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Introduction 

Services are requested and provided for around the clock in many public 

service jobs, e.g. police, health and elderly care, transportation and in 

certain industries e.g. the oil industry. It is therefore necessary to work 

outside ordinary working hours or in shifts all over the world, including 

the Nordic countries. Thus, 15–20% of the working force in the EU are 

working evening or night shifts (Costa et al., 2004; Haus & Smolensky, 

2006). With the development of the 24-7 society this type of working 

hours is likely to increase in the future.  

The organisation of working hours has a large impact on employees’ 

health and wellbeing. Night work is associated with both acute, passing 

effects such as poor sleep (Sallinen & Kecklund, 2010), decreased cogni-

tive function (Dula et al., 2001; Griffiths et al., 2006), gastro-intestinal 

problems (Knutsson & Bøggild, 2010), as well as accidents and injuries 

(Folkard & Tucker, 2003). There is some, albeit limited evidence that the 

organisation of working hours increases risk of chronic disorders e.g. 

diabetes (Morikawa et al., 2005; Suwazono et al., 2006), peptic ulcer 

disease (Knutsson & Bøggild, 2010), cardiovascular disease (Bøggild & 

Knutsson, 1999), and breast cancer as well as possibly other cancers 

(Costa et al., 2010).  

However, the epidemiologic evidence for causality between shift 

work and disease is, despite intensive research during the last two dec-

ades, still limited (Bonde et al., 2012; Frost et al., 2009). Precise insight 

into causality is important in order to plan and prioritise proper and 

efficient preventive measures. Current recommendations concerning the 

most ergonomic ways to organise shift work have been made on the 

basis of general knowledge about fatigue and circadian rhythms (Wed-

derburn, 1991; Bonde et al., 2012). A small number of these have been 

tested in intervention studies, but often these studies are relatively small 

and address several, sometimes conflicting recommendations. Many of 

the intervention studies have also been conducted in artificial laboratory 

environments, and there are few high-quality epidemiological studies. 

Hence, only poor scientific evidence for existing recommendations in 

relation to disease is found in systematic reviews (Bambra et al., 2008; 

Joyce et al., 2010; Merkus et al., 2012; Vogel et al., 2012). 
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The Nordic countries have a long tradition for research in working 

hours with strong research environments. As such, the Nordic countries 

already contribute to the field. However, to a large degree the research 

environments operate independent of each other. The overall purpose of 

the present project was to form a strong platform for joint future re-

search in order to strengthen the impact of Nordic research on working 

hours. This process was facilitated by the arrangement of a workshop, 

where the Nordic research on working hours were coordinated and fu-

ture perspectives and possible collaborations were discussed. The pre-

sent report summarises the work from this workshop. 

Authors 
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University of Bergen, Norway. 

 P.U. Hjarsbech, National Research Centre for the Working 

Environment, Denmark. 

 M. Härmä, Finnish Institute of Occupational Health, Finland. 

 M. Ingre, Stress Research Institute, Stockholm, Sweden. 

 M.Aa. Jensen, National Research Centre for the Working Environment, 

Denmark and Department of Public Health, University of 

Copenhagen, Denmark. 

 G. Kecklund, Stress Research Institute, Stockholm, Sweden. 
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 R. Rugulies, National Research Centre for the Working Environment, 

Denmark. 
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 A.H. Garde, National Research Centre for the Working Environment, 
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Summary 

The workshop on “Co-ordination of research on working hours and 

health in the Nordic countries” in 2013 was held at the National Re-

search Centre for the Working Environment in Denmark on the 24th– 

25th October. The overall purpose of the project is to provide a platform 

for cooperation and development of high-quality research projects on 

working hours and health in the Nordic countries. The project is sup-

ported by the Nordic Council of Ministers. 

The main outcomes of the project are: 

 

 On-going research on working hours within the Nordic countries has 

been described in 27 abstracts, most of which were presented at the 

workshop. 

 Existing cohorts on working hours within the Nordic countries have 

been documented in 9 abstracts.  

 Common key variables on working hours in existing Nordic cohorts 

have been identified and documented in two tables. One table on 

large cohorts and one table on smaller study groups with more 

detailed information. 

 Possibilities for collaboration and joint applications across countries, 

and pooling of cohorts have been discussed at the workshop.  

 

The network that was established in the context of the workshop “Co-

ordination of research on working hours and health in the Nordic countries’ 

will continue as the more formal consortium ”Working hours In the Nordic 

Countries” (WINC). The scope of WINC is to provide high-quality research 

on working hours and related health outcomes in the Nordic countries.  
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Furthermore, the following activities within the scope of the network 

are currently planned: 

 

 A NIVA-course on Working hours and Health is scheduled in May 

2014. Course leader is research professor Mikko Härmä from the 

Finnish Institute of Occupational Health. Members of the network 

participate as lecturers.  

 The 22nd International Symposium on Shiftwork and Working Time 

will be held in Denmark in 2015. The scientific board will include 

representatives from WINC. 

 

A date was set for the next workshop: 23rd–24th October 2014. The work-

shop is funded by the Nordic Council of Ministers. The main topics are: 

 

 Identifying and documenting relevant registers on health outcomes 

across the Nordic countries. 

 Proposing a consensus list of key self-reported variables to be 

included in cohorts on working hours in the Nordic countries. 

 Possibilities for collaboration across countries/cohorts. 

The participants at the workshop in 2013 were 

Finland 

 Professor Mikko Härmä, Finnish Institute of Occupational Health 

[Mikko.Harma@ttl.fi]. 

 Senior researcher Sampsa Puttonen, Finnish Institute of Occupational 

Health [Sampsa.Puttonen@ttl.fi]. 

Norway 

 Researcher Jenny Anne S. Lie, National Institute of Occupational 

Health, Oslo [jenny.a.s.lie@stami.no]. 

 Senior researcher Dagfinn Matre, National Institute of Occupational 

Health, Oslo [Dagfinn.Matre@stami.no]. 

 Researcher Anette Harris, Department of Health promotion and 

Development, University of Bergen [Anette.Harris@iuh.uib.no]. 

 

 

 

 

mailto:Mikko.Harma@ttl.fi]
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Sweden 

 Associate professor Göran Kecklund, Stress Research Institute, 

Stockholm. 

 Associate professor Arne Lowden, Stress Research Institute, Stockholm. 

 Research assistant Michael Ingre, Stress Research Institute, Stockholm. 

 Associate professor John Axelsson, Department of Clinical 

Neuroscience, Karolinska Institute, Stockholm. 

 Researcher Philip Tucker, Stress Research Institute, Stockholm. 

Denmark 

 Senior researcher Johnni Hansen, Danish Cancer Society Research 

Center, Copenhagen [johnni@cancer.dk]. 

 Professor Henrik Kolstad, Department of Occupational Medicine, Danish 

Ramazzini Centre, Aarhus University Hospital [henkol@rm.dk]. 

 PhD student Helene Tilma Vistisen, Department of Occupational 

Medicine, Danish Ramazzini Centre, Aarhus University Hospital 

[helvis@rm.dk]. 

 PhD student Marie Aarrebo Jensen, Department of Public Health, 

University of Copenhagen [maaj@sund.ku.dk]. 

 Postdoc Kirsten Nabe-Nielsen, Department of Public Health, 

University of Copenhagen [nabe@sund.ku.dk]. 

 Senior researcher Anne Helene Garde (project leader), the National 

Research Centre for the Working Environment [ahg@nrcwe.dk] 

 Research assistant Simone Visbjerg Møller, the National Research 

Centre for the Working Environment [svm@nrcwe.dk]. 

 Professor Reiner Rugulies, the National Research Centre for the 

Working Environment and , Department of Public Health and 

Department of Psychology, University of Copenhagen [rer@nrcwe.dk]. 

 Professor Åse Marie Hansen, Department of Public Health, University 

of Copenhagen and the National Research Centre for the Working 

Environment [asemarie.hansen@sund.ku.dk]. 
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Invited participants who were unable to attend 

Norway 

 Professor Ståle Pallesen, Department of Psychosocial Science, 

University of Bergen [staale.pallesen@psysp.uib.no]. 

 Professor Bjørn Bjorvatn, Department of Global Public Health and 

Primary Care, University of Bergen [Bjorn.Bjorvatn@igs.uib.no]. 

 Researcher Morten Birkeland Nielsen, National Institute of 

Occupational Health, Oslo [Morten.Nielsen@stami.no]. 

Iceland 

 Medical Director Kristinn Tómasson, Administration for Occupational 

Health and Safety [Kristinn@ver.is]. 

Denmark 

 Professor Jens Peter Bonde, Department of Occupational 

Environmental Medicine, Bispebjerg University Hospital 

[jens.peter.ellekilde.bonde@regionh.dk]. 

 Researcher Kristian Tore Jørgensen, Department of Occupational 

Environmental Medicine, Bispebjerg University Hospital 

[Kristian.tore.joergensen@regionh.dk]. 

 Researcher Pernille Uhrskov Hjarsbech, the National Research Centre 

for the Working Environment [pmi@nrcwe.dk]. 
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1. Scope of the workshop “Co-
ordination of research on 
working hours and health in 
the Nordic countries” in 2013 

The scope of the workshop was to: 

 

 describe on-going research on working hours within the Nordic 

countries 

 document the status of existing cohorts on working hours within the 

Nordic countries 

 identify and document common key variables on working hours in 

the existing Nordic cohorts 

 discuss possibilities for collaboration across countries and pooling of 

cohorts. 

 

Program at the workshop 2013 

Thursday 24
th

 October 2013 

9.00–11.00 Coffee/tea and bread (registration) 

 

11.00–11.30 Welcome and brief presentation of participants 

Anne Helene Garde, NRCWE 

 

11.30–17.00 Presentations of ongoing research on working hours and relevant cohorts 

 

11.30–11.45 Overview of ongoing research projects 

Göran Kecklund – Stress Research Institute 

 

11.45–12.00 Sleep/fatigue prediction model 

Michael Ingre – Stress Research Institute 

 

12.00–12.15 Measures of light exposure and the effects on circadian regulation, activity and health 
Arne Lowden – Stress Research Institute 

 

12.15–12.30 The Karolinska WakeApp, a newly developed application measuring cognitive processes in 

the field  

John Axelsson – Karolinska Institute 

 

12.30–12.45 Status for on-going projects in Bergen 

Anette Harris – University of Bergen 
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Thursday 24
th

 October 2013 

12.45–13.00 Summing up and questions  

 

13.00–13.45 Lunch 

 

13.45–14.00 Shift work and breast cancer risk among Norwegian nurses  

Jenny-Anne Sigstad Lie – STAMI 

 

14.00–14.15 Shiftwork, sleep and pain 

Dagfinn Matre – STAMI 

 

14.15–14.45 FIOH- projects: 

- Finnair Health Study 

- Work Stress and Sleep in Shift Working Nurses and Sleepiness  

- Stress among long-haul truck drivers 

Sampsa Puttonen – Finnish Institute of Occupational Health (FIOH) 

 

14.45–15.00 Summing up and questions 

 

15.00–15.30 Coffee break 

 

15.30–15.45 Working hours projects at The Danish Cancer Society 

Johnni Hansen 

 

15.45–16.00 Project “In the middle of the night” 

Marie Aarrebo Jensen – NRCWE/University of Copenhagen 

 

16.00–16.15 LUX@R – Night work, light at night, circadian disruption, and risk of breast cancer  

Helene Tilma Vistisen – Aarhus University Hospital 

 

16.15–16.30 Shiftwork and Health 

Anne Helene Garde– NRCWE 

 

16.30–17.00 Summing up 

Anne Helene Garde 

 

19.00– Dinner at le Basilic 

 

 

Friday 25
th

 October 2013 

8.30–9.00 Coffee/tea and bread 

 

9.00–10.20 Presentations of existing databases on working hours 

 

9.00–9.20 SLOSH database 

Phil Tucker – Stress Research Institute 

 

9.20–9.50 Working Hours in the Public Sector project and database 

Wellbeing at work among airline pilots 

Mikko Härmä – FIOH 

 

9.50–10.10 Danish Working Hour Database (DWHD) 

Anne Helene Garde – NRCWE 

 

10.10–10.20 Summing up and questions 

 

10.20–11.30 Identification of key variables on working hours in the existing Nordic cohorts 

Group discussions with main focus on databases with: 

Physiological/logbook data 

Questionnaire and register data 
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Friday 25
th

 October 2013 

11.30–12.00 Summing up 

 

12.00–12.45 Lunch 

 

12.45–13.45 Group discussion of possibilities for collaboration across countries/cohorts 

 

13.45–14.15 Summing up 

 

14.15–14.30 Coffee break 

 

14.30–14.45 Structure of the report 

Simone Visbjerg Møller – NRCWE 

 

14.45–15.00 Workshop on coordination of the research on working hours in the Nordic countries 2014 

Anne Helene Garde – NRCWE 

 

15.00–15.15 NIVA Education – Working Hours and Health 

Mikko Härmä – FIOH 

 

15.15–15.30 22
nd

 International Symposium on Shiftwork and Working Time, Copenhagen 

Anne Helene Garde – NRCWE 

 

15.30–16.00 Summing up and end of workshop – sandwiches to go 

Anne Helene Garde – NRCWE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2. Identification of key variables 
in existing cohorts and 
databases 

At the workshop the network partners discussed and identified common 

key variables in existing cohorts and databases in the Nordic countries 

in order to form a platform for future research collaborations. The part-

ners listed relevant variables on working hours and health, and indicat-

ed whether these variables are measured in existing databases and on-

going projects, cf. Table 1 and Table 2. Table 1 focuses on larger cohorts. 

The identification of key variables for this table was inspired by a con-

sensus paper on defining shift work in cancer studies by Stevens et al. 

(Stevens et al., 2011). Table 2 focuses on laboratory or field studies with 

more intensive measurements on fewer participants. 
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3. Future collaborations 

The network that was established at the workshop “Co-ordination of re-

search on working hours and health in the Nordic countries” will continue 

as the more formal consortium “Working hours In the Nordic Countries” 

(WINC). The scope of WINC is to provide high-quality research on work-

ing hours and health related outcomes in the Nordic countries. 

There was a fruitful discussion on possible future collaborations and 

a strong interest in pursuing possibilities to seek funding in EU initia-

tives such as Horizon 2020 and Joint Programming Initiative (JPI) “More 

Years, Better Lives” on the potentials and challenges of demographic 

change. Many of the suggestions were centered on the new type of data 

with daily information on working hours, where Nordic countries have a 

strong position. 

A workshop will be held 23rd–24th October 2014. The workshop is 

funded by the Nordic Council of Ministers and the main topics are: 

 

 Identifying and documenting relevant registers on health outcomes 

across the Nordic countries. 

 Proposing a consensus list of key self-reported variables to be 

included in cohorts on working hours in the Nordic countries. 

 Discussing possibilities for collaboration across countries/cohorts. 

 

Furthermore, the following activities within WINC are currently 

planned: 

 

 A NIVA-course on Working hours and Health is scheduled in May 

2014. Course leader is research professor Mikko Härmä from the 

Finnish Institute of Occupational Health. Members of the network 

participate as lecturers.  

 The National Research Centre for the Working Environment is 

hosting the 22nd International Symposium on Shiftwork and Working 

Time in Copenhagen in 2015. The scientific board will include 

representatives from WINC.  

 

 



 

 

 

 

 

 

 

 

 

 



4. Abstracts reflecting 
presentations at the 
workshop – projects 

4.1 Overview of on-going working time research 
projects at the Stress Research Institute 

 Project leaders (coordinators):  

Göran Kecklund, Torbjörn Åkerstedt and Constanze Leineweber. 

 Institute and country:  

Stress Research Institute, Stockholm University, Sweden. 

 Background:  

Stress Research Institute has a long tradition of doing quasi-

experimental field studies and epidemiology related to shift and night 

work, and sleep/wakefulness, health/well-being and performance. 

This presentation will cover some on-going projects that are not 

included in the presentations by Ingre, Lowden and Tucker. 

