple-
mentation process from a multiple case study of four 
selected pre-schools is published elsewhere (26). Briefly, 
the intervention was structured in four phases. In phase 
I (September 2010 to September 2011), the intervention 
was planned and coordinated by the project leader team 
with members from the municipality, consultants and 
research. In phase II, the action planning phase (Septem-
ber 2011 to February 2012), the steering group involved 
all employees in developing workplace-specific inter-
vention activities. The workplaces were asked to focus 
on the core task at work by improving the performance 
of central work tasks and procedures and to develop 
workplace specific intervention activities and interven-
tion activity plans. In phase III, the implementation 
phase (February 2012 to June 2013), generic interven-
tion activities common for all intervention workplaces 
were conducted and workplace specific activities were 
implemented. In phase IV (March 2013 to June 2013), 
the participants’ conducted a self-evaluation of the 
implementation of their workplace specific interven-
tion activities. Counted from the date when workplaces 
were informed about group allocation (June 2011) until 
completion of the implementation phase (June 2013), 
the intervention lasted 25 months. The research evalu-
ation lasted from June 2011 until December 2013 (31 
months), with data on sickness absence available for 29 
months. We further collected sickness absence data for 
the 12-month period preceding June 1st, 2011.

Effect measure

The effect measure was the number of short-term sick-
ness absence days per person-year during a 29-month 
follow-up. Data was drawn from the municipal sickness 
absence register. The number of calendar days with 
short-term sickness absence was registered monthly 
for each participant counting from the first to the last 
calendar day of absence. The monthly number of days 

with short-term sickness absence could be >14 days, 
but a single, uninterrupted absence period had to be ≤14 
days to be considered short-term sickness absence. We 
excluded long-term sickness absence, part time sickness 
absence, absence due to pregnancy related sickness and 
children’s sick days. We allowed for the possibility that 
short-term sickness absence occurred more than once in 
the same person within the predefined time period. In 
this dynamic population where new participants were 
added during the follow-up period, and where some 
participants terminated their employment before the end 
of the follow-up period, we used participant’s monthly 
update on employment status to calculate time at risk.

Statistical analysis

Using Poisson regression with time at risk for short-term 
sickness absence as an offset variable, we tested differ-
ences in incidence rates in short-term sickness absence 
between the intervention and control group. Each day a 
participant went on sickness absence during follow-up 
was calculated as an incident event, as long as the spell 
to which the sickness absence day belonged was not 
>14 days. Thus, a person who had during a calendar 
year one spell with 8 sickness absence days, one spell 
with 18 sickness absence days and one single sickness 
absence day, would be counted as 9 incident events. 
We used this procedure to optimize exploitation of the 
available information given by the data that included 
monthly updates on number of days with short-term 
sickness absence (27).

We calculated the incidence rate of short-term sick-
ness absence, ie, the number of events of short-term 
sickness absence per person-year, for both the interven-
tion and control group and calculated the rate ratios 
(RR) for comparing the two groups. We calculated 
both unadjusted RR and RR adjusted for sex and age 
(continuous) (model 1) and further adjusted for job 
group, workplace type, workplace size (continuous) and 
workplace average level of short-term sickness absence 

Figure 2. Timeline: intervention phases and activities and data collection
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during the 12 months preceding the intervention (con-
tinuous) (model 2).

Using the offset variable, each participant’s short-
term sickness absence risk was adjusted according to 
the participant’s own time at risk. We used monthly 
updates on short-term sickness absence from June 1st, 
2011 to December 31st, 2013. Due to technical problems, 
we were not able to obtain data from the 11th and 12th 
months of 2012, therefore the analyses are based on 29 
instead of 31 months.

All statistical analyses were performed using the 
Genmod procedure in SAS 9.3 (SAS Institute, Cary, 
NC, USA). To account for over-dispersion we used the 
Dscale option. We analyzed employees within work-
places. To take the clustering effect of workplaces 
and the correlation of repeated measurements of each 
participant into account, we included workplace and 
anonymized personal identification number in a repeated 
statement. For a more detailed description of these pro-
cedures see Johnston and Stokes 1996 (27).

