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Office design and occupational health – has research been left behind?

Tens of millions of workers in Europe work in office environments. Such a physical environment might seem 
fairly harmless compared to the exposures of many other work environments. Yet, the office design is associated 
with important occupational health-related outcomes, as demonstrated by increased sickness absence (1) and 
the risk of disability retirement (2) in traditional open-plan offices. Unfortunately, modern office designs, such 
as activity-based offices, have received limited attention in the field of occupational and public health. Even in 
traditional offices, the mechanisms behind the associations with sickness absence and work ability are poorly 
understood and research on particular health outcomes, such as mental health and musculoskeletal disorders, 
is very limited. Research continues to be fixated on the simplistic dichotomy of “open-plan” versus individual 
cellular offices, while the evolution towards more sophisticated and complex office designs has been under way 
for several decades.  As the development of office design appears to have been be accelerated by the COVID-19 
pandemic (3), research on the health implications of modern offices is severely lagging behind.

Contemporary office design
For a few decades, the trend has been towards more space-efficient office designs that are based on desk-sharing 
instead of assigned rooms and workstations. This development is supported by many forces in society, including 
digitalization, increasingly flexible work arrangements, an emphasis on collaboration –  and collaborative work-
spaces – as a key productivity factor in knowledge work, and growing attention on the environmental impacts of 
buildings. An activity-based office design is currently a common solution to address these different trends (4). 
Thus, workers are expected to switch between workspaces that are designed for different activities (eg, collab-
orative or concentrative tasks) depending on what they are doing. Before the pandemic, a typical activity-based 
office had desks for about 70% of employees (5, 6), but much lower targets of desks-to-employees ratios can be 
expected as a response to increased teleworking. Many organizations are also re-thinking the role of the office 
as teleworking appears to have permanently increased (3). Thus, it may not be just the amount of space, but 
also the types of activities that are supposed to take place at the office, that could change in the coming years. 

Modern office designs are commonly confused with traditional open-plan offices. However, the dimensions 
of the office design that could be relevant to how workers experience and are affected by the environment are 
more complex. An activity-based office can be defined by (i) desk sharing (ie, lack of assigned spaces), (ii) the 
provision and flexible use of task-related workspaces, and (iii) the openness of the main work environment (6) 
although, in practice, there is plenty of variation in how the concept is applied and described. The location of 
the office is yet another dimension (7). While working from home has become a major topic of research during 
the COVID-19 pandemic (8–10), increased teleworking might also lead to new applications of coworking office 
designs (eg, near residential areas). Such offices often apply the activity-based design but are intended for the 
shared use of small businesses or individual workers from different organizations. 

Different combinations of these dimensions can create physically and socially different work conditions in 
terms of both job demands (eg, distractions) and job resources (eg, social relations). For example, Gerdenitsch 
et al (11) found that environmental distractions decreased and interaction across teams increased after workers 
moved from shared office rooms to an activity-based office. The reference office type, however, is important as 
the risks and benefits of modern office designs appear different depending on which office type they are com-
pared to (6,12). For example, a controlled natural intervention study by Haapakangas et al (13) found increased 
job demands and decreased social support after a relocation from individual cellular offices to an activity-based 
office, while no effect was found for those who moved from an open-plan office to an activity-based office. 
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The desk-sharing feature appears to be important for more positive perceptions of the office environment 
in shared workspaces (14), possibly due to facilitating an active choice of suitable workspace. Such behaviour 
could potentially contribute to a higher fit between the person and the environment (11,15) and higher perceived 
autonomy (16) as well as more physical activity in sedentary jobs (17–19).  On the other hand, qualitative obser-
vations suggest that constantly switching workspace – with all related activities from planning the workday to 
setting up and clearing workstations – is an additional job demand (14, 20).

Gaps in existing research
It is striking how little is known about the health implications of modern office designs. The research field is 
developing and particularly the number of high-quality studies is still small. For example, a systematic review on 
health, work performance and perceived work environment in activity-based offices that was published in 2019 
(12) identified only 17 studies, many of which reported only descriptive information, were congress papers, or 
investigated only activity-based offices without any reference condition. Few of the included studies actually 
addressed health, indicating that perceived satisfaction with different aspects of the work environment and 
self-rated productivity have been the dominating outcomes of interest so far. 