4.1.1 Night work and cancer 

Torbjörn Åkerstedt coordinates a project related to night work and 

breast cancer. Several systematic reviews suggest that night work is a 

risk factor for breast cancer, although there are inconsistencies in the 

literature. The data set is based on the Swedish Twin-registry and the 

study is done in collaboration with Karolinska Institute (Prof. Kristina 

Alexanderson, head of the Section for Insurance Medicine). The study 

includes approximately 85,000 individuals and the exposure measure is 

accumulated night work. Preliminary results suggest a significant asso-

ciation. Since the twin-registry is linked to the cancer register it is possi-

ble to study also other types of cancer. It would also be possible to link 

the exposure data on accumulated night work to the “All Sweden” regis-

ter, which includes all kinds of register data for approximately 5 million 

people, in the age range between 16–70 years, living in Sweden. 
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4.1.2 Shift work and disturbed sleep 

There are few prospective studies on shift work and other kinds of diffi-

cult working time arrangements (e.g. overtime) and disturbed sleep. We 

are currently using the SLOSH (Swedish Longitudinal Occupational Sur-

vey of Health) cohort to examine how shift work affects insomnia-

related sleep disturbances and non-restorative sleep. The SLOSH-cohort 

includes 4 waves (2006, 2008, 2010 and 2012) and approximately 

17,000 individuals (including those that have retired and not responding 

to every wave). The analysis is coordinated by Torbjörn Åkerstedt. 

4.1.3 Work time control (WTC), disturbed sleep, health 
and work-non work balance 

Constanze Leineweber coordinates this project. A systematic review 

showed that there is relatively strong evidence for an association be-

tween WTC and health, sleep, job performance and work-non-work bal-

ance. However, most of the studies are cross-sectional and prospective 

studies are rare. This project aims at studying whether WTC may predict 

outcomes related to health, sleep etcetera using the SLOSH-cohort. The 

project starts 1 January 2014. 

4.1.4 Bus driver work situation and its relation to fatigue 

Bus drivers in public transport have very irregular shift schedules, 

which include early morning work, long work shifts and split shifts. 

Some drivers have permanent shift systems, such as steady night work 

or early morning work, where as other use self-scheduling (to some 

extent). Anna Anund, National Road and Transport Research Institute 

(VTI), is the PI for this project, whereas we (coordinated by Göran Keck-

lund) are responsible for analysis of objective working time data, actig-

raphy and physiological indicators. The project includes several types of 

data, e.g. questionnaires and objective working time data from 231 driv-

ers, actigraphy and sleep/wake diaries from approximately 60 drivers 

and physiological and behavioural data (driving performance) from an 

experimental field study on early morning work and split shifts. 
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4.2 Sleep and fatigue modelling 

 Core members of project group:  

Michael Ingre, Göran Kecklund and Torbjörn Åkerstedt. 

 Institute and country:  

Stress Research Institute, Stockholm University, Sweden. 

 Contact person and contact information:  

michael.ingre@su.se 

4.2.1 Aim 

This project aims to validate and develop methods for fatigue and sleep 

modelling of shift systems with and without the knowledge of sleep pat-

terns. The project has several aims: 

 

 Validate the original three process model of alertness including all 

processes and extensions made to it since its inception in 1990, 

including the sleep generator. 

 Extend the model to include individual differences and reference limits 

accounting for 75% and 90% of all subjects (including the 

mean/median of 50%) as well as conditional probabilities of all levels 

of sleepiness to facilitate assessment of absolute and relative risk. 

 Extend the model with functions for adapting the circadian component 

to individual differences (circadian type) and acclimatization to 

different time zones (jetlag) for flying personal and individuals. 

 Re-estimate core model parameters with methods suitable for un-

biased assessment of non-linear parameters in the presence of 

individual differences to avoid the ecological fallacy. 

 Develop metrics for evaluating the safety and health implications of 

shift systems based of model predictions of sleep and sleepiness, 

including sleep deprivations, recuperation and circadian stress. 

4.2.2 Method 

The project use sleep, work hour and sleepiness (Karolinska Sleepiness 

Scale) data from several projects of work hours including: air crew 

(n=91, 4,616 obs), train drivers (n≈46, two weeks of diary data), bus 

drivers (37,526 person days) and nurses (n=285, 29,433 shifts). Anal-

yses are primarily performed using multilevel mixed effects linear and 

non-linear regression models in Stata together with mathematical sleep 

and fatigue modelling in R. 

mailto:michael.ingre@su.se
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4.2.3 News value 

Sleep and fatigue modelling has the potential to provide ecological “ob-

jective” estimates of safety and health risks in shift system based on the 

actual mechanisms of health and safety theory. 

4.2.4 Status of the project 

Preliminary work on objective work hours has been published in 2012 

with descriptive data using a more traditional approach of classifying 

shifts and sequences. A paper is currently in late stages of preparation 

addressing aims 1–3 listed above. Work has started to combine data for 

development of health and safety assessment addressing aim 5. Some 

preliminary modelling of aim 4 is also on-going. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  Working hours and Health 31 

4.3 Impact of light exposure for adapting to day and 
shiftwork, above and below ground, as well as 
during different seasons 

 Members of the project group:  

Arne Lowden (arne.lowden@su.se) and Johanna Garefelt 

(johanna.garefelt@su.se) from the Stress Research Institute.  

 Institute and country:  

Stress Research Institute, Stockholm University, Sweden. 

 Coordinators/contacts:  

Associate Professor Arne Lowden and doctoral student Johanna Garefelt. 

 Weblink to information about the survey: 

http://www.stessforskning.su.se  

4.3.1 Aim 

LKAB in northern Sweden offers excellent opportunities to study human 

adaptation to dark and light environments and it is on these environ-

mental issues the research questions revolve around: 

 

 What light and sleep behaviour favours a good fit for working (well-

being, alertness, health)?  

 Has the location of work, above or below ground, any importance of 

adaptation to work?  

 How does the adjustment to work hours differ in different seasons?  

Specific questions 

 What is the significance of a gene derived chronotype for adaptation 

to shift work? 

 What impact has work (above or below ground) for the quality of 

sleep and wakefulness?  

 How are rhythm changes mastered during different lighting 

conditions (transition to night / day work)?  

 What light behaviour is observed among workers with few 

opportunities for natural light intake and how does it affect recovery? 

 How does seasonal change affect the above issues?  

mailto:arne.lowden@su.se
mailto:johanna.garefelt@su.se
http://www.stessforskning.su.se
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 What light exposure periods during the day seem especially 

important for a good recovery, perceived health and good job 

performance?  

 What characterizes workers that are well or not well adopted to 

work hours in sleep-wake patterns/light behaviour/chronotype? 

4.3.2 Method 

Study 1 covers all employees (≈1,200 workers) that answer a question 

battery and give saliva for DNA testing. In the battery of questions they 

will give answers on sleep behaviour, sleep disorders, light behaviour 

and chronotype.  

Study 2 consists of workers that will be followed over 2 weeks with 

actigraphs and light meters. Subjects will fill in a diary in which 

measures of sleepiness, fatigue, energy and mood across the day and 

sleep times are reported. The process is repeated so that groups are 

studied both in winter and in spring.  

4.3.3 Status of the project 

Study 1 has performed the data collection, study 2 is ongoing. 
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4.4 Influence of daylight exposure in the working 
population in Sweden 

 Project members:  

Arne Lowden (arne.lowden@su.se), Hugo Westerlund 

(hugo.westerlund@su.se), Linda Magnusson Hansson 

(linda.hansson@su.se), Göran Kecklund (goran.kecklund@su.se) and 

Torbjörn Åkerstedt (torbjorn.akerstedt@su.se). 

 Institute and country:  

Stress Research Institute, Stockholm University, Sweden.  

 Coordinators/contacts:  

Project manager Arne Lowden (arne.lowden@su.se),  

Stress Research Institute. 

 Weblink to information about the survey: 

http://www.stessforskning.su.se  

4.4.1 Aim 

The project aims to at an overall level give a description of daylight expo-

sure in workers at the workplace as well and its possible effects on health, 

including sleep, mood, circadian rhythm, sleep timing and wakefulness. 

4.4.2 Method 

The Swedish Longitudinal Occupational Survey of Health (SLOSH) is 

used (N=7,324 workers).  

4.4.3 Status of the project 

Data on light exposure and health was collected in 2012 and now being 

analysed. 

4.4.4 Perspectives 

Preliminary data indicate that a low dosage of natural daylight exposure 

in connection to workdays in winter is related to elevated complaints of 

lowered mood, reduced energy, sleep complaints and low scored self-

rated health. It seems that age and gender differ, young females report-

ing more complaints. These data indicate that it is needed to further 

mailto:arne.lowden@su.se
mailto:hugo.westerlund@su.se
mailto:linda.hansson@su.se
mailto:goran.kecklund@su.se
mailto:torbjorn.akerstedt@su.se
mailto:arne.lowden@su.se
http://www.stessforskning.su.se
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investigate the relationship between light and health especially during 

the dark period of the year in field settings. 

4.5 Cognitive functions in the awakening brain 

 Project members:  

John Axelsson, Matthias Gloel, Maja Kogner, Erik Thomke, Göran 

Kecklund and Lars Tigerström. 

 Institute and country:  

Department of Clinical Neuroscience, Karolinska Institutet, 

Stockholm Sweden and Stress Research Institutet, Stockholm 

University, Stockholm Sweden. 

4.5.1 Aim 

Sleep inertia poses a problem for occupations where the workers need 

to make safety-critical decisions directly upon awakening. Since there is 

a limited knowledge of how sleep quality prior to awakening affects 

sleep inertia and different cognitive functions, we woke people from 

different sleep stages and made them perform a cognitive test battery 

directly upon awakening.  

4.5.2 Method 

Thirty-one non-shift-working participants (mean age 25±4 SD yr, 10 

women) went thought the study protocol twice. The participants carried 

out a test battery (the newly developed Karolinska WakeApp) during 

baseline (2h prior bedtime), and directly upon awakening from slow 

wave sleep (SWS), NREM stage-2 sleep (N2), rapid eye movement sleep 

(REM), and 15 minutes before normal awakening. The test battery in-

cluded tests for mathematical skill, short-term memory, working 

memory, semantic memory retrieval, and a probabilistic inference task – 

each test being 2min long and presented in a randomized order. Anal-

yses from the 19 first participants are presented. 
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4.5.3 Results 

Mathematical performance (addition task) was, as compared to baseline 

(intercept 14.2 correct calculations/test), significantly impaired after 

awakening from N2 (-2.5), SWS (-3.0), REM (-2.4; p’s<.001), but not 

when awakened 15 min prior to the expected awakening (-.9). Perfor-

mance on the short-term memory test showed the amount of mistakes to 

be 12% at baseline, a number that increased significantly after being 

awakened from SWS (+7%), REM (+3%), or the normal awakening 

(+4%, p’s <.05), but not from N2 (+2%). The working memory test 

showed similar effects with significantly worse performance after wak-

ing up from SWS (-.8 less correct responses compared to baseline), REM 

(-.9, p’s<.05), but not after waking up from N2 (-.5) or close to normal 

awakening (-.2); baseline intercept being 10.5. Retrieval of semantic 

memory (quiz questions) was impaired after waking from all sleep stag-

es as compared to baseline, baseline (intercept 9.8 questions), SWS (–

1.2), N2 (-2.0), REM (-1.4), normal wakening (-1.4, p’s<.05). The proba-

bilistic inference task showed that people gathered more information 

(number of beads) before making decisions when awakened from sleep 

as compared to baseline, baseline (intercept 7.0 beads), N2-sleep (+.5), 

SWS (+.3), REM (+.3), and normal awakening (+.2; p’s < .05). 

All cognitive processes deteriorated during sleep inertia as compared 

to wakefulness with the exception that people gathered more infor-

mation before making decisions when being awoken from sleep. In all, 

worst performance occurred upon awakening from SWS and REM-sleep, 

but some cognitive functions were not found to be significantly worse 

when awoken from NREM stage-2 sleep or close to the normal waking 

time. The newly developed WakeApp consisting of several short cogni-

tive tests sensitive. 
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4.6 Effects of working hours on physicians’ empathy 

 John Axelsson, Karolinska Institutet. 

4.6.1 Aim 

There is little systematic knowledge of how working hours affects pa-

tient-doctor interactions. The purpose of the present project is to inves-

tigate how working hours affect physicians’ empathy. We carried out 

two small pilot studies, one with the purpose to test existing empathy 

scales and one with the purpose to test a newly developed empathy that 

measure physicians’ state empathy. We are now aiming to further vali-

date this questionnaire and thereafter use it to investigate how working 

hours (type of shift and time over the shift) affect physicians’ empathy. 

4.6.2 Method 

In the first study, 10 physicians were measured on 2 occasions (during a 

day shift and during a night shift) with two empathy scales, the Jefferson 

Scale of Physician Empathy and the Interpersonal Reactivity Index. In 

study 2, we developed a new 20-item questionnaire (in Swedish) for 

state empathy (1=no empathy at all, = very high empathy), which was 

based on how the physician interactted with the patients the last hour. 

Paper-based and electronic questionnaires containing were distributed 

to 57 doctors, of which 13 responded, once at the beginning of a shift 

and once at the end of a shift.  

4.6.3 Results 

The first study indicated non-significant effects on “hypothetical empa-

thy,” although the differences seen were in the direction that empathy 

towards the patients was worse on night shifts. The variation was, how-

ever, very small. The second study, measuring “state empathy” showed 

significant worse empathy for the main subscale “taking the patient per-

spective” at the end of the shift (-.5) as compared to the beginning of the 

shift (intercept 5.5, p=.011).  

The second study indicated that the new state empathy scale might 

be sensitive to detect changes in physicians’ empathy over a work shift. 

Further studies are needed to tests its validity and to systematically 

investigate how physicians’ empathy to the patients are affected by their 

working hours and the consequences for the patients.  
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4.7 A prospective study of the association between 
shiftwork & prescription drug use 

 Project members:  

Philip Tucker (Philip.tucker@su.se), Stress Research Institute, 

Stockholm University; Jussi Vahtera (jussi.vahtera@ttl.fi) and Paula 

Salo (Paula.salo@ttl.fi), Finnish Institute of Occupational Health.  

 Institute and country:  

Stress Research Institute, Stockholm University, Sweden. 

 Coordinators/contacts:  

Philip Tucker, Stress Research Institute, Stockholm University. Email 

address: Philip.tucker@su.se 

 Weblink:  

http://www.stressforskning.su.se/english/slosh/slosh-start; 

http://www.ucl-sarc.org/finland.html 

4.7.1 Aim 

Shiftwork is associated with an increased prevalence of gastro-intestinal 

problems, metabolic disorders, cardiovascular disease, musculo-skeletal 

disorders, mental ill-health and chronic sleep disturbance. Evidence of 

these associations comes from both self-report measures of health and 

objective measures such as medical diagnoses. However, there have 

been no studies to date examining the links between type of work 

schedule and register data of prescription drug use. The aim of this pro-

ject is to analyze data from the Swedish Longitudinal Occupational Sur-

vey of Health (SLOSH) and the Finnish Public Sector Study to prospec-

tively examine associations between shiftwork and the purchase of 

drugs associated with the health complaints listed above. 

4.7.2 Method 

SLOSH study is a nationally representative longitudinal cohort survey 

with a focus on the association between work organization, work envi-

ronment and health. Since the start in 2006 follow-ups were conducted 

every second year (to date, 2008, 2010 and 2012). The sample currently 

comprises 21,489 respondents, either in gainful employment or not cur-

rently employed. All labour market sectors and occupations are repre-

sented, and the number of men and women is approximately equal. The 

Finnish Public Sector Study is ongoing prospective study of local gov-

mailto:Philip.tucker@su.se
mailto:jussi.vahtera@ttl.fi
mailto:Paula.salo@ttl.fi
mailto:Philip.tucker@su.se
http://www.stressforskning.su.se/english/slosh/slosh-start
http://www.ucl-sarc.org/finland.html
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ernment employees in 10 towns and 21 public hospitals in Finland car-

ried out since 1997. In these analyses, we include data from surveys 

carried out in 20002002 (N = 48,598, response rate 68%) and in 2004 

(N = 48,076, response rate 66%). For these respondents, questionnaire 

data have been linked to data on redeemed drug prescriptions up to the 

end of 2011, obtained from national registers.  