We conducted three supplementary analyses. First, 
we examined whether the intervention effect was similar 
when we excluded the first 12 months of follow-up (June 
2011 to May 2012), a time period that was characterized 
mainly by action planning and first intervention activi-
ties. If an effect of the intervention was found in these 
first 12 months but not afterwards, this might indicate 
that the effect was not due to the intervention, but instead 
was due to other factors, for example an enhanced focus 
on sickness absence. Second, we explored in post-hoc 
analyses whether the effect of the intervention differed 
by participants’ age (<36, 36–50, >50 years), sex, and 
job group (pedagogical leaders, nursery nurses, nursery 
nurse assistants, other job groups). Third, we analyzed 
the effect of the intervention on long-term sickness 
absence (absence of ≥15 consecutive days). We had 
not hypothesized an effect of the intervention on long-
term sickness absence. However, this supplementary 

analysis on long-term sickness absence is important to 
rule out that a reduction in short-term sickness absence 
was achieved by an increased risk of long-term sick-
ness absence. In contrast to the analyses on short-term 
sickness absence, in which we allowed sickness absence 
to occur more than once in a person, we analyzed the 
effect on long-term sickness absence as a time-to-event 
analysis, ie, participants did not re-enter the analyses 
after the first day of a long-term sickness absence spell 
had occurred (28).

Results

Baseline characteristics of participants

Table 1 shows characteristics of the participants and  
workplaces in the intervention and control groups. 
The two groups were very similar, indicating that the 
randomization was successful. Number of days with 
short-term sickness absence per person-year in the 12 
months preceding the intervention was 11.65 days in 
the future intervention group workplaces (unique par-
ticipants=1512, number of months=13 221, total number 
of sickness absence days=12 872) and 11.43 in the future 
control group workplaces (unique participants=1064, 
observations=9563, total number of sickness absence 
days=9069).

Effect of the intervention

Table 2 shows the main results. As described in the 
method section, we allowed for the possibility that 
short-term sickness absence occurred more than once 
in the same person. During the 29 months of follow-up, 
the number of estimated days with short-term sick-
ness absence was 8.68 per person-year (unique partici-

Table 1. Employee and workplace characteristics in intervention and control group during the 12 months preceding the intervention (June 
2010–May 2011). [SD=standard deviation.]

Intervention group Control group

N Mean SD % N Mean SD %

Employees 1512 1064
Age 37.9 12.0 39.0 12.0
Women 1233 81.6 871 81.9
Pedagogical leaders 87 5.8 66 6.2
Nursery nurses 708 46.8 470 44.2
Nursery nurse assistants 554 36.6 421 39.6
Other job groups 163 10.8 107 10.1
Workplace 44 34
Size 24.4 9.0 22.0 9.8
Integrated 1184 78.3 803 75.5
Day care 281 18.6 214 20.1
Kindergarten 47 3.1 47 4.4
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pants=1760, number of months=28 353, total number of 
sickness absence days=20 583) in the intervention group 
and 9.17 per person-year (unique participants=1279, 
number of months=19 554, total number of sickness 
absence days=14 903) in the control group. The RR for 
short-term sickness absence in the intervention group 
compared to the control group in the crude analysis 
was 0.93 (95% CI 0.86–1.00). The RR was 0.90 (95% 
CI 0.84–0.97) when adjusting for age and sex and 0.89 
(95% CI 0.83–0.96) when further adjusting for job 
group, type and size of workplace, and workplace aver-
age level of short-term sickness absence during the 12 
months preceding the intervention.

