
Editorial

Addressing sedentary behavior at the worksite:  
is it time for practice-guided and  

systems-informed research?

Over the past several decades, sedentary behavior in 
general, and prolonged sitting time in particular, have re-
ceived increased academic attention for their relationships 
to increased health risks and poor health outcomes. Re-
search indicates an emerging pattern noting the consistent 
relationship between sedentary behaviors and significantly 
lower or reduced indicators of physical health and cogni-
tive or social function. Such findings, when considered in 
the context of the workplace, have profound implications 
for workers, employers, the conditions of work, and the 
community.

Defined as activities characterized by minimal move-
ment and a very low level of energy expenditure (<1.5 
metabolic equivalent units), sedentary behaviors are as-
sociated with obesity, diabetes, impaired glucose uptake, 
and insulin resistance even after statistically adjusting 
for moderate-to-vigorous physical activity and waist 
circumference1). Furthermore, sedentary behavior appears 
to be associated with major non-communicable diseases 
including cardiovascular disease, cancer, and depression 
as well as other emotional health issues such as increased 
mood disturbance2, 3). However, sedentary behavior at 
the workplace also appears to influence other outcomes 
such as medical costs4–6), productivity and worker perfor-
mance7–10), and wages11). Finally, sedentary behavior and 
lack of physical activity reduce immunity protection, an 
observation that affects our readiness for pandemic event 
protection such as COVID-1912). As such, sedentary be-
havior is related to a multitude of variables that affect how 
people think, feel, and function—at both an individual and 
organizational level.

As work has become more automated, daily occupation-
al energy expenditure has reduced concomitantly. Church 
et al.13) noted a decrease of more than 100 calories in daily 
occupational energy expenditure during the 5 decades 
between 1960 and 2010. Due to the health-related, social, 
and economic implications outlined above, attempts to 
deal with the increasingly sedentary nature of work in the 

contemporary workplace should be considered a strategic 
priority for business and industry14, 15). Therefore, reduc-
ing sedentary behavior represents an important objective 
from a variety of perspectives, including the shared objec-
tives among employers, employees, and public health.

Whereas agreement on the observation that seden-
tary behaviors are not good for health exists, changing 
sedentary behavior demands a different set of evidence. 
Interventions designed to reduce sedentary behavior are 
aided by rapid emergence of new technologies that sup-
port objective measurement of behavioral patterns, which 
is a development to be optimized in experimental studies. 
In addition, experiments should measure the impact of 
interventions on sedentary behavior with an emphasis on 
prolonged sitting time, but such studies should also mea-
sure the impact on important business outcomes, including 
productivity, disability, team performance, and social in-
teractions. Furthermore, research methods should continue 
to include traditional experimental design such as random-
ized controlled trials with comparison groups along with 
inferential statistics in order to optimize internal validity 
and causality. Yet, just as important, research should be 
conducted that allows for generalizability and applicabil-
ity. This is no small feat given the complexity of behavior 
change interventions and the complex social system that 
is the workplace setting16). In order to appreciate and 
leverage this complexity, the time has come to introduce 
systems science methods to studying the influence of shift-
ing parameters related to sedentary behavior in the context 
of the workplace setting and dynamically monitoring and 
modeling associated changes in outcomes and other con-
textual variables16). Systems science approaches allow for 
deeper insights into the complexity of systems and how 
systems actually work. Such approaches can include both 
qualitative (e.g., systems mapping) or quantitative (e.g., 
dynamic modeling, simulation) methods17, 18).

Ultimately, however, available evidence needs to be 
translated into practical solutions that make a meaning-

Industrial Health 2021, 59, 63–65 Editorial

This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial No Derivatives (by-nc-nd) License. 
(CC-BY-NC-ND 4.0: https://creativecommons.org/licenses/by-nc-nd/4.0/)



N PRONK64

Industrial Health 2021, 59, 63–65

ful difference in the lives of workers, their families, the 
company, and the community. To that end, the emerging 
field of study in dissemination and implementation (D&I) 
research is an important development. Many D&I models 
and frameworks have been developed and introduced to 
the field, but it may be especially useful to consider models 
that are guided by practice and by insights gathered from 
those who are responsible for implementation in the work-
place. One such model is the “4Ss” of program design19). 
The 4Ss acronym stands for Size of the effect, Scope of 
services, Scalability of the program, and Sustainability of 
the program. The rationale for this approach is clear: first, 
a meaningful effect size is necessary to justify implemen-
tation since without evidence-based or evidence-informed 
insights about intervention effectiveness, investment in the 
program lacks a business case. Size refers to the magni-
tude, extent, relative aggregate amount or number, or dose 
of the program or intervention that impacts upon the user, 
thereby creating the desired effect (i.e., effect size). Sec-
ondly, a defined scope of services needs to be established 
in order for the program to delineate program costs and 
clearly establish its boundaries that will allow for efficient 
implementation. As such, scope refers to the range of pro-
gram operations and the extent of program activities. Next, 
scalability refers to the ability of a program to follow a 
systematically timed, planned and graded series of steps 
that cumulatively account for the continuously increasing 
reach of a program until a critical mass is attained or the 
entire target population is engaged. Lastly, sustainability 
refers to the long-term, ongoing support for the program 
in relation to an accepted value proposition that balances 
allocated resources (e.g., time, money, people, or other 
available means) against generated revenues or benefits 
and includes the confirmation of long-term program sup-
port through adequate proof of performance. Application 
of these “4Ss” into programs designed to reduce sedentary 
behavior may support continued development of success-
ful workplace solutions.

Sedentary behavior is fast-becoming a well-recognized 
risk factor for poor health and business outcomes. Practical 
solutions are needed for businesses to implement and such 
solutions need to come with a level of confidence that they 
will deliver on the promise of reduced sedentary behavior 
along with business outcomes of interest. Such confidence 
may be generated when the “4Ss” of design are applied to 
program design and systems science methods can produce 
additional evidence of effectiveness in context. Such a 
practice-guided and systems-informed approach to seden-
tary behavior research at the workplace will optimize its 

complexity, is likely to provide results ready for practical 
application, and will undoubtedly generate additional 
questions to be translated into testable hypotheses.
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