4.7.3 Status of the project 

 Preliminary analyses of the data from SLOSH have been conducted, as 

follows. Separate analyses were conducted for “shiftwork” (i.e. schedules 

that may or may not include night work; N=2,506) and for “night work” 

(only schedules that include night work; N=1,116). In each case, the con-

trol group comprised respondents reporting themselves as doing “day 

work” only. Separate analyses were conducted for drugs related to each 

of six categories of health complaint, namely alimentary tract; type-2 

diabetes; hypertension; musculo-skeletal pain; metabolic disorders; 

hypnotics and sedatives; and a combined category of anxiety and de-

pression. Thus a total of 12 analyses were conducted. The analyses were 

based on identifying the first incidence of use for each participant i.e. 

analysis of “any incident use.” Every analysis included as covariates base-

line age, sex, smoking status and educational level. Participants were ex-

cluded from the analyses of a particular type of drug if they reported hav-

ing the relevant health complaint at baseline. Cox proportional hazard 

regression models were used to compute hazard ratios with 95% CIs.  

There were no significant associations between either shiftwork or 

nightwork and the incident use of any drug. However, there were mar-

ginally non-significant trends suggesting that night workers were more 

likely to use hypnotics and type-2 diabetes medication. The absence of 

significant associations in the other analyses may reflect a lack of statis-

tical power. We will explore this issue in the forthcoming analysis of the 

Finnish Public Sector Study. 

 

 

 

 

 

 

 

 

 



  Working hours and Health 39 

4.8 Night work and quick returns as predictors of 
sick leave and medication use in health personnel 

 Members of project group: 

Øystein Vedaa (Oystein.Vedaa@igs.uib.no),  

Ståle Pallesen (Staale.Pallesen@psysp.uib.no),  

Anette Harris (anette.harris@uib.no), Faculty of Psychology, UiB,  

Siri Waage (Siri.Waage@igs.uib.no),  

Bjørn Bjorvatn (Bjorn.Bjorvatn@isf.uib.no), Faculty of Medicine and 

dentistry, UiB,  

Børge Sivertsen (Borge.Sivertsen@uni.no ). 

 Institute and country:  

University of Bergen, Faculty of Psychology and Faculty of Medicine 

and dentistry and Norwegian Institute of Public health, department 

of public mental health. 

 Contact person:  

Anette Harris and Øystein Vedaa (PhD candidate). 

4.8.1 Aim 

The aim of the project is to gain more knowledge about the association 

between night work, quick returns (short time between two shifts), 

sickness absence and use of medication.  

The project consists of three sub-projects/papers that examine: 

1) Night work as predictor of sick leave. This paper present data on the 

predictive power of night work related to short- and long-term sick 

leave; 2) Quick returns (short time between two shifts) as predictor of 

sick leave. This paper we will present data on the predictive power of 

quick returns related to short- and long-term sick leave; 3) Night work 

as predictor of medication use. This paper present data on the predictive 

power of night work related to prescription of hypnotics, anxiolytics and 

antidepressants. We will also explore if personality factors (morning-

ness, flexibility and languidity) will moderate these associations.  

4.8.2 Method 

The study is a four years PhD project that starts in November 2013.  

For the three papers we will use data for one year (2012) from the 

Register of Working hour, Health and Sickness absence (RWHS) data-

base, consisting of approximately 2,500 health care workers.  
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Data for three-month periods will be used as we expect that heavy 

work strain in terms of night shifts and quick returns within such a peri-

od will affect subsequent sick leave and medication use during the fol-

lowing three-month period. Data from four three-month periods will be 

analyzed for their predictive power for subsequent sick leave and medi-

cation use the next three months. As we accumulate data we increase the 

statistical power and ensure that the data cover all seasons. 

4.8.3 Status of the project 

Participants were invited through email and intranet at the work-

place in May 2013. Due to low response rate (28%) on the web-based 

questionnaire, a printed version were sent to the workers home ad-

dress in October 2013. 
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4.9 PhD project on workplace bullying and mental 
health outcomes 

 Name of project:  

Health outcomes of exposure to workplace bullying; the moderating 

effects of personality and individual coping style. 

 Members of project group:  

Iselin Reknes (Iselin.Reknes@uib.no),  

Ståle Einarsen (Ståle.Einarsen@psysp.uib.no),  

Ståle Pallesen (Staale.Pallesen@psysp.uib.no), Faculty of Psychology, 

UoB, Norway, 

Nils Magerøy (Nils.Mageroey@helse-bergen.no), Haukeland University 

Hospital, Bergen, Norway,  

Bjørn Bjorvatn (Bjorn.Bjorvatn@isf.uib.no), 

Bente E. Moen (Bente.Moen@cih.uib.no), Faculty of Medicine and 

Dentistry, UoB, Norway. 

 Contact person:  

Ståle Einarsen and Iselin Reknes (PhD candidate). 

4.9.1 Aim 

The aim of the present project is to gain more knowledge about the lon-

gitudinal relationship between workplace bullying and mental health 

problems.  

The project consists of three sub-projects/papers that examine: 1) 

the longitudinal relationship between exposure to bullying behaviors 

and symptoms of anxiety, depression and fatigue; 2) the moderating 

effects of individual coping style on the bullying-health relationship; 3) 

the longitudinal relationship between exposure to bullying behaviors 

and sick-leave.  

4.9.2 Method 

The study is a four years PhD project that started in January 2012.  

The three papers use data from the SUSSH-survey. Paper 3 will also use 

register data from “Forløpsdatabasen Trygd” which gives information 

about number of sick-leave periods.  

Data in the SUSSH-survey have been gathered since 2008/2009, with 

annual follow-up studies. The present PhD project will use data from the 

first and the second measurement (2010) – a time-lag considered long 

enough for negative health effects to develop as a result of being bullied. 
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4.9.3 Status of the project 

The fifth data collection (2013) in the SUSSH-survey is almost done. Work 

regarding how to merge SUSSH-data with register data is in progress.  

Paper 1 has already been published in International Journal of Nurs-

ing Studies; Reknes, I., Pallesen, S., Magerøy, N., Moen, B. E., Bjorvatn, B., 

& Einarsen, S. (2013). Exposure to bullying behaviors as a predictor of 

mental health problems among Norwegian nurses: Results from the 

prospective SUSSH-survey. International journal of nursing studies. 
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4.10 PhD Project on the consequences of shift work 

 Name of project: Shift work:  

Negative consequences and protective factors. 

 Members of project group:  

Eirunn Thun (Eirunn.Thun@psysp.uin.no), 

Ståle Pallesen (Staale.Pallesen@psysp.uib.no), 

Helge Molde (Helge.Molde@psykp.uib.no), 

Torbjørn Torsheim (Torbjorn.Torsheim@psysp.uib.no), Faculty of 

Psychology, University of Bergen, 

Bjørn Bjorvatn (Bjorn.Bjorvatn@igs.uib.no), Faculty of Medicine and 

dentistry, University of Bergen, 

Bente E. Moen (Bente.Moen@cih.uib.no), Centre for International 

Health, University of Bergen, 

Nils Magerøy (Nils.Mageroey@helse-bergen.no), Department of 

Occupational Medicine, Haukeland University Hospital. 

 External project group members:  

Giovanni Costa (University of Milano), Allison Harvey (University of 

California, Berkeley), Torbjörn Åkerstedt (University of Stockholm), 

Simon Folkard (Swansea University). 

 Institute and country:  

Faculty of Psychology, University of Bergen, Norway. 

 Contact persons:  

Ståle Pallesen and Eirunn Thun (PhD candidate). 

4.10.1 Aim 

The aim of the project is to gain more knowledge about the negative 

consequences of shift work and factors which may protect against these 

negative consequences. 

The project consists of three sub-projects/papers that examine: 

1) Shift work as a predictor of anxiety and depression symptoms, con-

trolling for age, gender, and the personality variables hardiness, morn-

ingness, languidity and flexibility. 2) Clock genes associated with shift 

work disorder, insomnia and sleepiness, controlling for age. 3) The con-

sequences of shift work for pregnancy and birth (complications during 

pregnancy and delivery, as well as child characteristics such as birth 

weight), controlling for age, marital status, present job position and al-

cohol and tobacco use. 
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4.10.2 Method 

The study is a four years PhD project that started in August 2011.  

Data for paper 1 are the first three waves of “the survey on shift 

work, sleep and health among nurses” (SUSSH). Data for paper 2 are the 

first wave of SUSSH and saliva samples collected from the respondents. 

Data for paper 3 are the first four waves of SUSSH and data from the 

Medical Birth Registry.  

4.10.3 Status of the project 

The SUSSH project which the present PhD project is a part of started in 

the winter 2008/2009, and is an on-going longitudinal study with an 

annual data collection. Five waves have been collected so far.  

Regarding the PhD-project, the first two sub-projects have been con-

ducted, and we are awaiting data from the birth registry for the third 

sub-project. Status of the first two papers are submitted (paper 1), and 

in progress (paper 2). 
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4.11 Shift work and breast cancer risk among 
Norwegian nurses 

 Members of project group:  

Jenny-Anne S. Lie (jasl@stami.no), 

Shan Zienolddiny (shan.zienolddiny@stami.no), 

Helge Kjuus (helge.kjuus@stami.no), 

Aage Haugen (aage.haugen@stami.no), 

Kristina Kjærheim (kristina.kjaerheim@kreftregisteret.no). 

 Institute and country:  

National Institute of Occupational health, Oslo Norway (NIOH). 

 Contact person and contact information:  

Project manager Jenny-Anne S. Lie, National Institute of Occupational 

Health, Oslo, Norway. Email address: jasl@stami.no 

 Weblink:  

www.stami.no 

4.11.1 Aim 

Breast cancer is the most common cancer in women in Western socie-

ties. Shift work, implying exposure to light at night and the subsequent 

reduction in the synthesis of the hormone melatonin, has been suggest-

ed as a contributing cause of this cancer. In 2007, the International 

Agency for Research on Cancer classified shift work that involves disrup-

tion of circadian rhythms as a probable human carcinogen, on the basis 

of limited evidence from epidemiologic studies, and sufficient evidence 

from animal models. The inconsistent results from the epidemiologic 

studies might partly be due to crude assessments of shift and night work 

characteristics and incomplete adjustment for confounding factors. 

Studies with more accurate measures of night work are needed, as well 

as studies to establish the pathways and mechanisms mediating the pos-

sible effect of night work to breast cancer risk. The objectives of this 

study were 1) to examine the relation between shift work and breast can-

cer risk with a more accurate exposure metric, 2) to investigate whether 

night work is related to subgroups of hormone receptor-defined breast 

cancer, and 3) to understand the mechanisms of the susceptibility to 

night-work related breast cancer by exploring i) the role of circadian gene 

polymorphisms and ii) epigenetic changes in the circadian genes. 
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4.11.2 Methods 

The project started in June 2008, and objectives 1 and 2 and the first 

part of objective 3 were finalized in January 2013. 

The design is a case-control study, nested within a cohort of 44,835 

Norwegian nurses. Telephone interviews were made of 699 (74%) of 

the live cases diagnosed in 1990–2007 and 895 (65%) controls, cancer 

free at the time of the sampling, about work history and potential risk 

factors. 70% of the interviewed nurses returned a saliva-sample kit. A 

new exposure metric was developed, including both the intensity and 

duration of night work. In the first paper, analyses for all breast cancers 

combined were performed by logistic regression models. In the second 

paper, risks were evaluated for subgroups of breast cancer defined by 

the estrogen- and progesterone receptor status, by polytomous logistic 

regression models. In the third paper, we studied 60 single-nucleotide 

polymorphisms (SNPs) in 17 genes involved in the regulation of circadi-

an rhythm or melatonin biosynthesis. The odds of breast cancer associ-

ated with each SNP were calculated in the main effects analysis, and in 

relation to night shift work. We found statistically significant associa-

tions between SNPs in the core circadian genes and also genes control-

ling biosynthesis of melatonin, with risk of breast cancer. 

4.11.3 News value 

The first paper suggests that breast cancer risk may be related to long 

duration with many consecutive night shifts. The second paper shows 

the strongest association for progesterone-receptor positive cases, sug-

gesting that progesterone could play an important role in the detri-

mental effect of shift work.  

The third paper shows significant and noteworthy associations be-

tween several polymorphisms in circadian genes, night work and breast 

cancer risk, in nurses who worked 3 or more consecutive night shifts.  

4.11.4 Status of the project 

Results: The highest risk of all breast cancers combined, was found 

among nurses who had worked for minimum 5 years in shifts schedules 

including 6 or more consecutive night shifts, when compared with nurs-

es who never worked night shifts (OR= 1.8, 95% CI=1.1–2.8). With re-

spect to hormone receptor-defined breast cancers, the highest risk was 

observed for progesterone receptor-positive tumors (OR=2.4, 95% 

CI=1.3–4.3). 
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In August 2013, a new collaborative project was initiated between 

NIOH and the NOFER institute in Poland, based on data from the same 

nested case-control study, to investigate epigenetic changes in the core 

circadian, melatonin receptors, and female hormone receptor genes and 

breast cancer risk in Norwegian nurses. The project is funded by the 

Norwegian-Polish funds. 
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4.12 Petroleum survey of shift work, sleep and health 
(PUSSH) 

 Members of project group:  

Stein Knardahl (Stein.Knardahl@stami.no) and Mona Berthelsen 

(Mona.Berthelsen@stami.no), Department of work psychology and 

physiology, National Institute of occupational health, Oslo, Norway; 

Bjørn Bjorvatn (Bjorn.Bjorvatn@isf.uib.no), Bente Moen 

(Bente.Moen@cih.uib.no), Nils Magerøy (Nils.Mageroy@helse-

bergen.no), Department of global public health and primary care, 

University of Bergen, Bergen, Norway;  

Ståle Pallesen (Staale.Pallesen@psysp.uib.no), Department of 

psychosocial science, University of Bergen, Bergen, Norway. 

 Institute and country:  

National institute of occupational health, Oslo, Norway, Department 

of global public health and primary care, University of Bergen, 

Bergen, Norway, and Department of psychosocial science, University 

of Bergen, Bergen, Norway. 

 Contact person and contact information: 

Stein Knardahl (Stein.Knardahl@stami.no) and Mona Berthelsen 

(Mona.Berthelsen@stami.no) at NIOH and Bjørn Bjorvatn 

(Bjorn.Bjorvatn@isf.uib.no) at University of Bergen. 

 Weblink:  

www.pussh.org 

4.12.1 Aim 

To generate new knowledge of effects of various work schedules inter-

acting with work-content factors on sleep, fatigue, and health from 

working life in the petroleum sector. Link collected data to registry data 

on sickness absence, intervention measures, compensation, disability 

and retirement/pensions. Currently, one PhD project focus’ on shift 

schedules and psychological and social factors at work as risk factors for 

poor mental health among offshore and onshore workers. 

4.12.2 Method 

The project is designed as a full prospective panel design. Baseline and 

follow-up surveys were conducted with one-year time lag. Data were 

gathered using both a web-based questionnaire and a paper and pencil 
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questionnaire. Both onshore and offshore workers were recruited from 

operator and contractor companies in the Norwegian Petroleum sector. 

A total of 1,700 workers have participated at baseline and currently 

approximately 670 workers have participated at follow-up. Data collec-

tion are planned to end in January 2014. 

Instruments used in current phd project 

QPSNordic was used to measure social and psychological exposures in the 

work environment. The instrument measure Quantitative job demands, 

Decisional demands, Learning demands. Positive challenges at work, 

Control of decisions and work pacing, Role clarity and Role conflict, Sup-

port from immediate superior and co-workers, Empowering and Fair 

leadership, Social climate, Commitment to the organization and Interac-

tion between work and private life. The items are measured on a five-

point rating scale with the following response categories: Very seldom 

or never, Rather seldom, Sometimes, Rather often, Very often or always. 

Individual differences were measured using the Eysenck Personality 

Questionnaire (EPQ), short version consisting of 12 questions (Eysenck, 

1958). The items were measured on a four point scale ranging from Al-

most never, Quite seldom, Quite almost to Almost always.  