Supplementary analyses

When we repeated the analyses from table 2 while exclud-
ing the first 12 months of follow-up, results were similar 
(data not shown). During the 17 months of follow-up, 
the number of estimated days with short-term sick-
ness absence was 8.00 per person-year (unique partici-
pants=1446, number of months=16 474, total number of 
sickness absence days=11 020) in the intervention group 
and 8.76 per person-year (unique participants=1002, num-
ber of months=11 285, total number of sickness absence 
days=8235) in the control group. The RR was 0.91 (95% 
CI 0.84–0.98) in the crude analysis and 0.88 (95% CI 
0.81–0.95) in the fully adjusted analysis.

Figure 3 shows results from post-hoc analyses that 
were stratified for participants’ characteristics. Some 

of the subgroups were relatively small (eg, men and 
pedagogical leaders), resulting into estimates with wide 
confidence intervals. None of the differences between 
the sub-groups were statistically significant. When only 
looking at the effect estimates and at subgroups of simi-
lar size, the results may suggest that there was a trend 
towards a stronger intervention effect with increasing 
age of the participants.

Table 3 shows the effect of the intervention on 
long-term sickness absence. Similar to the results on 
short-term sickness absence, participants in the interven-
tion group had a decreased risk of long-term sickness 
absence. This was statistically significant in the crude 
analysis and approached statistical significance in the 
fully adjusted analysis.

Discussion

We hypothesized that the implementation of the Pioneer 
invention, which was a participatory organizational-
level intervention with a focus on the core task at work, 
would lead to lower incidence of employees’ short-term 
sickness absence. This hypothesis was confirmed. Inci-
dence of short-term sickness absence was statistically 
significantly lower in the intervention group compared 
to the control group during a 29-months follow-up.

This study is unique because, to our knowledge, this 
is the first RCT showing that an intervention addressing 

Table 2. Rate ratios (RR) for comparing rates of short-term sickness absence (events per person-year, allowing recurrent events) in the 
intervention group with rates in the control group during 29 months of observations.

Groups N Sum 
months

Sum  
sick days

Estimated short-term  
sickness absence days  

per person-year

Crude Model 1 a Model 2 b

RR 95% CI RR 95% CI RR 95% CI

Control 1279 19 554 14 903 9.17 1.00 reference 1.00 reference 1.00 reference
Intervention 1760 28 353 20 583 8.68 0.93 0.86–1.00 0.90 0.84–0.97 0.89 0.83–0.96

a Poisson regression: adjusted for sex and age (continuous). 
b Poisson regression: Model 1 + further adjusted for job group (pedagogical leader, nursery nurse, nursery nurse assistant, other job group) type of 

workplace (integrated, day care, kindergarten), workplace size (continuous) and workplace average level of short-term sickness absence during the 12 
months preceding the intervention (continuous). Workplace and anonymized personal identification number are included in a repeated statement.

Table 3. Rate ratios (RR) comparing time to onset of first episode of long-term sickness absence in the intervention and the control 
group during 29 months of observations.

Groups N Sum 
months

Long-term 
sickness  
absence 
events 

Estimated long-term  
sickness absence 
events per 1000 

person-years

Crude Model 1 a Model 2 b

RR 95% CI RR 95% CI RR 95% CI
Control 1277 17 337 205 141.89 1.00 reference 1.00 reference 1.00 reference
Intervention 1754 25 606 250 117.16 0.83 0.69–0.99 0.85 0.70–1.02 0.84 0.69–1.01
a Poisson regression: adjusted for sex and age (continuous); 
b Poisson regression: Model 1+ further adjusted for job group (pedagogical leader, nursery nurse, nursery nurse assistant, other job group) type of 

workplace (integrated, day care, kindergarten), workplace size (continuous) and workplace average level of short-term sickness absence during the 12 
months preceding the intervention (continuous). Workplace and anonymized personal identification number are included in a repeated statement.
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the core task at work leads to a reduced risk of sickness 
absence. The result concurs with the key assumption of 
the SOS theory that focusing on the core task at work is 
beneficial for employees’ health and wellbeing (9, 10).

