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Within daily life, there are few more ubiquitous behaviours
than sitting. Excessive sitting is a form of sedentary
behaviour (SB), which is defined as any waking behaviour
in a seated, lying, or reclining position with an energy
expenditure of 1.5 metabolic equivalents (i.e., 1.5 times the
resting energy expenditure [1]), and has been consistently
linked to an increased risk for all-cause mortality and
numerous chronic diseases [2]. While SB does not
include behaviours such as standing or sleeping, nearly
every activity of daily life involves or encourages sitting:
transportation, occupations, leisure-time, and household
activities. Notably, SB is distinct from physical activity
(PA); it is not simply the absence of it or the lack
thereof. Rather, SB is a unique contributor to chronic
disease risk, independent of PA levels. A recent review
by Ekelund and colleagues [3] suggests that high levels of
moderate-intensity PA (i.e., 60-75 min/day) can attenuate
the detrimental effects of SB; however, these levels of
activity are not easily attainable or feasible for population
health, with only 1 in 5 Canadians meeting PA guidelines
of 150 min/week [4].

Unlike other modifiable health behaviours–such as smoking
or PA–SB is an invisible behaviour, in that engagement
in it is typically not a conscious or cognitive choice.
The excessive accumulation of SB is partially due to a
built-up environment; however, factors such as occupation
(e.g., manual labour vs. desk-based), education, and
societal norms [5,6] all contribute to the average Canadian
sitting for 10.8 hours/day [7]. This statistic is especially
concerning when the dose-dependent nature of SB is
considered: the more an individual engages in SB, the
greater their risk of developing chronic health conditions.

Although the field of SB research is young, numerous
reviews and meta-analyses have been published in the last
decade, consistently and independently linking excessive
SB to numerous chronic diseases. Notably, a systematic
review by Rezende and colleagues [2] summarizes 27
systematic reviews that assess the association between
SB and health outcomes. The authors report that SB

is associated with all-cause mortality and cardiovascular
mortality, independent of PA and body mass index (BMI),
with some reviews reporting as much as a 49% increase in
all-cause mortality between individuals who were sedentary
for <4 hours/day and those who were sedentary for >9
hours/day. The same review by Rezende and colleagues
reports a positive association between increased SB and
risk for cardiovascular disease (5-15%), cardiovascular
events (5-17%), type 2 diabetes (20-112%), metabolic
syndrome (73%), and an obesogenic effect in youth
[2]. There is also emerging evidence that eludes to an
association between excessive SB and poor mental health
[8].

It is hypothesized that a mechanism for the association
between SB and chronic disease risk derives from low
levels of lipoprotein lipase (LPL) following both acute and
chronic exposure to SB [9], which are associated with an
increased risk of cardiovascular disease. SB is also thought
to affect carbohydrate metabolism through modifying
muscle glucose transporter (GLUT) protein content,
which negatively impacts insulin sensitivity and oxidative
capacity. It should be noted that these hypothesized
mechanisms are inferred from animal models, spinal cord
injury studies, and bedrest studies [9]. Establishing the
exact mechanism(s) of action of SB and the associated
health effects still requires further investigation.

The risk for chronic disease is further amplified through
the positive relationship between SB and other health-
compromising behaviours, including smoking, alcohol
consumption, decreased leisure-time, physical activity, and
diet [5]. While the causality of some of these behaviours is
still debated, these negative health behaviours compound
the risk for chronic diseases, such as obesity, cardiovascular
disease, and diabetes.

Although the exact mechanism(s) for the relationship
between SB and chronic diseases remain unknown,
pragmatic solutions for preventing and attenuating the
risks associated with excessive SB are simple, cost-
effective, and efficacious. A recent meta-analysis examined
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the effectiveness of breaks from SB on metabolic markers,
and found that taking short, frequent, light-intensity PA
breaks (e.g., walking) from bouts of sitting significantly
improved blood glucose and insulin levels [10]. Breaks of
moderate-vigorous PA were also more effective in reducing
blood glucose and insulin levels than an equivalent single-
bout of moderate-vigorous PA, highlighting the distinct
benefit derived from taking multiple breaks compared to a
single one [10].

Aside from the health benefits of breaking up prolonged
SB, the accessibility, simplicity, and cost associated with
a SB intervention are ideal. Reducing overall SB by
substituting it with standing and/or light physical activity
is a simple, effective, and practically free solution that can
be done by almost anyone at almost any time.

In sum, excessive SB negatively impacts health through
increased risk of several chronic diseases, independent of
PA levels. Breaking up bouts of SB with light-intensity
PA or reducing overall SB are simple and effective ways
for anyone to attenuate the unique risk associated with it.
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