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Abstract: In recent decades office work and “cubicle farms”, as they are known, have gained traction and 
become a prominent part of the work place in many developed nations. These workplaces are designed with 
little thought to the fact that movement and physical activities are crucial aspects of human health. What comes 
along with this is the increase in the sedentary aspects of work, namely sitting. Many employees find themselves 
sitting in their office chairs for hours on end each day with few breaks. Accumulating this much time sitting at 
a desk throughout the weeks, months, and years of a person’s working life can have serious adverse effects on 
health and well being. Research in the last decade has shown that increased sedentary behavior can increase 
risk factors for many chronic illnesses and all-cause mortality [1]. More specifically research has shown an 
association between long periods of sedentary behavior and type 2 diabetes, cardio-metabolic disease, and 
weight gain [1]. Increased sitting time is the main mechanism of this increased sedentary behavior, yet 
surprisingly research has not found a clear link between occupational sitting and adverse musculoskeletal 
health outcomes [2-11, 13-15]. In light of the increase in sedentary office work many researchers have been 
studying various interventions aimed at decrease sedentary time and increase physical activity in the 
workplace. Studies involving sitting vs. standing desks, increased step counts, and incentivized physical 
activity programs have been viewed as possible solutions for these pertinent problems [22]. The purpose of this 
research is to explore the various risks associated with sitting and sedentary work as well as the effects of 
interventions aimed at increasing physical activity in an occupational setting.  
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1. Introduction 

As of late, the developed world has seen an increase in sedentary office-based work. Research has shown 
an increase in sedentary work of up to 20% in the past 5 decades [18]. Other developed nations have seen results 
consistent with these as well. For instance, a French study found that on average workers spend about 10h/day 
sitting on workdays and 7.58h/day sitting on non-workdays with a strong positive correlation between 
sedentary behavior at work and sedentary behavior during leisure time [20].  This increased contribution of 
sedentary time in the workplace has the potential to decrease caloric expenditure which over time can very 
possibly lead to weight gain and a myriad of other health problems [18].  

 Another concern that people have had with this increased sedentary time is the effect that prolonged sitting 
has on the body. However, the effects of prolonged sitting may not be as bad as most people think. Various 
studies have found that there is no direct causal relationship between occupational sitting and lower back pain 
[6-8]. Other studies have noted an increase in wrist, arm, and neck pain but have cited a lack of evidence linking 
this directly to seated posture [12-15]. The majority of this upper body musculoskeletal pain is associated with 
the use of a computer [13,14].  

   Overall, the main concern found in this review is with increased sedentary time in general. Advances have 
been made in the implementation of physical activity programs in the workplace and more research is being 
done to find effective interventions that don’t take away from being at work. Things such as increased step 
count programs and standing workstations have been viewed as potential solutions and this review aims to 
look at their effectiveness.   
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2. Methods 

 A comprehensive review of the literature was done by performing a search of the PubMed database of the 
National Library of Medicine, National Institutes of health, and the National Center for Biotechnology. For an 
effective search the keywords workplace, sedentary, exercise, physical activity, sitting, office, intervention, and 
wellbeing were mixed, matched, and searched. A search for the risks of sedentary work was also conducted 
using key words such as sedentary, sitting, health risks, and health effects was also conducted. For this review 
a database of over 350 articles was considered, and only those specific to sedentary behavior in the workplace 
and articles specific to prolonged sitting in an occupational setting were evaluated. 

3. Risks of Sitting and Sedentary Work  

3.1. Risls of Prolonged Sitting 

 A variety of sources in the past decade have posed a link between sedentary behavior and a multitude of 
adverse health outcomes. These include cardiovascular and metabolic health risks such as weight gain and 
possibly the risk of obesity [2]. In addition to these concerns there is also some inconclusive evidence stating 
that prolonged sitting could lead to premature mortality and obesity [3]. For instance, a meta-analysis 
performed by Chau and associates [4], using data from “595,086 adults and 29,162 deaths over 3,565,569 person-
years of follow-up,” in 2013 concluded that 10+h/day of sitting increased mortality rate up to 34%, and this is 
after adjusting for physical activity. Chau’s team [4] also found an increase in all-cause mortality of up to 5.9% 
across the population after adjusting for physical activity. However, this research does not focus specifically on 
occupational sitting and its effects, and most jobs only require a portion of the 10+ hours of sitting that was 
needed to see a significant statistical increase in mortality. In a different analysis Chau et al. [5] used data from 
10,785 Australian workers and found a less than clear correlation between occupational sitting and obesity. 
Although Chau’s team [5] found a positive correlation between leisure sitting and weight gain there was no 
clear relationship between occupational sitting and weight gain.  