Reviews of the literature have emphasized that 
increasing employees job control may be key for the 
success of organizational interventions (3). Although 
increasing job control was not an explicit aim of the 
Pioneer intervention, it is possible that the intervention’s 
participatory component, where intervention activities 
were shaped in accordance with employee needs and 
knowledge, had increased employees’ job control.

We analyzed the effect of the intervention by testing 
differences in short-term sickness absence incidence 
rates in the intervention and control groups, allowing 
us to also include employees who entered or left the 
workplaces during the follow-up period. When compar-
ing number of sickness absence days per person-year 
of the follow-up period with the number of sickness 
absence days per person-year of the year preceding the 
randomization, we found that the numbers in the year 
before the intervention were markedly higher, both in 
the intervention (11.65 versus 8.68 days, a 2.97 day 
difference) and control (11.43 versus 9.17 days, a 2.26 
day difference) groups. We do not know what caused 
this difference, but we suspect that Municipality of 
Copenhagen’s initiatives to improve core pedagogical 
processes and their general strong focus on sickness 
absence in this time period including the implementation 
of mandatory sickness absence dialog meetings with the 
managers may have played a role. Further, we cannot 

rule out that intervention knowledge has spread from 
some intervention group pre-schools to some control 
group pre-schools due to contacts and exchange on the 
pre-schools’ management level.

Intervention effects in subgroups 

The analyses examining differential intervention effects 
in subgroups have to be viewed with caution not only 
because they were post-hoc but also because some of 
the subgroups were relatively small, resulting in wide 
confidence intervals. While none of the analyses showed 
statistical significant differences between the subgroups, 
there was a tendency that older compared to younger 
employees may have benefited more. This result corre-
sponds to a recent study reporting that the association of 
unnecessary tasks at work with declining mental health 
was stronger among older than younger workers (14).

Strengths and limitations

The main strength of this study is the RCT design with 
78 workplaces. The intervention was implemented by 
eight professional working environment consultants, 
with one consultant managing the implementation and 
securing that all workplaces received the same overall 
intervention. Using employer register data on sickness 
absence eliminated recall bias and allowed us to include 
all workplaces in intention-to-treat analyses. Access to 
monthly updates on employment status and number of 
days with sickness absence enabled us to take time-

Poisson regression: Adjusted for sex and age (continuous), job group (pedagogical leader, nursery nurse, nursery nurse

assistant, other job group) type of workplace (integrated, day care, kindergarten), workplace size (continuous) and workplace

average level of short-term sickness absence during the 12 months preceding the intervention (continuous). Workplace and

anonymized personal identification number are included in a repeated statement.

Figure 3. Post-hoc analyses 
showing rate ratios (RR) 
comparing rates of short-term 
sickness absence in inter-
vention and control group, 
stratified for participants’ 
characteristics. Poisson re-
gression, adjusted for sex and 
age (continuous), job group 
(pedagogical leader, nursery 
nurse, nursery nurse assis-
tant, other job group) type 
of workplace (integrated, day 
care, kindergarten), workplace 
size (continuous) and work-
place average level of short-
term sickness absence during 
the 12 months preceding the 
intervention (continuous). 
Workplace and anonymized 
personal identification number 
are included in a repeated 
statement.

Subgroup N RR (95% CI)
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at-risk into account. A limitation is that we had only 
one data entry per participant per month per sickness 
absence type. Thus, the monthly number of sickness 
absence days could reflect one sickness absence spell 
or several spells that were added up. Further, we had 
no information on participants’ holidays and periods of 
non-sickness related leave.

Because of the intention-to-treat design, we do not 
know whether different approaches in the 44 interven-
tion-group pre-schools had resulted in different effects. 
Thus, we do not know whether it was indeed the focus 
on the core tasks at work that resulted in the reduced risk 
of short-term sickness absence or if other mechanisms 
were at work. It might be argued that some interven-
tion group activities were specifically targeted towards 
reducing sickness absence and that these activities may 
have had a particularly strong impact on reducing sick-
ness absence. However, we do not think that this is a 
likely explanation for the lower risk of sickness absence 
in the intervention compared to control group during 
follow-up because there was, as described above, a 
general strong focus on sickness absence in both inter-
vention and control group pre-schools.