While research on office design has increased in recent years, studies on outcomes such as musculoskeletal 
disorders, sedentary behavior, mental health, and sickness absence are still rare and the evidence is equivocal. 
Studies often lack in the definition and description of the investigated office and pay insufficient attention to 
confounding factors. The use of registry data and other objective measures has been rare. Longitudinal studies 
on the effects of office redesign tend to lack control groups and rarely exceed one-year follow-ups. The individual-
level variation in the perceptions and effects of modern offices has become a topic of research in recent years 
(11, 15, 21), but there is still little, if any, knowledge on vulnerable groups or individual risk factors for adverse 
effects on health. Even though several systematic reviews have addressed the effects of office design (1, 12, 17, 
22, 23), they have not critically evaluated the methodological deficiencies of the field and their implications on 
the interpretation of the existing evidence. The evidence pointing towards impaired well-being and health in 
traditional open-plan offices cannot be directly generalized to modern office designs, such as activity-based 
offices. Given the limited and partly inconsistent research, the relations between modern office designs and 
health are still largely unknown.

Suggestions for future research
The limitations of the existing knowledge are partly related to the interdisciplinary nature of this research topic. 
Producing information that is both relevant and reliable requires combining building sciences (eg, facility man-
agement, architecture) with expertise from behavioral, occupational and health sciences. 

Thus, more research with a strong occupational health perspective is crucial to raise the quality of scientific 
knowledge in this area of research. Questions on the physical work environment should be included in large 
epidemiological studies of occupational health and well-being. Research is needed on specific health outcomes 
(eg, mental and musculoskeletal health), as well as antecedents (eg, health behaviors) and consequences of poor 
health (eg, sickness absence, productivity loss). Studies should also pay attention to the explaining mechanisms 
and the determinants of person-environment fit in different worker groups and jobs, including the identification 
of potentially vulnerable groups. In particular, the physical office environment needs to be included in research 
on hybrid work as it is a part of the same phenomena.

Secondly, strong interdisciplinary collaboration is necessary. A careful definition of the investigated work-
spaces, including on-site observations and specific parameters of office design and use when possible (eg, space-
efficiency ratios, data from occupancy sensors), is important to accurately measure the physical environment. 
In our view, generic terms, such as “open-space office” or “open-plan design” should be avoided because they 
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blur differences between traditional and modern office concepts and mask other potentially important features. 
Studies that define offices in terms of several features will also more likely be relevant to evaluating future office 
types (which are not yet known). Survey- and registry-based studies need to be complemented with objective 
measurements of office design parameters and physical  indoor environment. For example, perceived office noise 
is associated with sickness absence (24), but noise disturbance depends considerably on the quality of the room 
acoustic design, not only the office type (25). 

Finally, the gaps in knowledge suggest that work environmental regulation and occupational safety and 
health policies may not be up to date in terms of relevant risk factors in modern office work. Public authorities, 
such as the European Agency for Safety and Health at Work (EU-OSHA) are drawing attention to the rapid changes 
in the working life, such as the impact of digitalization on work and workplaces and the associated occupational 
safety and health challenges and opportunities. If teleworking is becoming the “new normal” and offices are re-
designed in response, there is an urgent need for evidence-based guidelines and tools on how to meet employers’ 
responsibilities to prevent work-related disorders and promote good health and well-being at work. Interestingly, 
health-promoting workspaces are already becoming a selling point for consultants and workplace designers in 
the post-pandemic working life. But if research is (still) left behind, organizations could be basing very expensive 
decisions on assumptions rather than evidence.                     