There has also been great concern for the musculoskeletal health of office workers participating in 
prolonged sitting. A study performed by Baker and associates [6] found that out of 20 test subjects sitting for 2 
hours acute lower back pain increased to clinically significant levels in 95% of test subjects. However, research 
done by Van Nieuwenhuyse et al. [7] and Hartvigsen et al. [8] has not found strong causal evidence that 
prolonged sitting in the workplace can lead to an increase in back discomfort, if not pain, specifically in the 
lower back. Using a population of 278 workers under the age of 30, with no history of back pain episodes, in a 
nine-year study, it was found that only 23% of study participants developed lower back pain, but could not 
find a relationship between sitting time and back pain [8]. A similar study performed by Balling and associates 
[9] could not find any significant relationship between back pain and occupational sitting. This study was 
carried out by surveying a population of 57,504 Danish workers over the age of 18, and based on self-reported 
values of sitting [9]. Laboratory research suggests, however, that there is in fact an increase in lower limb 
discomfort, which, is due to an increase in lower limb swelling [10,11,12]. Winkel et al. [10] found that out of all 
of their subjects there was a 4% increase in foot and lower limb swelling and pain with an 8-hour sitting period 
when compared to subjects who were tasked with active sitting. This study suggests that just adding light to 
moderate activity in the lower limbs could alleviate pain and swelling cause by long periods of sitting [10]. This 
swelling is most likely due to minimal leg activity as well as pressure put on the thighs and buttocks during 
sitting which decreases venous return [6]. This in turn causes swelling, which can lead to pain. A small-scale 
study of Swedish workers, in which subjects were seated for 90 minutes also concluded that a period of 
prolonged sitting mainly increased perceived discomfort in the buttocks, thighs and knees, while there was no 
significant relationship between back pain and sitting [12].  

As for the upper body there isn’t a strong positive correlation for any serious health risks [12]. This is of 
course unless you consider the use of a computer, which could lead to things such as carpal tunnel, 
deQuervain's tendonitis, or chronic wrist tendonitis in general [12]. A study performed by Gerr et al. [13] using 
632 computer workers with ≥15h/wk of seated computer time found that over 50% experienced neck and arm 
pain within 12 months. Most of this pain was found to be in the tendons of the wrist, which can be contributed 
more to computer work than sitting alone [13]. Congruently, a systematic review of 63 studies concluded that 
sitting and performing computer work led to an increase in hand and wrist discomfort but noted a lack and 
evidence supporting a relationship between prolonged sitting exclusively and upper arm/shoulder discomfort 
[14]. This review concluded that the biggest cause of biomechanical health risks in the work place came with 
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strenuous physical work and smoking [14]. Also conforming with these results was an observational study 
performed by Korhonen et al. [15]. This study followed 180 Finnish administrative computer workers for a 
period 12 months. The results of this study showed an average 34.4% increase in neck pain; however, this was 
not specifically attributed to sitting or sedentary behavior, but rather to poor keyboard placement, and poor 
overall work environment [15]. This study also concluded that physical activity could reduce this pain [15]. 

3.2. Risls of Generalized Sedentary Work 

It has been well documented that in general a decrease in physical activity and an increase in sedentary 
behavior of all types can lead to increased health risks such as weight gain, increased mortality, and 
cardiovascular health risks [1,2,9]. There is also concern about the contribution of office work to sedentary time. 
Studies have found that the prevalence of sedentary work has increased by at least 20% in the past 5 decades in 
the United States with a consistent decline in physically active professions [18]. Using statistics from the Current 
Employment Statistics Program from the years 1960-2008 Church et al. [18] discovered an average decrease in 
calorie expenditure of 100cal/day in American workers over the course of 50 years. Church and associates [18] 
also figured that this decrease in caloric expenditure accounts for a significant proportion of mean body weight 
increase seen in American men and women in the past 50 years. A study in Australia had 50 office workers 
wear fitness trackers during waking hours for a seven-day period [19]. The results of this study were compatible 
results found by Church et al. [18] as it was discovered that sedentary time accounted for 81.8% of time spent 
in the workplace, which was significantly higher than sedentary time spent outside of work [19]. It was also 
found that an average of 76% of waking time on workdays was spent sedentary [19]. This study was able to 
conclude that time spent at work was a significant contributor to overall time spent in a sedentary state [19].  