Our study was conducted within public sector pre-
schools and therefore we cannot generalize results to 
other settings. Future studies should examine the inter-
vention concept in private sector pre-schools and among 
employees doing work other than pre-school work.

Concluding remarks

We conclude that pre-school employees participating in 
an organizational-level occupational health intervention 
focusing on the core task at work had a lower incidence 
of short-term sickness absence during a 29-month fol-
low-up than control group pre-school employees.

Acknowledgements

The intervention was funded by a grant from the Danish 
Prevention Fund (grant number: 09-1-1a-096) and the 
evaluation of the intervention was funded by a grant 
from the Danish Working Environment Research Fund 
(grant number: 28-2010-03). The two funding sources 
had no further role in the study design, the collection, 
analyses and interpretation of data; the writing of the 
manuscript; or the decision to submit the manuscript 
for publication. We thank the Municipality of Copen-
hagen’s Children and Youth Administration and Gront-
mij consultancy for their participation in the planning 
and implementation of the intervention. We also thank 
Christian Roepstorff from NRCWE for data entry and 
management.

References

1.	 Semmer NK. Job stress interventions and the organization of 
work. Scand J Work Environ Health. 2006;32:515–27. http://
dx.doi.org/10.5271/sjweh.1056.

2.	 LaMontagne AD, Keegel T, Louie AM, Ostry A, Landsbergis 
PA. A systematic review of the job-stress intervention 
evaluation literature, 1990–2005. Int J Occup Environ 
Health. 2007;1:268–80. http://dx.doi.org/10.1179/
oeh.2007.13.3.268. 

3.	 Bambra C, Egan M, Thomas S, Petticrew M, Whitehead 
M. The psychosocial and health effects of workplace 
reorganisation. 2. A systematic review of task restructuring 
interventions. J Epidemiol Community Health. 2007;61:1028–
37. http://dx.doi.org/10.1136/jech.2006.054999. 

4.	 Montano D, Hoven H, Siegrist J. Effects of organisational-
level interventions at work on employees’ health: a systematic 
review. BMC Public Health. 2014;14:135. http://dx.doi.
org/10.1186/1471-2458-14-135. 

5.	 Kompier MA, Geurts SA, Grundemann R, Vink P, Smulders 
PG. Cases in stress prevention: the success of a participative and 
stepwise approach. Stress & Health. 1998;14:155–68. http://
dx.doi.org/10.1002/(sici)1099-1700(199807)14:3<155::aid-
smi773>3.0.co;2-c. 

6.	 Nielsen K, Randall R, Holten A, González ER. Conducting 
organizational-level occupational health interventions: What 
works? Work & Stress. 2010;24:234–59. http://dx.doi.org/10
.1080/02678373.2010.515393. 

7.	 Kristensen TS. Intervention studies in occupational 
epidemiology. Occup Environ Med. 2005;62:205–10. http://
dx.doi.org/10.1136/oem.2004.016097. 

8.	 Semmer NK. Foreword. In: Biron C, Karanika-Murray M, 
Cooper CL, editors. Improving organizational interventions for 
stress and well-being: addressing process and context. London 
and New York. Routledge, Taylor & Francis Group; 2012.

9.	 Semmer NK, Jacobshagen N, Meier LL, Elfering A. 
Occupational stress research: the ”stress-as-offense-to-
self” perspective. In: Houdmont J, McIntyre S, editors. 
Occupational Health Psychology: European Perspectives 
on Research, Practice and Education. Maia, Portugal. Ismai 
Publishers; 2007. 

10.	 Semmer NK, Jacobshagen N, Meier LL, Elfering A, Beehr TA, 
Kaelin W, et al. Illegitimate tasks as a source of work stress. 
Work & Stress. 2015;29:32–56. http://dx.doi.org/10.1080/02
678373.2014.1003996. 

