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Introduction
Sedentary behaviors are characterized by a seated posture and low energy 
expenditure, and are ubiquitous in developed and developing countries1. 
Too much sitting – along with lack of exercise and too little physical acti-
vity – is now understood to increase the risk of major chronic diseases, and 
can result in functional disability and reduced quality of life2.

The sedentary behavior concept, and the rapidly expanding body of evi-
dence on its health consequences in no way contradict established recom-
mendations on moderate-vigorous physical activity and health. Rather, the 
focus on sedentary behavior expands options for increasing daily energy 
expenditure, enhancing related and unique healthful biological processes 
and identifying more precisely those groups in society whose health is most 
at risk through inactivity3.

This series of papers on Sedentary Behavior of the Brazilian Journal of 
Physical Activity and Health provide important new points of reference, 
not only for the physical activity and health and chronic disease prevention 
field in Brazil, but also for other Latin American countries and more broadly 
across the globe. These papers speak for themselves, in terms of the quality of 
the research reported here and the relevance for population health. They cover 
a broad age spectrum, with novel evidence relating to children, adolescents, 
the general adult population and older people. Such evidence is important for 
physical activity and population health internationally, given the emerging 
body of work that shows the unique factors that can influence chronic disease 
risk through physical inactivity, depending on cultural, environmental, clima-
tic and other relevant attributes that vary by region and country4.

While these are a set of papers from a particular country, they are nicely 
representative of the development of research in the field more broadly, 
with a predominance of descriptive-epidemiology studies (with four pa-
pers on the correlates of sedentary behavior; three papers on health-related 
correlates; and, one paper on objective measurement of sedentary behavior 
in adolescents). One paper in the series reports findings of an intervention 
trial to change screen time in adolescents. Such a balance of papers at this 
stage of the development of the science of sedentary behaviour and health 
is appropriate – mapping the relevant behavioral and contextual territory, 
and building the base of understanding on measurement provides a solid 
set of underpinnings for the field. In the future, intervention trials will be 
able to be argued for and developed with reference to the insights provided 
by this knowledge.
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In addressing health consequences, social and envi-
ronmental determinants of sedentary behavior, and inter-
vention effects, this set of papers also covers key elements 
of the broader research spectrum that are needed to fully 
make sense of an important emerging public-health 
topic. Much of the evidence on sedentary behavior and 
health has to this point come from cross-sectional and 
prospective epidemiological observational studies, up 
until recently reporting findings based on self-report 
measures of sedentary behavior.2 More recently, we have 
begun to see prospective epidemiological studies with 
objective measurement of sedentary behavior and physi-
cal activity5, which will further reinforce the scientific and 
public-health importance of previous research findings. 

The sedentary behavior and health research agenda 
for the future should emphasize evidence from studies 
involving a broadly-based and rigorous analysis of evi-
dence on the determinants of sedentary behavior, whi-
ch can then inform intervention studies that help us to 
derive evidence of a more-strongly causal nature on the 
feasibility and benefits of changing sedentary behavior6.

Many new opportunities for public health interven-
tion exist. As we have developed our sedentary beha-
vior and health research program in Australia over the 
past 10 years, we have used two main sets of guiding 
ideas: the Behavioral Epidemiology framework;

7 and, 
an Ecological Model of sedentary behavior6,8.

Sedentary behavior and health outcomes: 
building systematically on observational-
study evidence
To guide a comprehensive and strategic approach to 
research on sedentary behavior and health, we have 
applied the Behavioral Epidemiology Framework. Sal-
lis and Owen put forward this framework in our 1999 
book – Physical Activity and Behavioral Medicine.7 
In summary, behavioral epidemiology in this context 
identifies six phases of research1:

•	 identifying relationships of sedentary behavior with 
health outcomes;

•	 measuring sedentary behaviour;
•	 characterizing prevalence and variations of seden-

tary behavior in populations;
•	 identifying the determinants of sedentary behaviour;
•	 developing and testing interventions to influence 

sedentary behaviour;
•	 using the relevant evidence to inform public health 

guidelines and policy.

In our program in Australia, we have been placing 
a high priority on the first phase of the Behavioural 
Epidemiology Framework (identifying relationships of 
sedentary behavior with health outcomes). Epidemiolo-
gical evidence – both inferential and descriptive – plays 
a central role, but in itself is insufficient to provide im-
portant elements of the relevant evidence base.2,3 This is 
particularly so in the context of understanding the me-
chanisms by which sedentary behavior can have adverse 
impacts on health outcomes. This element of the agenda 
requires experimental evidence that brings the logic of 
sedentary behavior research closer to being able to make 
unambiguous causal inferences3. It also can build impor-
tant interdisciplinary links – particularly to underlying 
disciplines in exercise science and integrative biology. 