The Hospital Anxiety and Depression Scale (HADS) were used as out-

come, and consist of 14 questions. (Zigmond & Snaith, 1983). The items 

were measured on a four-point scale where respondents were asked to 

assess the degree to which they experience the various statements. 

4.12.3 Status of the project 

Data collection will be completed in January 2014. The first paper on 

working hours, work factors and mental distress will be submitted in 

October 2013.  
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4.13 Shiftwork, sleep and pain 

 Members of project group:  

Dagfinn Matre (dagfinn@stami.no), Kristian Bernhard Nilsen 

(kristian.b.nilsen@ntnu.no), Jenny-Anne S. Lie (jasl@stami.no), Morten 

Wærsted (mwa@stami.no), Stein Knardahl (skn@stami.no), and one 

PhD student, National institute of occupational health, Oslo, Norway; 

Li Hu (huli@swu.edu.cn), Southwest University, Chongqing, China; 

Mikko Härmä (Mikko.Harma@ttl.fi), Finnish Institute of Occupational 

Health, Finland;  

Trond Sand (trond.sand@ntnu.no), Norwegian University of Science 

and Technology, Trondheim, Norway;  

Bjørn Bjorvatn (bjorn.bjorvatn@isf.uib.no), Norwegian Competence 

Center for Sleep Disorders, Haukeland University Hospital, Bergen, 

Norway.  

 Institute and country:  

National institute of occupational health, Oslo, Norway. 

 Contact person and contact information:  

Project manager Dagfinn Matre (dagfinn@stami.no) or Kristian 

Bernhard Nilsen (kristian.b.nilsen@ntnu.no). 

 Weblink:  

www.stami.no 

 

4.13.1 Aim 

Pain is one of several negative health effects following shift work. A key 

challenge in understanding associations between shift work and pain is 

the time frame between exposure and effect, which is largely unknown 

(e.g., are hours, days, months or years of exposure needed?). Another 

challenge is to understand the mechanisms by which shift work sensitize 

the pain system. This is necessary in order to prevent and reduce shift-

work related musculoskeletal pain.  

The principal objectives of the present project are to determine i) if 

shift-work increases the sensitivity of the pain system, and ii) the time 

lag by which shift-work increases clinical musculoskeletal pain. 

4.13.2 Method 

The 5-year project started January 2012. It consists of two main parts, 

an experimental part and an epidemiological part.  
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Experimental study: By applying painful test stimuli in the laboratory 

in an experimental design under strictly controlled conditions, it is pos-

sible to understand mechanisms. 25 volunteers and 25 shift-working 

nurses participate in two cross-over lab studies with two conditions: 

normal sleep vs. sleep restriction. The subjects are their own controls. 

The sensitivity of the pain system is measured by psychophysical and 

electrophysiological (EEG) measures.  

Field study: 120 shift-working nurses with musculoskeletal pain and 

120 without pain participate. Daily reports of sleep and health com-

plaints are accessed via smartphone over a full shift cycle. In this way we 

are able to investigate the time frame from exposure to effect in detail. 

An initial screening questionnaire will assess relevant psychosocial and 

mechanical exposure variables at baseline. In a sub-group, blood sam-

ples will be drawn to allow analysis of neuroimmunological factors rele-

vant for pain. 

4.13.3 Status of the project 

The first experimental study (volunteers) is completed. Results show 

that two nights with 50% sleep restriction leads to increased sensitivity 

to mechanical and heat pain, and enhanced amplitude of event-related 

potentials (recorded by EEG), as an objective correlate of pain. Data collec-

tion of the second experimental study (nurses) started January 2013 and 

is about 2/3 complete. Data collection of the epidemiological part starts 

January 2015. A 3-year PhD-student starts on the project in January 2014. 

4.13.4 Perspectives 

The proposed project is relevant for several occupational branches prac-

ticing shift-work. Benefits may be 1) better assessment of risk factors for 

development of chronic pain, 2) knowledge for the planning of shifts 

schedules less harmful to health, 3) a potential for reducing sick leave. 
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4.14 The Finnair Health study 

 Institute and country:  

The Finnish Institute of Occupational Health, Finland. 

 Coordinators/contacts:  

Mikko Härmä (mikko.harma@ttl.fi), Sampsa Puttonen 

(sampsa.puttonen@ttl.fi) and Päivi Vanttola (paivi.vanttoal@ttl.fi) 

from the Finnish Institute of Occupational Health (FIOH);  

Markku Peltonen (markku.peltonen@thl.fi) and Jaana Lindström 

(jaana.lindstom@thl.fi) from the National Institute of Health and 

Welfare, Finland; Katriina Viitasalo (katriina.viitasalo@finnair.com) 

from the Finnair Occupational Health Services, Finland. 

 Contact person:  

associate professor, Sampsa Puttonen, FIOH. 

 Weblink:  

http://www.thl.fi/fi_FI/web/fi/hanke?id=28010 

4.14.1 Objective 

To assess the risk for type 2 diabetes (T2D) and cardiovascular disease 

(CVD) among employees of a Finnish airline; to study the association of shift 

work with T2D and to test the feasibility of risk screening in occupational 

health care setting; The field study of the cohort: To develop and validate 

the most used shift work sleep disorder (SWD) screening questions and to 

develop the diagnostics of SWD in occupational health services. 

4.14.2 Years of edition 

Baseline data collection took place in 2006–2008 and the follow-up 

2009–2010. The next follow-ups have not been scheduled. Field data 

collection took place in 2012–2013. 

4.14.3 Population 

In baseline each year one fifth of Finnair employees who are predomi-

nantly (over 95%) white Finns are invited for a check-up. The participa-

tion rates by age categories for men and women were 40% and 60% 

(<35 years), 50% and 60% (35–44 years), 57% and 68% (45–54 years), 

and 56% and 62% (≥55 years), respectively. Of all participants 36% 

were regular day workers, 35% nonflight shift workers, and 29% in-
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flight workers, in the target group these per cents were 33%, 39%, and 

28% respectively. 

4.14.4 Method 

Altogether 4,169 employees were invited for a health check-up in years 

2006 to 2008 and 2,312 participated in this study. The check-up includ-

ed physical examinations, questionnaires on working hours, sleep, and 

lifestyle, diabetes risk score FINDRISC, and blood tests. Lifestyle counsel-

ing was offered for those with increased T2D risk. Participants with the 

data of fasting glucose (n =2,237) were invited to the follow-up in 2009–

2010 in which 1,485 (66%) participated. The field study of the cohort: 

Volunteers were assessed with a 6-item questionnaire on symptoms of 

insomnia and tiredness while working different shifts and after two 

weeks on holiday, and 44 workers were recruited. 22 of them belonged 

to SWD group (77.3% men, average age 41.2 years) and 9 to control 

group (77.8% men, average age 47.9 years). Subjective sleep was meas-

ured using questionnaires and a 3-week sleep diary. Objective variables 

were collected using an actigraph during a three week period and psy-

chomotor vigilance test (PVT) and a wireless 1-channel system record-

ing sleep EEG from the forehead in connection with two morning shifts, 

two night shifts and two days off. In addition measurements included 

blood tests. 

4.14.5 Topics and variables considered 

The data includes variables of sleep, shift work sleep disorder, health, 

stress, working hours, work type, work stress, fatigue, t2d risk factors, 

among others. In addition the field study of the cohort includes variables 

of sleepiness and alertness. 

4.14.6 Studies using the database 

 Shift work sleep disorder (SWD) field study (2012–2013). 

Collaborative study of the FIOH, the National Institute of Health and 

Welfare, and Finnair Health Services.  

 Screening and preventing of T2D through the agency of occupational 

health care: Nutrition and Shift work. A Collaborative study of the 

FIOH, the National Institute of Health and Welfare, and Finnair Health 

Services (2012–2013). 
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4.15 Work stress and sleep in shift working nurses 

 Members of project group:  

Sampsa Puttonen, Mikko Härmä, Mikael Sallinen, Christer Hublin, 

Jussi Virkkala, Ritva Akila, Kati Karhula, Virpi Kalakoski, Harri 

Lindholm, Ari Hirvonen from the Finnish Institute of Occupational 

Health (FIOH);  

Tiina Paunio, National Institute for Health and Welfare and FIOH. 

Jussi Vahtera, FIOH and University of Turku;  

Mika Kivimäki, FIOH and University College London. 

 Contact person and contact information:  

Project manager Sampsa Puttonen, Development of Work and 

Organizations, Finnish Institute of Occupational Health. 

sampsa.puttonen@ttl.fi +358 43 8246254. 

 Weblink: 

http://www.ttl.fi/fi/tutkimus/hankkeet/ 

tyostressi_ja_uni_hoitotyossa/Sivut/default.aspx 

4.15.1 Aim 

Night shift work is highly prevalent and work shifts are often irregular in 

nursing work. In addition, personnel often suffer from work-related 

stress, which increases, sleep problems and the risk of cardiovascular 

diseases. The study tests the hypothesis that a long-term exposure to 

high psychosocial demands at work leads to altered cognitive function-

ing, high physiological load and poor adaptation to circadian stress 

through negative influences on sleep. In addition, we attempt to identify 

psychosocial and circadian stressors that are associated with impaired 

sleep and recovery in female nurses.  

4.15.2 Method 

The project included a laboratory study to measure cognitive functions 

and stress regulation and a three-week field study to measure sleep 

(sleep log, actigraphy), perceived and physiological stress (stress bi-

omarkers and HRV), and recovery processes. The study subjects com-

prised 99 shift-working, female health care professionals who took part 

in the Finnish Public Sector Study in 2008, in which participants and the 

other employees of the ward ranked their level of job strain as either the 

highest or lowest quartile in Karasek’s job strain model. The data collec-

tion was completed in 2011. 

mailto:sampsa.puttonen@ttl.fi
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4.15.3 Status of the project 

We are currently reporting the main results of the study. 

Publications 

 Jukka S. Alasaari J.S., Lagus, M., Toivola, A., Ollila, H., Kivimäki, M., 

Vahtera, J. Härmä M., Puttonen S., J., Paunio, T. (2012) Environmental 

Stress Affects DNA Methylation of a CpG rich promoter region of 

Serotonin Transporter Gene in a Nurse Cohort. PlosOne, 7(9):e45813. 

 Karhula, K., Härmä, M., Sallinen, M., Hublin, C., Kivimäki, M., Vahtera, J., 

Puttonen, S. (2013). Job Strain, Sleep and Alertness in Shift Working 

Health Care Professionals – a Field Study. Industrial Health, 51, 406–416. 

 Sulkava S, Ollila HM, Ahola K, Partonen T, Viitasalo K, Kettunen J, 

Lappalainen M, Kivimäki M, Vahtera J, Lindström J, Härmä M, 

Puttonen S, Salomaa V, Paunio T. (2013, Epub ahead of print). 

Genome-wide scan of job-related exhaustion with three replication 

studies implicate a susceptibility variant at the UST gene locus. 

Human Molecular Genetics,15;22(16):3363–72. 

 Karhula, K., Härmä, M., Sallinen, M., Hublin, C., Virkkala, J., Kivimäki, 

M., Vahtera, J., Puttonen, S. (2103). Association of job strain with 

working hours, shift-dependent perceived work load, sleepiness and 

recovery. Ergonomics. Epub ahead of print. 
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4.16 Sleepiness and stress among long-haul truck 
drivers 

 Project members:  

Mikael Sallinen, Finnish Institute of Occupational Health and 

University of Jyväskylä; 

Mia Pylkkönen, Finnish Institute of Occupational Health and 

2University of Jyväskylä; 

Pia Forsman, University of Helsinki; 

Edward Haegström, University of Helsinki; 

Axi Holmström, University of Helsinki; 

Christer Hublin, Finnish Institute of Occupational Health; 

Pertti Mutanen, Finnish Institute of Occupational Health; 

Jussi Onninen, Finnish Institute of Occupational Health; 

Paruthi Paradhapan, Tampere University of Technology; 

Sampsa Puttonen, Finnish Institute of Occupational Health; 

Sihvola Maria, Finnish Institute of Occupational Health; 

Mika Tarvainen, University of Eastern Finland; 

Jari Viik, Tampere University of Technology. 

 Institute and country:  

Finnish Institute of Occupational Health, Helsinki, and University of 

Jyväskylä, Finland. 

 Coordinators/contacts:  

Project manager Mikael Sallinen, Finnish Institute of Occupational 

Health and University of Jyväskylä, Finland. Email address: 

Mikael.sallinen@ttl.fi  

4.16.1 Aim 

The study examined professional drivers’ sleepiness and stress in differ-

ent types (morning, day/evening, night) of shifts, the factors underlying 

the phenomena, and the relationship between the phenomena and driv-

ing style. Furthermore, an attempt was made to evaluate the effective-

ness of a brief, one-time educational intervention designed to improve 

driver alertness on different shifts.  

4.16.2 Method 

Fifty-two long-haul truck drivers (mean age 38.1 years) from four medi-

um-sized domestic haulage companies volunteered to the field study 

conducted as a randomised controlled trial. Four to five months before 
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and after the intervention all drivers underwent a 2-week measurement 

phase including subjective and objective measurements of sleepiness 

and stress at the wheel, sleep, alertness management behaviours, and 

vehicle-related parameters. Thirty-two drivers allocated to an interven-

tion group received 3.5-hour educational intervention followed by a 4–

5-month monitoring period. The remaining 20 drivers allocated to a 

control group continued working as usual.  

4.16.3 Status of the project 

Data collection completed. Scientific reporting going on.  

4.16.4 Perspectives 

The perspective of this study is to answer the following two questions: 

1) To what extent do long-haul truck drivers show sleepiness and stress 

on different shifts and which are the most significant work- and individ-

ual factors underlying these phenomena. 2) Is it possible to reduce long-

haul truck drivers’ sleepiness through a feasible, half-day fatigue man-

agement training program. As sleepiness and stress are both recorded 

with various methods and at a high sampling rate while driving the data 

will provide a comprehensive picture of the situation on the ground. In 

addition, the project will provide an answer to the question of whether a 

single fatigue management training session is a sufficient sleepiness 

countermeasure in this group of workers.  
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4.17 Well-being at work among airline pilots 

 Project members:  

Prof. Mikael Sallinen, Prof. Mikko Härmä and Dr. Sampsa Puttonen 

from the Finnish Institute of Occupational Health, Finland;  

Markku Malmipuro (Vice President, Flight Operations), Pia Vuorio (HR 

Director, Operations Division) and Kimmo Ketola (Director, Finnair 

Health Services) from Finnair;  

Göran Keclund and Torbjörn Åkerstedt from Institute of Stress 

Research, University of Stockholm, Sweden. 

 Institute and country:  

Finnish Institute of Occupational Health, Finland. 

Finnair, Finland. 

 

 Contact person and contact information: 

Prof. Mikael Sallinen (Mikael.Sallinen@ttl.fi) or  

Prof. Mikko Härmä (Mikko.Harma@ttl.fi) 

Working Hours, Alertness and Professional Traffic 

Development of Work and Organizations 

Finnish Institute of Occupational Health (FIOH) 

Topeliuksenkatu 41 a A, 00250 Helsinki. 