11.	 Semmer NK, Tschan F, Meier LL, Facchin S, Jacobshagen 
N. Illegitimate Tasks and Counterproductive Work Behavior. 
Applied Psychology. 2010;59:70–96. http://dx.doi.
org/10.1111/j.1464-0597.2009.00416.x. 

12.	 Kottwitz MU, Meier LL, Jacobshagen N, Kälin W, Elfering 
A, Hennig J, et al. Illegitimate tasks associated with higher 
cortisol levels among male employees when subjective health 
is relatively low: an intra-individual analysis. Scand J Work 
Environ Health. 2013;39:310–8. http://dx.doi.org/10.5271/
sjweh.3334. 

http://dx.doi.org/10.5271/sjweh.1056
http://dx.doi.org/10.5271/sjweh.1056
http://dx.doi.org/10.1179/oeh.2007.13.3.268
http://dx.doi.org/10.1179/oeh.2007.13.3.268
http://dx.doi.org/10.1136/jech.2006.054999
http://dx.doi.org/10.1186/1471-2458-14-135
http://dx.doi.org/10.1186/1471-2458-14-135
http://dx.doi.org/10.1002/(sici)1099-1700(199807)14:3%3C155::aid-smi773%3E3.0.co;2-c
http://dx.doi.org/10.1002/(sici)1099-1700(199807)14:3%3C155::aid-smi773%3E3.0.co;2-c
http://dx.doi.org/10.1002/(sici)1099-1700(199807)14:3%3C155::aid-smi773%3E3.0.co;2-c
http://dx.doi.org/10.1080/02678373.2010.515393
http://dx.doi.org/10.1080/02678373.2010.515393
http://dx.doi.org/10.1136/oem.2004.016097
http://dx.doi.org/10.1136/oem.2004.016097
http://dx.doi.org/10.1080/02678373.2014.1003996
http://dx.doi.org/10.1080/02678373.2014.1003996
http://dx.doi.org/10.1111/j.1464-0597.2009.00416.x
http://dx.doi.org/10.1111/j.1464-0597.2009.00416.x
http://dx.doi.org/10.5271/sjweh.3334
http://dx.doi.org/10.5271/sjweh.3334


200	 Scand J Work Environ Health 2016, vol 42, no 3

Effect of participatory intervention on short-term sickness absence

13.	 Björk L, Bejerot E, Jacobshagen N, Härenstam A. I shouldn’t 
have to do this: Illegitimate tasks as a stressor in relation to 
organizational control and resource deficits. Work & Stress. 
2013;27:262–77. http://dx.doi.org/10.1080/02678373.2013.
818291. 

14.	 Madsen IEH, Tripathi M, Borritz M, Rugulies R. Unnecessary 
work tasks and mental health: a prospective analysis of 
Danish human service workers. Scand J Work Environ Health. 
2014;40:631–8. http://dx.doi.org/10.5271/sjweh.3453. 

15.	 Pereira D, Semmer NK, Elfering A. Illegitimate Tasks and 
Sleep Quality: An Ambulatory Study. Stress & Health. 
2014;30:209–21. http://dx.doi.org/10.1002/smi.2599.

16.	 Eatough EM, Meier LL, Igic I, Elfering A, Spector PE, 
Semmer NK. You want me to do what? Two daily diary studies 
of illegitimate tasks and employee well-being. J Organiz 
Behav. 2015;37:108–27. http://dx.doi.org/10.1002/job.2032. 

17.	 Steensma H. Sickness absence, office types, and advances 
in absenteeism research. Scand J Work Environ Health. 
2011;37:359–62. http://dx.doi.org/10.5271/sjweh.3185. 

18.	 Martimo K. Reducing sickness absenteeism at the workplace 
- what to do and how? Scand J Work Environ Health. 
2006;32:253–5. http://dx.doi.org/10.5271/sjweh.1008. 