References

1.	 Mauss, D, Jarczok MN, Genser B, Herr R. Association of open-plan offices and sick leave - a systematic review and meta-analysis. 
Industrial Health. 2022, https://doi.org/10.2486/indhealth.2022-0053 

2. 	 Nielsen MB, Emberland JS, Knardahl S. Office design as a risk factor for disability retirement: A prospective registry study of Norwegian 
employees. Scand J Work Environ Health.2021;47(1):22-32. https://doi.org/10.5271/sjweh.3907

3. 	 CBRE Research. EMEA Office Occupier Sentiment Survey. Charting the Future of the Workplace. Report of CBRE Research, May 
2022. Available at https://www.cbre.com/insights/reports/emea-office-occupier-sentiment-survey-2022 

4. 	 Candido C, Thomas L, Haddad S, Zhang F, Mackey M, Ye W. Designing activity-based workspaces: satisfaction, productivity and 
physical activity, Build Res Inf. 2018;47(3):275-289. https://doi.org/10.1080/09613218.2018.1476372

5. 	 Bergsten EL, Wijk K, Hallman DM. Relocation to Activity-Based Workplaces (ABW)-Importance of the Implementation Process. Int. 
J. Environ. Res. Public Health. 2021;18(21):11456. https://doi.org/10.3390/ijerph182111456

6. 	 Wohlers C, Hertel G. Choosing where to work at work-towards a theoretical model of benefits and risks of activity-based flexible offices. 
Ergonomics. 2017; 60(4):467-486. https://doi.org/10.1080/00140139.2016.1188220

7. 	 De Croon E, Sluiter J, Kuijer PP, Frings-Dresen M. The effect of office concepts on worker health and performance: a systematic review 
of the literature. Ergonomics. 2005;48(2):119-134. https://doi.org/10.1080/00140130512331319409 

8. 	 Peters SE, Dennerlein JT, Wagner GR, Sorensen G. Work and worker health in the post-pandemic world: a public health perspective. 
The Lancet Public Health. 2022;7(2):e188-e194. https://doi.org/10.1016/S2468-2667(21)00259-0

9. 	 Oakman J, Kinsman N, Stuckey R, Graham M, Weale V. A rapid review of mental and physical health effects of working at home: how 
do we optimise health?. BMC Public Health. 2020;20(1):1-13. https://doi.org/10.1186/s12889-020-09875-z

10. 	 Beckel JL, Fisher GG. Telework and worker health and well-being: A review and recommendations for research and practice. Int. J. 
Environ. Res. Public Health. 2022;19(7):3879. https://doi.org/10.3390/ijerph19073879

11. 	 Gerdenitsch C, Korunka C, Hertel G. Need-supply fit in an activity-based flexible office: a longitudinal study during relocation. Environ 
Behav. 2018;50(3):273-297. https://doi.org/10.1177/0013916517697766

12. 	 Engelen L, Chau J, Young S, Mackey M, Jeyapalan D, Bauman A. Is activity-based working impacting health, work performance and 
perceptions? A systematic review. Build Res Inf. 2019;47(4):468-479. https://doi.org/10.1080/09613218.2018.1440958

13. 	 Haapakangas A, Hallman DM, Mathiassen SE, Jahncke H. The effects of moving into an activity-based office on communication, social 
relations and work demands-a controlled intervention with repeated follow-up. J Environ Psychol. 2019;66. https://doi.org/10.1016/j.
jenvp.2019.101341

14. 	 Kim J, Candido C, Thomas L, de Dear R. Desk ownership in the workplace: The effect of non-territorial working on employee workplace 
satisfaction, perceived productivity and health. Build Environ. 2016;103:203-214. https://doi.org/10.1016/j.buildenv.2016.04.015

https://doi.org/10.2486/indhealth.2022-0053
https://doi.org/10.5271/sjweh.3907
https://www.cbre.com/insights/reports/emea-office-occupier-sentiment-survey-2022
https://doi.org/10.1080/09613218.2018.1476372
https://doi.org/10.3390/ijerph182111456
https://doi.org/10.1080/00140139.2016.1188220
https://doi.org/10.1080/00140130512331319409
https://doi.org/10.1016/S2468-2667(21)00259-0
https://doi.org/10.1186/s12889-020-09875-z
https://doi.org/10.3390/ijerph19073879
https://doi.org/10.1177/0013916517697766
https://doi.org/10.1080/09613218.2018.1440958
https://doi.org/10.1016/j.jenvp.2019.101341
https://doi.org/10.1016/j.jenvp.2019.101341
https://doi.org/10.1016/j.buildenv.2016.04.015