The effects of this increased sitting time were illustrated in a study by Kazi et al. [21]. This study included 
10 worksites in the UK with 8 involved in telecommunications, profession that requires long sedentary periods, 
and 2 sites were public sector professional occupations [21]. Of these 10 worksites 1,120 employees were 
included in the study [21]. The result of this study was that the telecommunication workers had a significantly 
higher BMI, resting heart rate and, a significantly higher waist circumference [21]. This was greatly attributed 
to the fact that these workers spent 60% of their daily sitting time in the work place with 66% of their time in 
the workplace spent seated [21]. After seeing these results one can infer that private sector office workers are 
an important target for workplace physical activity interventions 

4. Physical Activity Interventions 

4.1. Effects of Physical Activity Interventions 

 In recent years a number of researchers have been exploring the viability of various workplace physical 
activity interventions. The majority of these studies include something simple and cost effective such as 
increases in light activity through increased step counts. The effects of these programs usually find results 
ranging from decreased musculoskeletal discomfort at work to a control in weight gain and one study finding 
that an exercise intervention increased employee energy and vigor during the workday [22-24,27]. Freitas-
Swerts and Robazzi [22] performed a research study in which 30 administrative workers were put on a plan 
where they exercised for 15 minutes a day twice a day for 10 weeks at work. The average resting heart rate for 
these employees was 67BPM [22]. Exercises performed included muscular chain stretching and targeted 
postural stabilization exercises, and the average heart rate increase for these exercises was 40/BPM higher than 
the average resting heart rate [22]. After 10 weeks the data showed a significant decrease in musculoskeletal 
discomfort and pain and an overall increased feeling of wellbeing [22]. A second study found results congruent 
with this. This research included 200 female workers who were in two separate groups; one group was given a 
home exercise plan and one group was given a supervised workplace exercise plan [23]. Both groups exercised 
5 times per week for 10 weeks [23]. After the study was through this study also found that exercise reduced 
overall musculoskeletal pain [23.] Another interesting finding of this study was the fact that the work group 
experienced slightly more improvement in pain and soreness than did the home group leading to the conclusion 
that a supervised at work exercise regimen was more effective than at home exercise [23].   

Researchers in one study utilized 704 Spanish office workers as subjects, and tried a “Sit less, move more” 
program where breaks for light physical activity and short walks were included throughout the day [24]. This 
continued for 19 weeks, and at the end of the study it was found that workers had significantly increased 
activity related energy expenditure in participating employees [24]. While it was found that this program did 
not meet the daily-recommended physical activity for health benefits it did result in employees burning an 
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average of 17,011kcal over the course of the day [24].  Studies have shown that 90% of adult weight gain can 
be prevented by the additional burning of 100kcal/d so this increase in light physical activity could help to 
combat the risks of sedentary behavior in the workplace [24,25,26,27]. Similar to these results, other researchers 
have found that an incentivized plan to increase step count throughout the day did significantly increase 
physical activity of employees and was incredibly cost effective at that [28]. Another less researched 
intervention is the use of treadmill and cycle desks. A small meta-analysis of these studies found that these 
methods are an effective way to combat the risks of sedentary work however more research needs to be done 
to see if this intervention method is cost effective [29].  

      However, despite these results not all interventions are created equal. One such intervention is the sit-
stand workstation [30]. A large study performed by Hall concluded that after 12 months there was no difference 
in physical activity or health measures between sitting workstations and standing workstations [30]. While 
standing does increase calorie expenditure it does not do so to a significant amount [30]. One possible use for 
the standing workstation is reduced incidence in back pain for those already at risk of lower back pain or 
suffering from back pain [30]. A study, which only included 29 participants, was set up to examine the possible 
benefits of sit stand work stations by allowing employees to use them consistently over the course of a 4-week 
period [31]. The conclusion was that standing desks can decrease the chances of lower back pain to those who 
are already at risk, but other than that standing workstations don’t give a significant health advantage [31]. 