4.17.1 Aim 

The main aims of this study on airline pilots are: a) to find out the most 

critical underlying factors of well-being at work and b) to provide evi-

dence-based proposals for practical measures to enhance well-being at 

work. The aim of the first part, the questionnaire and register study, is to 

clarify the extent to which the characteristics of work arrangements, 

working hours and flight history are associated with well-being at work 

among the pilots. The aim of the field study is to examine the build-up of 

workload and recovery over a long period of time (2 months) among the 

pilots in relation to specific flight arrangements (e.g., the number of 

flights, time-on-task during the flights, arrangements for recovery, staff-

ing during the flights). Both of these aims are studied in three groups of 

pilots: a) those who have intercontinental flights only, b) those who have 

European flights only, and c) those who have both intercontinental and 

European flights. The second aim of the field study is to improve the 

validity of modeling methods used to predict alertness levels on the job.  

mailto:Mikael.Sallinen@ttl.fi
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4.17.2 Method 

A web-based questionnaire on well-being, working hours and health, 

developed by the Finnair Health Care Services in co-operation with the 

Finnish Institute of Occupational Health (FIOH) and the Institute of 

Health and Welfare will be sent to all airline pilots of Finnair. A part of 

the pilots have responded the same questionnaire earlier, enabling us to 

do individual-level follow-up. The individual-level flight data, as well as 

sickness absence data from the period of 2005–2013 will be retrieved 

from the company records to link the specific exposure information on 

the number and type of flights and the characteristics of working hours 

to the earlier (small samples in 2006–2008 and 2009–2010) and new 

(2013, all airline pilots) questionnaire data. All questionnaire data will 

be analyzed separately for pilots flying intercontinental, European, and 

both intercontinental and European flights. Well-being at work will be 

studied in more detail in the field study. The study will include 2–3 

groups of 20–30 airline pilots. In case of 2 group design, one group of 

pilots will fly intercontinental flights only and the other either European 

flights only or both intercontinental and European flights. In case of 3 

group design, the study will include pilots flying intercontinental flights 

only, European flights only and both intercontinental and European 

flights. The field methodology will include diary methods tailored for 

different routes including e.g. NASA-TLX and KSS, as well as actigraph 

and HRV recordings in subgroups. The data collected with the KSS will 

be used to improve the validity of modeling methods used to predict 

alertness levels on the job. 

4.17.3 News value 

The results on the role of different work and flight arrangements as well 

as fatigue management behaviors in well-being at work will be utilized 

when selecting the best interventions and practices for improving the 

situation among the pilots. The flight-specific data will be used to opti-

mize recovery opportunities during the most challenging routes. Work-

load and alertness modeling data will be utilized together with Stock-

holm University to improve alertness and work load prediction. The 

result will also be useful when evaluating and enhancing the work-

leisure balance on specific flight routes and work schedules.  

4.17.4 Status of the project 

The project will start at the end of 2013.  
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4.18 Working Hours in the Public Sector (WHPS) 

 Members of project group:  

Mikko Härmä (Mikko.Harma@ttl.fi), Tarja Hakola, Aki Koskinen, 

Tuula Oksanen, Jaana Pentti, Sampsa Puttonen, Paula Salo, Annina 

Ropponen, Mikael Sallinen and Päivi Vanttola from the Finnish 

Institute of Occupational Health;  

Jouko Nätti from the University of Tampere;  

Jussi Vahtera from the Finnish Institute of Occupational Health and 

University of Turku;  

Mika Kivimäki from the Finnish Institute of Occupational Health and 

University College London.  

 Institute and country: 

Finnish Institute of Occupational Health, Finland. 

Contact person and contact information: 

Professor Mikko Härmä. 

 Weblink: 

http://www.ttl.fi/fi/tutkimus/hankkeet/ 

tyoaikojen_kehittaminen_kunta_alalla/sivut/default.aspx  

4.18.1 Aim 

There is a need to develop evidence-based methods for practice to eval-

uate and implement shift ergonomics in private and public companies 

world-wide. Epidemiologic evidence on the effects of night and shift 

work on health is still often inconsistent. Exposure assessment in large 

epidemiological studies on working hours has mostly been based on 

self-reported and nominal scale data prone to recall bias and other 

measurement error offering limited possibilities for analyses. The main 

aim of the current project is to develop working hours in the public sec-

tor of Finland. The specific aims of the project are: 

 

 to develop objective methods for the evaluation of the characteristics 

of working hours in the public sector 

 to bring objective working hour data to the Finnish Public Sector 

(FPS) study  

 to study the effects of working hours on work stress, health and 

wellbeing using the new data base established by the current study. 

mailto:Mikko.Harma@ttl.fi
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4.18.2 Method 

Objective daily working hour data (used for payroll ) from 2008 for-

wards will be added to the Finnish Public Sector study, an on-going pro-

spective study including biannual questionnaires on work, health and 

well-being for about 50,000 persons and wide employer and register 

databases of about 150,000 workers. The working hours will be re-

trieved from the company-based shift scheduling programme (Titania) 

that is used in the whole public sector of Finland for payroll and includ-

ing both the planned and realized working hours and shift preferences. 

Epidemiological data on working hour exposure is averaged for each 

year to calculate 32 individual working hour characteristics under the 

following dimensions: 1. length of the working hours (8 items related to 

the average weekly working hours and the length of individual shifts), 2. 

Consecutive working days (4 items), 3. shift work (6 items, % of different 

shifts), 4. recovery between shifts (4 items), 5. social aspects of working 

hours (3 items), 6. variability of working hours (3 items), 7. predictability 

of working hours and 8. worktime control (shift wishes, 3 items).  

4.18.3 News value 

The project will improve the methodology for exposure assessment in 

epidemiological studies. Secondly, the project will support the develop-

ment of the evaluation of working hour characteristics in shift schedul-

ing softwares used in the public sector of Finland. The project will also 

support the management and planning of working hours in the public 

sector by providing detailed bi-annual feedback on the change and char-

acteristics of working hours in the different hospitals and towns of the 

public sector of Finland. 

The project will create a new prospective dataset to study the associ-

ations, as well as natural and experimental interventions on the effects 

of working hours on different health measures (e.g. sleep, subjective 

health, temporary and permanent sick leave, morbidity, use of medica-

tion, accidents, participation into working life etc.) 

4.18.4 Status of the project 

Specific guidelines for shift ergonomics to be used in the objective (au-

tomatic) evaluation of shift ergonomics has been finished. Based on the 

co-operation with CGI, the evaluation tools will be implemented to the 

new shift scheduling versions of Titania.  
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The current data on the working hours, retrieved from Titania and 

based on the pilot-project in Helsinki City includes 20 wards of Social 

Services and Health Department, n=1,923 of which 12% are male and 

88% female employees with mean age 38 years (SD 13) who have 

worked at least one work shift within the study period 2008–2012. The 

number of employees with data (at least one work shift) for each con-

secutive year 2008–2012 is 230. The proportion of part-time work var-

ies from 20% year 2008 to 25% in 2012. Based on the preliminary re-

sults, the developed method using the 8 different dimensions of working 

hours can be used for multidimensional and accurate estimation of shift 

work exposure. The method itself is reliable but the individual character-

istics of working hours should be combined cautiously. The further anal-

yses of this current data (pilot-project) are underway at October 2013. 

Data collection of the daily working hours has started from the dif-

ferent towns and hospitals belonging to the Finnish Public Sector study 

from 2008 onwards.  
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4.19 Can night shift-work shift epigenetic patterns? 

 Project members:  

Johnni Hansen,1 Richard Stewens,2 Yong Zhu,3 Anne Tjønneland.1  

 Institute and country:  
1Danish Cancer Society Research Centre, Copenhagen, Denmark; 
2University of Connecticut Health Center, Farmington, CT, USA; 
3Yale University, New Haven, CT, USA. 

 Coordinators/contacts:  

Johnni Hansen (johnni@cancer.dk). 

4.19.1 Aim 

It has been hypothesized that light-at-night (LAN) in modern societies 

might be partially responsible for the elevated risk of breast cancer ob-

served in industrialized nations, and night shift-work is regarded as the 

most extreme form of LAN exposure. It has been demonstrated that both 

genetic variants and methylation changes in circadian genes predispose 

individuals to breast cancer. However, whether shift work may contrib-

ute to epigenetic changes is still an unanswered question. The aim is 

study association between long term night work and global and locus-

specific methylation changes. 

4.19.2 Material and methods 

The parent study is a Danish prospective cohort (“Diet, Cancer and 

Health) , which was established between 1993 and 1997 with the main 

purpose of studying the role of diet and cancer. Participants were all 

born in Denmark, free of any cancer and aged between 50 and 64 years 

at time of invitation (today between 65 and 79 years old). A total of 

29,824 women completed a self-administrated questionnaire. These 

women were examined in order to obtain anthropometrical measures, 

and gave biological samples , including blood. The questionnaire includ-

ed questions on food consumption, micronutrients (e.g. folate intake), 

other lifestyle factors (e.g. alcohol drinking, sun exposure, physical activ-

ity, and medical anamnesis) and reproductive factors. Based on individ-

ual linkage, information on the entire employment history on a company 

level is obtained from the Supplementary Pension Fund database, which 

covers information on all employments in Denmark since 1964. Infor-

mation on individual working time is assess from constructed Job Expo-

sure matrix (JEM), based on interviews of lifetime occupational history, 
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including working time schedule for each job, with over 2,000 randomly 

selected employees, will be applied to the individual records. 

A total of 300 subjects with no history of night- work and 300 with 

long-term (10+ years) work, respectively, will be selected from the co-

hort. These participants have archived blood samples available, which 

will be used for DNA extraction and subsequent epigenetic analysis, in 

order to determine the impact of shift work exposure on global DNA 

methylation, as well as methylation in the promoter regions of the core 

circadian genes.  

4.19.3 Status of the project 

The study is on-going and will end in June 2016. 

4.19.4 Perspectives 

Considering that millions of women worldwide are being exposed to ill-

timed light, particularly through non-day work, there exists an urgent 

need to systematically study the possible biological impact of night-

work, including the epigenetic consequences of this exposure. 
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4.20 Non-day time work and risk of selected cancers 
in Nordic men and women 

 Project members:  

Johnni Hansen,1 Kristina Kjærheim,2 Jan Ivar Martinsen,2 Elisabete 

Weiderpass,2,3 Pär Sparén,3 Laufey Tryggvadottir,4 Elsebeth Lynge,5 

Eero Pukkala.6,7  

 Institute and country:  
1Danish Cancer Society Research Centre, Copenhagen, Denmark; 
2Cancer Registry of Norway, Oslo, Norway; 
3Karolinska Institute, Stockholm, Sweden; 
4Icelandic Cancer Registry, Reykjavik, Iceland; 
5University of Copenhagen, Denmark; 

 
6Finnish Cancer Registry, Institute for Statistical and Epidemiological 

Cancer Research, Helsinki, Finland; 
7School of Public Health, University of Tampere, Tampere, Finland. 

 Coordinators/contacts:  

Johnni Hansen (johnni@cancer.dk). 

4.20.1 Aim 

Whereas almost 20 epidemiological studies have reported on non-day 

work and breast cancer, there has only been published a few studies 

concerning the other cancers which has been hypothesized as associated 

with non-day work (e.g. prostate, colon, rectal, lung, skin, melanomas, 

endometrium, ovary, non-Hodgkin’s and others). It is the aim of the pre-

sent study to test the association between non-day time-work and se-

lected other cancers than breast cancer based on Nordic linkage data. 

The relative risk of breast cancer will also be evaluated and regarded as 

a validation of the data linkage. 

4.20.2 Material and methods 

Bases on census data from Denmark, Finland, Iceland, Norway, and Swe-

den, a cohort of all 15 million work active persons aged 30–64 years, is 

established, including information on job-title. Follow-up for cancer 

morbidity is based on data from the five respective cancer registries and 

is from census until 2005. A Job Exposure Matrix (SIR) on shiftwork time 

is applied to the cohort. Standardized incidence ratios based on five-year 

age group and calendar periods are calculated. 
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4.20.3 Status of the project 

The study has stated and will end in late 2014. 

4.20.4 Perspectives 

About 20% of the population work non-day time, but only few studies 

have evaluated the association with other cancers than breast cancer. This 

study will estimate relative risk for non-day work and major cancer sites.  
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4.21 Non-day time work and risk of breast cancer in 
other women than nurses – A nested Danish 
case-control study 

 Project members:  

Johnni Hansen. 

 Institute and country:  

Danish Cancer Society Research Centre, Copenhagen, Denmark. 

 Coordinators/contacts:  

Johnni Hansen (johnni@cancer.dk). 

4.21.1 Aim 

There is sufficient evidence in experimental animals that exposure to 

light during the daily dark period (biological night) is carcinogenic. 

There is emerging, though limited evidence, that night-work may in-

crease the breast cancer in females. The majority of recent epidemiolog-

ical studies on non-day work and breast cancer have been bases on rela-

tively crude assessment of non-day work, and many studies have fo-

cused on nurses only. It is the aim of the present study to test the 

association between different types of non-day work (e.g. forward and 

back ward rotation, evening shifts, overnight shifts), including the modi-

fication from duration and cumulative number of shifts, timing of shifts 

(before and after fist child birth), and chronotype, etc. 

4.21.2 Material and method 

It is a cases-control study nested within the cohort of employed Danish 

women born after 1930. Information on employed women is obtained 

from the Supplementary Pension Fund database, which cover infor-

mation on all employments in Denmark since 1964. Information on 

working as a nurse is obtained from the Danish Nurses Association 

where over 95% of all Danish nurses are members. This group is exclud-

ed from the cohort of employees. Cases of histologically confirmed 

breast cancer are retrieved from the Danish Cancer Society. Controls 

(1:4) are selected at random form the female cohort of non-nurse em-

ployees. Information on detailed working time is obtained from each 

held job by telephone interviews. The same occur for all potential con-

founders (e.g. reproductive history, alcohol consumption, physical activi-

ty, and use of sex hormones). 
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4.21.3 Status of the project 

Results are ready for submission to a scientific journal. 

4.21.4 Perspectives 

Most epidemiologic studies on non-day time work have crude an unspe-

cific assessment of the working time, and some studies have incomplete 

assessment of potential confounder and potential individual susceptibil-

ity (chronotype). The present study of non-nurses attempts to limit 

these potential problems.  
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4.22 Non-day time work and risk of selected cancers in 
Danish men and women – A series of nested case-
control studies nested in a prospective cohort 

 Project members:  

Johnni Hansen,1 Richard Stewens,2 Yong Zhu,3 Christina Lassen,1 

Anne Tjønneland.1  

 Institute and country:  
1Danish Cancer Society Research Centre, Copenhagen, Denmark; 
2University of Connecticut Health Center, Farmington, CT, USA; 
3Yale University, New Haven, CT, USA. 

 Coordinators/contacts:  

Johnni Hansen (johnni@cancer.dk). 

4.22.1 Aim 

There is emerging evidence that non-day work may increase female 

breast cancer risk. Thus, a positive association has been indicated in the 

majority of published studies on this topic. The hypothesis of non-day 

work and cancer risk does also include other major cancer in both men 

and women (e.g. prostate, colon, rectum, lung, skin, melanomas, ovary, 

endometrium, non-Hodgkin’s and others), but only few epidemiological 

studies exist on the sites. It is the aim of the present study to test the 

association between non-day work and these cancers. 

4.22.2 Material and methods 

A Danish prospective cohort (“Diet, Cancer and Health”) was established 

between 1993 and 1997 with the main purpose of studying the role of 

diet in cancer. Participants were all born in Denmark, were free of any 

cancer and aged between 50 and 64 years at time of invitation. A total of 

57,053 participants (including 52.2% women and 47% men) accepted 

the invitation and completed a self-administrated questionnaire includ-

ing information on potential causes of cancer, including some occupa-

tional exposures. These study participants were examined in order to 

obtain anthropometrical measures, and gave biological samples. Infor-

mation on the entire employment history on a company level is obtained 

from the Supplementary Pension Fund database, which cover infor-

mation on all employments in Denmark since 1964. Information on indi-

vidual working time was, however, not obtained. In order to assess this 
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information a constructed Job Exposure matrix (JEM), based on inter-

views of lifetime occupational history, including working time schedule 

for each job, with over 2,000 randomly selected employees, will be ap-

plied. Cases of histologically confirmed cancers are retrieved from the 

Danish Cancer Society. Controls (1:5) are selected at random form the 

cohort and matched on sex, vital status and birth year (incidence densi-

ty). Information on vital status and current address is obtained from the 

Central Person Registry. Information on all potential confounders is 

available from baseline questionnaire. Information on detailed working 

time and diurnal preference will be obtained from study subjects who 

are assessed with probable non-day work based on the JEM. 

4.22.3 Status of the project 

The study has stated and will end in 2015. 