4	 Scand J Work Environ Health 2023, vol 49, no 1

Editorial

15. 	 Hoendervanger JG, Van Yperen NW, Mobach MP, Albers CJ. Perceived fit in activity-based work environments and its impact on 
satisfaction and performance. J Environ Psychol. 2019;65: 101339. https://doi.org/10.1016/j.jenvp.2019.101339

16. 	 Becker C, Soucek R, Göritz AS. Activity-based working: How the use of available workplace options increases perceived autonomy in 
the workplace. Work, 2022;1-12. https://doi.org/10.3233/WOR-210767

17. 	 Marzban S, Candido C, Mackey M, Engelen L, Zhang F, Tjondronegoro D. A review of research in activity-based working over the last 
ten years: lessons for the post-COVID workplace. J Facil Manag. 2022. https://doi.org/10.1108/JFM-08-2021-0081

18. 	 Hallman DM, Mathiassen SE, Jahncke H. Sitting patterns after relocation to activity-based offices: A controlled study of a natural 
intervention. Prev. Med. 2018;111:384-390. https://doi.org/10.1016/j.ypmed.2017.11.031

19. 	 Wahlström V, Bergman F, Öhberg F, Eskilsson T, Olsson T, Järvholm LS. Effects of a multicomponent physical activity promoting 
program on sedentary behavior, physical activity and body measures. Scand J Work Environ Health. 2019;45(5), 493-504. https://doi.
org/10.5271/sjweh.3808

20. 	 Van Der Voordt TJ. Productivity and employee satisfaction in flexible workplaces. J Corp Real Estate. 2004;6(2):133-148. https://doi.
org/10.1108/14630010410812306

21. 	 Haapakangas A, Sirola P, Ruohomäki V. Understanding user behaviour in activity-based offices. Ergonomics. 2022;1-13. https://doi.or
g/10.1080/00140139.2022.2092654

22. 	 Richardson A, Potter J, Paterson M, Harding T, Tyler-Merrick G, Kirk R et al. Office design and health: a systematic review. New Zealand 
Med J. 2017;130(1467):39.

23. 	 James O, Delfabbro P, King DL. A comparison of psychological and work outcomes in open-plan and cellular office designs: A systematic 
review. SAGE Open. 2021;11(1). https://doi.org/10.1177/2158244020988869

24. 	 Clausen T, Kristiansen J, Hansen JV, Pejtersen JH, Burr H. Exposure to disturbing noise and risk of long-term sickness absence among 
office workers: A prospective analysis of register-based outcomes. Int Arch Occup Environ Health. 2013;86(7):729-734. https://doi.
org/10.1007/s00420-012-0810-4

25. 	 Haapakangas A, Hongisto V, Eerola M, Kuusisto T. Distraction distance and perceived disturbance by noise-An analysis of 21 open-plan 
offices. J Acoust Soc Am. 2017;141(1):127-136. https://doi.org/10.1121/1.4973690

Annu Haapakangas,1 David M Hallman,2 Eva L Bergsten 2, 3

1 Finnish Institute of Occupational Health, Helsinki, Finland
2 University of Gävle, Gävle, Sweden
3 Karolinska Institutet, Stockholm, Sweden
Correspondence to: Annu Haapakangas, Finnish Institute of Occupational Health, P.O. Box 18, FI-00032 Työterveyslaitos, 
Finland. [e-mail annu.haapakangas@ttl.fi]

https://doi.org/10.1016/j.jenvp.2019.101339
https://doi.org/10.3233/WOR-210767
https://doi.org/10.1108/JFM-08-2021-0081
https://doi.org/10.1016/j.ypmed.2017.11.031
https://doi.org/10.5271/sjweh.3808
https://doi.org/10.5271/sjweh.3808
https://doi.org/10.1108/14630010410812306
https://doi.org/10.1108/14630010410812306
https://doi.org/10.1080/00140139.2022.2092654
https://doi.org/10.1080/00140139.2022.2092654
https://doi.org/10.1177/2158244020988869
https://doi.org/10.1007/s00420-012-0810-4
https://doi.org/10.1007/s00420-012-0810-4
https://doi.org/10.1121/1.4973690