5. Summary and Practical Applications 

Through this review it was found that the risks of sitting have not been directly linked to any sort of physical 
ailment, however, working in a sedentary environment does decrease caloric expenditure and can lead to 
weight gain and the problems which come with it. An increase in physical activity, even just light physical 
activity, can have a significant impact on musculoskeletal health of workers and can help prevent weight gain 
associated with sedentary behavior. Certain interventions such as including stretching and postural activities 
can reduce skeletal muscle discomfort [22]. Light activity such as walking is cost effective for employers and 
increases caloric expenditure, which in turn helps to fight weight gain [24, 25, 26]. Cycling and treadmill desks 
are effective at increasing physical activity, however, these interventions can be expensive to implement [31]. 
This said, employers could apply this information by implementing the opportunity for their workers to 
perform light exercise during the workday. Breaks for short walks or having employees take the stairs are both 
ways to increase physical activity with little cost. Incentives would be a great way to have employees stick to 
their exercise plans [27]. While the effects of exercise in health are well documented more research is warranted 
on the specific effects and effectiveness of workplace interventions. Areas of future research should include the 
cognitive impacts of workplace physical activity. The cost feasibility and the willingness of employees to adhere 
to physical activity regimens in the office are also points of interest that should be studied further. This would 
paint a clearer picture of the best possible ways to implement physical activity interventions in the workplace.  

Acknowledgments: Thank you to all of the research authors and teams cited in this review. Special thanks to my peer 
review team, Dr. Kreider, Reagan Trent, Dakota Slovak, and Madison McCorquodale. 

Author Contributions: Describe contributions of all authors and coauthors in the following manner: Conceptualization, 
Methodology, Formal Analysis, Writing – Original Draft Preparation, SDB; Review & Editing RT, DS, RK. All authors read 
and approved the final manuscript. 

Conflicts of Interest: Authors have no competing interests to declare. Comments and conclusions drawn do not constitute 
endorsement by the authors and/or the institution.  

References 

1. Zhu, W., Gutierrez, M, Toledo, MJ, Mullane, S, Stella, AP, Diemar, R, Buman, KF, Buman, MP.  Long-term effects of 

sit-stand workstations on workplace sitting: A natural experiment. J Sci Med Sport, 2018. 21(#497): p. 811-816. 

2. Straker, L.; Coenen, P.; Dunstan, D.; Gilson, N.; Healy, G. Sedentary Work—Evidence on an Emergent Work Health 

and Safety Issue; Safe Work Australia: Canberra, Australia, 2016 

3. Dunstan, D.W.; Howard, B.; Healy, G.N.; Owen, N. Too much sitting—A health hazard. Diabetes Res. Clin. Pract. 

2012, 97, 368–376.  

4. Chau, J.Y., Grunseit, AC. Chey, T, Stamatakis, E, Brown WJ, Matthews, CE, Baumen, AE, van der Ploeg, HP. Daily 



Exercise & Sport Nutrition Reviews 2019, 1, 10 5 of 6 

 

sitting time and all-cause mortality: a meta-analysis. PLoS One, 2013. 8(11): p. e80000. 

5. Chau, Josephine Y., Bronwyn McGill, Becky Freeman, Catriona Bonfiglioli & Adrian Bauman (2018)Overselling Sit-

Stand Desks: News Coverage of Workplace Sitting Guidelines, Health Communication,33:12, 1475-

1481, DOI: 10.1080/10410236.2017.1359034 

6. Baker, R., Coenen, P., Howie, E., Williamson, A., Straker, L. The Short Term Musculoskeletal and Cognitive Effects of 

Prolonged Sitting During Office Computer Work. Int J Environ Res Public Health, 2018. 15(8). 

7. Hartvigsen, J.; Leboeuf-Yde, C.; Lings, S.; Corder, E.H. Review article: Is sitting-while-at-work associated with low 

back pain? A systematic, critical literature review. Scand J. Public Health 2000, 28, 230–239.  