Evidence from epidemiological observational stu-
dies showing cross-sectional and prospective rela-
tionships of sedentary behavior with indices of health 
and health outcomes can be particularly helpful in ge-
nerating novel hypotheses. For example, in studies with 
Japanese older adults, we have identified different cros-
s-sectional associations of sedentary behaviors with 
health-related indices. Passive sedentary behaviors 
(for example television viewing time) were found to 
have adverse associations with indices of wellbeing; in 
contrast, mentally-active sedentary behaviors (such as 
reading and computer use) had beneficial associations9. 

Several key scientific questions arise for the seden-
tary behavior and health field, in relation to the po-
tential protective role of moderate-vigorous physical 
activity as a counter to the adverse effects of time spent 
sitting. Strong evidence in this regard has recently 
come from our meta-synthesis of data from multiple 
prospective observational studies, showing that the 
adverse consequences for all-cause mortality risk of 
overall sitting time and television viewing time can be 
partly attenuated by moderate-vigorous physical acti-
vity10. However, those relationships were only apparent 
for very high volumes of activity – levels of physical 
activity participation that are likely to be unrealistic for 
current cohorts of urban-dwelling adults11. A limita-
tion of such epidemiological evidence to this point, has 
been the reliance on imprecise self-report measures of 
physical activity and sedentary behavior. In the near fu-
ture, several studies will build on prospective epidemio-
logic-observational evidence, where the relevant expo-
sures are measured objectively using accelerometers5. 

Our program of disciplinary-driven experimental 
enquiry – identifying potential mechanistic under-
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pinnings for the relationships of sedentary behavior 
with health outcomes – has been pursued at the Baker 
Heart and Diabetes Institute over the past 10 years, 
particularly building on a compelling set of findings 
from Genevieve Healy’s body of observational study 
evidence on the relationships of interrupting sedentary 
time with cardiometabolic risk biomarkers.12 We have 
subsequently shown that interrupting prolonged sit-
ting can have acute beneficial effects on blood glucose 
and insulin levels,13 and other biomarkers in ways that 
are both related to and distinct from those associated 
with moderate-vigorous physical activity14.

Sedentary behavior determinants and 
interventions
Conceptually, we have continued to develop an ecolo-
gical model of sedentary behavior, focusing on multiple 
levels of factors that can act as determinants of seden-
tary behaviors in particular contexts – behavior settings. 
These include the workplace, the transportation context 
(particularly in the use of private automobiles), the do-
mestic environment and a range of community settings. 
In this conceptual model, evidence on associations of en-
vironmental, social and personal-level attributes with se-
dentary behavior can provide helpful evidence to inform 
the development of settings based interventions6, 8, 15.

Promising findings are emerging from control-
led trials in workplaces. In a cluster-randomized trial, 
Healy and colleagues examined the effects on objec-
tively-assessed sedentary behavior patterns and car-
diometabolic risk biomarkers of a multicomponent 
intervention that included the provision of sit-stand 
workstations. Significant reductions in workplace sit-
ting time resulted, with those changes largely attribu-
table to sitting time being replaced by time spent stan-
ding rather than walking16. Significant improvements 
in some cardiometabolic risk biomarkers were iden-
tified among those who made the greatest behavioral 
changes, particularly via more stepping17.

Workplace trials of this nature provide a model that 
could readily be adapted to the school setting. A com-
bination of environmental opportunity – the provision 
of sit-to-stand desks – with education and information 
for students and families and teacher training, poten-
tially could be highly effective in reducing sitting time 
in the educational context for children and adolescents.

In the context of sedentary behaviour intervention 
trials, it would be remiss not to emphasize the funda-
mental importance of high-quality measurement. For 

sedentary behavior, device-based objective measurement 
methods will be key to the future development of the 
science (as the paper by Ramos and colleagues in this 
issue illustrates). However, for the evaluation of inter-
ventions, linking behavioral measurement to environ-
mental context is crucial. For this purpose, there remains 
the need to employ a combination of device-derived and 
self-report measures. In order to characterize the con-
text of sedentary behaviors in ways that will inform the 
development of setting-specific interventions (including 
the workplace, transportation and the domestic environ-
ment) and evaluate the relevant behavioral and health-
-related changes, self-report will remain an important 
element of the measurement dimensions of sedentary 
behavior science, for the foreseeable future18.

The following series of papers report unique fin-
dings that provide key building blocks for subsequent 
studies on sedentary behaviour and health. All deserve 
thorough reading. They illustrate resourceful and well-
-grounded scientific approaches to an already well-es-
tablished public health issue for Brazil and other Latin-
-American countries. Over the next several years, they 
will lead to many other studies by new and emerging 
Brazilian research investigators and their colleagues.
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