4.22.4 Perspectives 

About 20% of the population work non-day time, but only few studies 

have evaluated the association with other cancers than breast cancer. This 

study will estimate relative risk for non-day work and major cancer sites.  
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4.23 Risk of colo-rectal and prostate cancer in Danish 
men employed in the military – A nested case-
control study 

 Project members:  

Johnni Hansen; Christina Funch Lassen. 

 Institute and country:  

Danish Cancer Society Research Centre, Copenhagen, Denmark. 

 Coordinators/contacts:  

Johnni Hansen (johnni@cancer.dk). 

4.23.1 Aim 

It has been hypothized that non-day work may increase the risk of pros-

tate and colo-rectal cancer. Further, there is sufficient evidence in exper-

imental animals that exposure to light during the daily dark period (bio-

logical night) is carcinogenic. There are, however, only few epidemiolog-

ical studies which have tested this hypothesis. It is the aim of the present 

study to test the association between non-day work and these cancers in 

men, including the modification effect from duration and cumulative 

number of shifts, number of consecutive shifts and chronotype. 

4.23.2 Material and method 

A cohort of all employed in the Danish military since 1964 has been es-

tablished from the files of the Supplementary Pension Fund database, 

which cover information on all employments in Denmark since 1964. 

Cases of histologically confirmed colon and rectum, and prostate cancer 

are retrieved from the Danish Cancer Society. Age and sex matched con-

trols (1:10) are selected at random form the military cohort (incidence 

density). Information on potential confounders and lifetime working 

time schedules is obtained by a questionnaire, and partly by telephone 

interviews.  

4.23.3 Status of the project 

Results are ready for submission to a scientific journal. 

mailto:johnni@cancer.dk
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4.23.4 Perspectives 

Prostate and colorectal cancer are among the most frequent cancer in 

men and both has been hypnotizes as associated with non-day time 

work. Further, little is known about men with non-day time work and 

risk of these cancers.  
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4.24 Non-day time work and risk of Parkison’s 
disease – A nested Danish case-control study 

 Project members:  

Johnni Hansen,1 Eva Schernhammer,2 Christina Lassen2 & Beate Ritz.3 

 Institute and country:  
1Danish Cancer Society Research Centre, Copenhagen, Denmark; 
2Harvard University, Boston, MA, USA; 
3University of Califonia Los Angeles, CA, USA. 

 Coordinators/contacts:  

Johnni Hansen (johnni@cancer.dk) & Eva Schernhammer. 

4.24.1 Background and Aim 

Oxidative stress has been implicated in Parkinson’s Disease (PD) patho-

genesis. Melatonin is a potent antioxidant which has been hypothesized 

to be beneficial in the prevention and treatment of PD. Working during 

the night involves exposure to light-at-night which decreses the norml 

nocturnal melatonin production. Previous epidemiological studies have 

shown that working rotating night shifts was associated both with a 

higher risk of cancer as well as a lower risk of PD. Further, working non-

daytime disrupts a range of normal physiological rhythms and has wide 

impacts on shift workers. Physical or emotional stress, depending on its 

nature and magnitude, could either be neuroprotective or detrimental to 

dopaminergic neurons. The aim of this specific analysis is to examine 

whether a history of night work is linked to the risk of developing PD.  

4.24.2 Material and methods 

All about 17,500 cases of PD have been retrieved from the National Hos-

pital Registry (1984–2009). For each PD patient five control subjects 

matched on year of birth and gender are randomly selected from the 

Danish Central Population Register, using incidence density sampling. A 

subpopulation of about 2,000 cases and 2,000 controls have been inter-

viewed about the entire individual work history, including information 

on shift schedules in each job, in addition to information on known and 

potential confounders, e.g. tobacco smoking.  
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4.24.3 Status of the project 

Results will submitted to a scientific journal by the end of 2013. 

4.24.4 Perspectives 

The causes of Parkinson’s disease remains almost unknown, and the 

association with non-daytime work has only been investigated in one 

previous study. 
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4.25 In the Middle of the Night – shift work and 
circadian disruption 

 Project members:  

Anne Helene Garde (ahg@nrcwe.dk) and Jesper Kristiansen 

(jkr@nrcwe.dk), The National Research Centre for the Working 

Environment; 

Marie Aarrebo Jensen (maa@nrcwe.dk), Åse Marie Hansen 

(asemarie.hansen@sund.ku.dk) and Kirsten Nabe-Nielsen 

(nabe@sund.ku.dk), Dept. of Public Health, University of Copenhagen. 

 Institute and country:  

National Research Centre for the Working Environment and 

University of Copenhagen, Denmark. 

 Coordinators/contacts:  

Project manager Anne Helene Garde, National Research Centre for 

the Working Environment, Denmark. Email address: ahg@nrcwe.dk 

 Weblink to information about the survey: 

www.arbejdsmiljoforskning.dk/midtomnatten  

(project description in Danish).  

4.25.1 Aim 

The causality between shift work and increased risk of certain diseases 

is, heavily debated in the public as well as in the scientific community, 

and is yet unsettled. This is also true for the role of specific shift work 

schedules e.g. the number of consecutive nights in a schedule. So in spite 

of a rather comprehensive scientific literature on this subject, studies 

with focus on the potential mechanisms linking specific shift work 

schedules and disease are needed. The overall purpose is to study the 

effect of the number of consecutive night shifts on the risk of disease by 

evaluating three potential mechanisms: 1) sleep disturbances, 2) mela-

tonin suppression, and 3) circadian disruption. 

4.25.2 Method 

It is a three year project that started June 1st 2012. The study is designed as 

a cross-over intervention study, where approximately 85 participants are 

exposed to 3 different ways of organising night work: 2, 4, or 7 consecutive 

nights with a corresponding number of days for restitution. The study 

population consists of non-smoking police officers with shift work. All 

mailto:ahg@nrcwe.dk
mailto:jkr@nrcwe.dk
mailto:maa@nrcwe.dk
mailto:asemarie.hansen@sund.ku.dk
mailto:nabe@sund.ku.dk
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measures are done by self-monitoring by use of questionnaires, logbooks, 

saliva and urine samples, actigraphy, actiheart and actual work schedules. 

4.25.3 Status of the project 

Data collection started in March 2013 and will be completed in Novem-

ber 2013.  

4.25.4 Perspectives 

The perspective of this study is to answer the question: What is prefera-

ble? Many consecutive nights and thereby fewer turns of the circadian 

rhythm or few consecutive nights and thereby more turns of the circadi-

an rhythm? We know that shift work causes acute physiological re-

sponses, but we do not know to what extent these responses depend on 

the number of nights worked in a row. An important question is there-

fore, if there is an optimal way to organise night work, when this is inevi-

table. This project is unique because we will investigate the effect of the 

number of consecutive nights on acute physiological responses while the 

participants are in their natural environment. The results will add new 

knowledge on how short periods of night work affects the body com-

pared to longer periods and the possible mechanisms linking shift work 

and disease.  
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4.26 LUX@R. Night work, light at night, circadian 
disruption, and risk of breast cancer 

 Members of project group:  

Helene Tilma Vistisen (helvis@rm.dk) and Henrik A. Kolstad 

(henkol@rm.dk), Department of Occupational Medicine, Danish 

Ramazzini Centre, Aarhus University Hospital;  

Anne Helene Garde (ahg@nrcwe.dk), National Research Centre for 

the Working Environment; 

Peer Chistiansen (peechr@rm.dk), Dept. of Surgery P, Aarhus 

University Hospital;  

Åse Marie Hansen (asemarie.hansen@sund.ku.dk), Dept. of Public 

Health, Copenhagen Stress Research Centre, University of 

Copenhagen;  

Jens Peter Bonde (jpb@bbh.regionh.dk), Dept. of Occupational and 

Environmental Medicine, Bispebjerg University Hospital;  

Jens Christoffersen (jens.christoffersen@VELUX.com), VELUX. Jakob 

Markvart (jam@sbi.aau.dk), Danish Building Research Institute, 

Aalborg University. 

 Institute and country:  

Department of Occupational Medicine, Danish Ramazzini Centre, 

Aarhus University Hospital, Denmark.  

 Contact person and contact information: 

PhD-Student Helene Tilma Vistisen. Email Address: helvis@rm.dk 

 Weblink:  

www.luxar.dk (in Danish). 

4.26.1 Aim 

In 2007, the International Agency for Research on Cancer classified 

nightshift work that involves circadian disruption as probably carcino-

genic to humans, based partly on an increased risk of breast cancer 

among long-term nightshifts workers. Since then, several epidemiologic 

studies have examined this relation. Despite these efforts, confounding 

and bias regarding the exposure assessment cannot be eliminated and is 

a methodologic Achilles heel in the studies leading to persisting uncer-

tainty regarding causality. The main hypothesis linking night work with 

breast cancer is disruption of the nocturnal melatonin production. 

mailto:helvis@rm.dk
mailto:henkol@rm.dk
mailto:ahg@nrcwe.dk
mailto:peechr@rm.dk
mailto:asemarie.hansen@sund.ku.dk
mailto:jpb@bbh.regionh.dk
mailto:jens.christoffersen@VELUX.com
mailto:jam@sbi.aau.dk
mailto:helvis@rm.dk
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The aim of the project is to examine: 1) night work and the risk of 

breast cancer, 2) light at night and risk of breast cancer, and 3) the influ-

ence of night work and light at night on the circadian rhythm. 

4.26.2 Method 

The project started May 2011 and is scheduled to end July 2015. 

571 employees in occupations concerned with either outdoor work, 

indoor day work, and night work where recruited to a 7-day study peri-

od. The participant contributed with light exposure and activity 

measures for every minute, 24 hours a day for all 7 days, diary notes 2 

times a day for all 7 days, saliva samples every fourth hour on 1 working 

day and 1 day off, a single blood sample and a basic questionnaire. 

These data will be used to examine: a) the influence of night work 

and light at night on circadian disruption, and b) to form a JEM with in-

formation about light exposure to be used together with working hour 

information from the Danish Working Hour Database (DWHD) in analys-

ing light at night and risk of breast cancer. In the study on night shift work 

and risk of breast cancer, the exposure will be based solely on DWHD. 

4.26.3 Status of the project 

Data was collected from May 2012 to May 2013 and is currently being 

prepared and data from DWHD is ready for analysis. The protocol for the 

first paper is currently in preparation. 
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4.27 Shift Work and Health 

 Members of the project group: 

 Anne Helene Garde (ahg@nrcwe.dk), Pernille Hjarsbech 

(pmi@nrcwe.dk), and Reiner Rugulies (rer@nrcwe.dk) from the 

National Research Centre for the Working Environment; 

Åse Marie Hansen (asemarie.hansen@sund.ku.dk) Dept. of Public 

Health, Copenhagen Stress Research Centre, University of Copenhagen; 

Jens Peter Bonde (jpb@bbh.regionh.dk) and Kristian Tore Jørgensen 

(Kristian.Tore.Joergensen@regionh.dk), Dept. of Occupational and 

Environmental Medicine, Bispebjerg University Hospital; 

Henrik Kolstad (henkol@rm.dk), Department of Occupational Medicine, 

Danish Ramazzini Centre, Aarhus University Hospital, Denmark;  

Johnni Hansen (johnni@cancer.dk), Danish Cancer Society 

Research Center. 

 Institute and country:  

National Research Centre for the Working Environment, Denmark. 

 Coordinators/contacts:  

Senior Researcher Anne Helene Garde and researcher 

Pernille U. Hjarsbech. 

 Weblink to information about the survey:  

http://www.arbejdsmiljoforskning.dk/en/projekter/ 

skiftarbejde-og-helbred  

4.27.1 Aim 

The aim of this project is to strengthen the basis of the organization of 

shift work by investigating the impact of shift work on health. The pro-

ject consists of three sub-projects that examine: 1) Shift work and sick-

ness absence, 2) shift work and mental health and 3) night work and 

fetal death and pregnancy complications. 

4.27.2 Method 

The three subprojects are designed as prospective epidemiological stud-

ies using a study population of approximately 80,000 regional hospital 

employees, primarily health professionals. Shift work is measured by 

administrative data on working hours from the Danish Working Hour 

Database (DWHD). We operationalize shift work into three dimensions: 

1) Working hours that disrupts circadian rhythm, particularly night 

mailto:ahg@nrcwe.dk
mailto:pmi@nrcwe.dk
mailto:rer@nrcwe.dk
mailto:asemarie.hansen@sund.ku.dk
mailto:jpb@bbh.regionh.dk
mailto:Kristian.Tore.Joergensen@regionh.dk
mailto:henkol@rm.dk
mailto:johnni@cancer.dk
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work, 2) socially disrupting working hours, i.e. evening and weekend 

work and 3) working hours that compromise restitution, e.g. short time 

between two shifts. Outcomes are measured as: 1) sickness absence, by 

information from DWHD, 2) mental health problems, by linking DWHD 

to the Register of Medical Products Statistics, which contains infor-

mation on purchases of antidepressants, and to the Danish Psychiatric 

Central Research Register and 3) fetal death and pregnancy complica-

tions, by linking DWHD to the National Hospital Discharge Register and 

the Danish Medical Birth Register.  

4.27.3 Status of the project 

Data from DWHD is currently being prepared for analyses of shift work. 

The protocol for the first paper is in draft. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



5. Abstracts reflecting 
presentations at the 
workshop – databases 

5.1 Swedish Longitudinal Occupational Survey of 
Health (SLOSH) 

 Institute and country:  

Stress Research Institute, Stockholm University, Sweden 

 Coordinators/contacts:  

Principal Investigator: Professor Hugo Westerlund, 

hugo.westerlund@su.se;  

Data Manager: Constanze Leineweber, constanze.leineweber@su.se; 

Workshop attendees representing SLOSH: Philip Tucker, 

philip.tucker@su.se; Göran Kecklund goran.kecklund@su.se  

 Weblink:  

http://www.stressforskning.su.se/english/slosh 

5.1.1 Objective 

SLOSH study is a nationally representative longitudinal cohort survey 

with a focus on the association between work organization, work envi-

ronment and health. 

5.1.2 Years of edition 

Since the start in 2006 follow-ups were conducted every second year (to 

date, 2008, 2010 and 2012). Continued follow-ups are planned for every 

other year for many years to come. Linked register data on participants 

are available from 1987 to 2012, while register data on work places are 

available from 1986–2007. Up-dates of registry data are planned for 

2014 and beyond. 

mailto:hugo.westerlund@su.se
mailto:constanze.leineweber@su.se
mailto:philip.tucker@su.se
mailto:goran.kecklund@su.se
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5.1.3 Population 

All labour market sectors and occupations are represented, and the 

number of men and women is approximately equal. 

5.1.4 Method 

The SLOSH sample consists of all respondents to the Swedish Work En-

vironment Surveys (SWES) 2003 (n=9,212) and 2005 (n=9,703), form-

ing the main representative cohort of 18,915 individuals, plus those 

participants from the 2007 SWES living in Stockholm or Gothenburg 

areas (n=2,572). Thus, at present SLOSH contains information on 21,489 

respondents. Since the start in 2006 follow-ups were conducted every 

second year (to date, 2008, 2010 and 2012). The participants are fol-

lowed by means of a postal questionnaire of which there are two ver-

sions: one for those currently in gainful employment and one for those 

currently not in gainful employment. This means that participants are 

followed also after they have temporarily or permanently left work. The 

proportion of currently employed participants in the sample varies from 

86% in 2006 to 74% in 2012 and response rates vary between 65% and 

57%. In addition to questionnaire data, the database is linked to national 

registers, both prospectively and retrospectively for all respondents.  

5.1.5 Topics and variables considered 

SLOSH includes variables on work hours (detailed) and other aspects of 

work (e.g. type of work, psychosocial and physical work environment, 

work-time control, interference between work and private life, job satis-

faction, and intention to leave), health (e.g. self-rated health, diagnosed 

diseases, physical functioning, sleep, depression and sickness absence), 

social factors outside work (e.g. family structure, housing, education and 

subjective social status), and health behaviours (e.g. smoking and exer-

cise). The non-worker version substitutes the work section with questions 

about the respondents’ current life situation (retired, unemployed, study-

ing etc.) and related experiences, but is otherwise identical to the workers’ 

questionnaire. Register data is available for objective health measures (i.e. 

hospitalization, sickness absence, purchases of prescribed drugs, cancer, 

cardiac disease and death), as well factors such as education, employment 

and income. Registry data on work places contains information on e.g. size 

of work place, change in number of employees between years, and pro-

portion of employees with a certain educational levels.  
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5.1.6 Studies using the database 

 A prospective study of the association between shiftwork & 

prescription drug use (Tucker).  