8. Van Nieuwenhuyse, A.; Fatkhutdinova, L.; Verbeke, G.; Pirenne, D.; Johannik, K.; Somville, P.R.; Mairiaux, P.; Moens, 

G.F.; Masschelein, R. Risk factors for first-ever low back pain among workers in their first employment. Occup. Med. 

2004, 54, 513–519.  

9. Balling, M., Holmberg, T., Petersen, CB., Aadahl, M., Meyroswitsch, DW., Tolstrup, JS. Total sitting time, leisure time 

physical activity and risk of hospitalization due to low back pain: The Danish Health Examination Survey cohort 

2007-2008. Scand J Public Health, 2019. 47(1): p. 45-52. 

10. Winkel, J.; Jorgensen, K. Evaluation of foot swelling and lower-limb temperatures in relation to leg activity during 

long-term seated office work. Ergonomics 1986, 29, 313–328.  

11. Chester, M.R.; Rys, M.J.; Konz, S.A. Leg swelling, comfort and fatigue when sitting, standing, and sit/standing. Int. J. 

Ind. Ergon. 2002, 29, 289–296.  

12. Sondergaard, K.H.; Olesen, C.G.; Sondergaard, E.K.; De Zee, M.; Madeleine, P. The variability and complexity of 

sitting postural control are associated with discomfort. J. Biomech. 2010, 43, 1997–2001. 

13. Gerr, F.; Marcus, M.; Ensor, C.; Kleinbaum, D.; Cohen, S.; Edwards, A.; Gentry, E.; Ortiz, D.J.; Monteilh, C. A 

prospective study of computer users: I. Study design and incidence of musculoskeletal symptoms and disorders. Am. 

J. Ind. Med. 2002, 41, 221–235.  

14. Da Costa, B.R.; Vieira, E.R. Risk factors for work-related musculoskeletal disorders: A systematic review of recent 

longitudinal studies. Am. J. Ind Med. 2010, 53, 285–323.  

15. Korhonen, T., Ketola, R., Toivonen, R., Luukkonen, R., Hakkanen, M., Viikari-Juntura, E. Work related and individual 

predictors for incident neck pain among office employees working with video display units. Occup Environ Med, 

2003. 60(7): p. 475-82. 

16. Dutta, N.; Koepp, G.; Stovitz, S.; Levine, J.; Pereira, M. Using sit-stand workstations to decrease sedentary time in 

office workers: A randomized crossover trial. Int. J. Environ. Res. Public Health 2014, 11, 6653–6665.  

17. Pronk, N.P.; Katz, A.S.; Lowry, M.; Payfer, J.R. Reducing occupational sitting time and improving worker health: The 

take-a-stand project, 2011. Prev. Chronic Dis. 2012, 9, E154.  

18. Church TS, Thomas DM, Tudor-Locke C, Katzmarzyk PT, Earnest CP, Rodarte RQ, et al. . Trends over 5 decades in 

U.S. occupation-related physical activity and their associations with obesity. PLoS ONE(2011) 6:e19657. 

10.1371/journal.pone.0019657 

19. Parry, S., & Straker, L. (2013). The contribution of office work to sedentary behaviour associated risk. BMC Public 

Health, 13, 296.  

20. Saidj M, Menai M, Charreire H, Weber C, Enaux C, Aadahl M. Descriptive study of sedentary behaviours in 35,444 

French working adults: cross-sectional findings from the ACTI-Cites study. BMC Public Health (2015) 15:379. 

10.1186/s12889-015-1711-8 

21. Cheryl Haslam, Aadil Kazi, Myanna Duncan, Stacy Clemes, Ricardo Twumasi. (2018) Walking Works Wonders: a 

tailored workplace intervention evaluated over 24 months. Ergonomics0:0, pages 1-11.  

https://doi-org.srv-proxy1.library.tamu.edu/10.1080/10410236.2017.1359034
https://www-tandfonline-com.srv-proxy2.library.tamu.edu/doi/abs/10.1080/00140139.2018.1489982
https://www-tandfonline-com.srv-proxy2.library.tamu.edu/doi/abs/10.1080/00140139.2018.1489982


Exercise & Sport Nutrition Reviews 2019, 1, 10 6 of 6 

 

22. Freitas-Swerts, Fabiana Cristina Taubert de, & Robazzi, Maria Lúcia do Carmo Cruz. (2014). The effects of 

compensatory workplace exercises to reduce work-related stress and musculoskeletal pain. Revista Latino-Americana 

de Enfermagem, 22(4), 629-636.   