19.	 Stapelfeldt C, Nielsen C, Andersen N, Krane L, Fleten N, Borg 
V, et al. Are environmental characteristics in the municipal 
eldercare, more closely associated with frequent short sick 
leave spells among employees than with total sick leave: 
a cross-sectional study. BMC Public Health. 2013;13:578. 
http://dx.doi.org/10.1186/1471-2458-13-578. 

20.	 Allebeck P, Mastekaasa A. Chapter 5. Risk factors for sick 
leave - general studies. Scand J Public Health. 2004;32:49–
108. http://dx.doi.org/10.1080/14034950410021853. 

21.	 Steptoe A, Kivimäki M. Stress and cardiovascular disease: 
an update on current knowledge. Annu Rev Public Health. 
2013;34:337–54. http://dx.doi.org/10.1146/annurev-
publhealth-031912-114452. 

22.	 Theorell T, Hammarström A, Aronsson G, Bendz LT, Grape T, 
Hogstedt C, et al. A systematic review including meta-analysis 
of work environment and depressive symptoms. BMC Public 
Health. 2015;15:1. http://dx.doi.org/10.1186/s12889-015-
1954-4. 

23.	 Lund T, Labriola M. Sickness absence in Denmark: research, 
results, and reflections. Scand J Work Environ Health Suppl. 
2009;7:5–14.

24.	 Statistics Denmark News. (Nyt fra Danmarks Statistik). 2015. 
Available from: http://www.dst.dk/nyt/19245.  

25.	 Statbank Denmark: Living conditions, Social benefits, 
Childcare, PAS22. (Statistikbanken: Levevilkår, Sociale 
Ydelser, Børnepasning, PAS22). 2015. Available from: http://
www.statistikbanken.dk/statbank5a/default.asp?w=1920.  

26.	 Framke E, Sørensen OH. Implementation of a participatory 
organisational-level occupational health intervention - 
focusing on the primary task. Int. J of Human Factors and 
Ergonomics. 2015;3:254–70. http://dx.doi.org/10.1504/
IJHFE.2015.072998. 

27.	 Johnston G, Stokes M. Repeated measures analysis with 
discrete data using the SAS System. SAS Institute Inc., Cary 
NC. 1996. Available from: www.2.sas.com/proceedings/
sugi22/STATS/PAPER278.PDF.  

28.	 Christensen KB, Andersen PK, Smith-Hansen L, Nielsen ML, 
Kristensen TS. Analyzing sickness absence with statistical 
models for survival data. Scand J Work Environ Health. 
2007;33:233–9. http://dx.doi.org/10.5271/sjweh.1132.

Received for publication: 16 December 2015

http://dx.doi.org/10.1080/02678373.2013.818291
http://dx.doi.org/10.1080/02678373.2013.818291
http://dx.doi.org/10.5271/sjweh.3453
http://dx.doi.org/10.1002/smi.2599
http://dx.doi.org/10.1002/job.2032
http://dx.doi.org/10.5271/sjweh.3185
http://dx.doi.org/10.5271/sjweh.1008
http://dx.doi.org/10.1186/1471-2458-13-578
http://dx.doi.org/10.1080/14034950410021853
http://dx.doi.org/10.1146/annurev-publhealth-031912-114452
http://dx.doi.org/10.1146/annurev-publhealth-031912-114452
http://dx.doi.org/10.1186/s12889-015-1954-4
http://dx.doi.org/10.1186/s12889-015-1954-4
http://www.dst.dk/nyt/19245
http://www.statistikbanken.dk/statbank5a/default.asp?w=1920
http://www.statistikbanken.dk/statbank5a/default.asp?w=1920
http://dx.doi.org/10.1504/IJHFE.2015.072998
http://dx.doi.org/10.1504/IJHFE.2015.072998
http://www.2.sas.com/proceedings/sugi22/STATS/PAPER278.PDF
http://www.2.sas.com/proceedings/sugi22/STATS/PAPER278.PDF
http://dx.doi.org/10.5271/sjweh.1132