 Light intake in relation to sleep problems, season and health (Lowden). 
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5.2 Work-Lipids-Fibrogen (WOLF) 

 Institute and country:  

Stress Research Institute, Stockholm University, Sweden (in 

collaboration with the former Working Environment Institute, the 

Institute of Environmental Health at Karolinska Institute and the 

Institute of Social Medicine in Sundbyberg). 

 Coordinators/contacts:  

Principal Investigators: Peter Westerholm, Work and Health, National 

Institute for Working Life; Lars Alfredsson, IMM – Institute of 

Environmental Medicine, Karolinska Institute; Anders Knutsson,  

IHV – Department of health sciences, Mid Sweden University;  

Göran Fahlén, IHV – Department of health sciences, Mid Sweden 

University; Hans Goine, IHV – Department of health sciences, Mid 

Sweden University; Maria Nordin, Occupational and Environmental 

Medicine, Department of Public Health and Clinical Medicine, Umeå 

University; Bernt Karlsson, Occupational and Environmental 

Medicine, Department of Public Health and Clinical Medicine, Umeå 

University; Eleonor Fransson, IMM – Institute of Environmental 

Medicine, Karolinska Institute; Töres Theorell, Stress Research 

Institute, Stockholm University; Hugo Westerlund, Stress Research 

Institute, Stockholm University; Torbjörn Åkerstedt, Stress Research 

Institute, Stockholm University. 

 Workshop attendees representing WOLF:  

o Philip Tucker, philip.tucker@su.se 

o Göran Kecklund goran.kecklund@su.se  

 Weblink: www.wolfstudy.se  

5.2.1 Objective 

To investigate working life and lifestyle effects on health – especially in 

blood, fat, and fibrinogen. 

5.2.2 Years of edition 

There are three datasets in WOLF, each comprising data from self-

completed and physical examinations. WOLF-Norrland was conducted 

between 1996 and 1998 (N=4,802); WOLF-Stockholm was conducted 

between 1992 and 1995 (N=5,720); WOLF-F & WOLF-AO were two 5-

year follow ups of WOLF-Norrland, conducted between 2000 and 2003 

mailto:philip.tucker@su.se
mailto:goran.kecklund@su.se
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(N=4,236). An additional follow up questionnaire survey for all partici-

pants was conducted in 2009 (N=6,700).  

5.2.3 Population 

Serrvice sector and industrial sector employees. 

5.2.4 Method according to data collection 

WOLF is a longitudinal epidemiological study. The original sample is 

10,522 (WOLF-Stockholm, N=5,720; WOLF-Norrland, N=4,802) with 

4,236 participating in the follow up WOLF-F. The sample comprises em-

ployees of selected companies, recruited through occupational health 

centers. Participants completed detailed questionnaires and were sub-

ject to medical examinations conducted by occupational health profes-

sionals. Linked register data is also available. 

5.2.5 Topics and variables considered 

The WOLF questionnaire included questions about the living conditions 

and physical and psychosocial work environment. It covered a wide 

range and raised areas such as noise and air pollution at work, the pres-

ence of heavy lifting at work, stress and relationships with managers and 

colleagues, and matters of exercise, smoking, diet, sleep, health and dis-

ease. Medical examination data includes blood pressure, BMI and anal-

yses of blood samples (total cholesterol, high density lipoprotein (HDL) 

cholesterol, low density lipoprotein (LDL) cholesterol and fibrinogen). 
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5.3 Register study of Working hour, Health and 
Sickness absence (RWHS) 

 Institute and country:  

RWHS is established in Norway in collaboration between the 

University of Bergen (Faculty of Psychology and Faculty of Medicine 

and Dentistry) and Haukeland University Hospital, (HMS department).  

 Coordinators/contacts:  

The steering committee is composed of the following researcher who 

initiated and established the database: 

o Postdoc Anette Harris, Research Centre for Health Promotion, 

Faculty of Psychology, UiB. anette.harris@uib.no 

o Professor Ståle Pallesen, Department of Psychosocial Science, 

Faculty of Psychology, UiB. Staale.Pallesen@psysp.uib.no 

o Director of Human Resources, Trond Søreide, HMS department, 

Haukeland University Hospital. trond.soreide@helse-bergen.no 

o Adviser, Phd, Erling Svensen, HMS department, Haukeland 

University Hospital. erling.svensen@helse-bergen.no 

5.3.1 Objective 

The overall objective of the database is to generate more knowledge and 

to increase our understanding of the negative health effects of shift work 

and to identify personality variables that might be related to shift work 

tolerance. More specific we wants to gain knowledge about what kind of 

work schedule that works best for the individual.  

In practice this is carried by using a short questionnaire on back-

ground variables and personality factors that might be related to shift 

work tolerance and ask for permission to connect these data with accu-

rate working hours, sickness absence and use of psychopharmacological 

drugs over the last five years. 

5.3.2 Years of edition 

The cohort includes accurate registration of working hours, sick leave 

and use of medication in the period 2008 to 2013 and questionnaire 

data from 2013. 

mailto:anette.harris@uib.no
mailto:Staale.Pallesen@psysp.uib.no
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5.3.3 Population 

All health care workers (nurses, nurse assistants, radiographers, bioen-

gineers, physiotherapists, occupational therapists, midwife etc) current-

ly working at Haukeland University Hospital.  

5.3.4 Method 

Procedure: Together with the invitation to participate, the health care 

workers are informed that data related to their shift work history and 

sick leave over the last five years will be allocated for the researchers 

and linked to their questionnaire data. The health personnel will also be 

asked to give their permission to link these data with data from the na-

tional prescription registry. 

The RWHS database contains of:  

 

 Register data from 2008–2013: 

o Precise information on individual work schedules (timing for 

coming and leaving work every day). Data from the 

organisations payroll register. 

o Precise information on individual sickness absence, short term 

and long term. Data from the organisations payroll register. 

o Precise information on individual use of psychopharmacological. 

Data from the Norwegian Prescription database. 

o Information about, job, department and first date of 

employment from the organisations register. 

 Questionnaire data collected once, in 2013: 

o Demographic and backgrounds variables (gender, age, 

socioeconomic status, marital status, children living at home, 

years with shift work, participation regarding work schedules, 

and subjective feelings of recovery after work. 

o The Diurnal Scale. 

o The revised Circadian Type Inventory. 

o The mini IPIP.  

o Subjective Health Compliants. 

o Job satisfaction. 

 

Sample size and expected response rate: About 5,000 health personnel 

of the aforementioned categories will be invited to participate. With an 

expected response rate of 50 per cent, the yielded sample will amount to 

2,500 subjects. 
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5.3.5 Study using the database 

One PhD based on RWHS data is ongoing: 

1) Night work and quick returns as predictors of sick leave and medi-

cation use in health personnel. A PhD project (Øystein Vedaa) funded by 

the Faculty of Psychology, UiB.  
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5.4 Working Hours in the Public Sector (WHPS) 

 Institute and country:  

Finnish Institute of Occupational Health, Finland 

 Coordinators/contacts:  

Working Hours in the Public Sector (WHPS): 

Prof. Mikko Härmä 

Working Hours, Alertness and Professional Traffic 

Development of Work and Organizations 

Finnish Institute of Occupational Health (FIOH) 

Topeliuksenkatu 41 a A, 00250 Helsinki 

tel: + 358-030 474 2729, fax: + 358-9-890713, Mikko.Harma@ttl.fi  

Finnish Public Sector study (FPS): 

Prof. Jussi Vahtera (FIOH and Turku University) and Prof. Mika 

Kivimäki (FIOH and University College London). 

 Weblink:  

http://www.ttl.fi/fi/tutkimus/hankkeet/ 

tyoaikojen_kehittaminen_kunta_alalla/sivut/default.aspx  

5.4.1 Objective 

To study the working hours of the public sector and their association 

with work, health and wellbeing 

5.4.2 Years of edition 

Objective daily working hour data (used for payroll ) from 2008 for-

wards will be added to the Finnish Public Sector study (FPS). The data-

base on working hours will be updated bi-annually among the organiza-

tions willing to participate. 

5.4.3 Population 

The database in linked to the organizations belonging to the Finnish 

Public Sector (FPS) study. The population covers local government em-

ployees of 10 towns and employees in 21 public hospitals that provide 

municipal services and public specialized health care in the provinces of 

Southern, Western, and Northern Finland. The main data sources of FPS 

consist of employers’ records and several national registers (n=over 

150,000), and survey data every 2–4 years (n=about 50,000). The longi-

mailto:Mikko.Harma@ttl.fi
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tudinal study was initiated in 1990s and is today the largest occupation-

al cohort study in Finland and one of the largest in Europe.  

5.4.4 Method 

The register data on working hours will be collected bi-annually togeth-

er with the register and survey data.  

5.4.5 Topics and variables considered 

The database includes the exact timing of objective daily working hours 

(used for payroll) and absences from work from 2008–2012 (to be up-

dated biannually). The specific topics of the epidemiologic research on 

the association of working hours with health and wellbeing will be for-

mulated later. For epidemiologic research, the following working hour 

variables have been considered: 

 

Main dimension Subdimension 

1. Length of working hours 

 1.1 Average working hours between two free days (h) 

 1.2. % of long (>48 hours) working hours between two free days 

 1.3. Average weekly working hours (h) 

 1.4. % of long (>48 hours) working weeks  

 1.5. Average length of work shift (h) 

 1.6. % of long (≥ 12 hours) work shifts 

 1.7. Average length of night shift
1
 (h) 

 1.8. % of long (≥ 12 hours) night shifts 

2. Consecutive working days 

 2.1. Average of consecutive working days 

 2.2. % of long spells (>6) of daily shifts 

 2.3. Average no of consecutive night shifts  

 2.4. % of long spells (>4) of consecutive night shifts 

3. Shift work 

 3.1. % of early morning shifts
2
 

 3.2. % of evening shifts
3
 

 3.3. % of night shifts 

 3.4. % of morning
4
 and night shift combinations (on same day) 

 3.5. % of morning and evening double shifts
 
(on the same day) 

 3.6. % of non-day (morning or day
5
) shifts 

 

4. Recovery between shifts 

 4.1. Average time between shifts (h) (in cases with time between shifts < 48 hours) 
6
  

 4.2. % of short shift intervals ( ≤ 11 hours)  

 4.3. Average length of recovery after the last night shift (hours) 

 4.4. % of short recovery periods (< 28 hours) after the last night shift 

5. Social aspects of working hours 

 5.1. % of annual leave days/annual contract days  

 5.2. % of week-ends with work
7
 

 5.3. % of single free-days /all free days 
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Main dimension Subdimension 

6. Variability of working hours 

 6.1. MAD of shift starting times (h) 

 6.2. MAD of shift ending times (h) 

 6.3. MAD of shift length (h) 

7. Predictability of working hours 

 7.1. Realization % of planned shifts 

8. Worktime control 

 8.1. The use of shift wishes (%) 

 8.2. % of realized shift wishes/ working days  

 8.3. % of realized shift wishes /planned wishes  

1
 night shift: ≥3 hours between 23–06, does not start before 18. 

2
 early morning shift: starts before 06:00. 

3
 evening shift: starts at 12:00 or later and ends after 18:00. 

4
 morning shift: starts between 06:00–07:00. 

5 
day shift: starts after 07:00 and ends no later than 18:00. 

6
 shift intervals > 48 hours excluded.

 

7
 work shift during Saturday, Sunday or both. 

5.4.6 Studies using the database 

 Working Hours in the Public Sector. 

 Project Finnish Public Sector study. 

5.4.7 Perspectives 

The project will create a new prospective dataset to study the associa-

tions, as well as natural and experimental interventions on working 

hours in relation to different health outcomes (e.g. sleep, subjective 

health, sickness absence, morbidity, use of medication, accidents, partic-

ipation into working life, disability pensions etc.). 
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5.5 Petroleum survey of shift work, sleep and health 
(PUSSH) 

 Institute and country:  

National institute of occupational health, Oslo, Norway, Department 

of global public health and primary care, University of Bergen, 

Bergen, Norway, and Department of psychosocial science, University 

of Bergen, Bergen, Norway. 

 Coordinators/contacts:  

Dr. med., Professor Stein Knardahl (Stein.Knardahl@stami.no), 

National institute of occupational health, Oslo, Norway. 

PhD student Mona Berthelsen (Mona.Berthelsen@stami.no), National 

institute of occupational health, Oslo, Norway. 

Professor Bjørn Bjorvatn (Bjorn.Bjorvatn@isf.uib.no), Department 

of global public health and primary care, University of Bergen, 

Bergen, Norway.  

 Weblink: 

https://www.pussh.org/ 

http://www.stami.no/forskning-fra-avdeling-for-arbeidspsykologi-

og-fysiologi?lcid=1033&proid=63750&subavd=0&selected=1 

5.5.1 Objective 

Primary objectives of PUSSH is to establish a database with prospective 

data on working hours, psychological and social work factors, sleep, 

safety and health. Second, we will link collected data to registry data on 

sickness absence, intervention measures, compensation, disability and 

retirement/pensions. Third, we have the opportunity to obtain saliva, 

and blood samples from a sub-group of the respondents. 

5.5.2 Years of edition 

The PUSSH database is updated continuously until completed data 

collection.  

5.5.3 Population 

The database contains information on employees in the Norwegian Pe-

troleum sector, both onshore and offshore workers employed in opera-

tor and contractors companies.  

mailto:Stein.Knardahl@stami.no
mailto:Mona.Berthelsen@stami.no
mailto:Bjorn.Bjorvatn@isf.uib.no
https://www.pussh.org/
http://www.stami.no/forskning-fra-avdeling-for-arbeidspsykologi-og-fysiologi?lcid=1033&proid=63750&subavd=0&selected=1
http://www.stami.no/forskning-fra-avdeling-for-arbeidspsykologi-og-fysiologi?lcid=1033&proid=63750&subavd=0&selected=1
http://www.stami.no/forskning-fra-avdeling-for-arbeidspsykologi-og-fysiologi?lcid=1033&proid=63750&subavd=0&selected=1
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5.5.4 Method according to data collection 

The study is designed as a full prospective panel design. Baseline and 

follow-up surveys were conducted with one-year time lag. Data were 

gathered using both a web-based questionnaire and a paper and pencil 

questionnaire. A total of 1,700 workers (out of 3,107 invited) have par-

ticipated at baseline and currently approximately 670 workers have 

participated at follow-up.  

5.5.5 Topics and variables considered 

The questionnaire covers the following topics regarding working hours and 

key variables: detailed variables on working hours, background infor-

mation, sleep disturbances, use of sleep related medications, work organiza-

tion, psychological and social factors at work, mechanical and chemical ex-

posures, safety and risk perception, accidents, recovery after work, repro-

duction, personality, physical activity, alcohol use, smoking, shift work locus 

of control, work ability, mental health, and health complaints. 

5.5.6 Studies using the database 

“Working hours, health, and safety – a longitudinal prospective study 

among nurses and offshore and onshore petroleum workers in Norway – 

Psychological and social factors at work as risk factors for poor mental 

health in workers.” 
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5.6 SUrvey of Shift work, Sleep and Health (SUSSH) 

 Institute and country:  

SUSSH is established in Norway in collaboration between the Faculty 

of Psychology and Faculty of medicine and Dentistry at the University 

of Bergen (UoB.) 

 Coordinators/contacts:  

The steering committee is composed to the following researcher who 

initiated and established the database: 

o Professor Ståle Pallesen, Faculty of Psychology, UoB Norwegian 

Competence Center for Sleep Disorders, Haukeland University 

Hospital. Staale.Pallesen@psysp.uib.no 

o Professor Bjørn Bjorvatn. Faculty of Medicine and Dentistry, 

UoB and Norwegian Competence Center for Sleep Disorders, 

Haukeland University Hospital Bjorn.Bjorvatn@isf.uib.no 

o Professor Bente Moen, Faculty of Medicine and Dentistry, UoB 

Bente.Moen@isf.uib.no 

o Nils Magerøy, PhD, 3Outpatient Clinic for Work Related Traumas 

and Psychosocial Stress, Haukeland University Hospital. 