23. Jakobsen Markus D., Sundstrup Emil, Brandt Mikkel, Andersen Lars L. Workplace physical exercise reduces 

musculoskeletal pain among healthcare workers more than home-based exercise J Science Direct, 2018. 64(4): p. 265. 

24. Puig-Ribera, A., Bort-Roig, J., Gine-Garriga, M., Gonzalez-Suarez, AM., Martinez-Lemos, I., Fortuno, J., Mila, R., 

Munoz-Ortiz, L., Gilson, ND., McKenna, J. Can a workplace 'sit less, move more' programme help Spanish office 

employees achieve physical activity targets? Eur J Public Health, 2017. 27(5): p. 926-928. 

25. Loyen A, Van Hecke L, Verloigne M, DEDIPAC consortium, et al. Variation in population levels of physical activity 

in European adults according to cross- European studies: a systematic literature review within DEDIPAC. Int J Behav 

Nutr Phys Act 2016;13:72.  

26. Smith L, Hamer M, Ucci M, et al. Weekday and weekend patterns of objectively measured sitting, standing, and 

stepping in a sample of office-based workers: the active buildings study. BMC Public Health 2015;15:9.  

27. Mason, M. R., Ickes, M. J., Campbell, M. S., & Bollinger, L. M. (2018). An Incentivized, Workplace Physical Activity 

Intervention Preferentially Increases Daily Steps in Inactive Employees. American Journal of Health Promotion, 32(3), 

638–645. 

28. Ginoux, C., Isoard-Gautheur, S., & Sarrazin, P. (2019). “Workplace Physical Activity Program” (WOPAP) study 

protocol: A four-arm randomized controlled trial on preventing burnout and promoting vigor. BMC Public Health, 

19(1). doi:10.1186/s12889-019-6598-3 

29. Nastja Podrekar, Žiga Kozinc & Nejc Šarabon (2019) Effects of cycle and treadmill desks on energy expenditure and 

cardiometabolic parameters in sedentary workers: review and meta-analysis,International Journal of Occupational 

Safety and Ergonomics, DOI: 10.1080/10803548.2018.1562688 

30. Hall, J. (2017). Sit-stand desks as a strategy to reduce sitting and increase standing and physical activity in office-

based employees : A pilot RCT and process evaluation of a multicomponent workplace intervention intervention. 

Brunel University London, 1-434. Retrieved March 30, 2019 

31. Johnston, V., Gane, E. M., Brown, W., Vicenzino, B., Healy, G. N., Gilson, N., & Smith, M. D. (2019). Feasibility and 

impact of sit-stand workstations with and without exercise in office workers at risk of low back pain: A pilot 

comparative effectiveness trial. Applied Ergonomics, 76, 82-89. doi:10.1016/j.apergo.2018.12.006 

 

© 2019 by the authors. Submitted for possible open access publication under the terms and conditions 
of the Creative Commons Attribution (CC BY) license (http://creativecommons.org/licenses/by/4.0/). 

https://doi-org.srv-proxy1.library.tamu.edu/10.1080/10803548.2018.1562688

	1. Introduction
	2. Methods
	3. Risks of Sitting and Sedentary Work
	3.1. Risls of Prolonged Sitting
	3.2. Risls of Generalized Sedentary Work
	4. Physical Activity Interventions
	4.1. Effects of Physical Activity Interventions
	5. Summary and Practical Applications
	Acknowledgments: Thank you to all of the research authors and teams cited in this review. Special thanks to my peer review team, Dr. Kreider, Reagan Trent, Dakota Slovak, and Madison McCorquodale.
	Author Contributions: Describe contributions of all authors and coauthors in the following manner: Conceptualization, Methodology, Formal Analysis, Writing – Original Draft Preparation, SDB; Review & Editing RT, DS, RK. All authors read and approved t...
	Conflicts of Interest: Authors have no competing interests to declare. Comments and conclusions drawn do not constitute endorsement by the authors and/or the institution.
	References