Nils.Mageroy@uni.no 

5.6.1 Objective 

This project should contribute with new knowledge and understanding of 

the effects of shift work on sleep, diurnal rhythms and health among Nor-

wegian nurses. Secondary aim is to explore the hypothesis that there is a 

relationship between clock genes and individual shift work tolerance. 

5.6.2 Years of edition 

A cohort study including a total of 2,964 nurses was established in 2008. 

The plan is to collect data annually for at least 10 years. Data collection 

from wave 5 (2013) is nearly finished (2013). The response rates for 

waves 2–4 varied between 75% and 80% (of those who participated at 

wave 1).  

5.6.3 Population 

Nurses, members of the Norwegian nurses organisation in 2008, updat-

ed yearly. 

mailto:Staale.Pallesen@psysp.uib.no
mailto:Bjorn.Bjorvatn@isf.uib.no
mailto:Bente.Moen@isf.uib.no
mailto:Nils.Mageroy@uni.no
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5.6.4 Method 

The respondents have agreed to have their survey data linked with spe-

cific health registers, such the FD Trygd (which is a database containing 

objective information about sickness absence) as well as with the birth 

registry. Data about sick leave have just been obtained from FD Trygd. 

The project has been approved by the Regional Committee for Medical 

Research Ethics, Western-Norway (no. 088.88), by the Norwegian Data 

Inspectorate (08/01235/IUR), and by the Norwegian Health Directorate. 

In the questionnaire waves that have been answered by the nurses so far 

all included questions about demography, work (schedule, percentage of 

full-time equivalent, leave of absence, type of work place, number of 

years with night shift work, total number of lifetime night shifts, number 

of night shifts last year) and sick leave (days and spells). Several of the 

waves also included questions about smoking, exercise, caffeine con-

sumption, quick returns, and work-related accidents causing harm to 

oneself, patients or equipment. In addition, several well-validated ques-

tionnaires addressing different topics have been included: Hospital Anx-

iety and Depression Scale (comprising 14 questions pertaining to non-

vegetative symptoms of anxiety and depression),1 the SF-12 Health Sur-

vey (assessing quality of life),2 Job Satisfaction Index (5 items assessing 

satisfaction with current job),3 the Bergen Insomnia Scale (6 items as-

sessing insomnia symptoms),4 the Bergen Shift Work Sleep Question-

naire (23 items assessing sleep and sleepiness problems related to dif-

ferent shift as well as free time),5 Epworth Sleepiness Scale (8 items 

assessing daytime sleepiness),6 the Fatigue Questionnaire (13 items 

measuring somatic and mental fatigue),7 the revised Circadian Type 

Questionnaire (11 items measuring flexibility and languidity),8 The Di-

urnal Scale (7 items reflecting the morningness-eveningness dimen-

sion),9 the Alcohol Use Disorders Identification Test-Consumption (3 

items assessing alcohol consumption),10 the Turnover Intention Scale (3 

items),11 the Swedish Demand-Control-Support Questionnaire (17 items 

assessing psychological work demands, decision latitude and social sup-

port)12, the Work-Family Interface Scale (14 items measuring positive 

and negative work-family spillover)13, and the Negative Acts Question-

naire (10 items measuring exposure to workplace bullying)14. In addi-

tion, we have collected saliva samples from 756 nurses that have been 

analyzed for a set of clock genes. 
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5.6.5 Dissemination 

Several articles have already been published from the project.5, 15–30 Ex-

ternal researchers can apply for access to SUSSH data, which normally 

will be granted if the proposal does not overlap with already existing 

publications plans.  

PhDs 

Two PhDs based on SUSSH data have so far been published: 

 

 Ingvild Saksvik-Lehouillier defended her thesis entitled “Shift work 

tolerance and adaptation to shift work among offshore workers and 

nurses” April 24, 2012.  

 Elisabeth Flo defended her thesis entitled “Sleep and health in shift 

working nurses”, February 22, 2013. 

 

Two PhDs based on SUSSH data are ongoing: 

 

 Eirunn Thun is working on a thesis entitled: “Shift work: negative 

consequences and protective factors” 

 Iselin Reknes is working on a thesis entitled: “Health outcomes of 

exposure to workplace. bullying; The moderating effects of 

personality and individual copying style. 

 

One Postdoc based on SUSSH data is ongoing: 

 

 Siri Waage: A longitudinal study on shift work, sleep and health 

among Norwegian nurses 
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5.7 Danish Working Hour Datase (DWHD) 

 Institute and country:  

DWHD is established in Denmark in collaboration between The National 

Research Centre for the Working Environment, The Danish Cancer 

Society, Aarhus University Hospital, and Copenhagen University. 

 Coordinators/contacts:  

The steering committee is composed of the following researchers 

who initiated and established the Danish Working Hour Database 

(DWHD): 

o Senior Researcher Anne Helene Garde, National Research Centre 

for the Working Environment, ahg@nrcwe.dk  

o Senior Researcher Johnni Hansen, The Danish Cancer Society, 

johnni@cancer.dk  

o Professor Dr. Henrik Kolstad, Department of Occupational 

Medicine, Danish Ramazzini Centre, Aarhus University Hospital, 

henkol@rm.dk  

o Professor Åse Marie Hansen, Dept. of Public Health, Copenhagen 

Stress Research Centre, Copenhagen University 

asemarie.hansen@sund.ku.dk 

 Weblink:  

www.nrcwe.dk/dwhd 

5.7.1 Objective 

The overall the objective of the DWHD is to establish a national prospec-

tive database of valid and accurate registrations of individual working 

hours. A secondary aim is to provide an opportunity to investigate pos-

sible associations between working, well-being and health, etc. 

In practice this is carried out through the establishment and operation of 

a database based on existing registrations of public employees in all five 

Danish regions.  

5.7.2 Years of edition 

DWHD is updated annually since 2007.  

5.7.3 Population 

In total DWHD contains information on regional employees, mainly in 

the health care sector including all Danish public hospitals. 

mailto:ahg@nrcwe.dk
mailto:johnni@cancer.dk
mailto:henkol@rm.dk
mailto:asemarie.hansen@sund.ku.dk
http://www.nrcwe.dk/dwhd
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Method:The research database Danish Working Hour Database 

(DWHD) contains: 

 

 Precise information on individual timing for coming and leaving work 

every day for all employees in the five Danish regions in the period 

from 2007 to 2012. Original data is provided for the purpose of 

payment of individual wages. 

 There is information for each individual regarding: job, department, 

first date of employment, as well as daily information about absences 

from work each day during their employment for example: own sick 

leave, child sick etc.  

 

DWHD includes approx. 250.00 unique individuals in total, approx. 

150,000 unique individuals pr. year. Response rate is close to 100%. 

5.7.4 Topics and variables considered 

DWHD includes variables on working hour (detailed), sickness absence, 

job, department, first date of employment, age, gender, and has the pos-

sibility for coupling with national registers on disease. 

5.7.5 Studies using the database 

The following projects are using data from DWHD: 

 

 Shift work and health: a research project that examines the 

importance of shift work on health, including: sick leave, mental 

health and abortion. http://www.arbejdsmiljoforskning.dk/ 

en/projekter/skiftarbejde-og-helbred  

 LUX@R: a research project on light exposure at night – and outdoor 

work and potential impacts on health. www.luxar.dk 

5.7.6 Perspectives 

Research groups who want to use data from the Danish Working Hour 

Database (DWHD) may apply to the steering committee.  

mailto:LUX@R
http://www.luxar.dk/
http://www.arbejdsmiljoforskning.dk/
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5.8 Danish Work Environment Cohort Study (DWECS) 

 Institute and country:  

National Research Centre for the Working Environment, Denmark. 

 Coordinators/contacts:  

Elsa Bach, Director of Research Coordination 

National Research Centre for the Working Environment (NRCWE) 

Lersø Parkallé 105 

2100 Copenhagen  

Tel: +45 3916 5278 

Email: eba@NRCWE.dk 

 Weblink to information about the cohort/database: 

http://www.arbejdsmiljoforskning.dk/da/arbejdsmiljoedata/ 

nak2005  

5.8.1 Objective 

The objectives of DWECS are:  

 

 Surveillance of the working population, monitoring:  

o prevalence of occupational risk factors  

o prevalence and incidence of health symptoms 

o lifestyle and habits  

 

To estimate changes of health and labor market status as possible con-

sequences of occupational risk factors. 

5.8.2 Years of edition 

DWECS was carried out every five years from 1990 to 2010. 

5.8.3 Population 

The cohort is representative for the Danish working population aged 

18–59 years. The population size vary from 8,583 (1995) to 14,453 

(2010) respondents. 

5.8.4 Method according to data collection 

Participants were randomly drawn from Danish residents aged 18–59 

years in 1990, and at each following wave the population is supplement-

mailto:eba@NRCWE.dk
http://www.arbejdsmiljoforskning.dk/da/arbejdsmiljoedata/
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ed with age and migration panels to ensure representativity of the Dan-

ish working population. In 2005 the cohort was further supplemented 

by an additional representative sample of the working population. 

From 1990–2000 data was collected by telephone interviews, in 

2005 data was collected using either telephone interviews (10%) or 

postal or web-based questionnaires (90%) and in 2010 all data was col-

lected using postal or web-based questionnaires. The questionnaires 

consist of 55–62 questions. Response rates vary from 53% (2010) to 

90% (1995). 

Topics and variables considered: 

 

 Background of the respondents in terms of sex, age, labour market 

status, job and sector. 

 Working time, work organisation, workloads, work pace and health 

promotion at the workplace. 

 Physical work environment such as; noise, vibrations, wet work, 

security and accidents, physical demands, work postures, chemical 

and thermal risk exposure etc. 

 Psychosocial work environment such as; emotional demands, skill 

discretion, decision latitude, bullying, violence, support from 

employer and colleagues, work-life balance etc.  

 Lifestyle and habits, health and disease symptoms including self-

rated health and doctors’ diagnoses, if any, work ability, sickness 

absence and planned time of retirement. 

 

Examples of questions regarding working hours are: 

 

 How many hours do you usually work every day in your main job? 

 Work organisation: What time of the day do you usually work in your 

main job? 

 Flexible working hours: Is it possible for you to organize your own 

working hours one day in advance? 

 Work-life-balance: Is it commonly accepted that you make private 

phone calls to your children during working hours? 
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5.8.5 Perspectives 

DWECS could contribute with unique possibilities of future research on 

working hours based on individual repetitive prospective data on work-

ing hours in a large study sample. 
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5.9 Working Environment and Health in Denmark 
2012–2020 (WEHD) 

 Institute and country:  

National Research Centre for the Working Environment, Denmark. 

 Coordinators/contacts:  

Elsa Bach, Director of Research Coordination 

National Research Centre for the Working Environment (NRCWE) 

Lersø Parkallé 105 

2100 Copenhagen  

Tel: +45 3916 5278 

Email: eba@NRCWE.dk 

 Weblink to information about the cohort/database:  

http://www.arbejdsmiljoforskning.dk/da/arbejdsmiljoedata/ 

arbejdsmiljoe-og-helbred-20/arbejdsmiljo-og-helbred-2012  

5.9.1 Objective 

The objectives of WEHD are:  

 

 Surveillance of the working population, monitoring:  

o prevalence of occupational risk factors  

o prevalence and incidence of health symptoms 

o lifestyle and habits  

 To estimate changes of health and labor market status as possible 

consequences of occupational risk factors. 

o Years of edition: WEHD is carried out every second year from 

2012 to 2020. It is a continuation of the Danish Work 

Environment Cohort Study (DWECS), but in contrast to DWECS, 

WEHD consists of new samples at each wave. 

5.9.2 Population 

The cohort is representative for the Danish working population aged 

18–64 years.  

5.9.3 Method according to data collection 

The sample consists of two sub-samples: 35,000 persons were randomly 

selected among all employees aged 18–64 years in Denmark, while addi-

mailto:eba@NRCWE.dk
http://www.arbejdsmiljoforskning.dk/da/arbejdsmiljoedata/
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tional 15,000 were selected to represent 1,000 selected workplaces. The 

response rate for the randomly selected sample is 50%. A new sample 

will be drawn every second year. 

The respondents in both samples received a postal invitation to the 

survey including a link to a web-based questionnaire.  

5.9.4 Topics and variables considered 

 Background of the respondents in terms of sex, age, labour market 

status, job and sector. 

 Working time, work planning and organisation, work engagement, 

workloads, work pace and health promotion at the workplace. 

 Physical work environment such as: noise, vibrations, wet work, 

security and accidents, physical demands, work postures, chemical 

and thermal risk exposures, etc. 

 Psychosocial work environment such as: emotional demands, skill 

discretion, decision authority, bullying, violence, support from 

employer and colleagues, work-life balance, etc. 

 Lifestyle and habits such as alcohol consumption and physical 

activity level, health and disease symptoms including pain, self-rated 

health and doctors´ diagnoses, if any, work ability, sickness absence 

and planned time of retirement. 

 

Examples of questions regarding working hours are: 

 

 How many hours do you usually work on a normal week including 

overtime work? 

 Work organisation: What time of the day do you usually work in your 

main job? 

 Work-life-balance: Are you available for work outside normal 

working hours? 

5.9.5 Perspectives 

WEHD provides the possibilities to investigate potential associations 

between organisation of working hours and various health outcomes, 

cross-sectional as well as prospective by linking to national registers. 

 

 

 



 

 



6. Previous studies – list of 
publications from 2008–2013 

Below is a list of peer-reviewed scientific publications from the partici-
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8. Sammenfatning 

Workshoppen ”Coordination of research on working hours and health in 

the Nordic countries” blev afholdt på det Nationale Forskningscenter for 

Arbejdsmiljø i Danmark d. 24. og 25. oktober 2013. Det overordnede 

formål med projektet er at etablere en platform for samarbejde og ud-

vikling af forskningsprojekter af høj kvalitet omhandlende arbejdstid og 

helbred i de nordiske lande. Projektet er finansieret af Nordisk Minister-

råd, og de vigtigste resultater fra dette års projekt er, at: 

 

 Igangværende forskningsprojekter omhandlende arbejdstid i de 

nordiske lande er blevet beskrevet i 27 abstracts, hvoraf de fleste 

blev præsenteret på workshoppen. 

 Eksisterende kohorter omhandlende arbejdstid i de nordiske lande 

er blevet beskrevet i 9 abstracts.  

 Der er identificeret fælles nøglevariabler for arbejdstid i eksisterende 

kohorter i de nordiske lande, hvilket er dokumenteret i to tabeller. Den 

ene tabel viser en oversigt over variabler i større kohorter, mens den 

anden viser en oversigt over studier med mindre studiepopulationer 

og mere detaljeret information. 

 Mulighederne for fremtidigt samarbejde og udarbejdelse af fælles 

projektansøgninger på tværs af de nordiske lande blev diskuteret. 

Således blev mulighederne for pooling af nordiske kohorter også 

gennemgået. 
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Det netværk, der blev etableret i forbindelse med workshoppen ‘Co-

ordination of research on working hours and health in the Nordic coun-

tries’ fortsætter som ‘Working hours In the Nordic Countries’ (WINC). 

Formålet med WINC er at fremme og gennemføre forskning af høj kvali-

tet inden for feltet arbejdstid og helbredsrelaterede udfald i de nordiske 

lande. Følgende aktiviteter er planlagt i regi af WINC: 

 

 Et NIVA-kursus om arbejdstid og helbred afholdes i maj 2014. 

Kursusansvarlige er Mikko Härmä fra Finnish Institute of 

Occupational Health. Medlemmer af WINC deltager som undervisere. 

 Konferencen ”The 22nd International Symposium on Shiftwork and 

Working Time” bliver afholdt i Danmark i 2015. Den videnskabelige 

kommitte består bl.a. af repræsentanter fra WINC. 
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